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Foreword and Summary

Policy makers are focused on preparing for future pandemics—treating them as inevitable—
rather than committing to preventing them from happening in the first place. Preventing them
would mean doing much more to invest in testing, tracing, and developing early-warning systems.
Jerusalem Demsas1

The pandemic is over. Joe Biden on 60 Minutes, September 18, 2022
The United States government is a failed state operation, deeply corrupted by Owner-Donor
cash-for-legislation and policy practices. Now we have a President ignoring the facts, with hundreds
of people still dying every day at this writing and a slew of new omicron subvariants arising. Millions
are out of work due to Long COVID,2 many probably permanently with no safety net programs to help
out and an antipathy on the part of both parties to ease the suffering.
In addition, absurd “guidance” from the Centers for Disease Control and Prevention (CDC)
under the feckless leadership of Dr. Walensky assure no mention of mask mandates are made while
offering idiotic and scientifically fraudulent advice stating after 5 days from symptoms one is free to
go about one’s life guarantee an ongoing and horrific pandemic.3 (See the section on Masks, Social
Distancing below). The Health and Human Administration (HHS) under the Biden administration
has been as bad or possibly worse than the quasi-fascistic authoritarianism of the prior abysmal
Trump administration. HUNDREDS OF THOUSANDS OF AMERICANS HAVE DIED UNDER
BIDEN’S WATCH.
Worse, this is an ongoing excuse to not actually provide the bully pulpit requirements for
managing the pandemic, let alone adhering to basic principles of public health policy, abandons
people to the quotidian horror of being sick with no mandated time off, no child care, no capacity to
deal with a rapacious health care “system” in absolute catastrophe and no plan for shoring up public
health in terms of practice, policy and funding. And worse still, the meager amount of testing is
ending, access to vaccines will vanish and Moderna threatens yet more resource rape by anticipating
shots costing $100 a piece (for a $1+ shot).4 Only after pediatric intensive care units (ICUs) have
reached capacity has the CDC offered a notion that maybe people should wear masks.
Indeed, Congress is to blame too. While true action is fettered by the Republican party,
Democrats suffer an “earned helplessness.” The right has devolved into a fascist shit show and may be
counted on only to gin up hate against the vulnerable while shoveling more into the hands of the
wealthy. But the refrain that the Democrats are stymied by them and turncoats like Senator Manchin
seems an ongoing and convenient refrain that ends up serving the 0.1%. The modest programs such as
failing to assure that the supply of tests, treatments and vaccines available is not depleted, shifting it
to commercial interests of monetizing suffering. In addition, the invocation of section 319 of the
Public Health Act—curtailing even further the dismal lack of effort to end the pandemic, assuring both
its prolongation and further spread. People will either have to be covered by their insurance or on
Medicare or live in a state that has a Medicaid system that will cover these. And coverage for
medications will devolve back to the failed system extant, particularly onerous for those lacking
insurance (still millions) who will have to pay for any testing.5
All while SARS-CoV-2 continues to spread, also largely unabated, as the first generation of
vaccines begins to fail and new variants arise. It’s not a lack of funding: it’s a lack of willpower or
giving a damn about anyone but the interests and desires of parasitic executives who worship at the
altar of eternal growth, an absurd, “thanatophilic” and planet killing philosophy. Worse, the refrain
(or whining) about the cost of shoring up public health infrastructure ranges from a whopping $1.6 to
4.5 BILLION per year. Oh, wait. That’s not that much—it’s about 0.2-0.6% of the $740 billion handed
over to the corrupt and incompetent Pentagon EACH YEAR.6 Less than 1%. Please.
4
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“Philosophy [nature] is written in that great book which ever is before our eyes – I mean the universe –
but we cannot understand it if we do not first learn the language and grasp the symbols in
which it is written." Galileo Galilei, The Assayer

This document focuses on antivirals, repurposed drugs, biologics and vaccines. A second
document (see http://www.fiar.us) provides an in-depth focus on micronutrients (vitamins, minerals,
amino acids, etc.) and botanicals (e.g., Chinese herbal medicine). These documents reflect some of
what we are learning about how to prevent, treat and manage the disease, including “Long COVID”
that afflicts many. In this edition, I have continued as best I can to update and add new entries as data
become available, along with an expansion of the Pathogenesis section and new entries including an
early effort to review pediatric data.
I was hesitant to separate the documents and have done so only due to the more in-depth
analysis undertaken with the “complementary and alternative medicine” (CAM) interventions. In that
document, I did a data extraction for each study, something I simply don’t have the capacity to
undertake with the therapeutics and vaccines. While I endeavor to read every article, note that each
citation could be more fully vetted for methodological rigor. Given the volume of documents, this is
beyond my scope. Indeed, standard of care should include at least an assessment of vitamin D for
each person and supplementing if less than 30 (or possibly 40) ng/ml. It won’t hurt and recent
evidence suggests a role for normalizing the level as a prophylaxis against infection.7 It is also prudent
for physicians to proactively test patient vitamin D level to assure that if they are using supplements,
they are not overdosing and seeing a level that is too high,8 while assuring those with low levels are
offered supplementation.
As women, LGBTQ+ and people of color must strive and work harder to “prove” themselves in
our sexist, homophobic/transphobic and racist cultures, so too do unpatented interventions require a
higher bar of evidence. Sadly, that reflects a larger cultural narrative that separates the two, a
narrative I find absurd and, ultimately, cruel. It is also blatantly anti-scientific (as are sexism and
racism). This is compounded by legislative efforts by right wingers and denialists who offer up
nothing substantive but more ways to harm, oppress and inflict pain on people while denying millions
the right to vote or to a decent education (e.g., Florida’s corrupt Governor De Santis). And the impact
is wider assaults on people of color, indigenous peoples, LGBTQ+ people, Asians and other target
groups as the flames of hatred are stoked.9 Indeed, one study underscored that of 2,559 native
American kids, 14% tested positive, nearly 28% knew a family member or close friend who had died
and overall, while there was resiliency, psychosocial impact were complex, included anxiety and
disruption of networks of friends. This cross-sectional study was undertaken in the Spring of 2021.10
All of these interventions feature chemicals we put in our bodies. Some are designed to support
our health; others are titrated poisons designed to aid in squelching an offending pathogen or
transformed cells. That’s the essential difference insofar as anti-infective drugs and cancer
chemotherapies are designed to kill an offending pathogen. By contrast, many micronutrients and
botanical medicines are designed to help regulate the body’s responses, restore homeostasis and
provide the nourishment required for optimal functioning and to repair damage. These various
chemicals may come directly from nature in foods, they may be distilled from natural products or,
often, they are synthesized. Many drugs and supplements originate from the (now dying) gardens,
forests and waters of our Pale Blue Dot, as Sagan sagely referred to it.
The point of studies and the work of physicians should be what helps patients. Clearly, that has
not been the case for the world for decades due to deep corruption at all levels of government in the
United States, EU and elsewhere. Otherwise, it should be a matter of assessing evidence of the
potential for an intervention, conducting appropriate clinical trials and publishing all outcomes,
positive or negative. Rather, it is which drug can get out of the gate first even without published data.
5
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This can only happen in a world where global justice issues such as access to clean water and
good nutrition, civil and human rights for women, LGBTQ+ and ethnic minorities is inextricably
entwined with the availability and delivery of services.11 We know that COVID-19 has exacerbated
risks and vulnerabilities among LGBTQ+ youth, particular when there is an intersection with being
black or brown, transgender and/or impoverished or homeless with concomitant deleterious impact
on mental health.12
And the news on treatments and vaccines is not encouraging. The first generation of vaccines
and even the new bivalents suffer the twin problems of failing to induce durable immunity (4-8
weeks) while newer variants bypass them entirely in some cases. Monoclonal antibody therapy has
almost completely failed. And the government waffles, wombles, lies and minimizes (see the
Commentary below). While myriad possible therapeutics exist, NIH fails to study most of them and
there is a distinct lack of trials combining agents. As ever, micronutrient, antioxidant and botanical
agents are entirely ignored or dismissed with belligerent ignorance. As hospitals fill for WEEKS with
children and adults as several circulating respiratory viruses, only in December are weak calls for
people to consider masks being made.
Is there any good news? Yes—tempered. As the attached serves to show, there are advances
being made albeit stymied by the machinations of pharmaceutical companies more interested in
shareholders and profiteering than science or medicine. Universal and intranasal vaccines are being
developed. The “South” is finding its own footing against the genocidal onslaught of governments of
the North in creating mRNA vaccines. People are finding their own therapies to manage acute and
Long COVID. These need many more clinical trials, but these too are held hostage by the interests of
profiteers who control government legislation and the priorities of the NIH. So this good news is
indeed tempered and the outlook for the winter of 2023 is dire indeed.
As ever, we look forward to your insights, input, corrections, additions and comments.
Obviously, this document is getting more complicated as I try to keep up.
– George M. Carter, Founder/Director, FIAR (www.fiar.us)
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TREATMENTS – ANTIVIRALS, ANTI-INFLAMMATORIES, MODULATING IMMUNITY
ANTIVIRALS
Note that antiviral therapy appears to only be effective within the first few days of initial infection or
first few days of symptoms. A good review of computational methods underscores that there are yet
more potential small molecule therapeutics to tackle SARS-CoV-2 and targeting various proteins
including spike, nsp and orf proteins, RdRp, helicase, protease, etc. They also looked for synergies
and antagonism between compounds (e.g., HCQ and remdesivir were antagonistic) and found that the
three most synergistic combinations were: nitazoxanide with remdesivir; nitazoxanide with
umifenovir; and nitazoxanide with amodiaquine.13 Another group reviewed noncovalent and
nonpeptidic protease inhibitor candidates, focusing on optimizing naphthalene-based compounds to
target an array of fairly conserved portions of the protease.14 WE NEED COMBINATION THERAPY
STUDIES.
Drug
11a

Target
3CL protease

Amiloride
DMA-132, DMA-135,
DMA-155
ASC09F

OC43, 5’-end

Atazanavir

3CL protease

Azvudine (also VV116)

RNA
polymerase
Endonuclease
inhibitor

Baloxavir acid

3CL protease

CDI-988 and CDI-873
Cocrystal

3CL protease

CMX521
Darunavir

RNA
polymerase
3CL protease

Elbasvir

Multiple

Ensovibep (MP0420)

RBD; spike

Favipiravir, Favilavir,
Avigan, Avifavir

Polymerase

Data
Design fits pocket; 100% inhibition at 1μM; animal studies
suggest activity against virus, limited toxicity (mouse, rat,
beagles); fluoridated version (11b) not as effective
Small molecules that target the 5’ end of SARS-CoV-2,
untranslated region that is highly conserved; OC43 is a
betacoronavirus; cell culture only so far.
Ascletis; Phase III NCT04261270 with oseltamivir; used against
HIV; no results reported
Strongest inhibition i.v. study, more so than remdesivir;
several other drugs showed promise: combination therapy?
Approved in China; an “oral remdesivir” Phase 3 claimed to
show 40% improved in drug arm vs 11% in placebo
Small study (10 in each arm) where treatment was delayed
nearly 13 days after symptoms saw no benefit in viral
clearance nor in venting or ICU (1 in tx arm, 0 in placebo); in
the trial, favipiravir also failed. Given too late?
I.v., preclinical; oral; targets highly conserved region of 3CL
protease; ongoing research with inhaled CDI-45205, planned
phase I/II trial greenlighted by FDA; press release
Preclinical; used to treat norovirus and other diarrhea-causing
infections;
Trial CT04252274 w/cobicistat; no benefit in vitro compared
to RDV; small study saw no benefit24
I.v., in screening of 54 FDA-approved drugs, showed binding to
COV polymerase, helicase and papain-like protease enzymes;
suggest combo with grazoprevir for clinical study
Composed of five linked Designed Ankyrin Repeat Protein
(DARPin) units; easy to make and store; small molecules (at
least smaller than MAbs); cooperative binding may overcome
variant mutations; ACTIV-3 stopped for futility
Open label study showed improved chest image; faster viral
clearance; lop/rit arm not as effective; RCT showed no strong
benefit vs arbidol for venting, only swifter fever/cough,
dyspnea relief; may increase uric acid; not very effective; final
7
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Drug

Target

Galidesivir (BCX4430)

Polymerase
(adenosine)
3CL protease

GC376
GS-441524 (RDV
metabolite; pat. in
2009)

RdRp
polymerase

HIV protease
inhibitors

Mpro?

Maraviroc (300 mg
bid) plus pravastatin
(10 mg po)

Long COVID

Molnupiravir
(Lagevrio)
EIDD-2801, MK-4482,
(oral drug; Merck)
Nucleoside analog

EUA; RdRp
polymerase

Neumifil (Thairm Bio
or Pneumagen)
Intranasal spray

Carbohydrate

Nirmatrelvir plus
ritonavir
Paxlovid,
PF-07321332
Separate pills
(Pfizer)

Protease 3CL

Bexovid (generic) by
Beximco Pharma

Lots of drugdrug

France
canceled its
order. Crappy
drug

Overpriced
horribly; should
cost
$25/course

Data
Refs.
nail in the coffin with phase 3 finding no benefit on primary
endpoint of reduced time to recovery. Early use?
33,34
Phase I for COV19. Used to manage yellow fever, WNV, Zika,
Marburg
35,36,
I.v., mouse; potent inhibitor in cell culture; possibly combine
37
with polymerase inhibitor
RDV main metabolite; easier to make; patent may expire soon 38,39
so Gilead can’t fiscally rape the planet. Seems to cure FIP in
some cats (otherwise 100% fatal); death is preferable to the
FDA than impinging Gilead’s profits
Given that nirmatrelvir and ritonavir are protease inhibitors, it 40
is not surprising but important to note the 70% reduction in
risk of infection noted among HIV+ individuals taking PIs.
41,42
Rationale is to disrupt monocytic-endothelial-platelet axis,
aggravated during Long COVID maraviroc is CCR5 antagonist
and pravastatin targets fractalkine; Case series of 18 patients
saw improvement in autonomic, neuro, respiratory, cardiac
and fatigue over 6-12 weeks; correlations with VEGF, sCD40L,
GM-CSF, TNF, IL8 on different parameters; more research
needed; IncellDx is looking to make a killing with a patent
44,45,46,
Emory U study; variation on ddC; oral and similar to
47,48,49,
remdesivir (no need for IV); hedge-fund looking to make a
43
50,51,52
killing. Study in ferrets showed promise, eliminating upper
respiratory infection; eliminated spread to uninfected animals;
small phase I in 64 uninfected (healthy) volunteers showed
fairly decent absorption (less with food) and few adverse
events (one quit due to rash), 50 mg enough? Phase 3 DBPC
RCT of 1433 people observed 48/709 (6.8%) vs 68/699 (9.7%)
hosp/died among at-risk unvaccinated (not ITT). Marginal.
Others question the efficacy as it deteriorates with wider use.
More data are coming but it may be more harmful than
helpful at horrific cost ($700/course for $20 worth of drug);
one industry study showed a lower risk of all-cause mortality
and need for O2 against BA.2 with Paxlovid working a bit
better; no impact on ICU admission or mechanical ventilation
53
Molecule binds to carbohydrate binding modules, blocks
binding to cells; investigated for respiratory viruses; hamster
data PR in March, 2021 saw similar binding to original and
gamma strains; still no human data (8/21)
56,57,
Oral. Phase 3 trialed with ritonavir, onset of
58,59,
infection/symptoms; press release claims 0.8% of patients
60,61,
who received PAXLOVID were hospitalized through Day 28
62,63,
following randomization (3/389 hospitalized with no deaths),
64,65,
compared to 7.0% of patients who received placebo and were
66,67,
hospitalized or died (27/385 hospitalized with 7 subsequent
68,69,
deaths) (p<0.0001). EUA and FDA reveal serious issues with
70,71,
baseline difference (e.g., higher BMI in placebo group). While
72
course is 5 days, caution as severe AE with hypertension or
8
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Drug

Target
interactions to
check, esp
those on
polypharmacy54
Rebound after
5 days of
treatment is
probably more
common than
Pfizer is
indicating

Plitidepsin (Aplidin)
Dehydro-didemnin-B

Phase 3

Data
other drugs may occur quickly (e.g., nifedipine).55 Many drugdrug interactions with ritonavir so caution ESSENTIAL.
Bangladesh company Beximco is making a generic version one
hopes is affordable, if these drugs work; not to be used with
severe liver/kidney disease, must monitor closely those with
heart disease; Pfizer’s study published results FINALLY saw
13/1126 placebo and 0/1120 treated dying, a 6% absolute
difference with a modest effect against hospitalization;
peculiar that so many in the placebo arm had serious AEs, let
alone so many patients excluded from analysis. Others point
to the need for CAREFUL monitoring for drug-drug
interactions due to ritonavir, noting some such interactions
may increase toxicities of meds and/or reduce nirmatrelvir
efficacy; increasing reports of rebound of virus some days
after 5-day course completed (probably recrudescence but
maybe also resistant variants?); naturally occurring mutations
in Mpro readily confer resistance to Paxlovid; registry study in
China found benefit for those over 65, immune-compromised
(eg transplant) if admin w/in 5 days of dx; review of 109,254
pts, 3902 received nirmatrelvir, reduced hospitalization and
death for those over 65 but no benefit for younger individuals.
Some hopeful news among 6 people with rebound, while
spike IgG was high initially in each, rebound cases were
associated with strong cellular immune responses, higher Ab
response to nucleocapsid and some evidence of reduced
inflammation after rebound; industry study from early prevaccine days observed over one-third reporting new
symptoms after 2 days of recovery—even passing this off as
something that happens naturally, it doesn’t speak well for
the drug’s efficacy; some reduction in risk of 12 Long COVID
symptoms, hospitalizations and death in those treated w/in 5
days compared to not, medical record review of VA pts,
absolute risk reduction 2.32% (CI 1.73-2.91), event rate 7.11
per 100 (CI 6.57, 7.64) in treated group, 9.43 (9.14, 9.72) in
control at 90 days post-acute infection
Derived from sea tunicate, Aplidium albicans. Elongation
factor 1A; In vitro, animal; Phase 3 planned? Pharmamar;
efficacy seen in in vitro and mouse models; derived from a sea
squirt (ascidian); IV admin; Clinical trials show greater efficacy
than other antivirals; Vero E6 studies funded by Pharma Mar
showed 0.05 or 0.2 μM abrogated expression of virus in cells,
attenuating somewhat at the lower concentration; case report
of one 75-year old after B cell depletion had achieved
undetectable viral load and pneumonia resolution; phase 1
randomized study of 1.5, 2 or 2.5 mg/d for 4 days among 46
hospitalized patients saw 8/44 requiring a vent (16%), six
needed ICU (13.6%) and 3 died with hypersensitivity and
diarrhea as grade 3 events (2 pts); other EF1A inhibitors, all
macrocylic natural products, have been investigated as
9
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Drug

Target

Remdesivir (RDV)

Polymerase

Drug does not work;
has side effects; IV
admin makes it a nonstarter for very early
use (where antivirals
have their best
benefit); failed in
RECOVERY and
SOLIDARITY78 and 2
other studies
Efforts to find patients
who may benefit are
narrowing the
therapeutic
application79

Cruel price by
Gilead of $3000
for $5 worth of
a lousy drug80
that may
destroy
kidneys; Gilead
should refund
all monies
related to RDV
to NIH

Ribavirin

Polymerase

Sabizabulin (9 mg)

Antiviral, antiinflammatory

Selinexor

XPO-1

S-217622

Polymerase

Data
antiviral and antitumor agents, such as didemnin B,
cytotrienin A, nannocystin A and cordyheptapeptide A.
FDA approved; failed in Hep C and Ebola; ineffective in severe
disease; small very weak study with debatably positive
results81 No benefit in severe patients, either clinically or to
reduce viral load; NIAID study changed Primary endpoint as no
effect on mortality; modest reduction in time in hospital (11
days vs 15 with placebo); No benefit for those on high-flow
oxygen, vent or ECMO; 5 days as good as 10 days, no benefit
in severe disease; modestly shortens hospital stay if given
early. DBPC study of 1,062 found shortening of hospital stay
for those with lower respiratory disease; study among 596
patients with moderate disease comparing 5-day to 10-day
course to SoC, found no meaningful clinical benefit; worse
with HCQ; A small RCT found no benefit for remdesivir for
mortality,82 while another real world study among vets found
no clinical benefit.83 Review found little benefit and none for
mortality, with 5-day course 1% mortality vs 10-day 2% or
placebo 2% mortality.24 In short: it doesn’t work very well. In
early unvaccinated patients, it had modest benefit on
hospitalization (no deaths in either arm). Given how few will
get an IV that early (even with MAbs as better alternatives few
get those), the data don’t help RDV’s case. May cause
reactivation of oncogenic herpesviruses, EBV and KSHV
(Kaposi’s sarcoma herpesvirus, a/k/a HHV-8). In a study of
volunteers infected with a D614G variant, 10 of them received
RDV with no benefit or impact on viral dynamics or viral
shedding (described in more detail in pathogenesis section).
Final WHO SOLIDARITY study found no benefit in ventilated
patients and only a small impact on mortality or progression
to serious disease; small longitudinal study of 14 with
prolonged viremia suggested some restriction but ongoing
viral evolution, possibly including resistant strains, industry
funded authors. Crappy, overpriced, toxic drug.
Not good as mono; ltd efficacy with other drugs (IFN-α); see
combination table
Press release; oral cytoskeleton disruptor; Veru interim
analysis of phase 3 DBPC RCT found reduction in
hospitalizations and deaths among pts at high risk of ARDS
Targets nuclear export protein exportin-1 (XPO-1) which
carries SARS-CoV-2 cargo; phase 2 saw no benefits in
hospitalized patients; verdinexor is a drug in the same class
Shionogi; noncovalent, nonpeptidic protease inhibitor;
preclinical i.v., animal studies; phase I, no adverse events;
blood levels reached exceeded target concentrations needed
to exert antiviral activity (press release); phase 2/3 underway;
industry study (11/22) found reduced viral load, improved
clinical outcome in Syrian hamsters (more than molnupiravir)
10
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Drug
Sofosbuvir,
daclatasvir, ledipasvir,
velpatasvir, ravidasvir

Target
Polymerase;
NS5A and NS5B

Sof/dac maybe
Sof/ledipasivir,
probably not

Sof/dac better
than RDV? Oral
and generic
accessible

Tenofovir (TDF or TAF)

polymerase?

Umifenovir (Arbidol)

Prevents
binding to
membrane
lipids; clathrin
binding

Data
Binds to COVID-19; dac targets NS5A and sof NS5B; dac
targets early in SARS-Cov-2 replication; n=48 randomized
sof/dac/riba or SoC saw no difference in hospital stay (primary
outcome), ICU admission or mortality (not stat sig but 0/24 in
drug arm died or went to ICU, vent vs 4/24 and 3/24,
respectively, in control group). In multi-center RCT, n=66 clin
recovery in 14 days primary-29/33 (88%) in sof/dac vs 22/33
(67%; p=0.076); shortened hospital stay 6 vs 8 days (p=0.029)
so as good as RDV; no SAEs; open label RCT n=66 in Tehran
SOF/DAC saw (adjusted) more <14 day recovery, secondary
outcome shorter time to recovery (6 days vs 11 days)—as
good as RDV but can get generics; see review of other
nucleoside analog and precursor drugs104; an Egyptian sof/dac
study of 174 pts showed lower mortality, shorter hospital stay
and faster PCR negative result, Feb-Oct, 2020, though conflicts
of interest exist.105 Review suggested some benefit for sof/dac
but small numbers in trials24 Open-label study in Iran
randomized 40 to sof/vel vs placebo saw no effect on
mortality or development of severe disease; meta-analysis of
sof/dac of 4 studies with total 231 pts suggested some benefit
for mortality and reduced ICU need (same group pub’d re
ivermectin efficacy); randomized, open-label study of 120 pts
with mod-severe disease received 10 days of sof/dac or
sof/rdv saw no benefit in the former but improvements in
number of symptoms and none progressing to need for a vent
I.v.; fleximers?; no benefit in vitro; Spanish cohort study saw
none of those 60 patients on TDF/FTC enter ICU (see HIV
Treatment in Combination table); observational study of those
on or not on Prep saw greater numbers infected in Prep
group, possibly TAF more problematic but no difference in
symptoms; study among men with HIV on TDF/FTC saw RR
0.65 (0.43, 0.89) for infection, 0.43 (0.07, 0.87) for hosp
among 20,494, no great benefit for abacavir or TAF
Phase IV NCT04260594, NCT04254874, NCT04255017,
NCT04476719, NCT04260594; one study, no benefit as
monotherapy vs favipiravir; but better than lop/rit
monotherapy; see IFNα2b entry below (no benefit seen in
combo or alone); little efficacy but larger studies needed?24

Refs.
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Dx – diagnosis; ITT – intent-to-treat; Protease inhibitor candidates (SARS): The compounds identified include zinc or mercury
conjugates [26,27], C2-symmetric diols [28,29], peptidomimetic α,β-unsaturated esters [30], anilides [31], benzotriazole [32], Nphenyl-2-(2-pyrimidinylthio)acetamide [33], biphenyl sulfone [34], glutamic acid and glutamine peptides possessing a
trifluoromethylketone group [35], pyrimidinone [36], and pyrazole analogues that can also inhibit 3Cpro of picornaviruses CVB3
(coxsackievirus), EV-71 (enterovirus) and RV- 14 (rhinovirus) (coronavirus and picornavirus dual inhibitors).121 See also Riva122

REPURPOSED DRUGS
Antibiotic (abx) use is believed to have no value in viral infections. Generally speaking, this is
true, however there may be either co-infections that benefit (all agree) but there may be off-target
effects or even some directly antiviral effects of certain antibiotics (controversial). This may be true of
some viruses and not others. A review of Medicare recipients showed most abx being prescribed in
emergency departments (April 2020 to April 2021) and telehealth consultations, azithromycin having
11
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been the most popular (as early on it was thought to be a potential therapeutic). This study tells us
nothing of the effect of such prescriptions, merely that they happened. However, one observation was
that white people got more prescriptions than black people.123 Prime example of structural racism in
health care. A range of other agents have been considered.124
Drug
1,5-anhydro-dglucitol (1,5-AG)

Target
Diabetes,
progression

Apratoxin S4

Sec61 inhibitor

ACE, ARB inhibitors

ACE2 receptor

Acetazolamide
(Diamox)
Also
methazolamide?

Carbonic
anhydrase
inhibition

Antidepressants

Hospitalization

Antihistamine

PASC

Aspirin, low dose
(150 mg po?)
(Failed in
RECOVERY)

Inflammation

Data
Serum level of 1,5-AG is lower in people with diabetes and
correlated in people with higher risk of severe disease.
Mouse study suggested supplementation to increase levels
reduced that risk. Possible in humans?
Screening study evaluated potential antiviral activity and
found subnanomolar activity against SARS-CoV-2 and
influenza A. It served as a post-entry inhibitor, blocking of
stacked double-membrane vesicles from forming that the
virus needs for replication, reducing dsRNA formation
Retrospective, multi-center study; 60% lower risk of death;
good news for those treating hypertension; however, caution
still advised—possible treatment? Trial of 659 pts
underscores safe to continue (no benefit for COVID, no
harm); review of 1,946 consecutive patients underscored
reduction in inflammatory markers and mortality using ARBs
(10%) vs use of ACE inhibitors (17%) or neither drug (19%);
others find in vitro evidence for paritaprevir, berberine,
orientin, vitexin, artemisin, curcumin, cirsimaritin, hispidulin,
isothymol, rutin, andrographilide, quercetin, apigenin,
linoleic acid, beta sitosterol, hesperidin, naringin, etc. against
ACE2 or the ACE2/RBD interface. Combination therapies?
Inhibitor; used for high altitude sickness (pulmonary edema);
some serious potential side effects and contraindicated
among those with severe kidney or liver disease; analysis of
pts blood and lung x-rays compared to non-covid suggest CA
inhibition may reduce pH (seen elevated), HCO3- and improve
low pCO2; others hypothesize it may help manage proximal
tubular injury; no human studies, others dismiss it; may
cause tinnitus
Some marginal reduction in hospitalization among those on
>20mg/day fluoxetine and FIASMA drugs, but Cis all
conveniently hit 0.99 (p=0.04) in this retrospective study
Two patients with long COVID saw improvement in
symptoms and ability to engage in daily tasks in one case
improving fatigue and cognitive fog, each using 50 mg of
diphenhydramine. The second case is using 25 mg
diphenhydramine and 180 mg fexofenadine and has achieved
95% return in physical functioning.
Various studies suggest use of a low dose of aspirin can
dramatically reduce the risk of severe disease and mortality;
VA retrospective saw reduction by half in mortality among
aspirin users; retrospective study suggests low-dose may
reduce risk of infection, severe disease outcomes and
mortality; 100 mg/day had no effect on mortality (n=28) vs
12
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Drug
VALUE IN EARLY
USE AMONG HIGH
RISK

Target

Atglistatin,
CAY10499

Lipolysis inhibition
SARS-CoV-2 and
influenza A virus

Aviptadil (NeuroRX,
RLF-100)
AXA1125

ARDS

Baricitinib
(Olumiant)
4 mg po; 2 mg po
for 2-9 y.o.

JAK inhibitor; cell
entry
USFDA EUA
issued,
hospitalized pts>2
y.o.

(Rheumatoid
arthritis treatment)
BLACK BOX
WARNING
(Venous
thrombosis, serious
infection risks; not
for those with
kidney disease or
TB)

Long COVID
fatigue

Cost generic is $2
for a course; Eli
Lilly ripoff price is
$1109.42147
May help modsevere pts with
tocilizumab+dexa
for lower CRP, ddimer, grad
improvement in
HGB, platelets,
clinc status148

Data
not treated (n=204), single center, retrospective; 150 mg
once per day among 7,351 patients had no effect on
mortality (17% in each arm) vs no aspirin among 7,541
patients. Failed to affect venting or mortality in RECOVERY
study in hospitalized patients, slightly reduced likelihood of
discharge (1,222 of 7,351 on aspirin died vs 1,299 of 7,541,
17%) using 150 mg once per day. The REMAP-CAP study
compared aspirin (75-100 mg/day) to clopidogrel, prasugrel
or ticagrelor (i.e., choice of P2Y12 inhibitors) against placebo
found no benefit in terms of number of days with organ free
support among 1557 patients.136 Reduced 28-day mortality
(10.2%vs 11.8%; odds ratio [OR], 0.85; 95%CI, 0.79-0.92; P <
.001) as well as risk of pulmonary embolism while no effect
on hemorrhage of different types in cohort of 112,269 in NIH
National COVID Cohort Collaborative
In vitro and small animal studies assessed the impact of
interfering with lipid droplet breakdown that is important in
late-stage viral replication as they are converted to free fatty
acids used by the virus in infected cells to finalize production
of new virus; reduced lung lesions and inflammatory
cytokines IL6, TNF and MCP1; may work better in
combination with antivirals (tested remdesivir or oseltamivir)
Vasoactive intestinal peptide; NCT04311697; IV and
nebulized; phase IIb/III; FDA fast-track
Axcella, U of Oxford; attempts to address mitochondrial
dysfunction; 40 person study underway; 4-5 oz powdered
drink with orange juice taste, contains leucine 1.00 g,
isoleucine 0.50 g, valine 0.50 g, arginine HCl 1.81 g, glutamine
2.00 g and NAC 0.15 g; industry study in NAFLD
Not with RDV, which blunts benefit; AP2-associated protein
kinase 1 (AAK1); 2 mg or 4 mg/day; too expensive for
minimal, uncertain benefit; not for patients on dialysis or
those with active TB; for hospitalized patients >2 years old on
O2, vent or ECMO; data on reduced mortality are at the edge
of stat sig.; may increase risk of UTI, pulmonary embolism,
deep vein thrombosis; FDA issues BLACK BOX warning,
2/1/21: increased risk of heart attack, clots, stroke and death
with low dose; same applies to other JAK inhibitors; phase 3
with 764 on tx, 761 placebo saw no difference in disease
progression outcome but lower mortality with
dexamethasone use, one death prevented per 20 treated;
WHO issued strong recommendation for its use; 4 mg/day for
14 days among those on vents/ECMO (n=51) vs placebo
(n=50) saw 39% die in the tx arm vs 29 in the placebo group
though it did not affect time on vent or in hospital (hazard
ratio 0.54 (0.31–0.96, p=0·030), 46% relative reduction;
absolute risk reduction 19%); RECOVERY study saw minimal
2% if stat sig impact on morality (513/4148, 12% vs
13
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Drug

Target

Calpeptin

Entry inhibitor

Camostat mesilate
[sic] or mesylate

TMPRSS2 (hu);
blocking fusion

Cefepime or
ceftazidime (1g bid,
5days) plus 8 mg
dexamethasone
Colchicine

Mpro

(0.5 mg bid for 3
days, once
thereafter for 30
days)

Cytokine storm,
inflammation

Studies in cardiac
conditions showed
impact on
inflammation but
disturbingly, higher
non-cardiovascular
mortality in two
trials161

Corticosteroids
CAUTION ADVISED

Inflammation

Best evidence is for
dexamethasone for
THOSE ON A VENT.
Cromolyn, sodium
cromo-glycate

Neurological
deficits; mast cell
activation

Data
546/4000, 14%) with 28 days of hospitalization; FDA
approved for adults
Works against variants (in vitro, tissue culture); derived from
reFRame library of 13, 136 small molecules; inhibits calpains
and cathepsins
Phase II in Denmark, 100 mg tid; now part of ACTIV-2 NIAID
study; NCT04338906 phase 2; phase 4 is NCT04353284; failed
in clinical study; theoretically looks interesting, approved in
some countries treat pancreatitis and esophagitis (not in US)
Study among 370 individuals receiving either antibiotic or not
(3 groups); no one died. Recovery time by age group (18-30,
30-60, >60) was 10, 12 and 16 days for cefepime; 11, 13 and
15 for ceftazidime and 15, 16 and 17 days for control group.
COLCORONA is DBPC RCT over 30 days, needed 6000 pts for
25% RR reduction, 93.2% white; GRECCO-19 (industry
funded) randomized not blinded study of 105 pts; no
difference in CRP or cardiac troponin (primary endpoints);
more diarrhea in colch group; slight improvement on time to
clinical deterioration (stat sig); (conflicts of interest here and
some data dredging?). Montreal study of 4488 out-patients
with “statistically significant” reduction in mortality or
hospitalization compared to placebo (press release) in
COLCORONA study, however more diarrhea, pulmonary
embolism (11 vs 2 in placebo); however, more pneumonia in
placebo group (63 vs 92 in placebo) the primary endpoint of
either hospitalization or death was NOT stat sig (p=0.08) in
preprint; COCAA-COLA study looked at colchicine with
corticosteroid, furosemide, aspirin among 68 hospitalized,
older pts, 28 on five drug, 40 in control, saw less need for
oxygen but not much else in hospital stay or mortality,
though 2 died in placebo and 0 in treated group; a review of
5 RCTs including 7957 rec’g colchicine vs 8091 SOC found
reduced severity of disease and lowered CRP with colchicine,
however no effect on need for ventilation, on d-dimer level
or all-cause mortality
The paucity of generally prescribed anti-inflammatories
means the go-to are prednisone and dexamethasone,
particularly for COVID patients. Unfortunately, huge upticks
in such prescriptions, and inhalers, may have little benefit (or
for more narrowly selected patients, e.g., asthma) and may
cause more harm for some. Despite NIH guidelines, lack of
imagination leads to overprescribing in an out-patient
setting. Malpractice?
Mast cell stabilizer; used for asthma and other allergic
conditions but newer forms may have value in Alzheimer’s
via inhibition of inflammatory cytokines by microglia; mast
cells are found in the skin, lungs and intestines and cromolyn
(with palmitoylethanolamide/PEA), may help stabilize their
14
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Drug

Target

Cyproheptadine
(5HT-2 antagonist)

Serotonin
syndrome

Disulfiram

Protease

Emetine,
homoharringtonine
(H)
Famotidine

Antiprotozoal,
anticancer
Symptom
resolution

Fenofibrate

Metabolic; ORF3a

Fluvoxamine (SSRI
antidepressant)
100 mg bid

σ-1 stimulator
(modify cytokine
storm)

Data
membranes and limit to inhibit degranulation and
inflammatory cytokine release
NCT04820751 in Montreal; platelets aggregate at the
capillary bed of the lungs/alveolar cells and release serotonin
that results in a cascade of thrombi and failure to exchange
O2, exacerbating hypoxia severity.
NCT04485130, DISCO trial, n=60, dose escalation, DBPC RCT;
NCT04594343, n=200, 500 mg for 2 weeks, should finish end
July 2021
I.v., RDV plus emetine had more effect using Vero E6 cells; H
shown active against herpesviruses, inhibits COV with EC50 of
2.10 μM
IV famotidine at 9x std dose; observational study—on hold in
NYC due to lack of patients; retrospective cohort study
observed reduced risk of death or intubation; conflicts of
interest in famotidine study? Retrospective study of 85
younger (65) patients receiving famotidine of 878 patients
showed lower risk of intubation and mortality (but not
randomized); a propensity-matched study found no effect on
in-hospital mortality with use of famotidine (28% died in
those on or not on famotidine—high mortality overall); may
work, if it does, as an anti-histamine; study in mice suggests
mechanism may be vagus nerve signaling attenuating
cytokine release although administered
intracerebroventricularly; mechanism appears to be reducing
dysfunctional mast cell release of histamine; RCT among 55
symptomatic, non-hospitalized patients receiving 80 mg tid
for 14 days or placebo saw faster symptom resolution (8.2 vs
11.4 days), including loss of taste/smell, dyspnea, with
reduced inflammation (plasma IFN-α) without affecting IgG
to nucleocapsid (immune response)
I.v., PPARα-agonist reverses metabolic changes induced by
the virus, thereby blocking it; helps to return function to
citric acid cycle and fatty acid metabolism
DBPC RCT fluvoxamine 100mg tid (n=80) or placebo (n=72)
for 15 days, 0 vs. 6 experienced clinical deterioration (p=0.09)
however follow-up was short; for symptomatic, outpatient?
TOGETHER trial saw modest effect for 741 treated, 756
placebo. 79/741 (11%) vs 119/756 (16%) hospitalized RR
0.68, absolute risk reduction, 5%; 17/741 and 25/756 died
(absolute risk reduction of 1%). NNT for death is 100 and for
hospitalization is 20; Brazilian platform RCT saw 79/741
(11%) using 100 mg bid vs 119/756 (17%) of high-risk
randomized patients with hospitalization, no effect on
mortality; another study showed an effect for fluoxetine as
well though the absolute risk was better with fluvoxamine if
not so strong; Bayesian meta-analysis of 3 clin trials showed a
high likelihood of reduced hospitalization but only with
15

Refs.

170,171

17

172

173,174,
175,176,
177,178,
179, 180,
181

182

183,184,185,
186,187

POTENTIAL COVID-19 TREATMENTS: 12/10/22

Drug

Target

Glucosylceramide
synthase inhibitors

Sphingolipids in
cell membranes

Indomethacin
50 mg bid/5 days

Antiviral, antiinflammatory

Ivermectin
(moxidectin191?)

IMPα/β1

FRAUDULENT
DATA ALERT.
More research
under way (I-TECH
and TOGETHER
studies showed no
benefit preventing
severe disease)
Note: interactions
with tacrolimus,
cyclosporine, etc. –
monitor drug levels
if using
Severe issues with
right-wing groups
profiteering on this
and HCQ (see
Analysis).192

COVID-OUT study
evaluating
ivermectin,
fluvoxamine
and/or metformin,
those 30-85 with
recent dx193
Failed in COVIDOUT study (see
fluvoxamine)

Data
frequentist risk ratio 0.75 (CI 0.58-0.97), with Bayesian
analysis not showing efficacy while only TOGETHER study
showed benefit, the Stop COVID 1 or 2 trials; COVID-OUT trial
found no benefit as early tx (hosp/death 6/329 vs 5/324
placebo, adj OR 1.11, 0.33-3.76), ivermectin or metformin
Use for influenza A, WNV; i.v. and mouse studies indicate
activity; assessed to analogues of approved drugs; potential
for side effects
Vero cell in vitro study, also at 1 mg/kg in dogs (>1000 fold
reduction in virus); small uncontrolled study among 29 with
migraine history and 8 w/o previous history suggests it may
help those with covid headache when all else fails.
Major problems included:
• The same patient data being used multiple times for
supposedly different people
• Evidence that selection of patients for test groups
was not random
• Percentages calculated incorrectly
• Local health bodies unaware of the studies194
5000-fold reduction in viral RNA in test tube but HIGH
concentration; drug is well-characterized and inexpensive; in
Thailand, drug was safe but no benefit for dengue;
suggestion of synergy with HCQ (however HCQ is no longer
recommended); meta-analysis of 18 studies (only 3 RCTs) for
prophylaxis saw reduction in symptomatic infection while
other reviewed data of observational and RCT suggested
reduced mortality, hospitalization, need for intubation; metaanalysis of 28 studies suggest positive results; meta-analysis
of 6 RCTs showed sig shorter duration of hospital stay and
75% reduction in mortality, reduced inflammatory markers;
Bangladeshi 3-arm DBPC RCT (n=72) showed more rapid
virological clearance of 9.7 vs 12.7 days in placebo arm (but
not if doxycycline was added); updated meta-analysis
showed reduction in mortality in less severe disease (but not
severe), shorter hospital stays and faster recovery, phase 3
PRINCIPLE outpatient study; a DBPC RCT to prevent
hospitalization using weight based dosing (total 24-48 mg,
n=250) found no difference against placebo (n=251) with
5.6% and 8.4% going to hospital (p=0.23) with ivermectin
patients being vented SOONER than placebo (5 vs 10 days);
Cochrane review unable to determine if any impact on
mortality from 14 studies; Indonesian meta-analysis of 9
RCTs showed reduction in mortality using however fixed
effects and relative risk reduction; Indian RCT showed faster
reduction in viral load but not stat sig in mild-to-moderate
disease, with all treated pts discharged and 93% of placebo
patients; combo of ivermectin, IV vitamin C, zinc, D3 and
doxycycline in 24 patient case series saw all improve in 11
days; meta-analysis of 15 trials, moderate evidence of
16
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Drug

Target

Losartan, 50 mg bid

Lung injury

Naltrexone, low
dose

Long COVID
symptoms

Nasal irrigation,
saline with either
sodium bicarb 2.5
ml or povidoneiodine (0.1%)

Disease severity

Nitazoxanide

Secondary inf.,
inflammation

Nitric oxide

Lung function
(avoid vent)

Data
reduced death compared to no IVM, low certainty evidence
for prophylaxis; meta-analysis still included retracted studies
(and some of the results seem incomprehensible, e.g., figs. 35).195 Small benefit in preventing infection was unimpressive
with NNT of 333.196 Records review in Florida found
ivermectin, after controlling for a range of variables, to
reduce mortality compared to remdesivir, which sadly
doesn’t say much for either drug; merely an abstract; I-TECH
study on impact on hosp/death saw 52/241 (21.6%) on tx vs
43/249 (17.3) on placebo progress to serious disease. Use of
ivermectin reduces mortality—if you live in an area of high
prevalence of strongyloides (parasite) infection but because
it treats that with no evidence for a mortality benefit in areas
with low prevalence; TOGETHER RCT of 3,515 pts (679 on 400
μg/kg for 3 days) saw no benefit even in per protocol analysis
(not rigorous as ITT) in terms of hospitalizations or deaths,
maybe a slightly better outcome on IVM but Bayesian
credible intervals all crossed 0. ACTIV-6 platform trial found
no benefit in terms of hosp/death among 1541 pts, although
there were few hosp/death in either arm (10 and 9 in each
arm) and about half were vaccinated.
Blinded RCT 4/20 to 2/21 among 205 hospitalized patients
saw no effect on primary outcome of PaO2:FiO2 ratio at 7
days or any other secondary outcomes and treated patients
had fewer vasopressor-free days (i.e., it may be harmful)
Open label trial among 52 patients over 2 months from a
Long COVID cohort (over 12 weeks with sx), using 1 mg in
month 1 and 2 mg in month 2. Two dropped out due to
fatigue and diarrhea; only 36 completed 2 month
questionnaire but 6/7 parameters improved, including daily
activities, pain, concentration, sleep disturbance, mood.
A consecutive sample of 79 high-risk adults within 24 hours
of dx showed those who started two irrigations per day,
1.27% were hospitalized or died in either randomized arm of
saline solutions vs 11% (8-fold lower rate) of historical
controls. Easy to do, inexpensive and may help lower viral
load which in turn may reduce disease severity
I.v. and pig model studies; suppresses inflammatory
cytokines but also has broad-spectrum antiviral activity; JIB04, worked better in the pig model; NCT04341493;
NCT04348409 in Mexico, Brazil; randomized DBPC trial of 392
pts saw more rapid negative PCR (secondary outcome) than
placebo on 500 mg tid at 5 days but no clinical benefits
(symptom resolution) the primary outcome
Non-invasive CPAP admin of NO; NCT04305457,
NCT04312243, NCT04306393. Study in Hong Kong
(NCT04285801) completed—no results? No benefit in MERS
17
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Drug
NSAIDS

Target
Fever, etc.

Ondansetron
(Zofran)

Nausea, vomiting

Omeprazole,
proton pump
inhibitors

GERD

Oxaloacetate
500 mg bid to 1000
mg tid AEO tablets

ME/CFS fatigue

Progesterone
(men)

Hypoxia

Proxalutamide
(Spironolactone233
too?)

TMPRSS2
Anti-androgenic

Psychotropic Meds
(Psychiatric
patients)

Infection/serious
disease

Rho kinase
inhibitors

Lung injury

Salicylanilide 11
(modified form)

Antiviral

Data
Early on, concerns of exacerbating disease reduced use;
narrative review of 25 studies suggested no increased risk of
infection or severe disease from use of aspirin, paracetamol,
ibuprofen, celecoxib, meloxicam, diclofenac, naproxen or
ketorolac, tho one study reviewed found some risk, others
finding no harm and/or potential benefit
A 5-HT3 receptor antagonist, used to manage chemo-related
nausea and vomiting. A “real world” network analysis
observed association with reduced mortality for those on
vents when ondansetron was used. (Caution re QT
prolongation) Note issues related to publication bias reduced
NNT inaccurately.
Mixed results; may increase risk; may increase ACE2
expression; may bind/potentiate SARS-CoV-2 protease Mpro;
a propensity-matched study found a weak association with
risk of infection with omeprazole but not other PPIs; no
effect or benefit from use of H2Ra (ranitidine, specifically);
one study of the UK biobank revealed an increased risk of
mortality from omeprazole AND aspirin; others found no risk
of infection or hospitalization with H2RA or PPIs, except
those using PPIs for upper GI diseases (increased risk)
Open label industry study of 76 ME/CFS with differing doses
of anhydrous enol-oxaloacetate saw physical and mental
fatigue improve up to 33% for highest doses used; helpful
with COVID-fatigue? 46 with Long COVID saw best benefit
with 500 mg bid (46.8%).
Randomized, open label trial among hospitalized men (n=20;
100 mg sub-q bid for 5 days) vs standard of care (n=22);
clinical outcome at 7 days, primary; treated, 3 fewer days
supplemental oxygen, 2.5 fewer days hospitalized; 9 received
progesterone in SOC after day 7; 1 died in each arm
Drug used for males with alopecia; DBPC RCT n=236 mild-tomod (male & female), 171 rand to drug; 82% vs 31% neg at
day 7; clinical remission at 4.2 d (tx) vs 21.8 days (placebo);
final results North and South arms saw reduced hospital
duration, mortality
One review found an association with a lower risk of
infection among those on paliperidone (n=1958) while those
on clozapine had a lower risk of death. By contrast,
individuals on valproic acid had a higher risk of disease (note
potential conflicts of interest).
Activation of Rho GTPase and rho kinase contribute to
inflammation, apoptosis, cell migration, coagulation and cell
adhesion to epithelial cells. Proposed inhibitors Y-27632 and
HA-1077 attenuate downreg of ACE2 (rat model).
In vitro, mouse models; class of drugs used as anti-parasitics,
known to have antiviral properties. It blocks SARS-CoV-2
from getting out of the endosome, truncating replication
18
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Drug
Sildenafil (Viagra)
Sulfated
polysaccharides

Target
Blood flow
Spike protein

Tacrolimus,
zotatifin (a
eukaryotic
initiation factor-4A
inhibitor),
nintedanib (IFN
signaling)
Teicoplanin
(Note: risk of
ototoxicity)

Critically ill
patients

Testosterone

Dyspnea

Thapsigargin

Variants

Theophylline,
intranasal

Anosmia/olfactory
dysfunction

Tofacitinib (Xeljanz)
See baricitinib
BLACK BOX
WARNING

JAK inhibitor

Vagus nerve
stimulation
gammaCore
Sapphire

Inflammation

Inhibits spike
cleavage by
inhibiting
cathepsin L?

Data
NCT04304313, n=10 but phase 3?
Compounds found in Saccharina japonica (seaweed) effective
at nanomolar concentrations as RDV; similar to heparin;
compound RPI-27, similar to fucoidan, far more potent
binding than RDV
Transcriptomic analysis of blood of 7 patients with severe
disease, 3 who died, yielded differences in monocyte activity,
including mRNA metabolism, RNA splicing and IFN signaling
pathways predictive of dismal outcomes; the listed drugs are
those considered most likely to impact disease; combination
therapy?

Refs.

I.v.; antibiotic for Staph., gram pos.; a blend of 5 major and 4
minor glycopeptides, same core with differing side chains;
one study reportedly showed benefit for COVID and in a
review of repurposed drugs recommended for consideration
as prophylaxis or treatment
One patient treated with t undecanoate 1000 mg/4 ml IM
three times 2 weeks apart to manage low diaphragm
performance saw improved diaphragm thickness fraction,
amplitude, and the excursion-time index during inspiration
were 70%, 2.4 cm, 3.0 cm/s, respectively at 45 and 75 days
I.v.; a guaianolide that blocks calcium from being pumped out
of cells; study showed low concentration blocked viral entry
of single and combined variants
Initial dose ranging study found 400 mg a useful intranasal
dose (compared to a typical 20 mg oral); a small RCT with 51
pts found small benefit on a subjective scale but inconclusive
Study in Brazil among 289 pts saw reduced mortality, 2.8% in
tx, 5.5% in placebo (hazard ratio, 0.49; 95% CI, 0.15 to 1.63)
However, a Pfizer study, caution advised interpreting results;
FDA issues BLACK BOX warning, 2/1/21: increased risk of
heart attack, clots, stroke and death with low dose; same
applies to other JAK inhibitors
Novel study applied 5-kHz sine wave burst lasting for 1ms (5
sine waves, each lasting 200ms), with such bursts repeated
once every 40ms (25Hz) for 2min, 3 times per day for 2 days
vs standard of care; reduced CRP and trend toward d-dimer
reduction. However, this was industry funded

242,243

239
240

241

244

245

246

247,248

249

250

CQ – chloroquine; DBPC – double-blind, placebo-controlled; ECMO - extracorporeal membrane oxygenation machine; FIASMA –
functional inhibitors of acid sphingomyelinase; FIPV – Feline infectious peritonitis virus; HCQ – hydroxychloroquine; I.v. – in vitro;
3CL – 3C-like protease enzyme of SARS-CoV-2; ME/CFS – myalgic encephalomyelitis/chronic fatigue syndrome; NAFLD — Non
alcoholic fatty liver disease; NNT – Number needed to treat; PPI – proton pump inhibitors; ROS – reactive oxygen species; WNV –
West Nile Virus; VA – Veteran’s Administration

BIOLOGICS
US FDA notes re Monoclonal Antibodies for COVID: “SARS-CoV-2 monoclonal antibodies may be associated
with worse clinical outcomes when administered to hospitalized patients with COVID-19 requiring high flow
oxygen or mechanical ventilation.” Note that most of the MAbs for COVID-19 fail against the omicron variant,
19
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and indeed, this may be true for drugs like molnupiravir.251 A Bayesian network meta-analysis underscored
some of the risks for certain combinations of MAbs, along with greater synergies; studies are needed in
unvaccinated populations and their review did not include omicron which rather renders their efforts nearly
null.252
Note that bamlanivimab, casirivimab, etesevimab, imdevimab, and tixagevimab were less functional
against BA.2 than to BA.1, showing substantial resistance.253 Similarly, most were less or not effective against
BA.2.12.1, BA.4 and BA.5, with only bebtelovimab retaining some efficacy.254,255 This appears to be true for the
BA.2.75 subvariant as well.256 Others find bebtelovimab does not appear to work against omicron’s BA.2.75,
however, it does appear to be sensitive to regdanvimab, sotrovimab, and tixagevimab (unlike BA.2 or BA.4/5
which are not).257 A range of non-commercial MAbs may still retain some efficacy, but others found that only
bebtelovimab was effective against BA.4.6, BA.4.7, BA.5.9 or BF.7.258 Others note BA.2.75.2 is the most
resistant to date, resistant to most all of them.259 MOST OF THESE DON’T WORK ANY MORE.
Therapy
47D11, bNAb

Target
COV

Ab8

COV

Acalabrutinib
(Calquence)

COV

ACE2-Fc
receptor

COV (mouse
studies)

Alpha interferon
(IFNα)

SARS, COV19

Anakinra

IL1 receptor

APNO1

rhACE2

Aptamer,
RBD-PB6

Spike

Data
Refs.
260
I.v., broadly neutralizing antibody; targets the receptor binding
domain (RBD) of the spike; seems to target conserved core structure
(works in various isolates)
261
I.v., mice, hamster (prophy and therapeutic); small, bivalent
antibody from Univ of Pitt discovery (with Mellors), creating
AboundBio for the profit arm of UPMC; may be therapeutic and
vaccine; nebulized or injected; even small dose reduced amount of
virus 10-fold; binds S protein, both in lab and patient strains; didn’t
bind to 5,300 human proteins
262,263
For severe lung inflammation, a Bruton tyrosine kinase (BTK)
inhibitor. Clinical trial starting for severe COVID pts in the UK; open
label industry study of 19 showed improved oxygenation,
normalized CRP, IL6, lymphopenia; 4/8 intubated were extubated;
failed in two randomized trials for clinical improvement or mortality
264
A variety of variants were analyzed, the lead, M81, being able to
cross-neutralize variants up to and including omicron. Mouse
studies indicated delay of death by 3-5 days, or effective resolution
of infection, either as prophylaxis or therapy.
Various clinical trials; nebulized may make more sense? IFNα-n1 and 265,266
n3 active (not 2a and 2b); nebulized versions may increase efficacy,
reduce side effects; early use of IFNα2b in a retrospective study of
446 pts in Hubei associated with reduced mortality; LATE use
associated with HIGHER mortality
267
Retrospective cohort study, high dose among 29 pts saw reduced
improvements in resp function at 21 days (72% of pts) while 50% of
16 SoC pts saw improvement in resp function; std treatment was
200 mg HCQ and 400/100 lop/rit; low-dose, no benefit; (more
people in the anakinra arm required mech ventilation but fewer
died; 7 std tx, 3 hi-dose anakinra)
268
European phase II initiated. No serious AE but dose-dependent;
limited effect? Nothing since April 2020
269
Maybe better than MAbs; short, single-stranded oligonucleotides,
one was developed as single and a trimeric form that binds to the
spike at nanomolar concentrations with high binding affinity; blocks
ACE2 binding by spike RBD. The sugar coating (glycosylation) of
20
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Therapy

Target

Bamlanivimab
(Ly-Cov555)
a/k/a “bambam” (2400 mg)
used with
etesevimab
(2400 mg)

COV

BCG Vaccine

Innate
immune
response

MMR, polio, flu
vax?
(Entry needs
follow-up)

Fails against
omicron

Bebtelovimab

SARS-CoV-2

Bemcitinib

Nsp16/Nsp10

Beta Interferon
(IFNβ)
Synairgen –
SNG001

SARS

Data
SARS-CoV-2 has inhibited development but this group has found
one; easy to produce, no cold chain, small molecule; works against
variants(?).
FDA EUA for PEP, over 12 y.o. Sep 16 2021; for hospitalized pts;
Phase 3 study discontinued; effective for post-exposure prophylaxis;
among 452 pts receiving single infusion of 700, 2800 or 7000 mg or
placebo, looked at primary endpoint of viral load at day 11; only
2800 mg dose had modest effect on viral load vs placebo; FDA
issued an EUA on 10 Nov 2020 for mild-to-moderate pts; no benefit
found with RDV in ACTIV-3 trial (n=326) in hospitalized patients;
BLAZE2 data: prevents infection in nursing home (press release);
phase 3 study of two MAbs, modest reduction in hospitalization risk
11/518 (2.1%) vs 36/517 (7%), absolute risk reduction -4.8% (CI -7.4-2.3) though 0 deaths vs 10 in placebo.
Healthcare workers; generalized cross-protection? Study in
Australia; may stimulate protective immunity; some speculation
that MMR may also confer some benefit; see also re polio vaccine,
https://www.microbe.tv/twiv/twiv-604/; study of 135 countries
comparing those with mandated BCG against those not suggested a
more rapid curve flattening; review of Israeli patients suggested no
benefit from BCG but then presumptions by year of birth (patients
35-41 years old) – 11.7% and 10.4% of BCG and not BCG were
infected (nearly 300,000 in each arm) while only ONE in each arm
developed severe disease; a transcriptomic analysis of PBMC from
infected and BCG vaccinated samples observed significant activity
against SARS-CoV-2 and potentially clinically relevant interactions;
others note the stimulation of γ/δ T cells by BCG to stimulate innate
immune responses, ideal for regions with overlapping TB crises.
Has been a last resort as many MAbs have fallen to immune evasion
by variants; unfortunately, now omicron BA.5 is showing some
resistance, however it is still low enough that it may be effective.
FDA increased shelf-life to 18 months.
I.v.; kinase inhibitor; found to inhibit binding of a pair of SARS-CoV-2
proteins that hide its RNA from innate immune detection; other
drugs that may do this include tegobuvir, sonidegib, siramesine,
antrafenine, itacitinib and phthalocyanine.
Nebulized form in human studies; phase 2; IFNβ-1b (but not 1a)
active i.v.; some combo studies suggest efficacy; small observational
study of n=21 suggested improvement when used with SoC (which
included HCQ and lop/rit) and, of course, using IFNβ-1a; press
release by Synairgen for IFNβ-1a (NCT04385095) DBRCT suggested
reduced vent use, lower mortality but very small study with more
diabetes in placebo arm, incomplete enrolment (100 of 220); in
DBPC RCT in UK, n=101 (50 on drug, 51 placebo), 67% requiring O2,
improved odds of clinical improvement (OSCI), however no
difference in odds of intubation or death; ACTIV-2 study of nonhospitalized patients investigates SNG-001
21
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276,277,
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253,280

281

265,282,
283,284,
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Therapy
CD24Fc
(OncoImmune,
to be acquired
by Merck)

Target
Inflammation

Cell therapies

COV19induced lung
damage, etc.

COVAB 36
Equine
hyperimmune
antibodies

Inhaled MAb
Variants of
concern; COV

Etanercept
(Enbrel; many
biosimilar
options)

TNF

Fedratinib

JAK2 inhibitor;
Th17 profile

Gellan +
λcarrageenan

COV

Icatibant

Pulmonary
edema; B2R
blocker

Data
Phase 3; NCT04317040; the CD24 receptor is fused with a part of an
antibody (Fc receptor); this acts as a checkpoint inhibitor designed
to prevent the inflammatory cascade that worsens clinical disease
(and may underlie “long COVID”); shown in phase 2 studies of
leukemia to eliminate severe GVHD; reportedly, 90% in Greece
treated discharged in 5 days in phase 2 of 30 pts; phase 3 among
243 patients showed 28-day clinical improvement (based on a NIAID
5-point ordinal scale) saw 82% on treatment reach this with 66%
among placebo in interim analysis, w/median time to improvement
at 6 days vs 10.5 days in the placebo arm.
Theoretical (based on other conditions); Include mesenchymal
stromal cells (MSCs), induced pluripotent stem cells (iPSCs), T cells,
FDA has approved axicabtagene ciloleucel (Yescarta) and
tisagenlecleucel (Kymriah)
Phase 1 starting beginning 2022; Swiss government; press releases
Tested against alpha, beta, gamma and delta variants there was
efficient neutralization; may provide broad coverage, scalable and
low-cost; NCT0483882 in Costa Rica; study showed similar benefits
to “Regeneron” in terms of those without antibodies at outset, may
shorten hospital time; high neutralizing activity observed in culture
studies that included the P1 and P2 variants, however requires
horses
TNF-receptor-IgG fusion protein; binds to TNF. One case study
reported significant neurological improvement after a spinal
infusion; improved cognitive function, fatigue, depression. Probably
better, less costly, safer ways to lower TNF! (FDA Black Box warning
re infections, sepsis, reactivation of TB, hep B)
Proposed to modulate Th17 profile that correlates with increasing
disease severity (i.e., increased TNF, IL17 (though other cytokines
have also been observed to be elevated)
Nasal spray of 2 polymers, the latter being a common food
ingredient; tests of absorbability on black paper; in vitro antiviral
assays; trapped virus in the nose is blown out or swallowed (so must
assure virus won’t be uncoated along its way out; gut infection
could be bad?)
Interrupting RAS cascade; approved for other indications; i.v., casecontrol; phase 2 underway. Bradykinin is a key protein increased in
severe COVID-19 that may underlie the effect of vascular
dilation/permeability and hypotension; case control study (n=10)
saw reduced need for oxygen among 8 on icatibant vs. 3/18
controls, however, no effect on fever, d-dimer; phase 2
NCT04488081 comparing icatibant against RDV, cenicriviroc,
razuprotafib and apremilast; may require persistent dosing; people
on ACE inhibitors, even after years of use, sometimes develop
swelling of lips, face or larynx due to bradykinin not being broken
down, such swelling not including itching, distinguishing this from
anaphylaxis
22
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Therapy
IFNα2b, arbidol
(umifenovir)
Combination

Target
COV

IgG1
Various MAbs

Polyclonal
against SARSCov2
Lymphopenia

IL7

Influenza
vaccine

Influenza,
Crossprotection

IVIG; (heparin
also for high dDimer)

COV
(failed)

Lambda
interferon
(IFN-λ)

COV

Lanadelumab

Kallikerin
inhibitor (RAS
cascade)

Levilimab
(ILSIRA)

COV19; RA

Data
Observational study; physician directed treatment in 77 patients
treated with either IFN alone (n=7; 5 mu bid nebulized), arbidol (24,
200mg tid) or IFN+arbidol (46 pts); reduction in upper respiratory
VL, reduced inflammatory cytokines (CRP, IL6); arbidol added no
benefit (pts in arbidol arm were older, 65 vs. 40 in combo arm;
adjusting for age, outcomes remained; and more comorbidities
(54% vs 15%); no pts required O2 or intubation; time to viral
clearance, 27.9 days ARB; 21.1 IFN; 20.3 IFN+ARB
Vir Biotech has polyclonal; Beijing Defengrei IgG1 targets
complement factor 5a (phase 1); Harbour Biomed, 47D11 against
spike; InflaRx has chimeric IgG1 MAb, IFX-1
Case series of 12 patients with severe disease and lymphopenia
(<700/μL), matched to 13 not treated; some saw lower and others
higher IL6; safe, no serious AE; secondary infections seen in 7 (58%)
of treated and 11/13 (85%) of untreated; improved lymphocyte
count but no impact on mortality (5 or 42% in treated; 6 or 46% in
untreated)
In vitro improved cytokine responses; infection modestly lower
among Dutch healthcare workers who received quadrivalent
vaccine; no effect on disease duration (about 18 days in either
group); safe and effective (same amount of antibody response) to
take at the same time as ChAdOx1 or BNT162b2 in Phase 4 study;
concurrent administration with mRNA vaccines showed a modest
increase in systemic side effects, none severe
Theoretical; some data in SARS, flu; calming cytokine storm; high
dose 5-days (0.3-0.5 mg/kg); see combo in following table with IFNβ
and dexamethasone; n=84 RCT (severe) with 52 receiving IVIG, 32
control saw no differences in numbers on vent or mortality but
LONGER hospital stays and move to ICU in intervention group; all
received HCQ and lop/rit; phase 3 trial found no benefit; IVIG
derived from convalescent plasma (hIVIG) in high doses may be of
some benefit but with a higher adverse event rate; trials are
ongoing
DBPC RCT of n=60 receiving either 180 μg sub-q or placebo within 7
days of dx; viral load at day 7 following treatment was primary
endpoint, 80% in treated arm vs 63% (19) in placebo (p=0.029) saw
viral clearance; probably better for those with higher viral loads,
would nebulized reduce side effects? No clinical outcome
differences; however, press release suggests significant reduction in
hospitalization risk, awaiting publication of peer-reviewed article
Phase I; only affects plasma levels, not tissue; Lanadelumab being
unable to affect tissue levels may render it useless; phase I
NCT04460105, placebo; open label NCT04422509; used for
hereditary angioedema
Russia, approved for COV19; IL6r inhibitor. Used to prevent the
cytokine storm or manage its effects; approved in Russia but only
news reports? No data? Trial completed, no publication
23
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Therapy
Lipopeptide,
[SARSHRC-PEG4]2chol
Nothing new?

Target
COV spike,
heptad repeat

Monoclonal
antibodies
(MAbs)

COV19, SARS,
MERS

Many ineffective
against omicron

MP01420
DARPin

COV, macular
degeneration

Nasalferon
(IFNα2b)
Nucleocapsid
Abs or sera

COV

P2G3, P5C3

COV

PLX cells

Treg, M2
macrophages
Cytokine
storm, CCR5r
COV

PRO140
(leronlimab)
Regdanvimab
(Celltrion Group)

Mouse studies

Sarilumab
(Kevzara)

IL6R

Siltuximab
(Sylvant, CNTO
328)
Sotrovimab (VIR7831; also VIR-

IL6
COV

Data
Ferret studies. Prevented infection when used intranasally in
exposed animals (after i.v. studies had been undertaken);
inexpensive, easy to produce, long shelf-life and no refrigeration;
dimeric peptide is residues 1168–1203 of SARS-CoV-2 spike with a
C-terminal GSGSGC spacer sequence bound to cholesterol and PEG
Passive immunotherapy; see also VACCINES list below; potential
lack of binding to COV w/SARS MAb315 Review paper provides mech
of action list of MAbs, SARS, MERS; many neutralizing antibodies in
development, probably need a mix.316 Extremely and needlessly
expensive; Eli Lilly using mobile labs to assess MAb as prophylaxis in
nursing homes; Accelerating COVID-19 Therapeutic Interventions
and Vaccines (ACTIV) program, pub-pvt trial; ACTIV-3 suspended
due to AEs. NOTE: only sotrovimab seems effective against omicron
BA.1 however not effective against BA.2317
Clin trial, 4Q20, designed ankyrin repeat proteins (DARPin); Swissbased Molecular Therapeutics undertaking a study against COVID19; molecules smaller than antibodies yet which stimulate immune
responses; used in macular degeneration (Abicipar, a VEGF binding
DARPin)
Cuba; used in home for those in contact with infected; effective?
Safe in 12 volunteers given 1 million units twice a day intranasally
Preliminary animal studies showed that administration of antibodies
directed toward the N protein elicited NK-mediated antibodydependent cellular cytoxicity (ADCC) responses along with
enhanced control of infection.
So far only in monkey models; works well also with P5C3 at
picomolar levels against omicron strains. Targets spike with
picomolar efficacy against omicron BA.1, BA.2 and delta. Conflicts of
interest as authors own equity in Aerium Pharma which claims
“rights” to these antibodies.
Case control study; placental expanded mesenchymal cells; 6
seriously ill COVID pts saw improvement (Israel)
IND provided; seems to be more a cash cow; weak theory.

Refs.

Retrospective evaluation of 152 pts (89 infused, 63 not) with mildto-moderate from Aug-Oct 2021 (before omicron) found reduced
need for RDV, dexamethasone and oxygen but no impact on
symptom severity score; otherwise, well tolerated. Intranasal form
being developed combined with CT-P63 MAb
Used for RA; severe COV; site also in Phase III for RDV; study by
Northwell Health, Long Island; failed in Phase II severe patients but
some benefit in critical at higher dose; Cochrane analysis found no
or at best very limited clinical benefit
Case control, sx pts; EUSA Pharma; NCT04330638, NCT04329650;
SISCO clinical improvement in 7 and stabilization in 9 of 21 pts

327,328

EUA, 5/26/21; EUA for pediatric including newborns, 12/3/21332;
EMA and FDA based on interim COMET-ICE trial (NCT #04545060);

333,334,335,
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Therapy
7832 is another
candidate)
IgG1

Target
FDA suspends
use for
omicron:
FAILS

Data
GSK/Vir Biotech MAb for mid-to-moderate in people over 12 years
of age; NOT for those in hospital or requiring oxygen; 1% (3/291) of
MAb pts vs 7% (21/292) of placebo developed disease; unclear if it
is effective for variants (cell culture studies suggest it may be);
interim analysis of phase 3 industry-funded study in early disease
saw 3/291 (1%) vs 21/292 (7%) suffering hospitalization or death
after one 500 mg infusion and in a larger safety study had fewer
serious AEs in the tx arm than the placebo arm; industry-sponsored
hamster and culture studies show efficacy against variants and
potential for VIR-7832 in addition (though prior to omicron and
fewer data on 7832); a study among 1057 patients over 57 sites
found a lower incidence of hospitalization or death (6/528)
compared to placebo (30/529), with an absolute difference of about
4.5%, with NNT of 22 patients (would be treated for one positive
outcome); study comparing sotrovimab against BRII-196 plus BRII198 found no benefit in hospitalized patients (and this was before
omicron)
SP1-77
COV
RBD binding to block fusion; claimed to bind to portion never seen
NOV 2022
to have mutated. Early stage development; press release
Spike antibody
COV, PEP
US FDA APPROVED for Post-Exposure Prophylaxis
combo
No benefit for hospitalized patients; benefit observed in early
(Regeneron,
Fails against
disease; high dose (8 g) combination of four (?) antibodies to RBD of
REGEN-COV;
omicron
spike protein, only 0.6 log VL drop; no evidence of escape mutants;
casirivimab and
Regeneron industry study, so caution advised in interpreting results;
imdevimab)
with high NAb level seen in convalescent plasma trials, is it
effective? Early use best. RECOVERY found modestly reduced
Lower dose as
mortality among patients with severe disease who do not develop
good. Will they
antibody response; may not work against variants; another industry
jack up the price
study showed fewer people developing symptoms or needing
in case?
hospitalization if treated immediately upon exposure to a positive
household member but NNT is 16, decent but VERY costly
(arbitrarily); phase 3 trial, 18/1355 in 2400 mg died (1.3%) vs
62/1341 in placebo (4.6%), rel risk reduction 71.3%, p<0.001. 1200
mg was as good, 7/736 (1%) vs 24/748 (3.2%), rel. risk reduction
70.4%, p=0.002. $2100 per dose is the ransom US taxpayers forked
over for 3 million doses, making them $2.6 billion in one quarter.339
Industry-funded study found reduction in hospitalization/death in
early patients vs no treatment, with IV retaining some greater
efficacy over sub-q administration BEFORE omicron’s arrival
S2H97 (Vir
Sarbecoviruses Lab work, hamsters; binds to RBDs of all sarbecoviruses (the
Biotech) (most
subgenus of betacoronavirus that SARS-CoV-2 belongs to). Maybe a
promising of a
“universal” candidate? Discovered in review of patient plasma;
dozen)
another, S2E12, binds to the ACE2 receptor binding motif also had
broad neutralizing ability, though the virus tends to mutate around
these. S2K146 may be a better bet at broad neutralization
Tixagevimab plus SARS
US FDA EUA for immunocompromised (e.g., people with HIV) as a
cilgavimab
Fails against
pre-exposure prophylaxis with COVID; however, ACTIV-4 trial
Evusheld
omicron347
through 9/30/21 among 1417 patients found no benefit for
improved recovery and marginal impact on mortality; two injections
25
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Therapy

Target

Tocilizumab
(atlizumab,
Actemra)

IL6/COV19

FAILED IN
COVACTA
STUDY; may
reduce hospital
stay?
Only for critically
or severely ill148

Zilucoplan

COV;
Myasthenia
gravis

Data
in the doctor’s office make it easily administered—but effective?
Allergic or cardiac adverse events rare but should be monitored.
Ineffective against omicron subvariants.
Various phases; NCT04310228; vitamin D may be a simpler
approach and may also lower IL6 levels (among other salutary
mechanisms)353 But that won’t make some pharma execs and their
precious (more valuable than patients) shareholders buckets of
money; COVACTA trial failed to improve clinical outcome in DB RCT;
experimental; osteonecrosis of jaw? Possible toxic
erythema/eosinophilia case rpt; no benefit for severe disease seen
in Italian retrospective study in 65 pts; retrospective cohort study in
Italy of 544 advanced patients saw a reduction in mortality and
somewhat reduced need for vent vs SoC; Italian RCT of n=123
showed no benefit in numbers with progressive disease or in
mortality; small study saw reduced mortality in those on ventilators
(though the treated population was somewhat healthier) as well as
more superinfections; systematic review of case-control studies (no
RCTs) suggested modest reduction in mortality; among 452 patients
with clinical outcome at day 28, no improvement in clinical status or
mortality (19% died in each arm), however there was a shortened
time in ICU (5.8 days shorter) and discharge (8 days), this was an
industry study; Cochrane analysis found no or at best very limited
clinical benefit; a Bayesian reanalysis of a previous meta-analysis
found a marginal survival benefit for those on simple oxygen
receiving toci+corticosteroids with no benefit for those on a vent,
noting a need for a n=2000 trial to establish any mortality benefit
Macrocyclic peptide inhibitor of terminal complement protein C5;
clinical trial in UK; to offset complement cascade; NCT04382755;
open label study of 55 on treatment with abx vs 26 SOC saw 9%
mortality in treated group, 21% in control, p=0.4, few side effects.

Refs.

354,355,
356,357,
358,359,
360,361,
362,313,
363,364

365

Abx – antibiotics; AE – adverse event; EUA – Emergency Use Authorization; MAb – monoclonal antibodies; NNT – number needed to
treat; NTD – N-terminal domain (S1 being portion of spike subunit); OSCI – Ordinal Scale for Clinical Improvement (WHO); RA –
rheumatoid arthritis; RBD – receptor binding domain (portion of the SARS-CoV-2 spike protein that binds to ACE2); rh – recombinant,
human; SOC – standard of care; Good summary: https://bit.ly/3lCnnOP

ANTICOAGULANTS
Drug
Bivalirudin (nonheparin DOACs)
Fondaparinux or
argatroban; perhaps
with aspirin or
clopidrogel

Target
Coagulopathy
management

Budesonide
(corticosteroid,
inhaler)

Early disease

Data
See heparin. Other such drugs include fondaparinux and
argatroban. Interesting aside that bivalirudin is a congener of
hirudin, the thrombin inhibitor found in the saliva of…leeches!
Short synthetic peptide, overall safer than heparin; d-dimer >
2500 μg/l patients at high risk; may consider post-discharge
prophylaxis using rivaroxaban, betrixaban or enoxaparin 40 mg
subq
Phase 2 open label parallel RCT among 73 usual care and 73
taking 2 400μg inhalations bid found 11 (15%) of care group vs
2 (3%) in budesonide group required urgent care (primary
endpoint, ITT); NNT=8; and 1 day faster recovery (7 vs 8 days)
among hospitalized
26
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Ciclesonide (inhaled
corticosteroid)
Corticosteroids: some
cautions371
Other studies have
not shown benefit372

Dexamethasone (6
mg once per day)
BEST for those on a
vent (note, 83% on
vent were under 70
years old)

(Higher doses
ineffective)

Heparin (low
molecular weight),
enoxaparin, blood
thinners (DOACs)
(NOT warfarin)

Inflammation,
asthma
Inflammation

Some evidence it may help prevent or treat COVID infection;
better than tocilizumab
Two studies (each terminated early) found benefit in severely
ill; a Bayesian odds ratio suggested superiority vs nothing, in 3
arms of fixed dose, tx for shock and no therapy, 30%, 26%, and
33% mortality rates and 11.5, 9.5, and 6 median organ
support–free days among survivors; n=149 DBRCT in France of
low-dose (n=76) or placebo (73), 42.1% saw treatment failure
by day 21 vs. 50.7% in placebo group, not stat sig; would IV
vitamin C in addition or alone do better? With NAC?
Cytokine storm,
RECOVERY study, randomized 2:1, unblinded platform trial, in
inflammation
UK reports mortality reduced by 1/3 in vented patients; NNT of
8 to prevent 1 death (those on vents); 6mg/day in RECOVERY
trial of 2104 on dex vs 4321 Overall mortality 22.9% on dex,
25.7% on placebo; those on O2, 23.3% vs. 26.2%; the REAL
benefit for those on vents, 29.3% vs. 41.4% mortality. Those
NOT on O2, 17.8% vs. 14.0% mortality (so may pose RISK);
study of high dose (12 mg/day) found no benefit vs 6 mg on 60day survival, nor did use of CPAP, std O2, HFNO2 impact 28-day
mechanical ventilation risk; high dose of 20 mg/d for 5 d, 10
mg/d days 6-10 was no better than std dose among those with
severe acute hypoxemic respiratory failure.
Coagulopathies
Perhaps a source of multi-organ dysfunction and failure from
micro-clot production (in conjunction with inflammation);
warfarin is not recommended. Low molecular weight heparin,
Heparin may
possibly non-anticoagulant forms, along with DOACs may
induce
thrombocytopenia reduce secondary disease progression; useful in severe disease,
reduced mortality in retrospective study, especially for those
on ventilators; however, prophylactic use increased mortality in
retrospective study (western CT) of 501 pts; retrospective
study (n=4,389) saw less mortality compared to none (n=1530,
34.9%), therapeutic (n=900, 20.5%) and prophylactic
anticoagulant therapy (various kinds) (n=1959, 44.6%); less
intubation, however retrospective and authors have many
conflicts of interest; used early, may reduce hospital duration,
need for oxygen supplementation; used in critically ill, heparin
failed to improve outcomes; no benefit in severe disease (large,
open label RCTs). DOACs may be better overall, e.g.,
argatroban, bivalirudin or fondaparinux, esp. in context of
VITT382; case-series of 98 patients using inhaled form
(unfractionated, 5000 IU q8h, 10 000 IU q4h, or 25 000 IU q6h)
for 6 ± 3 (mean± standard deviation) days), 2 of whom had
severe gastric bleeding and minor bleeding in 16 others, some
improvement in oxygenation, however, no effect on activated
partial thromboplastin time but otherwise safe

369,370

373,374,375

376,377,378,
379,380,381

383,384,385,
386,387,388,
389,390,391,
392

DOAC–direct oral anticoagulants; ITT–intent-to-treat; NAC–N-acetylcysteine; NNT–number needed to treat; RDV–remdesivir; ROS–
reactive oxygen species; VITT – vaccine-induced immune thrombotic thrombocytopenia
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COMBINATION STUDIES

Note: SOLIDARITY and RECOVERY both reported no mortality or other significant clinical benefit
from the use of remdesivir, lopinavir, some forms of alpha interferon, hydroxychloroquine or azithromycin.78
Early discussions of combination therapy.393 Botanical and micronutrient interventions in separate document.
Drug
Model
Data
Refs.
Chinese medicine/herbs, Human
Various, pt-dependent; NCT04295551 w/Xiyanping injection, 394,395,
396,397,
in conjunction with
extract of Andrographis paniculata andrographolides; large
398
various drugs
review finds evidence for adjunctive use of Chinese
medicine; one formula underscored a range of targets, viral
and host response; systematic review found multiple
interventions, many which improved inflammatory
responses when used with Vitamin C
399
CIGB-258+itolizumab
Observational
Cuba; claim that 80% who become critical survive with this
(Peptide and CD6
studies
combination; itolizumab used to treat psoriasis by limiting T
antagonist)
cell activation; no published data?
377
Dexamethasone, IVIG,
Phase 2, RCT,
Study in Iran of 105 critically ill; not for intubated; partially
IFNβ
three arms
blinded (PI unmasked); arms are SoC, dexamethasone,
(1:1:1)
adding IVIG and IFNβ within 24h or (arm 2) 48-72 hours if
SpO2 not improved; primary outcome is SpO2>90%;
recruitment ended 6/19/20 (no results yet)
Famotidine, HCQ or
Phase III
Study of IV famotidine and SoC, NCT04370262; no results yet 400
RDV; trial amended
Favipiravir+Tocilizumab
Human
NCT04310228; tocilizumab, with or w/o favipiravir, improved 401
lung inflammation, n=26
117
HIV treatment
Cohort study
Study evaluating outcomes of HIV+ COVID-19 patients saw
(confounding of
suggestion that those on tenofovir (not TAF) had a lower
findings due to
mortality and disease progression; UK HIV+ in large study
comorbidity)
had worse outcomes; undetectable viral load and CD4>350
help but not everyone achieves this
Lop/rit + favilavir +
Case study (n=2) Each asx disease, but ground glass opacity in lungs; improved 402
IFN-α2b (nebulized) +
lungs and neg PCR after 10 days tx; AE high TG, chol, glucose,
Lianhuaqingwen
ALT, likely from lop/rit
403
Lop/rit+IFNα+arbidol
Treatment
Handbook that covers a full range of intake, drug and
(nebulized IFN)
experience
botanical management, dependent on disease stage
404,405,78
Lop/rit+IFNβ
Human/mouse
Trial underway; Gilead mouse study showed IFNβ+RDV
better; no benefit in SOLIDARITY study
282
Lopinavir/ritonavir,
Observational,
Improved clinical outcomes, more rapidly achieved PCR
IFNβ-1b, ribavirin
randomized
negative in combo arm (primary endpoint); no serious AEs;
no mortality in either arm
406
Various drugs: Lop/rit,
Human
Thai study; NCT04303299; will HCQ arm be dropped?
HCQ, oseltamivir,
Primary aim is loss of virus (a lousy primary aim)
darunavir, favipiravir
29
Nitazoxanide/oseltamivir I.v., synergy with Hu: NTZ alone not good in flu
or zanamivir
antivirals
17
Ribavirin/IFN
Trial
Underway ChiCTR2000029387
407
Ribavirin/IFNα
Macaque
No dyspnea, low inflame markers in treated
408
Ribavirin/IFNα
Retrospective;
No benefit on mortality or viral clearance with rIFN-α2a,
critically ill
rIFN-α2b, or rIFN-β1a
AE-adverse events; Asx-asymptomatic; lop/rit-lopinavir/ritonavir; DB – Double-blind; RCT – randomized, controlled trial; SpO2 –
blood oxygen saturation
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VACCINES
First to state the obvious: vaccines work.409 For one example, the numbers of those newly
infected was far greater among the unvaccinated in Germany, with 61-76% seen among unvaccinated
and 24-39% among vaccinated individuals, with the former being more likely to spread disease, at
least through the short study period from October 11-November 7, 2021.410
However, their ability to prevent disease or Long COVID appears to be associate with the
length of time since the last vaccination. In addition, few resources are invested in determining
outcomes of vaccinated individuals, particularly in the context of multiple shots (up to 4 and soon to
be 5 for those with access), differing vaccine types and mixing-and-matching. A proposal has been
published to link hospital (but not pharmacy) electronic health records with (trusted—if any can be)
databases in order to develop such databases. Israel has managed to accomplish this.411
Indeed, as more people are vaccinated, assessing new vaccines requires more attention to
clinical trial design methodology (which may be corrupted by commercial interests). GeurtsvanKessel,
et al. have proposed a set of endpoints which make sense: (1) immunogenicity in populations with
pre-existing immunity, either induced by previous vaccination, natural infection, or a combination
of both; (2) cross-reactivity of induced (neutralising) antibodies with novel, antigenically distinct
SARS-CoV-2 variants; and (3) the breadth of the virus-specific T-cell response after (booster)
vaccination.412
Also, immunity wanes. Breakthrough infection likelihood increases with time but largely the
risk of hospitalization or death is much less, but not zero.413,414 Those who had a bout of COVID also
benefit from vaccination,415 though that benefit wanes after about 6 months (reviewing BNT162b2
efficacy in a cohort of nearly 9,500 patients).416 Indeed, data suggest that the vaccines confer about 612 months protection (probably less), with declining antibody responses at reinfection.417 One of the
bigger questions is how many will suffer Long COVID after breakthrough infections.
Even with the currently circulating omicron variant, they seem to hold the fort against severe
disease. A third, fourth or fifth dose helps, in part through an increase in RBD-directed B-cell
responses that also evolve to provide protection.418 Others have found that the mix of vaccination and
immunity arising from infection appear to be resulting in less hospitalization and death when excess
mortality is disaggregated from all-cause mortality, offering protection for high-risk individuals.419
But problems loom. Such analysis is limited by the potential for new variants and speaks not at
all to the ongoing risks of Long COVID arising from repeated infections. New and updated vaccines
will be needed and while the new mRNA hybrid vaccines are out, whether they guard against new
variants is unknown. Hoping protective immunity of any sort persists is not science and prudence
dictates anticipating the potential for the virus to bypass hopes and prayers faster than a school
shooter. The BA.1 and BA.2 variants are showing how the virus is beginning a process that may yet see
a variant arise that renders the current crop of vaccines (mostly) useless, including the vaunted
mRNA vaccines. Already, breakthrough infections are common. Work done by one group shows that
the number of mutations in BA.1 and BA.2, though different, are resistant to most monoclonal
antibodies including sotrovimab.317
Now BA.5 adds additional burdens and risks. Indeed, there is increasing evidence that BA.4
and BA.5 are adept at evading vaccine-induced immunity, even more than against earlier omicron
variants, underscoring at least one mechanism for repeat infections.420 There are also serious issues
with dangerous recombinants of delta and omicron that are presenting new challenges. The ability of
monoclonal antibodies to treat disease is similarly impaired. BA.5 has reacquired use of the TMPRSS2
but also responds to the TMPRSS2 inhibitor, nafamostat. The downside is that may permit more
infections to invade into the lower respiratory tract.421
A “second booster” or fourth shot (or 3rd with J&J) supports prevention of hospitalization and
death among those over 60, with autoimmune diseases and so forth. This was, however, a case29
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control study with unmatched controls; weak methodology. While over 94,000 cases were reviewed,
they found that the shot increased ability to prevent infections as well as serious disease, however the
benefit waned rapidly, with 29% efficacy after 10 weeks.422 Another retrospective cohort study of
some 563,465 patients aged 60-100 saw a decline in mortality risk after a second booster (58% or
328,597 individuals) compared to those who did not receive one to the tune of an adjusted hazard
ratio of 0.22, 95% CI 0.17-0.28. That reflects 92 deaths among second booster recipients vs. 232 who
did not receive one.423 A study of 11 hospitals in Israel, encompassing 29,611 healthcare workers and
outcomes for those who received a fourth dose vs only three doses of BNT162b showed breakthrough
infections of 6.9% among four-dose recipients and 19.8% among three-dose recipients.424
A Scottish study showed both that the BA.1 and BA.2 omicron subvariants were less likely to
land you in the hospital but then they were 10 times likelier to cause reinfection than delta. A booster
shot here too was shown to provide considerable protection, however, that may only last 12-15
weeks.425 Others similarly have found efficacy waning at about 5 months, especially among those over
55 years of age. Heterologous vaccination produced somewhat more side effects (about 18% reporting
vs 13%) with similar efficacy.426 Others found that, at least against the beta variant, heterologous
vaccination produced longer and more robust neutralizing antibody titers.427 However, among
immune suppressed individuals, a third dose of an mRNA vaccine resulted in better responses than
following two mRNA doses with a vector vaccine (here, ChAdOx).428
Distressingly, while the Danes found a similar reduced risk of hospitalization from omicron,
the difference between no or one vaccine, two or three doses and risk of hospitalization were
alarmingly similar. The relative risk of hospitalization was 0·57 (0·44–0·75) among cases with no or
only one dose of vaccine, 0·71 (0·60–0·86) among those who received two doses, and 0·50 (0·32–
0·76) among those who received three doses.429 That doesn’t mean the vaccines didn’t work but
rather, any appreciable amount of time since the last dose rapidly loses efficacy. Indeed, feeling
protected may have resulted in more people gathering and facing increased risk of exposures
(especially when mitigation strategies, masking, testing, etc. were being widely abandoned). Worse,
BA.5 appears to be yet more infectious and more virulent.
Indeed, as with any vaccine, some do not respond as well in terms of the level of antibodies
produced in response (or the duration of that response). One small study among 627 individuals that
looked at responses in younger (18-59) and over 60 found 7.5% and 11.7%, respectively, did not have a
robust response to two vaccines. A commonly used (and to some degree, commercially available)
cutoff was less than 50 BAU/ml (binding antibody units). They did not see substantial differences
based on cis-gender.430
As a result of regulatory capture, COVAX, Gavi and Bill Gates operated in dismal collusion that
has resulted in the utter failure of these institutions to fulfill their mandate to provide vaccines,
evidence by the still dismal under 20% coverage of people living in low- and middle-income countries
(LMICs).431 By late Fall of 2022, these numbers have not budged much, with less than 40% vaccinated
in middle-income nations and only 13% in low-income, despite clear evidence that, gosh, it’s cost
effective432 (even discounting the vile notion of having to make such an argument in the face of
medical and human ethics just being clear that vaccine access like health care is a human right).
The notion of public-private partnership (PPP) launched to a super level underscores its
capacity for super failure. A recent Politico article meticulously laid out how the four main players in
the privatized “non-profit” sphere, including the Gates Foundation, IAVI, Coalition for Epidemic
Preparedness Innovations (CEPI) and Wellcome Trust, made lofty claims and noble-sounding word
salads that resulted in nothing (but a lot of high salaries paid, no doubt). While the WHO has
endeavored to navigate these disparate and inadequate funding streams, the end result has been a
disaster for people living in LMICs, with extremely limited distribution of testing, therapeutics or
vaccines. Indeed, the one measure they may have facilitated access, a TRIPS waiver or simply just
ending patent privileges for pandemic profiteers like Pfizer or Moderna were firmly rejected.433
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Indeed, while pointing to the millions spent in lobbying for more funding, the one failure of the article
was noting that, for example, in one quarter of 2022, Pfizer raked in $13 billion. One quarter.
The structure of the program is bizarrely complex, pits the interests of the developing world
against that of the “donors” and worst, provides yet more power in the hands of pandemic profiteers
known as pharmaceutical companies.434 For example, Moderna is expected to rape $12 billion from
health budgets in 2021 alone.435 Even the laudable notion of “sharing” is rendered cynically void with
COVAX since it comes with the stench of arrogant and racist colonialism and neoliberal profiteering.
The horrific impact of colonialism is not understood by many, despite the global asymmetries once
again highlighted in this pandemic and reflected in things like global curricula on health and the
cultural competency of participants and students.436
What is not shared is decision-making power with the knowledge and technology to produce
vaccines everywhere437 It’s insane. And the people most likely to be affected, infected and worse,
killed, are people of color and those living in large households, often multi-generational with
inadequate access to good ventilation and/or ways to isolate an infected family member.438
Better news is the release of a more traditionally produced vaccine, Corbevax, released as a
public good by Peter Hotez and others from Baylor University with NO patent restrictions. In
addition, numerous nations are producing their own mRNA vaccines, some which do not have the
cold-chain issues of Pfizer or Moderna. They have had to go through some hoops to avoid patent
issues in the production but these may ultimately produce better vaccines.439 All discussed in greater
detail in the Commentary & Analysis below.
Vaccine
DNA, ZyCoV-D

Model/Phase
EUA in India

DNA, Inovio
INO-4800 or
INO-4802

Phase 3

DNA, AnGes
AG0302-COVID19
Inactivated SARSCoV-2, BBIBP-CoV
Inst Med Biology,
Chinese Acad
Med Sci; Beijing
Institute and
Sinopharm
BBIBP-CorV

Phase 3

Inactivated virus
VLA-2001
Valneva

Phase 3;
European trials,
UK “variant
proof?”

EUA in China

Data
India; Zydus Cadila; DNA vaccine; initial study results revealed an
approximately 67% efficacy in a study of 27,703 patients with few
side effects noted. There are issues with the specialized injector
needed that may face supply-chain issues, however it has no
needle and is intradermal with overall cost <$10.
Three trials in multiple countries, including ISRCTN15779782,
NCT04642638 in Brazil, Colombia, Mexico, Philippines, United
States of America; and PACTR202110626944896 in Rwanda,
Tunisia; efficacy seen in macaque studies
Not yet approved; phase 3 underway in Japan; however, phase 1,
while no serious AEs saw little antibody response
Efficacy claimed at 79.34% (so oddly precise); inactivated virus in
Vero cells; being rolled out in Pakistan and UAE; Peru halted trial
due to severe adverse event; missing data; approved in 14
countries; DBPC randomized study in n=192 in different doses
followed by phase 2 in 448 pts (mean age, 41.7yrs) saw no serious
AEs (some fever, resolved) and evidence of neutralizing antibodies,
with two 4 micrograms on days 0 and 21 (or 28) achieved highest
NAb level; in Argentina, test negative case control comparison of
ChAdOx1, rAd26-rAd5 (Sputnik) and BBIBP among 1,282,928
recipients found reduced risk of death of 93.1%, 93.7% and 85%,
respectively.
France. EUA in WHO, UK, UAE. Inactivated with betapropiolactone; 2 shots and standard cold chain; already doses
ordered (so they’ll demand profit whether it works or not); study
results due in fall, 2021. Study by Lazarus et al showed efficacy
better than ChAdOx1-S and non-inferior seroconversion rates, but
no mRNA arm; not as effective as mRNA or vector-based vaccines
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Inactivated virus
Bharat Biotech
BBV 154
iNNCOVAC
Inactivated virus
Bharat Biotech
BBV 152
Covaxin

Intranasal;
phase 2

Inactivated
viruses
Coronavac (by
Sinovac
company)
Instituto Butantan

EUA in China;
studies
Indonesia,
Turkey, Brazil;
2 weeks
between doses

Intranasal Yale
Prime and Spike
Live attenuated
CoviLiv

Small animal
studies
Phase 1
NCT05233826

Mosaic-8
RBD
nanoparticles

Animal models

mRNA
ARCT-154
(VBC-COV19-154)

Phase 3

EUA in India,
1/3/21; phase 3

India. Recombinant adenoviral vector; Phase 1 and efficacy trials
completed, well-tolerated, induces immunity in study of patients
18-60 years old; approved in India but no data released as of Dec
2022
Ocugen; WHO issued EUA 11/3/21452; Whole-virion inactivated
with TLR 7/8 agonists bound to alum; Bharat Biotech; efficacy study
still recruiting patients; approved in India only; phase 3 ongoing,
interim results, 12,221 received 2 doses (4 weeks apart) and 12,198
placebo, 24/8471 (0.3%) vs 106/8502 (placebo) among those with 2
weeks post-second dose data for efficacy 77.8% (CI 65.2-86.4) and
so far no serious adverse events or safety concerns. A test-negative
case control study in Delhi yielded a rather dismal 50% efficacy
against symptomatic infection among those >14 days after the 2nd
dose; EUA sought in US for kids 2-18 (press release); phase 3 DBPC
RCT in India found 13 delta VoC infections 12,221 vs 37/12,198 in
the placebo group, a 65.2% efficacy and was safe/well-tolerated.
Unfortunately WHO withdrew support after nationalist Modi’s
Bharat Biotech was found to have horrific deficiencies in following
Good Manufacturing Practices, endangering millions of lives.
(China) (Sinovac CEO convicted of bribery); No cold storage issues;
some safety and immunogenicity among people >age 60 in two
doses; only 50% effective in Brazil Butantan trial; 6 of 3470
hospitalized in placebo while 0 in 6,559 with 2 doses of vaccine in
Turkish study (DBRCT, ITT analysis), mostly young; appears safe in
children aged 3-17 and induces humoral immunity; a third dose
improved 6-month waning immunity among those having received
two doses and was safe; immunity wanes faster than mRNA
vaccines with delta and omicron variants; provides immune
protection for people with HIV if blunted compared to negative
controls and lower CD4 count further impairs NAb responses in a
study of 776 individuals in Brazil; 3 doses or f/u with mRNA has
more efficacy, with much more death with 2 doses (10.28/100,000
deaths) vs 0.12 with BNT162b2 booster or 0.51/100K 3 doses
among nearly 14 million cases reviewed; Malaysian study
suggested greater efficacy for Pfizer in terms of immune responses
regardless of vitamin D status, but nearly half had <20ng/ml
Prime is a shot, spike a snort; bolsters immune responses and
reduce infectiousness in hamsters; enhances mucosal immunity
Codagenix, intranasal; recruiting phase 1 among 30 volunteers;
intended as a booster after main vaccine; targets spike and other
proteins and appears to induce responses to omicron BA.2
60 randomly arranged spike molecules from 8 sarbecoviruses using
conserved, relatively occluded epitopes (not the usual variable,
immunodominant exposed ones) protected mice against broad
challenges; may work against any variant
Vietnam; Arcturus Therapeutics; 95% efficacy preventing severe
disease and associated death (press release); 55% preventing
symptoms; few adverse events; trial ongoing
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mRNA
BanCOVID
(Bangavax)
mRNA
Moderna
mRNA-1273
Spikevax
(Delivered in lipid
nanoparticles)

mRNA
Moderna
mRNA-1273.214
(bivalent)
mRNA LNP-nCoVsaRNA
(S protein)
mRNA –
PTX-COVID19-B
mRNA –
GEMCOVAC
mRNA –
ARCoV
mRNA BNT162b2
Lipid-nanoparticle
RNA “Pfizer,
BioNTech”
Comirnaty
(tozinameran)

Mice/i.v.
(Bangladesh)

Preclinical studies show higher antibody ratios in mice against spike
including D614G variant; still no clinical trials planned as of May,
2021; modified RNA requires monkey studies prior to human
clinical studies, Bangladesh lacks facilities for the animal studies;
mouse studies showed protection; should work against delta?
FDA approved
EUA issued; LNP-encapsulated mRNA; Moderna phase I suggested
2 doses, 100 mcg may be safe but >50% had side effects, immunogenic; preliminary
each, with 2
evidence for 94% protection over short period; less cold chain
boosters (halfissues; Moderna currently claims “ownership” of a vaccine largely
dose?)
paid for by the American people; 5 month data showed 93.2%
efficacy in preventing, 55/15,209 infected in the active arm and
744/15,206 in the placebo (CI 92.8-99.6) from blinded portion of
phase 3; COVE trial suggested longer time since vaccination
increased risk of infection and serious disease, 13/2102 vs 6/1796
with serious disease; efficacy against omicron is limited and
increases risk of breakthrough and potentially severe disease;
industry study assessing BA.1, delta and variations on the
prototype theme found a boost increased titers against variants,
however, BA.5 response was one-third BA.1 geometric mean titers.
EUA
Bivalent vaccine with antigens for BA.4/BA.5; elicited slightly more
systemic reactions; greater NAb titers against omicron than
original, esp if one had a previous infection; only out to 29 days;
2.5% in bivalent and 2.4% in original were infected; Moderna study;
preliminary data showed no better NAb response than orig vax
toward BA.4 or BA.5.
Phase 1/2
Imperial College London; encodes spike protein; as of Jan 2021,
ISRCTN17072692 over 400 enrolled; early results suggest safety, immunogenicity;
clinical study however suggested limited immune responses
Mice; Phase 2 in Made in Canada by Providence Therapeutics; first patient dosed;
Canada
Phase 2 planned for May 2021; mouse and hamster studies suggest
robust and broad effects on various variants and no adverse events
EUA in India
Mostly industry info from Gennova in India; see
https://gemcovac.com/; stable at 2-8˚C
Phase 1
In China by Walvax; encodes RBD; dose ranging study found doses
from 5 to 25 μg safe and tolerable, fever being reported most
often. Higher doses and second dose led to high levels of antibody
and T cell responses
US FDA
FDA issues EUA based on achieved endpoint of 170 COVID cases,
approved
162 in placebo arm, 8 in vaccinated arm among initially 43,458
2 doses, 30 mcg recipients; interim analysis BNT162B2 requires 28 days after FIRST
each, 21 days
dose to see efficacy; serious cold chain distribution challenges;
apart; booster
evidence of allergic responses underscores need for patient followneeded after 4
up; 4.6% had grade 4 SAE (fatigue); data only out to not quite 4
months
months; 23 deaths of elderly frail in Norway being investigated;
myocarditis in Israel 2.13/100,000 in mostly younger men (16-29),
mild-to-moderate; others found 1.76/100,000 (CI 1.33-2.19); higher
8.09/100,000 cases found among male adolescents after 2nd dose
in Israel;487 cohort study suggests 80% efficacy after 1 dose and
90% after 2nd dose;131 antibody responses wane significantly at 6
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mRNA with lipid
nanoparticles –
COReNAPCIN

Animal studies

Non-replicating
viral vector
(simian
adenovirus)
ChAdOx1
(Oxford)
AZD1222 (AstraZeneca
designation)

EUA
2 doses

Intranasal
formulation
failed499

Non-replicating
viral vector;
CanSino,
Ad5-NCov

Blood clots?
Rare but
dangerous
(COVID infection
is far more
dangerous, but
can we mitigate
cardiovascular
events?)

Used by military;
mist version
approved
booster

months; efficacy wanes at from peak of 77.5% to 20% in months 57 after second dose for infection, but remains high at 6 months for
hospitalization/death risk; 12 days after booster shot in Israeli
study confirmed infection rate lower by factor of 11.3 (CI 10.4-12.3)
and severe illness by 19.5 (CI 12.9-29.5); small HCW study, PITCH of
previously infected vs naïve with 1 or 2 doses elicited better T cell
responses in previously infected after 1 dose; phase 2/3 of mostly
white kids 5-11 used 10 μg in 1,517 vs 751 placebo (received 1 dose
with 11 and 6 excluded from analysis, no dose), 3 infections in
active and 16 in placebo for 90.7% efficacy (CI 67.7-98.3) a wide CI
and they used weird methods for determining infection
(immunobridging), no sample size calculation method. Generally,
kids under 5 had more injection site reactions with 10-μg vs 3-μg
dosage, with 10 of the 7806 children requiring hospitalization at
the higher dose with AEs overall similar to other vaccines for
children under 5.
A spike-protein based mRNA vaccine from Iran that provided
protection and stimulated neutralizing antibody titers and cellmediated immune responses among Wuhan, delta and omicron
variants in mouse and monkey challenges; possibly equivalent to
Pfizer or Moderna; authors are patent holders
MERS, influenza, TB, Chikungunya, Zika, MenB, plague; Phase 3
underway; failed to protect macaques from infection but
prevented pneumonia; limited evidence of blunted clinical
response in vaccinated animals; phase I safe, immunogenic with
14-day T cell activity, NAbs; one case of transverse myelitis (unclear
if vaccine associated or coincidental); interim data showed 90%
efficacy with half-dose followed by full dose while the arm with
full-dose/full-dose had only 62%, preventing COVID; seems to work
better in older individuals, requires no refrigeration, less costly;
half-dose was an error—serendipitous! Real? Ineffective against
B.1.351 variant (beta); while risk of blood clots is very low, it affects
younger people and has higher mortality and patients may benefit
from IVIG and non-heparin anticoagulants; final data in phase 3
data showed overall efficacy of 74% (65.3-80.5, p<0.001) and
somewhat better for over 65 year-old, 83.5% (54.2-94.1, no p
value!) and very good at preventing serious disease or death; no
relapse among 40 who had VITT with a second dose, but mostly got
mRNA vax for 2nd; 2 doses provided moderate protection against
Delta infection (63%) and severe disease (81.5%) in a relatively
small test neg case control study of 2,379 people in Faridabad,
India; study limitations outlined in letter; risks found for cerebral
venous thrombosis and thrombocytopenia, seen also to a lesser
extent with mRNA, but mRNA-1273 had higher risk of coronary
artery disease (RR 1.13 vs a reduced risk of CAD for the other two)
Tested on military; adenovirus type 5 vector expresses S protein;
approved in China, Mexico, Pakistan; phase 3 trials underway in
Russia and another in Argentina, Chile, Mexico, Pakistan and
Russia; intranasal mist version approved as booster in China
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Non-replicating
viral vector;
Serum Institute of
India, Covishield
(Vaxzevria)
Non-replicating
viral vectors (2),
Gamaleya Russia
GAM-COVID-Vac
Sputnik V

EUA

Non-replicating
viral;
Ad26.COV2-S; J&J
(Janssen)

EUA
(US, UK, EU)

Non-replicating
viral vector;
VXA-CoV2-1;
Vaxart

Phase I complete
(n=66)
(NOTE: Concern
re N-induced
ADE?)

Non-replicating
viral;
AAV-ie-S1
(spike protein
antigens)
Protein subunit
Abdala (Cuba)

Animal studies

Protein subunit
Spike SCB-2019
(recombinant)

Phase 2/3
SPECTRA trial

No longer in
use?
EUA
Phase 3
complete
Ad26 vax day 1;
Ad5 vax day 21
(boost)

Approved

Approved in several countries, Afghanistan, Argentina, Bahrain,
Bangladesh, India, Maldives, Morocco, Nepal, Nigeria, South Africa,
Sri Lanka; anticipate EU EUA by August (for Green Pass). The
Covishield vaccine is approved in the EU as Vaxzeveria. Risk of
transverse myelitis after vaccination.
Made from 2 human adenoviral vectors (rAd26 and rAd5)
expressing spike protein; study n=896, Sadoff paper covering only
dose 1; approved for those over 60 in Russia, initial approval based
on only 2 months data; phase 3 to finish May, 2021; lyophilized
form a little more difficult to manufacture but no cold-chain issues;
phase 3 interim analysis of 21,977 adults showed 91.6% efficacy
(16/14,962 infected vs 62/4902 in placebo arm); Namibia stopped
use due to concerns for men at risk for HIV infection; may cause
VITT in rare cases, thus monitoring is important
Single dose Adv vaccine, no cold chain issues; more than 45,000
over 18 enrolled in phase 3. Interim results suggest 97% efficacy;
second dose need? Potential for VITT; efficacy 67%; Janssen study
found durability for 6 months after dosing, 81% against hosp.;
study of 689,275 in cohort of over 55 comparing to BNT162b found
rate of hospitalization five times higher among those receiving
Janssen; FDA recommending avoiding if possible due to VITT. Study
of 68 people suggest some humoral/cellular responses 4 months as
a booster after BNT162b2. Pretty dismal on its own against
omicron but follow up with mRNA vaccine improved outcomes
some; why bother?
Vaxart study (all authors are employees); oral tablet, low and highdose, that incorporates spike and nucleocapsid on an adenoviral 5
backbone using TLR3 as an adjuvant; designed to induce mucosal
immunity; intended to enhance mucosal immunity, appears safe,
20% reporting AEs, 60% on high dose; sIgA levels persist through 12
months, against delta and omicron.
A single-strand DNA w/o envelope from dependoparvovirus;
preliminary research in animal models suggests safety and lack of
tissue or other damage; highly efficient and protective regardless
of variant in monkey models with a single dose; study conducted by
patent-holders
Requires 3 doses, achieved 92.3% in Cuba with circulating alpha,
beta and gamma strains, among 48,290 participants, 142
symptomatic cases in placebo group, 11 in active group; no
published data?
COV, HIV, REV influenza; China; Clover Biopharm/GSK/Dynavax;
native like trimeric subunit Spike Protein vaccine using GSK’s AS03
adjuvant; separate study uses Dynavax CpG 1018/alum adjuvant;
no cold chain issues; mid-summer; overall 79% efficacy against
delta, better against gamma variant (92%) and 59% against mu,
overall 67% against any strain; study included delta strains and
some infected participants, efficacy against any strain was 67.2%
(95.7% CI 54.3–76.8) for any severity COVID-19, 83.7% (97.86% CI
55.9–95.4) for moderate-to-severe COVID-19, and 100% (97.86% CI
25.3–100.0) for severe COVID-19 using 2 doses plus CpG and alum;
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Protein subunit
Spike CoV2 preS
dTM
(recombinant)

Phase 2 done,
planning phase 3

Protein subunit
RBD dimeric
ZF2001

Phase 1/2
(completed)
Phase 3
underway
(China)

Protein subunit
EpiVacCorona
Protein subunit
S-268019
Protein subunit
RBD219-N1C1
Corbevax

Phase 1/2
Approved Russia
Phase 1/2

Protein subunit
Nanocovax

Phase 1/2

Protein subunit
Prime and Spike

Phase 1

Protein subunit
SpFN

Phase 1
completed

Phase 3

substudy of previously infected subset showed protection against
reinfection ranging from 77.2% against beta & delta to 100% for
alpha/lambda and 64.2% against symptomatic after 2 doses;
undertaken before omicron.
Two-dose with AS03 adjuvant; phase 2 showed good safety as well
as reactogenicity and immunogenicity; will use 10 μg first dose, 5
μg second dose in planned larger trial; no cold chain issues;
appears effective for people with HIV as well, though study was
mostly while beta variant was circulating. AS03 is an oil-in-water
emulsion containing 11·86 mg α tocopherol and 10·69 mg squalene
The best dose was 25 μg in three-dose schedule (one month apart;
phase 1, n=50); alum adjuvant. Studies were DBPC randomized
trials, intent-to-treat analysis; mostly injection site AEs;
immunogenicity established (phase 2, n=900) but not if prevents
infection or serious disease; phase 3 at 6 months, 3 shots, 6/12,625
vs 43/12,568 placebo with serious disease, 2 vs 12 deaths, overall
75.7% efficacy, around 87% against severe disease, death; some
data suggests that a longer period between first and second shots
may enhance neutralizing antibody titers (4-6 mos vs 1 months).
FBRI, approved in Russia; two small studies under way;
NCT04527575 using various peptides
Shionogi; unpublished data showed similar levels of Nabs to that
seen in recovered serum. Mild side effects. Probably not much.
Developed by Hotez et al (Baylor) and GAVE away the recipe;
Biological E Ltd (BioE) and Baylor U; RBD plus alum and CpG1018
adjuvants; phase 3 underway; study in India in 5-18 year olds; data
provided on fermentation process for scale-up production and
purification; subunit in alum with CpG enhanced bNAbs and cellmediated immunity in mice; residues 331-549 of spike (GenBank
QHD43416.1); deglycosylated spike segment with cysteinemutagenized form induced immune response and bound ACE2,
provided best fermentation yield compared to two other; studies in
a few rhesus macaques showed induction of immunity, but all were
euthanized only 7 days after viral challenge; no published human
data? EUA for all 12 and older in India; phase 3 single blind study of
2140 people showed better safety and efficacy compared to
COVISHIELD with 90% protection against severe disease/death with
delta; similarly safe in children in phase 3 by same group though
induction of NAbs and CMI
Vietnam; Phase 3 will commence after results showed good safety
profile and IgG immune response out to 90 days with alum
adjuvant in phase 2 of 560 people, reaching IgG peak at day 42
Mouse study; after initial priming with Pfizer mRNA, proposed
intranasal spike as a boost shows increase in antibody and mucosal
responses to sarbecoviruses; spike has 6 proline and 2 alanine
substitutions in the furin cleavage site; works as boost 2-weeks or
84 days after prime
Produced by Walter-Reed; Spike Receptor-Binding Domain Ferritin
Nanoparticle (RFN), a soccer-ball shaped nanoparticle bound to
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Protein subunit
Vidprevtyn

Rolling review

Protein subunit,
gp
Novavax
NVX-CoV2373

Phase 3 in UK
(Note: industrysponsored trial)

Protein subunit,
SOBERANA 1,
SOBERANA 02,
SOBERANA Plus
(RBD-dimer)

Phase 3, EUA in
Cuba, Iran

siRNA
VLP (virus-like
particle)
HBsAg with RBD

I.v., animal
Phase 1

VLP (virus-like
particle)
CoVLP
MEDICAGO

APPROVED IN
CANADA

Universal
vaccine?
RBD-scNP

Animal studies;
non-human
primates, mice

EUA issued
7/13/22

ferritin nanoparticle platform, each face carries a different SARS
spike protein; this model of delivery is being studied for influenza
Sanofi-Pasteur; European Medicines Agency is conducting a rolling
review of this vaccine with a lab-grown spike protein based on lab
studies and early clinical results
Full-length recombinant SARS-CoV-2 prefusion glycoprotein
nanoparticle, Matrix M as adjuvant; of 14,039 per protocol
recipients of 2-doses, 10 were infected in the vaccine group and 96
in the placebo (no hospitalizations or deaths in the former group);
5 serious cases in the placebo group; post-hoc, 86% effective
against alpha variant (B.117) and 96% in others; phase 3 in
US/Mexico (PREVENT-19) pre-delta showed 14 of 19,714 treated
and 63/9868 placebo infections with only mod-to-severe cases in
the placebo arm, with >90% efficacy. Safe among HIV+ but lower
humoral (antibody) responses with 2 doses in phase 2A/B study;
may provide more durable NAb responses, be acceptable to those
either not trusting mRNA or having had a serious reaction and is
available as a booster in Japan (not yet in USA); my preferred
booster at this point; three doses as effective against BA.4 as 3 of
mRNA vaccine in terms of neutralizing antibody titers in vaxed pts
Institute Finlay de Vacunas; SOBERANA 2 is FINLAY-FR-2 trial in
Cuba, comparing 2 doses against arm with 2 doses plus FINLAY-FR1 booster dose; spike RBD conjugate with tetanus toxoid.
MAMBISA is another subunit vaccine; with two 25 μg doses plus
SOBERANA plus or 2 doses pacebo in phase 3 of 44,031
participants, 15/13,833 cases in active group vs 155/14,303
placebo for 92.4% efficacy (CI 86.9-95.6%), with just two doses
yielding 71% efficacy
Alnylam; aerosolized
Hep B surface antigen virus like particle with a spike RBD insert
showed robust efficacy in cynomolgus macaques with high
antibodies and protection. Study in humans in Australia/NZ
(ACTRN12620000817943); easy to make and (should be) low cost.
Activity against COV, flu, rotavirus, norovirus, WNV, cancer?
Medicago, Inc; a tobacco plant-derived virus-like particle with
adjuvants from GSK (AS03) or Dynavax (CpG 1018); promising Ab
response after 2 doses (n=180) with AS03 adjuvant; appears to be
71% effective at preventing infection in study of 24,000; 75.3%
effective against Delta; phase 3 among 24,141 was 69.5% effective
against symptomatic disease, 78.8% against moderate-to-severe,
40/12,074 vax infected vs 125/12,067 placebo; no deaths
Receptor-binding domain (RBD)-based, sortase A-conjugated
nanoparticle (RBD-scNP) with adjuvant is alum; formulated with
TLR7/8 agonist 3M-052-aqueous formulation; elicited Nabs against
SARS and an array of SARS-CoV-2 variants, including BA.2.12.1 and
BA.4 and BA.5; authors have patent interests
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AE – Adverse event; EUA – Emergency Use Authorization; LNP – lipid nanoparticles; RBD – receptor binding domain; SAE – serious
adverse event; TLR – toll-like receptor; VSV – vesicular stomatitis virus; see https://COVID19.trackvaccines.org/vaccines/
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MICRONUTRIENTS
This section is now part of a separate document found on our website, www.fiar.us
There is a growing evidence base for a vital contribution by a range of micronutrients in the
management of SARS-CoV-2 infection covered in a more detailed and systematic way in the above
document. In addition, research suggests that people who can exercise while they are still healthy
should find encouragement to do so. Data show that such exercise reduces risk of acquisition of and
severe outcomes from infection. Ideally, this would consist of a weekly 150 minutes (2.5 hours!) of
moderate-intensity or 75 minutes of vigorous intensity workouts, with both aerobic and resistance
training.564 This is important too given that significant numbers of those with Long COVID develop a
post-exertional malaise, where exercise is nearly impossible without causing a relapse or increased
severe fatigue.
In that research, a growing consensus supports the observations of low and sometimes
critically low plasma and serum levels of vitamin D, zinc, vitamin C, several B vitamins and minerals
like magnesium. The blood level of vitamin D is easy to assess and low levels have tightly correlated
with more severe disease outcomes.565 Indeed, a randomized, placebo-controlled, double-blind study
gave either 4000 IU of vitamin D or placebo to 321 participants for 30 days between 7/15 t0
12/30/2020. While blood levels improved in those receiving the supplement, they also saw far fewer
infections, with 6.4% infected in the treatment arm and 24.5% (p<0.001) in the placebo arm in the
per protocol analysis. Over 50 in each arm did not complete follow up, but even in the intent-to-treat
analysis, the rate of infection was 4.7% vs. 17.1% (RR 0.23, 0.09-0.55).7 Low levels of vitamin D as
well as a polymorphism in the vitamin D receptor (Fokl) were associated with higher risk of
susceptibility to infection in Egyptian children and adolescents.566 It should not be controversial to
assess the vitamin D level and supplement appropriately.
One open label “phase 3” trial using vitamin D as a prophylaxis against respiratory infections
as well as COVID-19 among 6200 individuals compared a group with no supplementation to a group,
86% of whom were deficient at testing and randomized to either 800 IU/day or a “high dose” of 3200
IUs for six months. There were no differences in respiratory infections overall, whereas of the 178 who
got COVID-19, 3.6% were in the low-dose, 3% in the “high” dose and 2.6% in the control group. It
doesn’t appear to be a definitive study in the sense that there were a lot of dropouts and nearly half of
individuals randomized to no supplement noted that they did indeed take extra vitamin D. The open
label nature of the study may have introduced ascertainment bias and the “no offer” arm had fewer
infections than anticipated (4% vs 20%), reflecting the influence of masking, social distancing and
other infection prevention methods. In addition, nearly 14% randomized to receive a supplement did
not as they did not have low levels (defined in the study as below 30 ng/ml).567,568
While they determined that supplementation improved D3 blood levels, in the low dose arm,
this was only to a mean of 32 ng/ml and just over 40 ng/ml at the end of study, however, contrasting
with the no treatment of 27 ng/ml in the intent-to-treat analysis. This wasn’t a randomized trial
except for low or “high” dose arms. Thus, the study is not definitive in terms of efficacy, nor does it
rule out the potential for the use of vitamin D after testing the blood level—and indeed, my argument
has long been that the effort with these agents is to improve bodily responses, reduce inflammation
and reset metabolic disruptions and energy production and utilization. However, as with many efforts
to restore metabolic functions and normalize aberrant inflammatory and immune responses, relying
on a single agent for such a complex system is not the same as trying to specifically target a virus to
knock it down. (And indeed, both approaches can work well together.)
A meta-analysis of 6 RCTs found supplementation with vitamin D showed lower risk of
infection, ICU admission and mortality. Across all outcomes, relative risk was 0.60 (95% CI, 0.400.92, p=0.02).569 It is a no brainer to test people for their level and supplement as needed with this
extremely inexpensive and very safe intervention.
38

POTENTIAL COVID-19 TREATMENTS: 12/10/22

Other research tentatively points to repairing COVID-19 induced dysbiosis through the use of
probiotics. Several trials are underway, however preliminary data underscores a potential value not
only for improving gut function but helping to improve all the knock-on effects that may occur arising
from dysbiosis.570
Evidence is also growing from studies around the world that supplementation may be very
helpful as prophylaxis, as early treatment and for management of hospitalized patients, with
emphasis on melatonin, probiotics and quercetin+zinc. Clinical studies of combination therapy make
biological sense. In addition, combinations like quercetin and zinc or melatonin, probiotics, vitamin C
and NAC may provide important synergies. There are so far no data yet but given the evolving picture
of the way Long COVID develops, sound health and science policy would include appropriately
designed clinical trials to assess both blood levels and the clinical impact of these kinds of
interventions.
Others have sought a role for vitamin B3, niacin, as it is vital to the nicotinamide adenine
dinucleotide (NAD) pathway, essential for a range of metabolic and signaling activities for cells.
Deficiency disease is known as pellagra and some have connected the range of symptoms seen in
Long COVID with the disruptions SARS-CoV-2 has been observed to cause a decline in NAD+ (which
also occurs naturally with aging to some degree), resulting in elevated levels of metabolites that
contribute to disease. A NAD+ deficiency can be determined via the ratio of the NAD+ level in blood
against the NAM metabolite’s level in urine. While supplementation with B3 might help, it’s probably
inadequate to address the mechanisms of the disruption, e.g., increased expression of AOX1.
Inhibition of the enzyme with compounds like the drug raloxifene (used to treat osteoporosis) may
help reset the NAD+ salvage pathway.571
More anecdotally, the use of proteolytic enzymes to manage microclots appears to be providing
some symptomatic relief among those with Long COVID. One is serrapeptidase (or serratiopeptidase)
that has demonstrated some antifibrinolytic effects.572 Nattokinase was shown to degrade the spike
protein in vitro573 while in a study of 12 healthy individuals, it enhanced fibrinolysis and anticoagulation with a single dose.574 Lumbrokinase is another that anecdotally has been of help in
reducing fatigue, pain and improving ability to function. Clinical trials would be helpful if NIAID
wasn’t so busy pandering to pharma’s pandemic profiteering.
BOTANICAL AGENTS
This section is now part of a separate document found here:
http://www.fiar.us/Proposed%20Protocols%20for%20COVID.pdf
There is a growing evidence base for a vital contribution of botanical medicines and traditional
healing approaches in the management of SARS-CoV-2 infection covered in a more detailed and
systematic way in the above document (that desperately needs to be updated!). The data are showing
potential benefit for a range of naturally-derived agents, including cordycepin, gallinamide A,
plitidepsin, telocinobufagin, and tylophorine,575 that begs the question of why the NIH steadfastly
refuses to undertake any clinical trials of such promising interventions.
That includes the many efforts to determine constituent molecules that bind to various
proteins of SARS-CoV-2, their ability to inhibit replication and manage inflammatory responses and
aberrant cytokine expression. Some are developing methods for identifying promising agents and
extracting them from botanical sources. One uses a multicomponent extraction method known as Ugi
to find a range of compounds, many that target the viral protease enzyme. Interestingly, they focused
their efforts on Curcuma phaeocaulis, Curcuma zedoaria, the pericarp of Zanthoxylum piperitum
and castor oil fatty acids.576 Others examined the use of combinations of Chinese herbs, a patientcentered approach to managing clinical sequelae of infection.577
The most clinical data focus on curcumin which appears very promising.578 Black cumin seed
(Nigella sativa) also has a growing body of evidence for inclusion. Compounds from cannabis
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including cannabigerolic acid and cannabidiolic acid have been found to have potent anti-SARS-CoV2 activity in cell culture assay,579 while others have found an effect of cannabidiol inhibiting SARSCoV-2 in cells and mice.580 (Pharma, of course, hates this idea as Cannabis is on the way to wiping out
billions in profiteering on people’s suffering given it’s frequently greater efficacy for a range of
conditions.581) Indeed, one cross-sectional study in the US found increased use in states where
cannabis was not legal or only for medicinal use, with little change where use was decriminalized.
Primarily, such use was to help people relax, manage pain or improve sleep.582 Given that alcohol use
increased during the pandemic, my guess is overall people are far better off using Cannabis than
alcohol as it has medical benefit for the very conditions found in Long COVID and that people turned
to it to manage. Pain and insomnia. Better than most of the pharmaceutical agents used to manage
these conditions!
Chinese herbal formulations like qingfei paidu have shown remarkable promise583 and a trial is
underway finally at the University of San Diego. Nigerian researchers examined ginger, Artemisia
annua and Moringa oleifera for activity against TMPRSS2, finding strong activity for three
compounds, niazirin, quercetin and moringyne. They also were safe in terms of ADMET (absorption,
distribution, metabolism, excretion, and toxicity) properties, with the exception of quercetin which
may be hard on the liver with potentially mutagenic properties.584 This is a caution on the use of
quercetin as a prophylactic, however, a short course with zinc is worth investigating (and is being
evaluated). More positively, an older study showed that, as quercetin inhibits p-glycoprotein and
cytochrome 3A4, it may permit use of oral doxorubicin,585 although, again, that underscores a need
for care in using quercetin, especially in the contexts of polypharmacy. There is a mechanistic
rationale for the use of quercetin, with a review suggesting activity against the 3CL and PL proteases
and spike protein, as well as its more general properties as an anti-inflammatory and anti-thrombin
agent. Note that the article is an industry one, touting the use of a phytosomal formulation (not
uncommonly used to enhance the bioavailability of compounds like quercetin, curcumin, etc.).586
Meanwhile, in vitro data showed epigallocatechin (ECGC) from green tea interfered with 3CLprotease activity of HCoV-OC43 and HCoV-229E while lowering the level of viral RNA in cells;
whether it would hold true for SARS-CoV-2 or in physiologically relevant doses was not described in
this 2020 paper.587 Many of these should be pursued in clinical trials.
A range of flavonoids may be helpful in correcting the disruption of ACE2 receptor function
induced by SARS-CoV-2 infection. This binding has systemic effects due to the nearly ubiquitous
expression of ACE2 on a range of cell types and in diverse tissues. Particularly important is the role of
kidney damage. One group assessed a range of bioflavonioids, found in a range of fruits and
vegetables. The most important one reviewed was quercetin (see above). Others they reviewed include
baicalin, scutellarin, hesperetin, nicotianamine, glycyrrhizin, epigallocatechin-3-gallate, theaflavin
gallate, naringenin, luteolin, fisetin and kaempferol. These appear to work by binding ACE2 thereby
blocking spike binding, improving downstream effects which includes reducing inflammatory
cytokines. Such agents may also be important for addressing cardiac, renal and other aspects of Long
COVID.588
There are so far no data yet but given the evolving picture of the way Long COVID develops,
sound health and science policy would include appropriately designed clinical trials to assess the
clinical impact of individual botanicals and, as has been used in traditions around the world, judicious
combinations.

Discontinued/Failed Therapeutics/Vaccines
Some are still listed in their original table as the debate persists.
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No Longer Rec’d
Atorvastatin

Target
Clinical outcome

Chloroquine (CQ)

Endocytic
vesicles

Hydroxychloroquine
(HCQ)

Endocytic
vesicle; importin
(IMPα/β1)
mediated viral
import393

One review paper
with authors all
taking money from
industry sources
(competitive to
HCQ?) rejects any
value in early
disease,593 as
suggested in a poorly
written comment.594

Assess G6PD,
QT interval
risks595
(esp. with drugs
like oseltamivir,
azithromycin,
favipiravir)

Clearly, there are
safer and better
options. Quercetin
and zinc combo?

Macrolide antibiotics
azithromycin
(no benefit as
monotherapy)

Secondary
infection; antiinflammatory?
Stick to zinc
(small benefit
when Az w/zn)

Niclosamide

Antihelminthic

HCQ, azithromycin

Skip the HCQ
and use the zinc,
possibly better
with quercetin?

Data
In Iranian study of 605 patients randomized to 20 mg po or
placebo, no benefit was observed on any parameter
(including thrombosis, use of ECMO or mortality)
Safe; HCQ “better”; Brazilian study stopped early due to
higher mortality in very high dose arm (12g/10 days). Not
useful for COVID-19
Failed in RECOVERY and SOLIDARITY78Better/safer than CQ, in
vitro dosing; n=62 Chinese open label saw reduced
symptoms, no progression, shortened remission but side
effects. No benefit in viral clearance or symptom duration in
open-label RCT at 28 days, n=150, mild-to-moderate disease;
30% w/AE vs 8.8% in standard-of-care group; greater
reduction in CRP in HQ and greater alleviation of sx at wk 2.
More deaths in VA retrospective HQ and HQ+AZ than SoC;
serious selection bias: treated patients sicker (higher liver
enzymes, CRP, etc.). No benefit, more toxicity in mild-tomoderate disease, n=150 RCT open label; no benefit in
observational study of severe disease, n=181 (18% got AZ);
no benefit as post-exposure prophylaxis; retrospective
review of 6 hospitals (n=2,541) showed HCQ alone (and
somewhat HCQ+AZ) reduced mortality, controlling for
various COV risk factors; WHO suspended CQ and HCQ arms,
however based on very flawed, retracted study;596 Other
larger subsequent RCTs suggest more risk than (any?
marginal?) benefit, esp. mild-to-moderate, no benefit in
symptoms in study of non-hospitalized pts but limited by
severe testing shortage (among initial 491 pts), more AE;
meta-analysis indicated 2.5 times HIGHER mortality rate in
HCQ arms than placebo; at best, 1.2 times higher
improvement in those with mild-to-moderate disease; a
DBPC RCT in Brazil of 1372 at 56 sites found no benefit vs
placebo of HCQ in preventing hospitalization or death (they
did not use zinc).
QT problems potential with combo for heart with QT interval;
large retrospective that endeavored to control for selection
bias (most studies are open-label), found NO benefit for CQ,
HCQ or HCQ+AZ and increased heart damage risks reviewing
almost 100,000 cases—however, this paper was retracted;
no benefit for mortality among 2944 pts as monotherapy vs
SoC in RECOVERY trial; many older adults, more males; a
single bolus dose given to outpatients had no effect
Study of 73 pts using 2g po for 7 days in DBPC RCT found no
benefit in terms of viral clearance. Researchers received
grants from pharma so skepticism advised.
Retrospective, multicenter cohort among 1,438 patients, NO
benefit seen vs. standard of care; increased risks of heart
problems; HCQ+Az mort 25.7%, HCQ 19.9%, Az alone 10%,
neither, 12%. However, treated patients were substantially
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No Longer Rec’d

Target

Convalescent plasma

COV19

(MAY work very early
on; however, study
cited was prior to
omicron and unclear
if variants diminish
value of donations)

Some patients
with severe
disease may
have autoantibodies to
IFN; plasma
should be
screened to
prevent
transmission of

Rivaroxaban

Microvascular
thrombi

Favipiravir+CQ
Favipiravir+IFNβ-1b,
HCQ
(failed)

Human
Human

Data
sicker, but adjusted showed no mortality benefit, higher
cardiac risk with combo
Observational studies; 48 ongoing studies (one is
hyperimmune immunoglobulin); 22 randomized.
Risks: allergic and anaphylactic responses, antibodydependent enhancement, cardiac risks; potential for HIV,
Hep B or C or other infections if improperly screened.
Disturbing report of individual dying with SARS-CoV-2
mutations that evaded antibodies; NCT04325672,
NCT04323800, NCT04292340; n=40 open label randomized in
Bahrain: NCT04356534; n=10 saw clinical improvement in 3
days and undetectable virus at 7; first 5 cases, 3 discharged
after ARDS, 2 stable; Cochrane review of 8 studies were
methodologically weak; some clinical improvement, few AEs
but awaiting results of randomized trials; probably better
given <3 day from dx; FDA’s Hahn exaggerates horribly: 11%
mortality with high dose abs, 14% for low dose; no non-tx
comparator. FDA should NOT lie: NO evidence of a 35%
reduction in mortality risk. EUA granted prematurely due to
politics? Thousands treated, no reliable data? Mayo treated
around 100,000 patients and data suggest higher antibody
doses given earlier in symptomatic disease work “better” and
overall, it appears to be safe. However, Dutch randomized
study stopped early when it was noted recipients had as high
NAb titers as donors—no difference seen in convalescence
time or mortality between plasma and SoC patients; among
446 pts, those receiving 200 mL of plasma with mild-tomoderate disease saw no benefit with 19% and 18%
progressing in each arm (open label study); however, single
blind RCT of 511 pts found no benefit in early disease; among
511 high risk patients randomized (single-blind), no benefit in
preventing severe disease w/one unit of plasma; an option of
extracting abs from convalescent plasma is very costly and
may not work, though some still hold hope for CP in
managing very early disease; indeed, DBPC RCT of 1225 rec’g
conv. plasma or control plasma, w/in 9 days of sx onset, saw
reduced hospitalization (17/592 vs 37/589) but absolute risk
reduction only 3.4%
ACTION study of 20 mg had no benefit in hospitalized
patients (n=615); however, for high-risk patients postdischarge, 35 days at 10mg/day saw fewer with a composite
primary outcome (including stroke) with 5/159 (3%) than
untreated 15/159 (9%), though potential for AEs in MICHELLE
open-label, randomized study and most screened were not
eligible and lots of conflict of interest among investigators
NCT04319900; watch Q-Tc interval
Trial of n=89, 44 receiving fav+IFN and 45 receiving HCQ.
There were no differences in inflammatory markers, length
of hospital stay or mortality.
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No Longer Rec’d
Lopinavir/ritonavir
Adds toxicities; failed
in RECOVERY and
SOLIDARITY78
Lop/rit, HCQ
backbone

Target
Protease (a/k/a
3CL or Mpro or
3CLpro

RNA – Bnt162b1
Pfizer, BioNTech
FAILED: Toxicity
RNA
CureVac
FAILED

DISCONTINUED

Randomized,
open-label
study, Africa

DISCONTINUED

CVnCoV

AT-527 (Atea)

Phase 2 stopped

Data
Failed as monotherapy; no benefit seen in RECOVERY trial,
that arm closed (interim analysis); of 1616 receiving lop/rit,
23% died vs 22% in usual care arm, no effect on hospital stay
or disease progression to vent. No benefit.
Study ID: PACTR202006537901307 with the Pan-African
Clinical Trials registry will assess antiviral and antimalarial
drugs, against a background “standard-of-care” using lop/rit
and hydroxychloroquine in up to 3000 pts in Burkina Faso,
Cameroon, Côte d’Ivoire, the Democratic Republic of Congo,
Equatorial Guinea, Ethiopia, Ghana, Guinea, Kenya, Mali,
Mozambique, Sudan, and Uganda
BioNTech/Fosun Pharma/Pfizer; 3 LNP-mRNAs
(NCT04368728) non-randomized, open label; Bnt162b1 was
discontinued after serious side effects
Press release of 12/14/20 says randomized, observer blind
study will enroll 35,000 using 12 mcg in sites in Europe and
Latin America; provided only 42% efficacy; if EU approves, on
the hook for hundreds of millions of dollars—company
pushing it; 12 µg low dose due to toxicity explains failure?
HERALD study reported positive if anemic results from phase
2/3 seeing 83 cases among 12,851 vs 145/12,211 placebo
arm, with a 70.7% efficacy against severe disease.636
In 100-pt trial, failed to see difference in primary endpoint of
viral load reduction vs placebo; polymerase inhibitor; higher
dose being explored

Refs.
632,633

634

635

637

638,27

Patient Management Strategies
As time passes, those facing hospitalization may be seeing improved outcomes as familiarity
with the disease improves. Determining who might be at higher risk of developing severe disease once
in the hospital may help direct treatment interventions more effectively. While some co-morbidities
and older age are important considerations, there are other factors that may be taken into account.
For example, different prognostic models have been developed that may provide clinicians with better
outcomes including the Michigan Critical Care Utilization and Risk Evaluation System (M-CURES)
perhaps in conjunction with the UK’s QCOVID model. In the former case, 6 physiologic variables
associated with oxygenation and surrogate severity measures (head-of-bed position and patient’s
position when measuring blood pressure) are employed to assess risk of deteriorating condition. The
QCOVID-1 model uses a proportional hazards model and widely available risk factors, such as age,
a measure of socioeconomic status, and the number and severity of comorbid conditions.639
Other methods are helping to improve outcomes. For example, early on, it was 0bserved that
placing patients on their belly when intubated could alleviate pressure on the lungs and improve
outcomes. This is known as proning. However, this may only be effective among intubated patients. A
study of 400 patients who were conscious prior to intubation suggested there was no benefit
compared to those who were not proned in terms of the risk of requiring intubation. The median
duration of proning was 4.8 hours per day. There was no effect on mortality. 70 of 205 patients
(34.1%) in the prone positioning group were intubated vs 79 of 195 patients (40.5%) in the control
group (hazard ratio, 0.81 [95%CI, 0.59 to 1.12], P = .20; absolute difference, −6.37% [95%CI,
−15.83%to 3.10%]).640 Proning has its benefit among those who have been intubated.
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The first step is staying OUT of the hospital. Getting vaccinate so far can help, although that
benefit is waning in the face of resistant variants. If you are not vaccinated, using a course of
treatment like Paxlovid may help, although the reports on rebounds are growing (i.e., a week or so
after finishing the course, symptoms recur). If you are vaccinated, there’s no evidence of benefit using
this nasty combination of overpriced protease inhibitors. Others may have access to monoclonal
antibodies that may help either to prevent the need for hospitalization or shorten hospital duration.
However, here too, the arsenal is diminishing as variants thwart their benefit with side-stepping
mutations.
Once in the hospital, there are a number of algorithms in place, depending on where you are
(see the References section). Sadly, many will hand out corticosteroids like candy and this is probably
not a good idea—with the exception of forced oxygen or being on a ventilator where dexamethasone
has clearly proven its worth. Maybe sanity will take hold and more hospitals will provide other
treatments as described below but not holding my breath. Ongoing management of any comorbidities
(diabetes, hypertension, etc.) or things like HIV should be addressed vigorously (and with care if
Paxlovid is used given the drug-drug interactions). Of the 46,412 patients admitted to the hospital
(out of a total of 843,787 positive results recorded in Alberta and Ontario), one in nine were either
readmitted or died within 30 days of discharge. This included 10.5% who initial stay was less than 30
days and 12.8% for those with a longer than 30-day admission. The majority of readmissions were due
to either diseases/disorders of the pulmonary (47.1%) or cardiovascular system (11.2%). Risks were
associated with male gender, discharge locale and lower socioeconomic status along with the “LACE”
score (length of stay, acuity, Charlson Comorbidity Index and number of emergency visits in previous
6 months) may indicate who is at risk. Note that the majority of these were unvaccinated patients.641
In addition, follow-up care and consultation should be implemented as a routine part of care. A
study in Canada found that once out of the hospital, risk remains significant for returning to the
hospital or dying.
In my research, I think despite not the most robust evidence, there is a lot to be said for dietary
supplements, probably in combination. Certainly, have your vitamin D level checked and if it is below
30 ng/ml, supplement. A high dose bolus injection probably doesn’t help that much but one may take
10,000 IUs per day to bring the level up.
In addition, I use N-acetylcysteine (NAC), vitamins C, E, B-complex (maybe higher dose
niacinamide), zinc (with quercetin if in an exposure situation), probiotics, melatonin, magnesium and
potassium and CoQ10 (400-600 mg/day). SAMe as well. I used many of these for years with chronic
Hepatitis C infection to good effect and they address many of the immunological issues and
inflammation associated with chronic infection. In addition, though with scant evidence but they are
not harmful and may help, I use beta glucan, phytosomal curcumin, elderberry (effervescent tablets),
cannabidiol and/or cannabis (for me, as gummies or tincture). I haven’t tried nattokinase or the like
but it may be a good idea for those with Long COVID. In addition, for GERD, I use famotidine which
may have some benefit against COVID as well.

Masks, Social Distancing, Ventilation and Contact Tracing
The “non-pharmaceutical” strategies remain vital (see the Swiss Cheese model in the
Foreword). Wearing masks indoors (possibly in crowded outdoor settings as well), social distancing,
testing and contact tracing, washing hands, avoiding crowds (particularly indoors). Wearing masks
reduces viral inoculum if one is exposed despite the mask, resulting in attenuated disease. Masks
work.642,643,644 A cluster randomized trial in Bangladesh further underscored the efficacy of masks in
reducing infection risk while also reducing severe outcome risk among those who did become infected
(lower viral exposure).645 In addition, a study of 2,919 healthcare workers in Switzerland found that
those exposed to patients or without respirator use were more likely to be infected, with 13% of those
not patient exposed infected, 21% among those seeing patients and using respirators and 35% for
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those using surgical or mixed masks.646 Better PPP resulted in 40% reduction in infection risk, and,
along with vaccination and ventilation, is part of a comprehensive approach to risk. Masks work.647
Personally, I still wear masks indoors, I avoid eating indoors in restaurants and so forth. To
date, I generally do not wear a mask outdoors, however a disturbing report from China has me
contemplating a more rigorous strategy. In that case, an individual was exposed on a flight from
Hohhot city home to Chongqing where it was later determined he was infected with the BA.2.76
strain, one of the smorgasbord of omicron subvariants arising in India. He returned home from a jog
in a local park on August 16, 2022 only to discover he had been infected and sequencing determined it
was this BA.2.76 variant. Through dint of a rather creepy number of security cameras, the local
authorities determined that 48 others exposed to him were infected, including 33 visitors and 6 park
staff that he’d run by. Apparently, running by someone was enough to infect them, if this report is
verifiable; they claim that the only exposure 35 of those individuals had had with this “Patient Zero”
was having been in the park at the same time.648
Unfortunately, without actual leadership from the government (and the US government has
inordinate influence on what other nations do), the likelihood of people adhering to guidance falters.
In a survey of 1733 adults a week prior to Christmas in 2021 found that nearly half fibbed about the
extent to which they either masked or in breaking quarantine. Reasons cited included exercising
personal freedom and wanting things to be normal. Being under 60 or mistrusting science were added
risk factors.649 Viruses are happy with such attitudes! It is hard enough to get people to take
precautions but when the government entirely abandons every effort to do so, the consequences are
stark and horrific.
Masks must make a return with each new wave of novel variants. Indeed, relaxing mask use
and other non-pharmaceutical approaches too soon (as most of the West/North is doing) will
INCREASE the risk of a vaccine-resistant variant arising.650 And for those that care, a Monte Carlo
simulation model underscored that not only are masks effective, they are cost-effective.651 Yet, despite
this, the CDC has collapsed into a laissez-faire corruption, ignoring the evidence and this will cost
lives, create horrific suffering and damage the fragile economic recovery. Resuming masking indoors
will be a critical step to reduce transmission and provide an opportunity to reorient the pandemic
response to support the health of the public. Structural measures like enhanced workplace
protections and sick leave, expanded support for unvaccinated communities, and consistent
messaging focused on collective responsibility would buttress this approach.652
Others concur, noting that the absurdity of cutting the need to isolate to five days by the CDC is
not supported by an iota of science—and to the contrary, the guidance should be based on whether
one is still testing positive on a rapid antigen test. A minimum 10 days is rational if a fixed number is
necessary, which with adequate testing and care, it is not. Scientists broadly agree. If we can culture
virus out of your nose, you’re probably infectious. We are talking about a biosafety level 3 pathogen!
This applies also to rebound conditions which happen after use of Paxlovid for significant number of
treated individuals, but also can happen with untreated infection—and the virus that comes back is
going to be infectious.3
Indeed, a study of Boston area schools where two districts continued mask wearing while
others lifted the mandate underscored the horrific reality. Those without the mandate saw an increase
of 44.9 per 1000 students and staff during the 15 weeks after the mandate was rescinded.653
And while wearing a mask can protect an individual who is not infected from a person not
wearing one who is SARS-CoV-2 infected, the ability to protect against infection drops dramatically.
Both wearing a mask creates better protection. Also, the type of mask matters, with cloth or surgical
masks providing only limited protection due to their inability to properly seal.654 A study of in-class
transmission rates at a university with masking and vaccine mandates underscored how effective such
measures are, with only 9 instances of in-class transmission of 850 cases detected in 140,000 class
meetings. I would note that it is not just masks and vaccines employed but also routine testing.655
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Similarly, a study of 12 states (and Washington, DC) that had and those that did not have vaccine
mandates in place found that indeed, they did improve the percentage of those receiving a first dose
compared to states that did not.656
Another angle on masks: preventing other respiratory infections like adenoviruses and
influenza. These infections can happen right along with SARS-CoV-2 and when they do, the risk of
mechanical ventilation and death rises considerably.657 The relaxing of precautions means more
exposure to not just COVID-19 but dual or even triple infections. While they did not see a similar
effect with respiratory syncytial virus, I worry that this may not hold up for kids who are potentially
more vulnerable to both RSV and some of the omicron subvariants. Indeed, others have noted that
while there are similarities with influenza in terms of outcomes when hospitalized, those with COVID
had a higher propensity for rehospitalization and a greater risk of all-cause mortality than flu patients.
Indeed, overall, far more people are hospitalized due to SARS-CoV-2 than flu and these data were
from relatively early on (Feb-Dec, 2020).658
Will kids touch their faces more with masks? Will that increase the risk, rather than reduce it,
of infection when kids wear masks at school? The answer is no according to research among 174
students in Canada. Not only did they see no difference between the kids who wore a face mask and
those who didn’t in terms of frequency of touching, they also saw a lower rate of hand-to-mucosa
contacts among the kids wearing masks.659
By the Fall of 2022, we see the eruption, particularly overloading pediatric ICUs, of a range of
respiratory infections. Worse, there is preliminary evidence that RSV can hybridize with Influenza A
viruses, creating novel variants. It’s unclear if these are then infectious or what their impact on
clinical outcomes are; indeed, the studies were cell culture systems. But the early research
underscores how the hybrid viruses use the best of either virus to enhance immune evasion strategies
and expanding viral tropisms (the cells they preferentially infect).660 Many do not bother to get an
influenza vaccine, however, more people have done so, especially if they were persuaded to get COVID
vaccines/boosters.661 Good news except many don’t care about or mistrust vaccines.
Well-fitting N95 masks in conjunction with particulate air filtration provides an opportunity
for further reducing risks, especially of nosocomial infections in hospital or clinic settings. This is
particularly important to reduce exposure where high viral loads may be circulating.662
Following people who have a positive test result is known as contact tracing. It can help to
alert individuals of a potential exposure. However, the US has still failed to provide adequate testing
and contact tracing compared to Asian nations and Australia or New Zealand. The problem with this
is that asymptomatic infection means a person is infectious, a dangerous situation for those not
vaccinated and for those vulnerable to greater risk of severe disease in a breakthrough infection. Yet,
to the extent there were efforts to undertake case investigation and contact tracing, some 22 states did
so, the data show that the effort worked to the tune of averting well over a million new cases and some
30,000 hospitalizations.663
Social distancing and masking remain vital, particularly indoors. The arrival of the highly
transmissible delta and omicron variants underscored that too quickly lifting mandates for masks and
the like, along with the potential for waning immunity from extant vaccines, is imprudent. The
slowing of the release from all lockdown restrictions planned for July of 2021 in the UK, for example,
was found to have likely reduced daily admissions some three-fold.664 Vaccine coverage is a key piece
of how rapidly restrictions may be safely lifted but this also is dependent on the evolving situation
with variants, waning vaccine immunity and protection against infection (especially with omicron)
along with the risk of yet more variants that bypass vaccine induced immunity and/or worse, retain or
increase the risk of hospitalization or death.
Indeed, one of the best ways to mitigate spread is to have kids learn remotely. Some so-called
“experts” who have pushed for the “urgency of normal” or other idiocy, seem to be in the employ of
0.1% bosses, not in the service of science, medicine or humanity. And indeed, as this section
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highlights, many of these types of interventions can be helpful to kids. As one example, in a crosssectional survey of high school students in Zurich. The survey had initially been conducted to
ascertain sleep patterns, caffeine and alcohol use in 2017. A follow-up study was then undertaken in
the May-June period of 2020. Several thousand students were included and what they found was the
kids slept longer which correlated with a better quality of life, better scores and less use of caffeine
and nicotine.665
Complete lockdowns and permanent school closures are for the most part (probably)
unnecessary though the option should remain under consideration. However, it probably would have
saved thousands of lives from illness, death and long COVID had schools gone remote from December
2021 through even mid-February, 2022. It’s not just about the kids, but the families, teachers,
custodians and others. This would have reflected sane policy. As an aside, other research has
supported the notion that adolescents need more sleep and a later start for the school day would be
beneficial. At the very least, if schools are to remain open despite circulating variants, they must have
regular testing, vaccination.666 However, frankly, the study seemed more like wishful thinking than
guidance.
In addition, simple mitigation strategies like mask wearing further help reduce viral load, along
with proper ventilation. The experiment in the UK, being replicated despite dismal outcomes in the
USA, returned children to school with no mask mandates, little effort to improve ventilation and few
or no resources to enable isolation. Worse, children were not prioritized for testing and vaccines were
delayed. As a result, children were more frequently infected and outcomes were dismal compared to
other European nations. Years of austerity assured meager promises made, e.g., CO2 monitors or
providing laptops for remote learning, were not kept. Children with special needs or disadvantaged
suffered most.667
Going remote during spikes or waves would be likely more effective, but having kids masked in
school can mitigate spread of this airborne virus. Indeed, in a study of over one million students in
school districts in North Carolina and Wisconsin, researchers found that the risk of secondary
infections was dramatically reduced with kids wearing masks in schools. Proximity measures, e.g., 3feet distanced or being somewhat more crowded on a bus, didn’t have any particular impact. By
contrast, sporting events were unsurprisingly vectors for ongoing transmission.668 Even here, there
may be ways to mitigate spread among both onlookers and athletes.
An excellent Toolkit has been produced by a stellar group of researchers and activists that
delineates the rationale and recommendations for keeping schools safe for all students, teachers and
staff. Entitled “The Urgency of Equity: A Toolkit to Make Schools Safe for All from COVID-19,” it is an
absolute must read for all involved in meaningfully and rationally addressing the ongoing SARS-CoV2 pandemic.669
Of course, making our schools better and safer places should be the goal, one the United States
has consistently (and often in racist ways) failed to achieve. We could have schools with more flexible
hours, smaller class sizes, better paid teachers, a robust “minimum” level of resources and physical
plant for every school, good nutrition and so on. Instead, we have a fractured system that requires
poorer communities to come up with their own funding, let alone a deranged right wing that now
wants to ban and burn books, deny history, spread bigotry and hate against LGBTQ+ communities
and create an enemy of critical race theory. An idea which merely seeks to illuminate the ghastly
truths that sit alongside the remarkable achievements of the nation.
Good ventilation is essential as mitigation strategy in public venues like restaurants. Even with
open windows, fans, a spread due to close contact underscored that eating with others with infected
individuals in the room is likely to increase the risk of infection. However, poor ventilation
dramatically increases such risk.670
As critically is the need for excellent ventilation where people gather indoors, particularly
schools. Keeping children apart and masked in schools will help but may be of little utility if the delta
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or omicron variant is spreading. Ventilation systems—even just open windows with good cross-flow
but only when weather permits—need to be a part of the risk calculation for venues to open up to the
public. The call is out to vastly improve ventilation in buildings around the world to address all
respiratory infections. This should include more robust guidelines for architects and engineers. This
applies to new building but also retrofitting old buildings, recognizing that many will still not be safe
for the spread of highly infectious agents like SARS-CoV-2 (as its transmissibility only seems to
increase with new variants arising). Such guidelines and enforcement must come at the national level
in addition to WHO at the global level.671
There are numerous low- or no-cost steps people may take, including portable HEPA air filters,
assuring filters are clean, opening windows, using fans and inspecting HVAC systems. However, there
is an enormous opportunity to improve ventilation in larger buildings, schools and elsewhere. Of
course, opening windows doesn’t work in areas with temperature extremes (too cold!), without
adequate safety guards for tall buildings or areas with higher crime rates. Schools that improved
ventilation in Georgia dropped incidence by up to 48%. Indeed, the American Rescue Plan committed
$472 billion to help out, about $61 billion earmarked for improving school ventilation. Where has all
that money gone? This should be a no-brainer given that reductions in risk of any airborne disease, as
well as lung-damaging fine particulates from pollution or wildfires, will reduce the burden of
epidemics, improve health and help to improve building infrastructure in ways that may conserve
energy.672
Aside from various methods of improving ventilation in buildings, there are a number of ways
to determine whether the efforts to improve it (or lack thereof) can be assessed. Carbon dioxide
monitors can establish upper limits for how much exhalations are permeating the air—and how well
ventilated a space is. Airflow measurement devices and tracer gas tests may further corroborate how
well air is moving and thus, at the least, reducing the amount of virus circulating. Aerosol sensors can
determine the effectiveness of air filtration systems.672
Transportation in trains and planes is aided by rapid air turnover and passengers and crew
wearing masks. However, long delays on the tarmac or in the airport expose people to risk, especially
if the air is not on. Still, even relatively simple technologies like portable air filtration systems have
demonstrated ability to remove potentially viral-laden particles both from the air and reducing
dramatically deposition on surfaces.673
But we know that SARS-CoV-2 spreads most readily in indoor situations. Families often do not
have the luxury of isolating other family members, for example. The lack of good ventilation has
featured in various indoor venues that resulted in superspreader events. Masks can also help reduce
the need to close facilities where children congregate. A survey found a reduction in closures of about
14% where children and adult supervisors wore masks.674 A systematic review of 172 observational
studies on social distancing and use of masks showed robust evidence for reduction in transmission
and acquisition of the virus. Better masks (KN95 or N95) showed better protection as did some form
of eye protection. For social distancing, about 1 meter is good, obviously with more distance being
better.675
At the end of the day, the evidence shows that in indoor settings, masks can reduce risk of
infection. If you add in HEPA filters, the combined benefit of both can reduce risk of infection by 90%
according to one study.676 Whether schools, for example, are all well ventilated and provided with
sufficient testing, masks and ventilation is an open question, however, with an extremely infectious
variant like omicron raging, it seems not merely unwise but criminal not to go remote for a couple of
months (predicated on the swiftness that this variant has burned through in some localities).
The upshot? PUBLIC HEALTH RESTORATION. Rebuilding and strengthening is what is
needed, globally.
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TESTING
Testing is a vital piece of pandemic surveillance. In the early days, swabbing the nose was
found to be better at identifying an infected individual than sampling the oral mucosa.677 With more
people testing at home, test results are not being reported and we are losing data vital to stemming
the pandemic. The CDC has lapsed in its efforts with absurd “guidance” that seeks to pretend the
pandemic doesn’t exist, relying instead on lagging indicators like hospitalizations. Walensky has
maintained that 5 days after symptoms, one is good to go—yet data have repeatedly shown that people
remain positive and infectious well beyond five days,678 even with omicron subvariants.679,680
There are three types of tests. Polymerase chain reaction (PCR) is highly sensitive and can
confirm an infection sometime after a person becomes infectious. In general, the PCR is more likely to
show a positive result when a home test may show negative falsely. Indeed, this may result in some
false positive tests, potentially due to infection by one of the other circulating coronaviruses. This
underscores the need for national surveillance to use the best and updated PCR tests as possible.681
Rapid antigen tests (RATs) are less sensitive but more likely, when positive, to indicate that an
individual is infectious.682 One small (4o people) study showed symptom resolution at day 6 didn’t
mean much and a positive RAT test had a 50-50 likelihood of resulting in culturable virus. While that
means some people may not be infectious, a few more days of masking and extra care seems prudent
(especially considering how small the study was).683 Another look at 38 patients found something
more disturbing: about half with negative RAT tests had culturable virus. Interestingly, they note that
the cell culture tests may only be performed in biocontainment facilities and are labor intensive.684
These type of data underscore even more the need for caution around others when one has COVID.
With the likelihood these days that is due to omicron, they are extremely infectious and should
isolate as long as a RAT is positive. This is only getting worse with the newly arising subvariants.
Antibody tests have less utility and may give false positives (sometimes due to previous vaccination).
While the RATs are good in general, there are some limitations. Some 20% of infected individuals
may be missed due to a low presence of virus in the sample. Individuals, however, may still be
infectious.685 This doesn’t mean they shouldn’t be used but rather we need better tests with higher
sensitivity. In the meantime, what we need is more access to tests as repeated testing is sometimes
necessary, especially in the context of asymptomatic (or limited symptom) infections.686
Another concern with RATs is whether mutations in the virus might render them ineffective.
They assess the presence of antibodies generated against the nucleocapsid protein for the most part.
One group did a comprehensive assay of binding to single mutations in the gene to see if there was
evidence of escape mutations. The good news was they did not find any impact of 17 mutations among
variants of concern, including omicron for 11 tests examined. However, they did not look at the
potential impact of multiple mutations, so vigilance and ongoing scrutiny of RATs is necessary.687
Indeed, since many people are testing at home now, we’re not seeing proper numbers to assess
community spread. In addition, whether people are using them properly is unclear. A cross-sectional
analysis between July and October, 2021 found that people could indeed use them properly and
interpret the results correctly, as long as they had access to a quick reference guide that helped
identify particularly weak bands on the test result.688 Cautions about how sensitive the tests are
continue to be raised, with a rather dismal 61%with positive antigen tests six days after illness onset,
with a sensitivity overall of 50%; PCR was 84%.689
At least some good news in that the National Institute of Biomedical Imaging and
Bioengineering (NIBIB) has developed alongside the NIH’s Rapid Acceleration of Diagnostics a portal
where one may indicate RAT results, positive or negative. This of course suffers a number of potential
biases, notably selection bias where only people with awareness of the program and access to the
internet will be able to submit data. It is a bandaid on a failed public health response. See
https://makemytestcount.org/.690
49

POTENTIAL COVID-19 TREATMENTS: 12/10/22

Many people, perhaps more so with some omicron subvariants, may not realize they have been
infected and may be infectious and spreading disease. In one study, this represented more than half of
adults infected with omicron in a cohort in Los Angeles of some 210 adults. This underscores the need
for ongoing serological testing and not merely relying upon wastewater results. Indeed, individuals
unaware of their infected status remain infectious and spread the disease, allowing for more variant
development.691 However, it is clear that wastewater surveillance is yet another important tool,
particularly as an early-warning sentinel of a rise in circulating variants. It requires funding, testing
and expertise in evaluating results along with close coordination with community leaders.692
In other testing news, FDA has approved a test that can identify several respiratory infections,
including SARS-CoV-2, respiratory syncytial virus (RSV) as well as influenza A and B. It is known as
the Labcorp Seasonal Respiratory Virus RT-PCR DTC test. The samples may be collected at home.693
Others have sought to distinguish bacterial and viral infections for patients entering the
emergency room. A small study of 56 patients identified a three-gene transcript signature of HERC6,
IGF1R and NAGK fingerprick test with a sensitivity of 97.03% and a specificity of 100%, which was
better than CRP or leukocyte count in more rapidly distinguishing which infections were in play.694
To compare, China is able to test entire cities for many days. While the lockdowns have become
onerous and not as well managed, the testing program has clearly had huge benefits in terms of not
just COVID-19 but other infectious diseases.695 This is what public health looks like, NOT what the
venal, failed United States has done basically abandoning testing.
Another round of tests is marginal help, declared in May, 2022 but may be too late for the
sudden dramatic surge in omicron subvariant infections. Two serious challenges arise—with more
home testing, there is an artificially depressed number of infections potentially. The other challenge is
whether people can properly administer and assess the results. Overall, the RATs did work well but
interestingly, outcomes were improved by providing a modified quick reference guide. That was
because following manufacturer instructions resulted in diminished interpretation and efficacy.688
One case report in China underscores the potential for urine to contain infectious virus. While
this serves as warning to healthcare workers (and people with a particular kinky side) to beware of the
potential for bodily fluids to transmit infection, there may be potential for urine tests to augment
surveillance. The viral load of the sample was low but, interestingly, found both at days 12 and 42
post-infection but not at day 30 (no explanation provided).696
In the US, wastewater is being relied upon to estimate local prevalence of new waves of
infection. On the one hand, wastewater testing is an important tool. The evaluation can help to
identify new outbreaks by assessing the viral load, as well as using sequencing to establish the variety.
Mathematical modeling can further identify an outbreak.697 Indeed, this can catch early outbreaks
when testing levels have dropped although arguing as these authors do that this will help to return to
a pre-pandemic level of normalcy is frankly absurd.698 Teasing out potentially multiple strains in
wastewater and establishing excellent sequencing techniques can be achieved using virus
concentration protocols and deconvolution software.699 This can act as an early sentinel and is indeed
a valuable tool—but you don’t throw out other proven tools like testing, masks, etc.
Indeed, some research suggests that clinical and wastewater inspection can help reveal the
nature of the variants in circulation and how they are evolving, waxing and waning. Some evidence
exists for “cryptic” circulation of variants. Usually as one variant comes up, older ones decline and
disappear. However, it may be that delta is still around as omicron variants arise. But the evidence
suggests that even as omicron is taking over, delta lurks.700 Other data from Milan showed an
increased presence of virus in wastewater even in a highly vaccinated population that may act as a
harbinger of wider spread community circulation than testing might suggest,701 which becomes more
important with more home testing.
In addition, another layer of protection, particularly at public spaces, may be through the
recruitment of dogs. Specially trained by sniffing the sweat of those with and others without COVID
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resulted in a range of 76% to 100% success in identifying infected individuals.702 This would be a far
better use of these noble animals than the search for “illegal” drugs, given that this is mostly just a
tool for structural racism.
The early lack of testing in the United States is another prime example of the failure of public
health policy to be well articulated AND well-funded. Here again, Biden failed not just citizens here
but the in the potential leadership to provide rapid antigen tests of high quality the world over. Now
Congress too has failed to secure funding to assure ongoing access, such as it has been, to testing,
vaccines and treatments. Too busy pandering to profiteers, unfortunately. The corruption is deep.
Fortunately, we are getting a better idea of testing strategies. Polymerase chain reaction (PCR)
tests are highly sensitive and able to ascertain or confirm an infection. However, rapid antigen tests
are less costly, provide more rapid results (same day) and, if positive, are likely to tell you when you
are the most infectious. They thus make an excellent public health tool that everyone should have
access to around the world. Lastly, antibody tests can provide evidence of prior infection that may
help as part of determining a diagnosis of Long COVID, however, false positive are not infrequent,
while others may test negative but still have serious symptoms.703
FDA has identified some tests that don’t detect omicron. These include Applied DNA Sciences,
Meridian Bioscience and Tide Laboratories will return false negative results. This type of work is what
FDA is good at and should be well funded to do. An update to the story suggested the Tide test has
been modified to assure detection.704
Data from Japan underscore just how bad the CDC advice to cut the time from 10 days to 5
days without bothering to test. The researchers found that in fact omicron infections may frequently
continue to be positive out to day 6 and 7. Having access to RATs is vital and will help people to assess
whether they are still infectious or not.705 Some will clear in 4-5 days but others may have to wait up
to 10 days before the RAT is negative.
Interestingly, lack of testing early on was one of the criticisms of Japan’s response. In general,
people in Japan were more likely to wear masks during infectious periods and more elderly people
were vaccinated. All of these efforts do not fully describe the success in terms of a very low mortality
rate per 100,000 population compared to other nations. Indeed, one author notes that the “3Cs” of
sanmitsu may be credited, reasonably I think, with much of that success. These are closed
environments, crowded conditions and close-contact settings. I.e., don’t hang out getting drunk with a
bunch of people in a karaoke (or any) bar.706 Clearly, Americans belligerently refuse to adopt or
embrace these ideas with (at this writing) the potentially more virulent omicron BA.5 subvariant
looming. Again—it is a combination of evidence-based and sensible public health practices that can be
combined in ways to limit risk of infection. Full lockdown may not be the best approach any more
than a perhaps even more psychotic “let ‘er rip” approach adopted by American capitalists.707
While test kits have been aimed at nasal swabs, evidence is mounting that the throat is more
likely a site of virus with omicron than other variants. At least one preliminary study suggests that the
risk of a false negative is reduced by sampling both the throat and/or the nose using RATs.708
The figure below provides a timeline:
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Figure 1- Testing timeline703

Just as a note on home testing options. Aside from a thermometer to assess fever, many have
purchased pulse oximeters to assess blood oxygen saturation levels. One program, COVID Watch,
evaluated the use of pulse oximeters compared to a patient’s assessment of trouble breathing/dyspnea
and found no particular difference in terms of hospitalization, length of stay or mortality. “Silent
hypoxia” where the oxygen saturation is low but asymptomatic in presentation may be picked up
sooner but without any particular clinical benefit.709 Indeed, structural racism in technology
development underscores outstanding issues insofar as pulse oximeters on darker skin are not as
effective, underestimating the degree of hypoxia (“occult hypoxia”).710

TREATMENT COMMENTS
Large platform trials such as RECOVERY and SOLIDARITY have yielded results, informing
both science and medicine. While these trials are randomized (a key feature of good clinical trial
design), they aren’t blinded, leaving it wide open for selection bias. Thus, these results may not be
considered definitive but then rarely is any single trial definitive.
The World Health Organization’s (WHO) SOLIDARITY study looked at 11,266 in 400 hospitals
in 30 nations also found no benefit in terms of mortality, hospital stay or disease progression (need
for a vent) for remdesivir, lopinavir, hydroxychloroquine, intramuscular or IV interferon-β1a or
lopinavir plus IFN-β.78 SOLIDARITY PLUS added three drugs to be investigated across 52 countries
with over 600 hospitals included. The drugs to be investigated include the artemisinin drug,
artesunate (used to treat malaria), imatinib (an oral cancer drug) and infliximab, used to treat Crohn’s
disease.711
Positively, RECOVERY showed dexamethasone reduced mortality for those with severe disease
(people on ventilators). The drug is only marginally beneficial for those on oxygen (for those NOT on
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vents), while for other patients, the risk of harm may outweigh benefit. Use of the anti-inflammatory
corticosteroid dexamethasone decreases mortality among severely ill patients (especially those on a
ventilator). However, there is potential harm from use of the drugs earlier in disease.378 While early
results suggested the use of low-dose aspirin significantly cut morbidity and mortality, the
RECOVERY study failed to show benefit.141
Meanwhile, an array of interventions to reduce risk of serious disease or death proliferate,
mostly with limited clinical data. Priority is given to high-profit pharma drugs. When such have
demonstrable benefit, such as monoclonal antibodies (MAbs), they must be administered in earliest
stages and for many remain out of reach due to obscene pricing. Some MAbs have been FDA approved
even for young children for early treatment. Omicron, however, has narrowed the MAb option to
sotrovimab—most of the rest simply no longer work. Another more widely available option, equine
antibodies, used in other conditions appear to be effective against SARS-CoV-2. They are easy to scale
up and inexpensive.290
The first approved drug is remdesivir (RDV). Sadly, RDV fails in hospitalized patients87 or at
best has minimal benefits for the absurd price tag and significant adverse events, including destroying
kidneys.712 Even the FDA EUA for baricitinib excluded use of RDV. A small RCT found no benefit for
remdesivir for mortality,82 while another real world study among vets found no clinical benefit.83 It
would seem prudent for Gilead to return the $2.8 billion it stole from public coffers pushing a nearly
useless drug.713 Such monies could be directed toward clinical trials of other types of interventions.
Drugs like famotidine, cyproheptadine, equine antibody sera, an array of micronutrients such as
intravenous vitamin C, among other interventions, offer potential but need more study.
Only two other drugs have risen to the point of approval by a sadly untrustworthy FDA.
Merck’s Molnupiravir and Pfizer’s protease inhibitor drug, Paxlovid (with a ritonavir boost) are drawn
from the HIV playbook. The first is a nucleoside analog akin to ddC and the second, a combination of
two protease inhibitors. Using combinations drugs in these classes together yielded the first drug
“cocktails” that have, for those who can access them, made HIV disease “chronic and manageable”
(and yes, survivable).
With SARS-CoV-2, the drugs work only in early disease, very soon after infection. Apparently,
medicine is now practiced based on press releases, and nations are buying up millions of doses—while
only in late Winter 2022 are papers being published. The “South’s revenge” as I might call it will be
when these poorly studied, marginally effective, toxic treatments fail as monotherapies, further drain
public funds to feed corporate greed, see the virus develop resistance and basically deflect from better
therapies and management strategies to satisfy the parasites of Wall Street. And reports are
accumulating of people, after a 5-day course, seeing a return of symptoms and positive test results.
Both companies are demanding outrageous prices for no reason whatsoever. Merck is
demanding $712 for a 5-day course for $20 worth of medicine. Studies in India show it doesn’t work
for moderate-severe disease, reflecting that any value is for early use—and suddenly a prophylaxis
market emerges! Everyone on molnupiravir—or at least with a bottle on your shelf, gradually expiring.
A drug that once again, Americans paid for the research714 and Merck swoops in merely to feed on the
dying carcass of its global imperialism. Despite dismal data, the US FDA offered an EUA. Even initial
press release data underscored a rather weak effect requiring a number of people to be treated of at
least 16 before one infection/hospitalization/death is averted. This might make fiscal sense at $20 a
course but certainly not at the absurd $712 Merck’s ransom demands. Interesting to note that the
studies of the drug finding no benefit for hospitalized patients or those with moderate disease were by
generic companies in India.715
If they do work—and Paxlovid appears to have best benefit among high risk or unvaccinated
individuals, not so much for those who have been vaccinated and rebound issues raise additional
questions—this guarantees again little access for most people in the world to coddle executive greed.
And indeed, while one study found relatively low rates, both Paxlovid and Molnupiravir saw
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significant numbers of individuals suffering rebound, especially with underlying medical conditions
and at about the same rates (e.g., for COVID symptoms, about 6% for Paxlovid and over 8% for
molnupiravir out to 30-days post-infection).716 At this point, it’s pretty clear we need studies of
combinations of antiviral agents.
Paxlovid, consisting of nirmatrelvir and a small amount of ritonavir to boost its blood level,
comes with a list of medications that are either contraindicated outright or otherwise must be
carefully assessed to either dose adjust or avoid the use of the drug for the duration of therapy. This
includes particularly drugs metabolized by the Cyp3A4 pathway. The contraindicated drugs
include alfuzosin, amiodarone, apalutamide, carbamazepine, colchicine, dihydroergotamine,
dronedarone, eletriptan, eplerenone, ergotamine, finerenone, flecainide, flibanserin, ivabradine,
lomitapide, lovastatin, lumacaftor/ivacaftor, lurasidone, methylergonovine, midazolam (oral),
naloxegol, phenobarbital, phenytoin, pimozide, primidone, propafenone, quinidine, ranolazine,
rifampin, sildenafil (Revatio®) when used for pulmonary arterial hypertension, silodosin,
simvastatin, St. John’s Wort (hypericum perforatum), tolvaptan, triazolam, ubrogepant and
voclosporin.
Prescriptions of concern that require monitoring, withholding or dose adjustment
include abemaciclib, aliskiren, amlodipine, apixaban, aripiprazole, atorvastatin, avanafil, bedaquiline,
betamethasone, bosentan, brexpiprazole, budesonide, bupropion, buspirone, cariprazine, ceritinib,
ciclesonide, cilostazol, clarithromycin, clonazepam, clopidogrel, clorazepate, clozapine, cyclosporine,
dabigatran, darifenacin, dasabuvir, dasatinib, dexamethasone, diazepam, digoxin, diltiazem,
disopyramide, elbasvir/grazoprevir, elexacaftor/tezacaftor/ivacaftor, encorafenib, erythromycin,
estazolam, ethinyl estradiol, everolimus, felodipine, fentanyl, flurazepam, fluticasone,
isavuconazonium sulfate, itraconazole, ivacaftor, ivosidenib, ketoconazole, lidocaine (systemic),
lumateperone, meperidine, methadone, methylprednisolone, midazolam (administered parentally),
mometasone, neratinib, nicardipine, nifedipine, nilotinib, ombitasvir/paritaprevir /ritonavir,
oxycodone, pimavanserin, quetiapine, rifabutin, rifapentine, rimegepant, riociguat, rivaroxaban,
rosuvastatin, salmeterol, saxagliptin, Sildenafil (when used for erectile dysfunction), sirolimus,
sofosbuvir/velpatasvir/ voxilaprevir, suvorexant, tacrolimus, tadalafil, tamsulosin,
tezacaftor/ivacaftor, ticagrelor, tofacitinib, trazodone, triamcinolone, upadacitinib, vardenafil,
venetoclax, vinblastine, vincristine, vorapaxar, voriconazole, warfarin and zolpidem. This list is a part
of the PAXLOVID Patient Eligibility Screening Checklist Tool for Prescribers (see
https://www.fda.gov/media/158165/download). Others point to the exclusion of people with liver or
kidney trouble being excluded from clinical trials, artificially increasing the apparent efficacy of
Paxlovid while underscoring the vital importance of assessing risk from drug-drug interactions.717
Globally, groups like the Third World Network have been tackling these issues with sharp
analyses, specific recommendations and remedies and civil society involvement and inclusion. One
paper described the use of competition law to tackle exorbitantly priced pharmaceuticals. The author
cites the Hazel Tau case in South Africa that found HIV antiretrovirals were excessively priced and
reached a settlement with the company in the suit that included licences to generic manufacturers,
licence to export to sub-Saharan African countries, import in places where no manufacturing
facility existed, and not to require royalty in excess of 5% of net sales.718 The result was more
individuals with access to life-saving medication—instead of suffering and dying as results when
pharma’s insatiable greed holds sway. Others note that relying on the jockeying for power and access
by the US and China created more problems (while contributing as ever to corruption) in African
states, underscoring yet again why Africa needs not only a strong, independent CDC for Africa,719 but I
would add also more efforts in the South to produce their own vaccines and therapeutics, preferably
as public goods. The hegemony of executives at pharmaceutical companies sating their genocidal
greed must end.
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Indeed, Paxlovid was being prescribed months before a paper was published on trial results.
Too often lately, science by press release is the deteriorated state where we have arrived. The data
don’t look so great for molnupiravir and only modestly useful for Paxlovid among unvaccinated
individuals (with little benefit for vaccinated). The UK Panoramic trial may yield results but the guess
to establish the number needed for the trial was 3% hospitalized with standard of care and 2% for
those receiving molnupiravir. The number recruited fortunately is double that, but this may reflect a
lower rate of hospitalization during omicron and the population includes vaccinated and
unvaccinated. Perhaps it will give us more data but this is probably a drug best used among high risk,
unvaccinated patients.720 And my guess is there are far better options.
Data are available in EMA and FDA applications that also suggest some important issues
regarding baseline differences between treatment and placebo arms, with the placebo arm being
sicker, skewing the results. These data are, further, only interim data. And there are very serious drugdrug interactions which must be addressed for each prescription or the potential consequences may
limit or even wipe out any efficacy the drugs appear to have.
Meanwhile, a host of interventions are belligerently ignored. A steadfast refusal to study
combinations of micronutrients prevents how to conduct good medicine: would such work? As I
delineate in the second document, there is a rationale for many of them individually. Would
combinations work better? But the NIH refuses to conduct even head-to-head studies of vaccines to
assess efficacy, safety and durability, let alone studies of micronutrients or botanicals. This is
corruption, not medicine, not science.
More importantly, managing inflammation, blood coagulability and the “cytokine storm”
seem to be more effective for hospitalized patients. Reducing elevated cytokines such as IL6, may be
essential to reduce potential risks associated with extracorporeal membrane oxygenation machines
(ECMO).721 ECMO can be tough on patients, with some increased risk of intracerebral hemorrhage
during recovery, albeit only weaker associations with other neurological deficits by MRI or CT
scans.722 However, the data on some of these antibody interventions (e.g., against IL1 or IL6) leave
something to be desired in terms of efficacy, side effects and cost (tocilizumab data are very mixed, for
example).
However, it is my view that hospitals, burned out and overwhelmed as the people there are,
have been steadfastly ignoring a host of interventions that may indeed reduce morbidity and
mortality. Among these, I would include a combination of vitamin D, IV vitamin C, a complex of B
vitamins, various forms of vitamin E, N-acetylcysteine (NAC), zinc plus quercetin, probiotics,
melatonin and coenzyme Q10. Why not? They won’t hurt and they very well may help manage all the
inflammation and severe damage, particularly if used early. Indeed, testing for vitamin D level and
supplementing if low has been shown to be a safe and effective, if partial, prophylaxis.7

Anticoagulants
Part of the potentially lethal complexity of severe SARS-CoV-2 infection is the development of
blood thickening and clots. Early literature pointed to the role of this damage in severe disease,
underscoring that severe COVID-19 may be characterized as a microvascular disease. The infection
activates endothelial cells which then drives more inflammation and thrombosis (clots in the blood
and circulation).723 The endothelial cells line the blood vessels and maintain an exquisite balance of
anti-coagulant activity that may be disrupted by bacterial or viral infections. A serious consequence of
SARS-CoV-2 among many infected individuals is a profound vasculopathy which may be a major root
of many other sequelae, including lung, liver, gut, kidney and neurological damage.
Clots are usually relatively large and readily identifiable. They can be cut out but generally are
managed with an array of anticoagulant drugs. However, COVID-19 seems to cause the development
of microclots that are not as readily discernible but play havoc with the body, including inducing the
more commonly anticipated outcomes of stroke or heart attack. There are those using blood filtering
devices and combinations of anticoagulants to manage them, however, both the evidence for their
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presence, while growing, and their management are based on few data. These microclots are not
unique to SARS-CoV-2 infection, however, they may play a key role in the development of Long
COVID. The microclots are tiny, resembling a nasty bit of overcooked spaghetti with a resemblance to
amyloid plaques. Most disturbingly, evidence is pointing to the spike protein, to which fibrin binds, as
a potential source of their development, lending concern to the potential for vaccines to cause them,
though there is so far little evidence for that.724 Again, here is an opportunity to listen to the
community and investigate both the clinical benefit and impact on pathology of agents like
serropeptidase, nattokinase and lumbrokinase.
A survey of patient records underscored that cardiovascular risks are much higher for COVID
patients for at least one month and remain high, though whether and how long the risks take to
attenuate remains unclear. They propensity score matched two other patients for comparison who
were similar in age, gender, health status, diabetes, smoking, etc. Among 14,304 with nonhospitalized disease, risks were particularly higher for venous thromboembolism (VTE) and death,
more than 10 times higher hazard ratio. Risks for 2701 hospitalized patients were higher on all
parameters investigated: VTE (HR 27.6 (95% CI 14.5 to 52.3); p<0.0001), heart failure (HR 21.6 (95%
CI 10.9 to 42.9); p<0.0001) and stroke (HR 17.5 (95% CI 5.26 to 57.9); p<0.0001).725
In one study, people were more likely to die when their blood showed significantly higher Ddimer and fibrin degradation product (FDP) levels, longer prothrombin time and activated partial
thromboplastin time compared to survivors on admission.726 Others have noted that the use of
hypercoagulability on thromboelastography (TEG) tests are a good indicator of those at highest risk of
thrombotic events.727 Indeed, this is important to identify and treat; a case report underscores the
importance of continued follow up, as the individual suffered several relapses despite treatment of
right ventricular thrombus (getting clots in your heart is dangerous). Despite use of enoxaparin, IV
heparin, apixaban, corticosteroids, and other therapies, he was transferred to a long-term acute care
hospital after 4 months where he died 3 days later.728
Understanding the nature of the clots that form will be key to developing effective therapy, vital
also for managing a significant proportion of individuals living with Long COVID. Often, clots are
formed by aggregation of platelets, vital for helping to staunch blood loss, for example, when cut or
wounded. As the clot develops, aggregates of fibrin, a protein that forms long fibers, are produced.
The tiny microclots found in COVID-19 disease were observed in 80 of 80 patients with Long COVID
in one study, bearing the pathological formation of the fibers aggregating into beta sheets known as
amyloids. (Recall that proteins, made up of strings of amino acids, take on a number of forms
including alpha helices and beta sheets that create the tertiary shape of the protein; beta sheets aren’t
pathogenic per se but in this case, appear to contribute to pathology, if not so much in Alzheimer’s
despite the ongoing effort to use drugs to treat the amyloids having no benefit, great cost and
significant risks from toxicities.729)
These have been observed in a number of disease pathologies, the production of which may be
accelerated by the addition of thrombin. Research indicates that the spike of SARS-CoV-2 can
perform the function of thrombin. Since these don’t break up, they may trap other proteins, induce
autoimmune responses and otherwise may be the etiology for a range of symptoms found in Long
COVID, including fatigue, sleep trouble, shortness of breath, brain fog as well as increasing the risk of
strokes and heart attacks even months after the initial infection. Encouragingly, there are therapeutic
options which include nutriceuticals that should be assessed in clinical trials.730
Use of heparin (or enoxaparin, 2 mg/kg/day) appears to improve survival in early disease but
not among patients with severe disease. By contrast, Vitamin K antagonist drugs like warfarin worsen
outcomes. Patients may be switched to direct-acting oral anticoagulants (DOACs), where possible.
However, some data suggests no benefit from vitamin K antagonists or DOACs.731 Still others found a
reduction in mortality among those treated with low-molecular weight heparin, although the
mortality rate in their cohort of hospitalized patients was 18.3%.732 One small review found a handful
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of patients who had venous thromboembolism after ending anticoagulant therapy, however, there was
little difference in outcomes between those who maintained therapy and those who stopped.733
However, the study was hardly definitive and only included 11 patients in an initial cohort of 1,372
patients.
The long-term impact on heart, kidney and other organ function arising from thickened blood
present ongoing challenges for those who have survived hospitalization after COVID-19 disease. A
preliminary report of a blood test that showed increased levels of mitochondria in the blood
correlated with a higher risk of more severe disease. The mitochondrial DNA is inflammatory and
spills out of cells when organs are damaged. If confirmed, the test would provide a signal early in
disease to find who might benefit most from immediate treatment.734
Indeed, those with kidney disease may need to have dose adjustments, while some treatments
are not recommended, e.g., for those with an eGFR<30, for example, remdesivir or Paxlovid
(nirmatrelvir/ritonavir). Dose adjustments are necessary for those with eGFR <60 for baricitinib.
Other interventions such as bebtelovimab, tocilizumab and micronutrients like vitamins C, D and
nicotanimide may be used as prescribed generally, even among those with kidney failure, however the
review noted several trials that failed to find benefit from these used individually.735 (Physicians
should end the practice of assessing patients of African descent with a differing eGFR than whites as
this finding is spurious and may reduce proper treatment.)
Perhaps better agents include Bivalirudin (non-heparin DOACs), fondaparinux or
argatroban.732 Argatroban is used to manage vaccine-induced thrombotic thrombocytopenia.736 It’s
administered as a continuous IV infusion which may limit its utility. As noted in one review, in case of
VITT, the initial dose to be preferred is 1.0 µg × kg−1 × min−1, with further dose-adjustments based
on iterative and frequent clinical and laboratory assessments.736 Bleeding risks must be constantly
monitored. There is more discussion around underlying pathology and a potential role of platelets
and microthrombi (clots) in the lungs and circulation and how they differ from other forms of acute
respiratory distress syndrome (ARDS) in the Pathogenesis section.

Treatments: Nutrition and Micronutrients
A more comprehensive report (in need of an update!) is available at www.fiar.us.
A quick note: it is criminal for hospitals not to test the vitamin D level. Low levels are tightly
tied to severe outcomes. A clinical trial found both safety and efficacy in supplementing in reducing
these risks.7 It is an extremely safe and inexpensive intervention!
Nutritional insufficiency either at baseline or exacerbated by infection can have serious
consequences not just for individuals but also for the shape of the pandemic. Malnutrition may be
worsened around the world by the pandemic. More than a THIRD of the Earth’s population may face
serious malnutrition.737 The impact of malnutrition on immunological responses, increased
inflammation (especially with obesity), and increased susceptibility to infections has been wellcharacterized738 and is applicable to SARS-CoV-2 infection as well.739
This has a potentially very deleterious effect on not just the risk of more easily acquired
infection, higher risk of severe disease or death—and theoretically worse: an impact on SARS-CoV-2
itself. Others have observed in humans that nutritional status may affect the severity of SARS-CoV-2
infection, whether from lack of adequate food and diminished micronutrient status or from the
immunological and inflammatory consequences of obesity.740 Conversely, certain aspects of
malnutrition may contribute to the evolution and virulence of SARS-CoV-2. We know this is a twoway street. For example, infection with a Coxsackie virus may cause cardiomyopathy known as
Keshan’s disease. What the research found was that animals infected while in the selenium-deficient
state saw a benign form of virus actually mutate and become more virulent, recovering genes. Then
the animals developed the heart disease.741,742
This emphasizes the warning that the longer the delays in vaccinating people around the world,
the greater the likelihood of more lethal variants arising—let alone the horror for the poor of needless
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suffering and death. More data are needed to identify if there are specific factors or aspects to
malnutrition that affect likelihood of infection, and/or the development of severe disease. Indeed,
some 60 million Latin Americans are facing “food insecurity” and starvation as a result of the
pandemic, the highest figure in 15 years.743
As noted above, there is a remarkable opportunity to trial the drug with combinations of
micronutrients. Micronutrient therapy rigorously applied to hospitalized patients may improve
outcomes, reduce further those who may need a vent and/or reduce time on a vent. A RECOVERYstyle model could be applied to randomize patients, using dexamethasone as a comparator for those
on ventilators, for example. Different combinations of vitamin D, N-acetylcysteine (NAC), IV vitamin
C, zinc (with quercetin), probiotics, curcumin, Nigella sativa, Coenzyme Q10, melatonin and possibly
vitamin K2, could be evaluated with endpoints including mortality, ICU admission, hospital length,
rate of vent use and/or length of time on vents. Clinical trials of individual agents like NAC or
glutathione, intravenous Vitamin C are underway. Though such studies have not been proposed,
judicious combinations of micronutrients may safely and effectively provide synergistic benefits.
Reviews of the extant data underscore that there are limitations in the evidence-base but that overall,
there is a great untapped potential.744 In my deep-dive document, I review the data more closely.
Combinations of botanical medicines may provide vital benefit. A report in The Guardian noted
that people in rural areas of the Himalayan mountains in India were seeing a surge in infections in
May and June of 2021 with very little help from the Indian government. Ultimately, the local
population endeavored to isolate at home as much as possible and use herbal teas. While these were
poo-poohed as useless, interestingly the same article noted that while there were many infections, no
one died (possibly using botanicals like holy basil and jatamansi among others). This may be
correlation and not causation but if we lived in a world that cared about science and medicine, the
herbs they used would be investigated for their therapeutic potential.745
In addition, in China, there is greater integration of traditional medicinal approaches and
several formulae have been included in clinical trials. Most commonly, they have used
Lianhuaqingwen, qingfei paidu and shu feng jie du. These formulae blend various herbs and other
agents including gypsum and menthol. Some of the more commonly used herbs include astragalus,
glycyrrhizin root, saposhnikoviae (Fangfeng), Atractylodes macrocephalae, Lonicera and Fructus
forsythia (Lianqiao). Lianhuaqingwen has traditional use in managing fever, cough, fatigue,
influenza, etc.746 Other formulae like qingfei paidu decoction, qingfei dayuan or huashi baidu
granules. Huashi baidu is approved in China to treat inflammation and improve immunity. Several of
these are being applied and novel formulations are being developed.397,747 Similar efforts are
underway in South Korea.748 An herbal preparation was approved in Uganda although based on what
evidence remains somewhat unclear.749 Why can’t we in the west undertake such studies?
Happily, the University of California at San Diego has an integrative medicine unit that is
looking at the potential of medicinal mushrooms (agarikon and turkey tail) in one arm versus the
qingfei paidu formula in the other.750 But so far, that’s pretty much it. That there is such a paucity of
effort is an indictment of a deeply corrupt system of market-driven science and medicine.

The Ivermectin Fiasco
An evolving story with the anti-parasitic drug, ivermectin (IVM), is further creating confusion
and mistrust, placing lives in jeopardy.751 Due to absurd politicization, many were using it for
prophylaxis or to treat serious disease, with some people taking too much, suffering side effects,
sometimes even using drug meant for animal parasitic infections.752 This misuse is dangerous, though
it does not tell us about the efficacy of the drug. Most of the extant studies show no benefit, however
we await the PRINCIPLE study’s results—not holding our breath.
Like most repurposed drugs designed to treat the virus (as opposed to the hyperactive response
that characterizes serious disease), if it works at all, it will be in the first week or two after infection.
Indeed, the TOGETHER study, another large platform trial (as noted in the table above) found no
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benefit in early use of IVM in terms of hospitalizations or deaths compared to placebo, and even using
the loosest of analyses, “per protocol” looking only at those patients who adhered to the dosing
schedule fully.215
The way I see it, it’s far worse than I thought: there is evidence not just for fraudulent data in
some retracted studies but also profiteering.753 Worse, the proponents (and salespeople) are pushing
IVM as a justification to avoid proven efforts, including vaccines, masks and social distancing.
Sadly, to hear the FDA and the “other side,” it is just lunatics buying veterinary drugs and
doing themselves nothing but harm. This despite the fact that ivermectin is a very valuable drug used
in humans to treat parasitic diseases. Still, it’s true some are using the veterinary form and some have
caused themselves harm. Aside from shaming and guilt-tripping which achieves precisely nothing.
But it is also true that as so many focus their faith and trust on media talkinghead morons like Tucker
Carlson or listen to Trump (although he got booed for actually having the sense to recommend people
get the vaccine). None of this screeching polemic helps us find out what actually works. But it places
our lives in jeopardy and fuels hesitancy and mistrust. When authorities are found to be in a continual
state of lying, how is it possible to trust anyone? This is the shame of the HHS. However, that all said
accumulating data are showing no benefit.
Ivermectin, like so many drugs used as antivirals, shows no benefit for hospitalized patients,
and given the level of fraud being uncovered, and likely has no therapeutic value whatsoever. A study
among 490 patients actually saw a somewhat larger number of patients receiving ivermectin (vs.
standard of care) go on to develop severe disease: the drug did not help in this I-TECH study.213
Another large platform study, ACTIV-6, randomized 817 people to ivermectin at 400 µg/ml for
3 days with 774 receiving placebo. Some 47% reported having had two vaccines. There was no benefit
in terms of hospitalization stay (less than one day) compared to placebo, however, only 10 in the
ivermectin arm and 9 in the placebo arm were hospitalized or died.216 Not a persuasive refutation of
the drug as such, but accumulating data collectively paint a more dismal picture.
A recently published study did appear to show a benefit as prophylaxis when taking 0.2
mg/kg/day for two consecutive days every 15 days over 150 days. They seem to have found that “no
use” of the drug associated with a 12.5 times higher risk of mortality where 45,716 (28.7%) did not use
and 113,844 (71.3%) used ivermectin.754 Overall, however, the effect was not statistically significant
and worse, they seemed to use propensity score matching in ways that make the drug look better. An
expert dissection of the study may be found here: https://www.youtube.com/watch?v=41QD2DMWC8&t=1179s
Retractions of large trials755 have been coupled with the unsavory discovery that right-wing
groups, often overlapping with anti-vaxxer lies and distortions, have been profiteering on sales of
ivermectin as well as hydroxychloroquine. The companies largely behind a great deal of the hype are
Cadence Health and a pharmacy known as Ravkoo who have been using the front of America’s
Frontline Doctors (AFD), run by an idiot named Simone Gold, a group of denialists spreading lies
about the vaccines (like supplement salesperson Mercola and the delirious anti-vaxxer, Senator
Robert F. Kennedy, Jr.).192 Indeed, the coordinated effort by powerful and influential people as
blunted the vaccination rates of many communities, driven in no small measure by right-wing
pundits. This concerted effort has had global effects, beyond the strange nation of the United States.
756 The result is a lot more hospitalizations (and lack of access to hospitals when they overflow) and
deaths, as well as providing opportunities for novel variants to arise.
Closer scrutiny of studies showing great benefit underscored that they were methodologically
poor and when one removes them and the studies retracted, the meta-analysis failed to find benefit.757
Others have delineated some of the unethical practices in undertaking clinical evaluation of the drug,
noting that while urgency is needed, this does not justify shoddy work let alone corrupt work. As an
example, the RECOVERY platform trial model provides a remarkably powerful methodology for
assessing a range of interventions rapidly and ethically.758 Indeed, Gold, was a participant in the
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violent insurrection on January 6, 2022, an attempted coup by the lying and incompetent Donald J.
Trump. She will be sentenced in June for her role.759 She was sentenced to 60 days in prison and a
$9,500 fine.760 Pretty light for sedition and insurrection.
Worse, the AFD group wants not just to profiteer on ivermectin and HCQ, but they dismiss the
value of masks and vaccines. Sadly, there is a somewhat more mainstream group of doctors who do
the same with regard to masks, remote learning and other public health mitigation strategies. They
also exclusively promote drugs pumped up by cartels like Gilead and Pfizer while ignoring a vast array
of alternatives. It is not free speech for a physician to provide misleading information. Should these
people lose their licenses to practice? Many probably should.761 Should they be prosecuted? Possibly.
This sullies science (as it does when companies like Merck want to sell a $20 course of
medicine for $712). But weirdly, it underscores how even an inexpensive drug can be a boondoggle for
those who don’t give a crap about anything but more, more, more. Here, the model of the scam is not
intrinsically bad, given the vicissitudes of access to care in the United States. People called the AFD
hotline, had to pay $90 upfront and then would (maybe) get a call back. A physician would then
provide the prescription of HCQ or ivermectin (while dissuading from using vaccines). Many did not
get called back at all. Ravkoo then raked up $8.5 million in prescriptions, specifically $4.7 million for
ivermectin, $2.4 million for azithromycin, $1.2 million for hydroxychloroquine.192
Compared to the billions being raked in by Pfizer and Moderna762 with their pandemic
profiteering, this is really chump change. But when the chumps are doing so and sharing lies about
vaccine efficacy, it’s no less despicable. Only in degree, not quality of the cruelty.
On the other hand, hydroxychloroquine may have been dealt a prematurely fatal blow by
another group known as Surgisphere who published a study in the May 22, 2020. The group claimed
to have access to a database that showed a very high risk of heart complications increasing mortality
risk but not associated with ACE or ARB inhibitors (still on the NEJM website763). The same group
published other studies suggesting ivermectin worked well and that cardiac disease was associated
with higher mortality risk not seen with the concurrent use of heart medications.
On the face of it, these appear to be good studies based on large datasets the authors claim to
have had access to. But their stories began to fall apart. Do the databases exist? (A separate question
remains—should they or should they be available to private concerns?) Investigation quickly revealed
the fraudulent and self-aggrandizing nature of the Surgisphere group and its bloviating leader, Desai.
Indeed, the ivermectin study had “implausibly high” effect sizes (the drug worked really well). Upon
closer inspection, the authors variously had little or nothing to do with the study, may not have had
access to the dataset they claimed to, although they took credit for findings that appear to have been
fraudulent and the paper on ivermectin was retracted.764
One must take care reading papers and trusting data too implicitly. I do the best I can in this
document and undoubtedly make errors—however, I am grateful when these are pointed out. Any
good researcher is eager for constructive, even if pointed, criticism. However, when any errors found
here are due to fraud by the authors, this is unforgiveable on the part of these ersatz researchers.
This kind of dishonesty puts paid to simplistic notions of “trust the Science!” Such sloganeering
ignores the reality that while the methods of science are robust, the people using the methods can
make errors that render results inaccurate or flawed. Such errors are usually unintentional but the
urge to publish or perish sometimes causes such errors to be overlooked. And the potential for
profiteering can obliterate trust when the errors arise from outright fraud. While honest mistakes may
be corrected, the dishonest variety should have serious consequences, including ending careers, if not
putting perpetrators of such fraud in prison.765
To reiterate, one notes with irony that Shkreli went to jail, like Bernie Madoff, because he
screwed his investors, not for price gouging…the old generic drug, pyrimethamine, remains at an
absurd $560 per pill for a $0.05 pill and despite FDA approving other generic manufacturers. That is
price fixing and a violation of anti-trust laws that the United States no longer ever prosecutes.
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That said—as noted above, ivermectin is based on “$cience.”766 The worst of the right-wing
version of it—or just another sleazy money-making opportunity that has nothing to do with actual
science or medicine. The studies apparently used fake patients, fake data and just outright lies to push
a cheap intervention—yet one that is making some sleazy people a lot of money. In my view, all of
these researchers and physicians involved with this should be barred for life from practicing clinical
research or medicine. How shameful for Egyptians and Americans. They cannot be trusted and
destroy already shaky respect for science and medicine. The profiteers must absolutely go to prison
and their profits taken and put into—oh, how about supplies for low-income nations and vaccines?

VULNERABLE POPULATIONS
Pregnancy and Pediatrics
First, it should be made abundantly clear that pediatric SARS-CoV-2 is not the same as
influenza in terms of outcomes. Data show that kids with COVID are more likely to end up in the ICU,
intubated and/or dying that with influenza by rather alarming margins.767 Indeed, one study
underscored that COVID-19 is the leading cause of death from respiratory or infectious diseases
among children in the United States from birth to age 19 during the year from April 2021 through
April, 2022, making it the 8th leading cause of all deaths of young people.768 German data underscore
the risks of even mild infection and increased morbidity among children, adolescents and adults.
While overall children and adolescents fared better than adults, the differences were marginal in
comparison to matched controls, with incidence ratios significantly higher in all 13
diagnosis/symptom complexes in adults and in 10 diagnosis/symptom complexes in
children/adolescents. Unfortunately, the magnitude of increased morbidity was similar between
groups for physical and mental morbidity.769
With regard to pregnancy, some good news at least is that SARS-CoV-2 infection during
pregnancy does not readily pass on to the child. However, the inflammatory milieu may adversely
impact fetal development, let alone the many risks to the mother’s survival. For example, perhaps due
to IL8 being in the cord blood, neonates frequently have an increased neutrophil activation.770 And
some have found at least in the lab a robust capacity for SARS-CoV-2 to infect embryos, specifically
via trophectoderm cells, lending concern to pre-implantation embryos, raising concerns around
whether this contributes to observed increased risks of miscarriage, prematurity and impaired fetal
growth that has been observed among infected mothers.771
Researchers in Scotland evaluated risks of vaccines during early pregnancy on miscarriages
and ectopic pregnancy risk and found no increased risk compared to pre-pandemic matched controls.
They also compared unvaccinated women during the pandemic. The study reviewed charts of some
526,167 pregnancies, nearly 400,000 from pre-pandemic and 126,956 during the pandemic. These
numbers were whittled down to 56,340 unvaccinated historical controls, 18,780 vaccinated women
with pregnancy and matched to 18,780 contemporary controls. One signal that may be important was
noting 14.7% of the historical controls but 15.5% of vaccinated women who had the ChAdOx vaccine
had miscarriages, with an odds ratio of 1.17 (CI 1.03-1.33, p=0.02). Otherwise, in general, there were
no statistically significant differences with other vaccines (mRNA) compared to control groups.772
On the other hand, women who have COVID-19 during pregnancy may pass it to their
newborns. A study of 14 pre-term newborns. While none of the infants showed signs of infection via
PCR intranasal swabs, they found in 11 signs of viral RNAs and spike proteins in the feces of the
infants. Both children who died saw increasing levels of spike and RNA before they died, one from
gestational autoimmune liver disease and another who developed necrotizing enterocolitis.773
Kids were thought overall to have somewhat lower risks from SARS-CoV-2 but only in contrast
to adults and increasingly, children are bearing the brunt of both infection and risks of Long COVID.
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Indeed, data underscore that probably 86% of kids in the USA have been infected which may be a
direct cause for the more severe outcomes from multiple respiratory infections. Others underscore
that neonates may also be at risk, with a severe case of encephalopathy reported in a 29-day old male
infant. While the baby survived, it has significant brain damage.774 Others have similarly found that
children diagnosed with MIS, some 22% presented with neurological sequelae, 42 (9%) developed
life-threatening conditions. These included acute central nervous system infections as well s disease
related to demyelination.775 Interestingly, many had underlying disorders, underscoring again the
shape of Long COVID being to some degree influenced by underlying propensities.
One cohort review of children presenting with COVID-19 to emergency departments found a
significant risk of post-covid complications after 90 days. Compared to children presenting for other
reasons, there was a greater chance the kids with SARS-CoV-2 would be hospitalized. The data
showed that 10% of hospitalized children and 5% of those not admitted reported complications 90days from presenting to the emergency room, many with greater than 7 symptoms reported. Higher
risk was observed among older kids over 14.776 Another study of 54 kids, 25 who were diagnosed with
Long COVID had, on low-field MRI examination, persistent impaired lung function among both
children and adolescents. They found, compared to 9 healthy controls, a reduction of V/Q match
(ventilation/perfusion) from 81.2±6.1% in healthy controls to 62.0±18.7% (p=.006) in the recovered
group and 59.9±19.8% (p=.003) in the long COVID group. Longitudinal data are needed.777
Another study that assessed the role of screening children according to symptoms may in fact
miss many infected kids. Children from newborn to four years of age were frequently asymptomatic.
However, the study only included 690 adults and children of whom 54 individuals were infected
during the period of study.778 On the other hand, this reinforces the need for adequate levels of
testing. The study also did not comment on the risk or development of Long COVID in the population
studied.
Omicron has posed additional clinical challenges. Some data provided encouraging news that
younger children who had been infected maintain spike antibodies (IgG) at a higher level than adults
for up to 10 months post-infection.779 This sounds great until one realizes these antibodies are not
protecting against subsequent rounds of infection or the propensity for repeated infection to increase
risk of more severe disease or Long COVID.
Some have found that the rate at which kids seroconvert after infection is lower than among
adults. A small cohort of 108 people, including 57 children, found that despite similar viral loads, kids
were half as likely to have detectable antibodies (i.e., seroconverting).780 This may have ramifications
for assessing clinical outcomes, including Long COVID if there is less direct evidence for infection.
Indeed, while data suggest the rate of reinfection among kids is lower than adults781 (at least through
delta and not including omicron), kids are getting older and with age, there is increasing risk of
reinfection. Multiple rounds of infection may increase the risk of developing Long COVID.782
In Singapore, however, a small study of kids under 17 showed that most developed sustained, if
diminishing neutralizing antibody responses up to 16 months post infection, particularly among kids
under 5 years of age with a greater drop off in NAb levels among the 12-16 group. However, this study
only included 126 kids who had mild symptoms, and the numbers in the study dropped off by the 16month point.783
A case report of a 15-year old male who began to lose coordination, could not stand or walk
without support along with other symptoms of acute, post-infection cerebellar ataxia has been
described. This occurred 2 weeks after a positive test. The good news was that methylprednisolone
treatment resulted in rapid improvement.784 While this is relatively rare, it underscores the range of
clinical manifestations that kids and adults may experience where SARS-CoV-2 infection should be
suspected as the primary or initiating etiology.
Indeed, risk of infection among children in Nicaragua was considerable, with more severe
outcomes seen in children under two years of age. In addition, re-infection was relatively common
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and not infrequently symptomatic. Indeed, reinfection in this setting was associated with a greater
likelihood of symptoms, underscoring that multiple exposures to infection is really a bad idea.785
Others compared mortality risk of influenza and parainfluenza to BA.2 infection specifically and
found that kids had a higher risk of ICU admission, neurological disorders, croup and death—it was
not mild for these children.786 UK data among kids and adolescents (aged 12-17) found a single dose
of BNT162b to work relatively well against Delta, benefit waning for infection with omicron after one
dose, the benefit lasting about 90 days, immunity improved by a prior infection.787
The best bet of course is for kids, once vaccinated, to avoid infection. “Going remote” has a lot
of problems for many children but can have significant protection, along with masking, improving
school ventilation systems and assuring that the parents are provided with any financial and other
assistance they need to care for kids if this makes it difficult or impossible to work. One group placed
a number of 14 cases per 100,000 or less in the local community as a marker of when some mitigation
measures might be relaxed, if at least 70% of the children had been vaccinated. This includes isolating
for 7 days when a test is positive and looked mainly at alpha and delta variants.788 That may mean a
more conservative adjustment is required for variants like Omicron BA.1 that is more likely to infect
children at a rate of 5-7 times. In one retrospective study among children under 5, this increased
infection did not result in hospitalization or death as much as the delta variant.789 Given the
recombinants arising, it would not be prudent to rely on these findings as the pandemic evolves. It
would be prudent to go remote when infection rates begin to rise. It remains unclear how many
schools actually adopt such practices.
At the outset, cites coming, but the risks to pregnant mothers of COVID far exceed any risks
from vaccines. A study in Scotland found that the vast majority of problematic pregnancies, critical
care admissions and deaths of newborns were among unvaccinated women.790 Another study
reviewed women receiving vaccines just prior to or early in pregnancy. While they found no evidence
of any fetal anomalies, the study was a single-center retrospective one, undertaken by individuals who
received funding from Pfizer.791
Still, the risks of infection still outweigh risks of vaccination although more data are needed to
address this question. A study of 7,772 live births underscored that mothers infected with SARS-CoV2 were more likely to have children with neurodevelopmental disorders, risk increasing with how far
along she was when infected. The specific impacts among the 222 offspring of infected mothers were
on motor function and language and speech disorders of unspecified order, along with an increased
risk of pre-term birth. Odds ratio for neurodevelopmental disorders was 1.86 (1.03-3.36, p=0.04).792
By contrast, others have noted the increased risk of brain damage and psychiatric disorders
among offspring of infected, unvaccinated pregnant mothers. This despite the fact that the child is
often not born infected. They suggest increasing choline and vitamin D supplements among pregnant
women at risk. And of course, vaccination.793
Indeed, others have shown evidence that vaccination during pregnancy is safe and reduces
infection risks significantly. A Swedish/Norwegian study among women who received a vaccine,
mostly mRNA and mostly in the second and third trimester found no adverse effect in terms of birth
outcomes. The majority of this cohort were unvaccinated. While there were some more adverse birth
outcomes in this group, they did not differ as substantially as one might expect compared to
vaccinated women. This was a birth registry review study and thus has some limitations.794 However,
others found similar results, with the likelihood of infants being infected 4 months after birth much
reduced if the mother was vaccinated.795 A retrospective, observational matched-cohort found less
than 1% risk of adverse events (fatigue, lymphadenopathy) from vaccination compared to no
vaccination among pregnant women and no signs of serious adverse events among 45,232 women
who were vaccinated.796 Another study showed only a small increase in local injection site reactions
among pregnant or lactating women receiving a booster, though the authors have some conflicts of
interest so serious adverse events may have been downplayed—if the number is a tiny percentage,
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there may still be important unanswered questions with regard to risk/benefit. The results overall
were comparable to non-pregnant vaccine recipients.797
Similar outcomes were seen in a review in Canada of 97,590 women who also mostly received
mRNA vaccines in the 2nd/3rd trimester. There was no increased risk of peripartum outcomes such as
hemorrhage, chorioamnionitis (infection of the membrane/fluid surrounding the fetus), Caesarian
delivery or admission to the neonatal unit among vaccinated women. But again, there was also no
particular benefit in terms of outcomes for vaccination.798 Other data underscore risks to women and
their infants who acquire COVID so I think it would be glib to claim the vaccine doesn’t help based
only on these data.
One prospective study of some 2,641 pregnant women during three time periods found
differences in outcomes, separated by pre-delta, delta and omicron and also evaluating breakthrough
infections. Delta and omicron waves were associated with increased risk of infection, while delta was
also associated with a higher risk of severe outcomes than omicron. Transmission to the baby was
observed in 32 of 1015 tested cases, the majority occurring in unvaccinated mothers. This was only
one institution and we still don’t know if there are long-term consequences but the preliminary
evidence again suggests vaccination confers protection to the baby.799
For newborns, breastmilk has a lot of an antibody known as immunoglobulin A (IgA) which is a
first line of defense against viral infection. While the immunological benefits (or risks) of breast milk
remains understudied generally as well as in SARS-CoV-2 disease specifically in terms of protective
capacity, one study provided evidence that there were higher levels of IgA in breast milk after
vaccination, providing an important potential additional layer of protection for the baby.800 This is
important especially noting kids under 5 remain ineligible for vaccines at the time of this version.
Through the course of the pandemic, young people have been variously described as virtually
immune to acting merely as vectors of disease transmission. Neither of these ideas are true. The
former, unfortunately, is being destroyed as omicron is causing increased hospitalizations and deaths
of kids, particularly in places where kids under 5 or 15 are not approved for vaccination.
Data underscore the benefit of vaccination vs not being vaccinated in terms of infection after
two doses of BNT162b2 vaccine. Increasing the number of kids (soon to include those under 5 years of
age) who are vaccinated will help further reduce risks—but with the clear caveat that immunity wanes
rapidly. Indeed, by two months, the vaccine efficacy was only about 29% in kids 5 to 11 years old and
17% for kids 12-15. A booster raised efficacy to 71% but that is only looking up to 6.5 weeks after the
booster.801 We need a new generation of better vaccines.
Worse, kids are developing long COVID and/or multisystem inflammatory syndrome (MIS)
that can arise even weeks after an initially mild bout of disease. MIS is characterized by chronic fever,
GI symptoms, cytokine storm and a range of heart problems. For some, this may be due to damage to
the gut epithelial barrier, as reflected by increases in a marker known as zonulin, a modulator of
intercellular epithelial tight junctions that line the gut and prevent spillover of contents into the
blood. Virus was found in the stools of such children, many around the age of 8, despite none in the
blood. One child given the drug, larazotide, a zonulin inhibitor, saw not only declines in antigenemia
but improved clinical outcome.802 (See the section under Organ Involvement, Guts and
Gastrointestinal.)
A bit of a reprieve from Danish data found that vaccination reduced the risk of MIS in kids
considerably and that the initial omicron wave was less likely to result in MIS developing than in delta
or other variant waves.803 This, however, must confront the greater virulence of BA.5, for example, as
well as the waning overall efficacy of the first generation of vaccines after around 12 weeks since the
last inoculation.
To be clear, MIS is usually associated with acute infection and resolves with disease resolution
in most kids, as well as the adult form known as MIS-A. MIS is a fairly rare condition and is marked
by symptoms such as prolonged fever, involvement of at least two organ systems, rash, hypotension or
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shock, abdominal pain, diarrhea and other symptoms. As such, it must be distinguished from Long
COVID, although some underlying pathophysiology is shared between the two, notably inflammation.
However, in MIS, that usually resolves in a few weeks whereas Long COVID persists for months or
years. MIS commonly affects the heart with GI/kidney and musculoskeletal conditions accounting for
a lot of the pathology and is commonly (effectively?) treated with immunoglobulins and
methylprednisolone or prednisone.804
A longitudinal study of nucleic acid expression among 237 kids with MIS found overlaps and
distinctions between those with MIS and those who only had COVID (vs. uninfected controls). Among
the differences were increased levels of cell-free DNA and solid organ involvement, along with the
usual suspects of inflammation and increased cell death via pyroptosis. By contrast, higher levels of
plasma cell-free RNA (cfRNA) is observed in MIS that were associated with endothelial cells, while in
COVID alone, it was seen in neutrophils and thymocytes (as well as those with MIS). In addition,
cfRNA associated with Schwann cells underscores a risk of neurological disease, which has been
document in kids with MIS. The cell-free indicates damage to the cells and spillover. They also
observed more T cell exhaustion associated with downregulation NK and CD8+ T cells, driving the
sustained inflammatory responses.805
Omicron adds a new twist of increased cognitive deterioration806 and in a case series, serious
psychiatric sequelae even after mild disease. A review of 5 pediatric cases showed movement
disorders, anxiety (separation anxiety among younger children), and emotional dysregulation.
Sometimes these evolved some weeks after initial infection.807 While one very small study in Israel
suggested fewer cases of MIS in children with omicron compared to delta or alpha waves, there were
only 33 kids in the omicron arm, many can develop MIS after the 16-week period of the study and it
was a single site. Still, if this holds up (and barring the impact of upcoming variants), it may reflect
intrinsic differences in omicron’s virulence, better treatment management and/or the impact of prior
infection or vaccination.808 Each of these may contribute and as treatment and vaccines improve, may
help further reduce the incidence of MIS. Meantime, well ventilated schools, recreation and child care
centers along with masks would help if anyone gave a damn.
And kids with neurological manifestations like headache or acute encephalopathy, were more
likely to be admitted to the ICU. In a cohort of 1493 children, 44% showed signs of neurological
disorders. These kids were more likely to also have a diagnosis of MIS. A lot of the kids had preexisting neurological conditions.809
Even prior to omicron, a cross-sectional study provided evidence that MIS may be more
common than thought, possibly disproportionately affecting non-white children and with any
ethnicity, while rare, worse in terms of severity than worst influenza outcomes. Still, proportionately
more children per 100,000 were hospitalized with influenza or RSV infections.810 Others have
documented increased admissions of pediatric patients during omicron, suggesting that the virus may
be more severe in kids.811
Another worrying finding is the development of fulminant hepatitis in children. One study
showed not only that hepatic injury during COVID was common but, among five kids evaluated,
presented as acute liver failure or hepatitis with cholestasis (blockage of the bile into the duodenum)
in children. They observed periportal echogenicity, dilated biliary ducts, portal edema and gallbladder
wall thickening as clinical features, along with portal and sinusoidal congestion, and portal and
parenchymal lymphocytic infiltrates. Encouragingly, they noted that use of corticosteroid therapy
briefly helped improve their condition. They also noted that other date show that an elevated ALT was
correlated with a higher risk of severe disease and admission to the ICU among children.812 A
retrospective cohort study of some 186 children with MIS-C found that a 3-week course was as
effective in managing MIS-C as longer courses with fewer side effects. The downside of using
glucocorticoids for the kids was weight gain.813
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A case report of episodes of acute hepatitis 2-3 weeks after a Pfizer shot. They found a CD8+ T
cell dominant hepatitis featuring pan-lobular, activated and SARS-CoV-2-specific cells.814 Whether
this explains the mysterious cases is not yet known.
As to disease transmission, don’t blame the kids. It’s the dumbass adults, like Walensky and
the degraded CDC, for their anemic and bullshit guidance regarding when or how long to go remote or
use of masks, let alone mere declarations recognizing the importance of ventilation while successfully
doing nothing about it.
Policy should be driven by data but now it’s about politics and profits. The data are nonetheless
compelling and the suffering and deaths rest upon the crumpled brows of benighted public officials at
the top. One assessment by the US National Cohort Collaborative evaluated 56 participating facilities
among people under 19 years of age after COVID testing through September 21, 2021 (i.e., includes
delta wave but not omicron). They sought to assess case severity, hospitalizations and deaths as well
as the development of prolonged symptoms or MIS. Among over 1 million children, nearly 16%
became positive, some 167,262. Of these, over ten thousand kids were hospitalized, nearly 14% of
whom developed severe disease. Kids were at greater risk of developing MIS if they were male,
African-American, obese or under 12-years old. Being aware of such risk factors for serious disease
identifies kids who may best benefit from use of antivirals or monoclonal antibodies.815 (And yes, I’d
love to see studies of very safe interventions like combinations of micronutrients, botanicals and
agents like NAC, melatonin and probiotics to see if these can help further reduce risk of these
inflammatory conditions.)
And some good news: a case series of 15 kids, compared to 48 not vaccinated, who had had
MIS were observed for any adverse events or risks from the vaccine. They saw neither immediate bad
reactions, nor any recurrence of their MIS symptoms.816
Some of these problems may be related to an increase in children presenting with diabetes and
insulin-requiring ketoacidosis. Indeed, a wide array of data underscores the heightened risk of
children with even mild infection developing new onset type 1 diabetes.817
One study noted an increase in the incidence of diabetes diagnoses during COVID than in the 5
years prior to the onset of the pandemic.818 Another study showed that aside from worsening a
diabetes diagnosis, kids under 18 years of age had increased risk of a new diagnosis of diabetes more
than 30-days after COVID-19.819 Some marginally good news was a study conducted among over
50,000 youth in Colorado and Bavaria in Germany, examining whether increased Type I diabetes risk
was associated with autoimmune disease development after COVID. They found no evidence for this
among the kids in their cross-sectional analysis, but the baseline values of auto-antibodies was low
(with the Bavarian kids looking marginally healthier).820
There is still a paucity of data on the prevalence of Long COVID among pediatric patients. The
immune systems of growing kids are rapidly evolving in the first few years of life through to the
endocrine changes impacted by adolescence. It appears kids are somewhat less likely to have a strong
inflammatory response, which indeed may be protective. In early age, there is a propensity to respond
with tolerance more than resistance; resistance is indeed sometimes futile, at least among those who
develop serious disease. Those who wind up with this balance upset are more likely to develop severe
disease or MIS. In addition, whether mild infections lead to chronic issues if virus is sequestered in
children is yet to be determined, but given the growing impact among adults, it is likely. Further, kids
shed virus in their stool longer than adults. Interested parties might wish to review the cited paper.821
A review paper assessed 21 studies and found a prevalence of 25.24% of children with Long
COVID, in line with adult numbers. Similar symptoms abounded, most predominantly mood
symptoms, fatigue and sleep disorders. These children also had a higher risk of ongoing dyspnea,
anosmia/ageusia and/or fever. There are caveats as the classification of the disorder and its definition
vary along with the high level of heterogeneity between studies822 but this seems like a pretty robust
signal that COVID-19 is going to be have reverberating and chronic effects of years to come. What is
66

POTENTIAL COVID-19 TREATMENTS: 12/10/22

needed is better analytic tools to address ongoing symptoms and effective therapeutic management
strategies.

Other Vulnerable Populations
The majority of infected individuals do not require hospitalization. Understanding who may be
at risk of more severe disease has presented challenges. Certain clinical characteristics have widely
been observed, including hypertension, diabetes, male gender and certain underlying conditions such
as HIV, cancer and some autoimmune diseases which may present a higher risk. Indeed, infection
with SARS-CoV-2 initiates a cascade of events that includes impaired immunity. The result is a
greater risk that an erstwhile mild bacterial infection may become severe. Indeed, such new infections
or reactivation of old infections will further increase the risk of a range of cancers. Recent research
underscores how bits of bacteria from Salmonella, H. pylori and other infections may facilitate the
development of a range of cancers, some of which are already well-characterized.823
Vulnerable populations may be more at risk as those with asymptomatic infection unwittingly
spread it. And long COVID develops often in people even with asymptomatic infection. There are
multiple mutations that are arising and still the amount of viral sequencing globally is far too low. In
regions of low vaccination rates, this allows more opportunity for the virus to mutate, spread around
and indeed, mutate into more effective transmission, including by bypassing vaccine immunity.824
Other more vulnerable communities, those with immune suppression or on dialysis, for
example, tended to have less benefit from booster shots. Here, a small group saw better outcomes
with using the same mRNA vaccine for three shots but the comparator was Astra Zeneca, where a
third shot of BNT elicited a better neutralizing antibody response. However, these responses were not
as robust, underscoring the need to take extra care, as response to omicron was not as robust as to
delta and may require a fourth dose after some time.825 Israeli researchers determined that a fourth
dose among those 60 and older resulted in a robust increase in a doubling of reduction in infection
risk while risk of hospitalization was lowered by four times. However, these data only run for a few
weeks post boost.826
Researchers in the Netherlands undertook a prospective observational cohort evaluation of 584
immunocompromised patients with hematological cancers (e.g., lymphoma, CLL, CML), giving some
a 3rd dose of Moderna vaccine five months after the initial two shots. Originally, the study included
723 but 139 either dropped out, became too ill or died, reducing evaluable patients. They had better
responses, comparable to healthy individuals for the most part, however they did not compare directly
to those receiving a third shot after a shorter period. Pertinently, those completing anti-CD20
therapy, CD19-directed chimeric antigen receptor T-cell therapy recipients, and patients with chronic
lymphocytic leukemia receiving ibrutinib were less responsive or non-responsive. Others, e.g., those
with multiple myeloma, responded better.827
A study among individuals with rheumatoid or musculoskeletal diseases found that vaccination
with either mRNA vaccine did produce significant increases in neutralizing antibody response, with
91.5% (Pfizer) and 93.1% (Moderna) having ≥250 U/ml of antibody response. However, the effect
appeared to be more robust with the mRNA-1273 (79.2% ≥250) over BNT162b2 60.5%) when on
immune suppressing medications. Note that those receiving mycophenolic acid or mycophenalate
mofetil had much lower levels than others, but the Moderna was still somewhat better, with 11.4%
achieving a titer over 250 while only 4.3% achieved this with Pfizer.828
Indeed, even with an undetectable HIV load, a chronically low CD4 count is one of a few factors
that place people living with HIV at higher risk of morbidity and mortality with COVID-19. This, along
with older age and some of the other co-morbidities (obesity, hypertension, diabetes, etc.) and/or a
recent opportunistic infection increase the risks.829 Others found similar higher risk of
hospitalizations among people with CD4<350, being black and Chronic kidney disease (CKD), chronic
obstructive pulmonary disease, diabetes, hypertension, obesity, and increased cardiovascular and
hepatic fibrosis risk scores.830 Other data show similar safety profiles with different vaccines for
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people with HIV, with potentially blunted responses among those with lower CD4 count (or worse,
not yet on ARV treatment). Indeed, data suggest that people with HIV are four times more likely to
develop Long COVID.831
The WHO Global Clinical Platform was interrogated to assess the risks of severe COVID-19
among 16,955 people living with HIV and they found higher risks of hospitalization and death. This
was largely driven by data from Africa (96% of the cohort), underscoring yet again the need for
vaccines focused on highly vulnerable groups like those living with HIV as well as consistent access to
antiretroviral therapy, although the good news was that 91% were on ARV. Of these, 24.3% died
(3,913 people).832 The reality is unfortunately, millions still lack access to ARV.
In the first year of the pandemic, a review of data in Spain observed fewer HIV diagnoses
compared to 2019, however people showed up with lower CD4 counts. While most maintained
undetectable viral loads (11% each year), there were more cases of gonorrhea and chlamydia
infections as well as a higher rate of side effects such as increased cholesterol. Worst of all was the
observation of a 264% increase in mortality, about 40% due to COVID-19, but also to other causes
such as heart disease.833 (Again—mild or asymptomatic cases increasing cardiac risks?)
Worse, infection with SARS-CoV-2 increases risk of developing diabetes by 166% compared to
uninfected, matched controls.834 Incidence of new type 2 diabetes diagnoses among nearly 36,000
people who had had COVID-19 (without use of corticosteroids) was substantially increased compared
to those with other acute upper respiratory infections, at a rate of 15.8 cases per 1000 person-years
versus 12.3 for the latter group, underscoring a need for glucose monitoring.835 Overall, kids had a
higher risk of a new type 1 diabetes diagnosis after 6 months than age-matched controls, with kids
aged 0-9 with a hazard ratio of 1.728 (1.02-2.94) and for kids 10-18, 2.18 (1.57-3.03). Still the absolute
risk was relatively low, with 123 such diagnoses among nearly 315,000 patients. While that may not
seem like much, the global impact of increased pediatric disease burden—and with no mitigation
strategies in place, will result in enormous morbidity and mortality.836
Further, it is clear that those who are immune-compromised and thus ore vulnerable, may also
permit more variability in the evolution of SARS-CoV-2. The clear answer is to redouble efforts to
help assure all such individuals first are protected overall and moreover, that they receive appropriate
treatment.837 (Millions globally still lack access to HIV antiretroviral drugs, for example.)
Understanding the risks may help direct therapy or vaccination. While many people had been
diagnosed before and some during the pandemic, data show there was a significant reduction in the
number of cancer screenings from January to October, 2020, particularly for mammograms and
colonoscopies.838 This may add to the burden as SARS-CoV-2 infection may worsen outcomes for
people living with cancer. Indeed, there is evidence that the virus suppresses the p53 gene and may
exacerbate an underlying propensity for cancer or increase the risk of cancer developing, not unlike
other oncogenic viruses like EBV, HHV-8 and papillomaviruses.839
A meta-analysis of case control and other studies found younger people, and people with lung
or hematological cancers, were at higher risk of dying. By contrast and intriguingly, those with breast
or gynecological cancers were at lower risk of death. Chemotherapy was also a higher risk with a
pooled 30% case fatality rate vs. only 11% for endocrine therapies.840
Other research points to a more granular approach, assessing some 45,000 in a retrospective
study and classified by 12 different cancers with a rate of 13.4% overall (as opposed to about 5% for
non-cancer patients). While all cancer patients, especially those with active cancer, had more
breakthrough infections than others in their age group, there was variability. The highest risk patients
were those with pancreatic, lung, and colorectal cancers while thyroid, endometrial and breast cancer
reflected the lowest risk for a breakthrough infection. Cancer patients had a higher risk of
hospitalization (31.6%) and death (3.9%) vs. 6.7% and 1.3% among those without a breakthrough
infection.841 A retrospective observational study in Israel of 124,50o people compared naïve
populations who had been vaccinated against those who had not. There was 6-fold higher risk of
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breakthrough infection and 7-fold higher risk of hospitalization compared to those who had been
infected, in terms of re-infection.842 Perhaps a mild case of omicron will help provide extra immune
protection? Balanced against the concern of Long COVID developing. Indeed, a small 60-person study
suggested that T-cell immunity is sustained among infected individuals, despite the dramatic
variations in the spike protein.843 However, there are data suggesting that repeated rounds of
infection increase the likelihood of either serious disease or Long COVID developing.
Those with solid tumors may see greater benefit from vaccination than those with
hematological cancers, reflecting additional challenges in these vulnerable populations.844 Not
unexpectedly, this varies significantly depending on the type and stages of the disease. Those
hematologic cancers and with lymphoid cancers had the weakest responses. This was a small study of
515 people who had received the Moderna vaccine.845 A second prospective, comparative study among
841 immunocompromised individuals receiving either Pfizer or Moderna found that at 6 months, 70%
had lost neutralizing antibody titers in the blood vs. 40% among healthy controls. Again, there were
differences based on whether it was a solid or blood tumor or if it was autoimmune disease. The
Moderna vaccine had somewhat greater durability.846
Once hospitalized, most vaccinated patients will recover without the need for intubation.847
Not the case for too many infected but unvaccinated individuals (and yes, those fully vaccinated,
albeit rarely).
There is improvement in survival but overwhelmed ICUs, lack of enough healthcare workers in
some regions, and limitations on available technologies increase mortality risks. Such crowding is also
dangerous for those who need other services (chemotherapy, heart disease, etc.) both for accessing
overworked staff, risk of infection and prolonged wait times.
In addition, many sites, for example, don’t have access to ECMO machines. However, such
equipment requires a great deal of expertise to operate successfully. Recent data suggest that many on
such machines will probably die anyway—and as one proponent of the intervention notes, the
increased mortality rate may reflect less use of vents such that by the time a patient needs the
intervention, their condition is too deteriorated?848 We don’t know—but it makes it all the more
important to see if we can find interventions that prevent patients from progressing to the point of
needing ECMO or intubation.
The overall survival rate, among those with in-hospital cardiac arrest, is pretty dismal for those
with COVID in the ICU. The rate found in one study found about a 12% survival rate, similar to two
other studies.849
Clinical trials should be undertaken of a variety of interventions, and we have seen that large,
randomized, open-label platform studies (like RECOVERY) can provide meaningful clinical data. For
example, a range of micronutrients and botanicals may help manage many of the sequelae of severe
disease. Rather than comparing such a combination to placebo, a control arm could include a multi
along with standard of care, or dexamethasone could be used in both arms for those on vents. This
could establish if a micronutrient combination may impact outcomes of interest (especially, of course,
mortality). Micronutrient therapies are very safe, inexpensive and preliminary data and data from
other indications (e.g., influenza, ARDS and sepsis) are encouraging. Given that in overwhelmed
ICUs, a sequential organ failure assessment (SOFA) under the Crisis Standard of Care will
determine who receives treatment and who dies, it would seem such interventions would at least be
worth a try.850 Indeed, a triple-blind RCT of 97 patients with a parallel assignment clinical trial with a
control group without treatment looked at patients with septic shock with multiple organ failure
found that, with standard of care, individual agents were beneficial. This included intravenous
administration of an arm each using NAC, vitamin C, melatonin or Vitamin E. They had various
impacts on markers of oxidative stress while improving clinical outcomes. NAC in particular
decreased organ failure while vitamin C seemed to have a better impact among those with
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pneumonia.851 And would providing such agents to any hospitalized patients with SARS-Cov-2 blunt
progression and prevent the need for vents? This question has yet to be answered.

VACCINES ANALYSIS
Types of Vaccines
The varieties of vaccines include:
• inactivated SARS viruses;
• mRNA subunits (e.g., “Moderna” or “Pfizer”);
• DNA vectors;
• non-replicating viral vectors;
• replicating-viral vectors;
• virus-like particles and
• protein sub-units (derived from portions of the SARS-CoV-2 virus).
Each is designed to elicit adaptive immune responses, primarily assessing humoral immune
responses (antibodies) while cellular immune responses (T cells) are less frequently assessed. Such
tests for T-cell immunity are costly and not widely available. While some evidence suggests that the
cell-mediated arm of adaptive immunity is sustained even when neutralizing antibody levels fall, it is
unclear whether this sustained immunity is clinically meaningful in terms of preventing infection,
serious disease or death. Mounting evidence shows the targets of neutralizing antibodies may
experience antigenic drift: a potential challenge for vaccine efficacy.852,853
Vaccine versions that can be administered intranasally (snort it!) are under development854
and may provide further protection, given the immune response in the nasal mucosa is where our
bodies first encounter the virus.855 One interesting candidate uses an adenoviral-vector to present
spike, nucleocapsid and RdRp antigens that was found to protect mice against alpha and beta
variants, inducing tripartite mucosal immunity that effectively trains T and B cells.856 Another version
requiring no adjuvant and using only the spike protein also found robust mucosal immune responses
were induced—again, though, only in mice.546
Other efforts to find a pan-genotypic vaccine for all coronaviruses or at least sarbecoviruses is
ongoing.857 The sarbecoviruses are a subspecies that includes the original SARS and COVID-19 and
are distinguished from embecoviruses or betacoronaviruses by having only one papain-like protease
expressed by an open-reading frame gene (ORF1ab) instead of two.858 Some work, for example,
suggests that the Pfizer vaccine may be the right track to follow as it induces responses to SARS-1 as
well, however, it is unknown if this is clinically meaningful.859
But there is more novel work underway. Another approach uses viruses that infect bacteria
known as bacteriophages. Once bacteriophages were commonly used as a treatment for a variety of
infections and now making a bit of a comeback. Here, the authors used CRISPR technology to design
alter bacteriophage T4, incorporating various viral components such as the spike protein, spike and
envelope epitopes as surface decoration and nucleocapsid proteins. These were inserted in various
parts of the phage to maximize expression and immune responses. Early work suggested that it
induced robust cellular and humoral immunity against an array of epitopes in mouse and rabbit
models. Note, however, the authors are seeking to patent their work, underscoring yet another
market-driven approach to discovery.860

Vaccine Development
As of October 20, 2022, there are 821 vaccine trials assessing some 242 vaccine candidates
with 50 approved or provided emergency use authorization in various nations (see
https://COVID19.trackvaccines.org/vaccines/). Emergency Use Authorizations (EUA) are being
issued around the world along with some outright approvals. An EUA is not the same as a drug
approval and the differences between EUA and expanded access have been set out.861
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Cuba has several promising vaccines, at least one of which is being distributed for free to
citizens of Latin American nations.862 Iran is working on developing a number of its own vaccines.863
Among western nations (or “the North”), governments are under the thumb of pharma cartels and
secrecy all around in agreements despite billions in public funding, are incapable of making enough,
fast enough and at a reasonable cost. This appears to be true of China as well and India’s efforts had
been derailed by an horrific delta wave in May and June of 2021.
Meanwhile, Peter Hotez, MD and his colleagues at Texas Children’s Hospital and Baylor
College have developed and released all the information about, and refusing to patent, a protein
subunit vaccine now being trialed and produced in India. This makes it about $1-$1.50 per dose.864
By law, an EUA is a call for more robust follow-up and research. Sadly, the fact that they are
not approved has been latched onto as a rationale for vaccine hesitancy. This is not a reflection on
efficacy perhaps so much as it is safety. However, both safety and efficacy should be under assessment
on an ongoing basis as part of being granted an EUA.
It does not help when it turns out at least one site undertaking the phase 3 study for Pfizer’s
vaccine “falsified data, unblinded patients, employed inadequately trained vaccinators, and was slow
to follow up on adverse events.” Trials in Texas run by a private company, Ventavia Research Group, a
worker had sent a complaint to the FDA about the problems at the site, causing great concern among
employees and others involved. Sadly, FDA did nothing, intentionally under-resourced to assure such
laxity is permissible. And despite being aware of the myriad and festering problems at Ventavia, Pfizer
in its arrogance has them contracted for four other studies, including pediatric studies.865
With the Pfizer and Moderna vaccines, this is not just a new vaccine but a new technology,
using messenger RNA (mRNA) in nanolipid balls. This technology has far broader potential
applications (as vaccines and therapeutics). Now that we are recommending boosters (while much of
the world lacks ANY vaccine), the United States NIH refuses to undertake large simple or platform
trials to ascertain how best to do this (and in whom). There is an international consortium called the
TOGETHER Platform Trial that includes sites in Canada, Brazil, Australia and the United States but
all 11 trial sites are in Brazil. For example, trials comparing the getting a third injection of the same
vaccine (homologous) could be compared to getting a different vaccine. The United States has
approved heterologous boosters. Having gotten the Pfizer, I got a Moderna booster.
The vaccines and the technology around them should be nationalized, given especially the
amount of public investment and company lies about not only their ability to produce enough but the
ridiculous prices they are charging in a global pandemic.866,867 J&J managed to contract to a company
with a history of screw ups and lost millions of doses.868 Indeed, as part of the US’s Warp Speed
program, a $600 million contract that more of our public monies were used to pay for J&J and AZ
vaccine production has been terminated due the incompetence, corner-cutting and abject failure of
Emergent Biotechnologies. J&J of course will continue to contract with this disreputable company.869
Batches of Moderna’s vaccines have been recalled due to the presence of metal contaminants—these
have killed people in Japan.870 Even Gilead’s remdesivir had batches recalled due to the presence of
glass particles, with the company refusing to say where the damaged batch was produced.871
The politics interfere with public health to the tune of prolonging the pandemic. For these and
other reasons, the United Nation’s COVAX program (run in partnership with the heavily Gatesfunded GAVI) has dismally failed in their targets for acquiring and dispensing vaccines,431 ignoring
sage advice to contemplate and implement bottom-up approaches to acquisition, distribution and
management.872 A more definitive report on the failures of COVAX was released by MSF.873 Which of
course for company executives, shareholders and not a few corrupt politicians, this means huge and
ongoing profits. For hundreds of millions of people, if not billions, it means lack of access, more
sickness and mortality and an increased risk of prolonging the pandemic. We have the tools and are
failing to use them properly.874 The United States, with its horrific case and mortality rate is hardly
the example to follow.
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What’s more important? The “fiduciary duty” of pharma execs to satisfy the voracious greed of
rentier parasite stockholders (or stock buybacks to enhance executive portfolios) or human life?
Sadly, the answer has been to defer to the interests of greed over science, health, medicine and life.
What we need is a universal vaccine and for ALL vaccines, testing and therapeutics to be considered a
public good, not just a piggy bank for 0.01% crooks.875 Indeed, a Cuban-Chinese collaboration may be
likely to come up with one first and, understanding global human needs, probably will make it widely
available at low cost.876

Background and Efficacy
At least through the delta wave, the chance of being hospitalized was much higher in terms of
incident rate ratio among unvaccinated in a review of data from the Lombardi region in Italy up
through December 15, 2021. While the ChAdOx vaccine reduced risk, mRNA vaccines did a better job.
Among those who were hospitalized despite vaccination, most were older with a median age of 72. Of
the 553 patients admitted to the intensive care unit (ICU), 139 (25.1%) were vaccinated and 414
(74.9%) were unvaccinated. So vaccines don’t entirely eliminate risk but they do reduce it.
Unfortunately, once in ICU, the differences in mortality vanished.877
Omicron is presenting a first significant challenge to vaccines. More breakthrough infections
are occurring, although recent inoculation appears to reduce risk of hospitalization and death. And in
Fall of 2022, we are facing a novel collection of subvariants that render all the monoclonal antibodies
ineffective. Several are popping up and taking off in various parts of the world including BA.4.6, BF.7,
BA.2.75, BQ.1.1 and XBB or XBB.1. Whether the new bivalent vaccines that include some antigens
from BA subvariants will continue to provide protection against severe disease and death is unknown,
although preliminary evidence suggests there may be some ongoing protection (for some, having been
infected at some point may further add protection).
One in vitro study assessed the impact of the bivalent vaccines compared to the monovalent
with a particular eye on subvariants BA.2.75.2 and BQ.1.1 which both have the R346T mutation. The
bivalent produced a somewhat higher neutralizing antibody response than the original vaccines
against these two variants, however, it was still lower than for the Wuhan strain.878 Some evidence
exists for prior infection with earlier omicron subvariants providing about 50% protection against
BA.2.75* sublineage but virtually none from earlier infections.879 This is only modestly encouraging
insofar as this variant is fading and others are rising. Others have found blunted effects of current
mRNA vaccines in terms of neutralizing antibody responses.880,881 An industry study suggested
evidence of cross-neutralization with mRNA but only at 29 days post-vaccination.882
On a population level, relying solely on vaccines is probably a bad idea: we need layers of
attack. Even prior to omicron, vaccinations cut the risk of re-infection by only half.883 Even if risk of
hospitalization and death is reduced (and one model estimates that through 9/30/21, vaccines cut
infections 52%, hospitalizations 56% and deaths 58% the latter amount to over a quarter million lives
saved884), it is not clear how many infected individuals will develop Long COVID (let alone each
acting as potential “incubators” for novel variants to arise). And while the model of efficacy for
vaccines is good—it could and should be much better. Let alone the arrival of omicron’s greater
infectiousness and time since last inoculation increasing, resulting in decreasing immunity.
Again, omicron rather put paid to the ability of the first generation to prevent infections while
still offering protection against hospitalization and death. Still, despite boosters, some people still
developed fatal SARS-CoV-2 infection. A study in England sought to determine individuals at highest
risk of death. On the one hand, the overall good news was the rate was low, with 4,781 (mostly white)
deaths attributable to COVID despite vaccination among 19,473,570 individuals, with a median age of
85 among the deceased. Several conditions popped out as being higher risk of death, including severe
combined immunodeficiency disease (SCID), blood or marrow cancers, MS/Huntington’s chorea,
pulmonary hypertension, those with learning disabilities or Down syndrome, dementia, cirrhosis,
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lung or oral cancer, Parkinson’s, rheumatoid arthritis, COPD, underweight, heart failure and epilepsy
(see Fig. C).885
In September, 2022, the FDA and CDC gave the green light for booster vaccines that are
bivalent, providing a boost against both the original strain and BA.4/BA.5 variants. Just in time for
said variants to be on the wane and with little evidence they will provide much additional protection.
This may provide some protection but probably very short-lived given the reduction in durability of
neutralizing antibody titers with each booster and particularly with the mRNA vaccines. Indeed, data
suggest that the new bivalent vaccines don’t produce any better neutralizing antibody response
toward BA.4 or BA.5 strains than the original mRNA vaccines.481
We may in fact be arriving at a point where further boosters are more likely to enhance
vaccine-associated risks than they are providing protection, especially if forthcoming circulating
variants evade such immune responses. The key to vaccination should be durable responses that are
effective against infection as well as hospitalization or death. While neutralizing antibodies are
sufficient for protecting against infection, induction of CD8+ cell-mediated immunity is a critical part
of preventing hospitalization and death.886 One study showed a long-term persistence of CD8+ T-cells
that recognize antigen presented by HLA-A*24:02 that presents a spike protein antigen known as SQ19 and S-NF9. The highly conserved epitope induced responses for more than 30 weeks (under 8
months) that, for people with that HLA type and exposed to viruses with these antigens, may provide
ongoing protection.887 Undoubtedly, there are other such cell-mediated responses from an array of
vaccines, so this is interesting data but may be a finding of limited clinical utility.
A snapshot review of new infections of 7 days prior to September 3, 2021 among 68 nations
found no correlation between the national vaccination rate and the number of cases per million. This
was during the delta wave. This is perhaps a dicey analysis and the authors make clear this is not a
refutation of the value of vaccines. But one point they make clearly: stigmatizing people for not getting
vaccinated is a really stupid approach, guaranteed to fail if that’s the only strategy embraced to
address the pandemic.888 Clearly, Biden didn’t get the message. Worse, the failure to prioritize public
health means few are actually masking at all anywhere.
A cross-sectional study of hospitalized US patients with COVID among 250 hospitals found
substantially higher rates among unvaccinated individuals. This ranged from 3.5 to 17.7 times more
likely, regardless of booster dosing. During the omicron initial wave in Jan-April, 2022, rates of
hospitalization were 10.5 times higher in unvaccinated patients and an additional 2.5 times higher
among those unboosted. Being a cross-sectional study, this may not be generalizable to all individuals
in the country, some may have been hospitalized for reasons other than COVID and some may have
had their vaccine status misclassified. Many of the authors received pharma funds, however, funding
for the study largely derived from the CDC.889
In terms of efficacy, one group determined that the advent of vaccines globally averted nearly
20 million deaths. This is impressive indeed—however, it is also an indictment given how many
billion shave yet to receive a vaccine and the lack of equity in distribution and access.890 Others,
reviewing records of some 192,509 hospitalized patients with COVID determined a range of 3.5 to 17.7
times greater chance of hospitalization among unvaccinated individuals, with lowest rates among
those who had received a booster. With omicron, the likelihood of being hospitalized when
unvaccinated was 10.5 times higher.889 Which is good news but incomplete and also underscores that
people not infrequently may be hospitalized with COVID despite vaccination status, which is not a
reason not to get vaccinated, but rather the basis for arguing the full array of mitigation strategies
should still be deployed.
Others in Korea similarly found that among adolescents, while the vaccines continued to
provide protection against severe disease and death, the advent of the omicron subvariants further
eroded the effectiveness by 30 to 59 days post-vaccination. They reviewed data on nearly 3.3 million
youths.891
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There are differences in efficacy when comparing subvariants of omicron. The initial wave in
Winter/Spring of early 2022 was primarily with the circulating BA.1 or BA.2 subvariants. The summer
of 2022 brought a global spread of BA.5 (and some BA.4). BA.5 tends to cause more troublesome
disease among vaccinated individuals and is extremely infectious. Vaccination, particularly with a
fourth dose, still helped overall to reduce risk of hospitalization and death, but data from a patient
record review in Portugal underscored how much more likely a breakthrough infection was with BA.5
(reviewing and comparing case-case over 10,000 people with each subvariant).892 While there were
no differences in terms of outcome, it was interesting to note that more people by the BA.5 wave had
had a prior infection. The study does not evaluate the time since last vaccination nor does it assess the
impact of Long COVID among those with a breakthrough infection, so caution is advised in being too
enthusiastic about the outcomes, yet it is still encouraging that some degree of protection is exerted by
vaccinations and booster shots. At least, among people that have access.
A smaller study assessed neutralizing antibody levels after infection with omicron subvariants
compared to the Wuhan (wild type) strain. All subvariants resulted in much lower neutralizing
antibody titers, with BA.4 or BA.5 reducing production significantly more after a booster shot.
Possibly encouraging, those who had previously been infected produced more NAbs against each
subvariant, again BA.4 or BA.5 leaving the others (including BA.2.12.1) in the dust for its ability to
escape neutralization.893
A study in South Africa similarly found efficacy for a third dose of Pfizer against omicron
subvariants between November 2021 and March, 2022. However, it diminished from around 80% to
67% within a couple of months, dropping further to about 26% for 2 doses against BA.4/BA.5 at 5-6
months. For three doses, the data only went out to 3-4 months and by then, efficacy was down to 50%.
This is a fairly quick drop off and underscores the need for improved vaccines.894
The failure to obtain a TRIPS waiver to sate Pfizer’s and other pharma company greed has
murdered millions. On the one hand, vaccines have been estimated to have saved nearly 20 million
lives. On the other hand, failure to get vaccines out to many low- and middle-income nations (and the
fear and uncertainty the lack of trust in the North thus generates), resulted in millions of needless
deaths. COVAX didn’t even achieve the 20% target, let alone the more ambitious (but more equitable)
40% goal. The differences are stark, with 66.18 lives saved per 10,000 people in high income nations
(95% CI 63.2-69.8) vs. merely 2.711/10,000 (2.576-2.84) in low income countries.895 This is precisely
why I call out the abject greed of pharma and the complicity of wealthy nations to sustain their
pandemic profiteering as an example of Economic Genocide.
It is abundantly clear that where there is widespread implementation of vaccines, hospitalizations and death rates decline. Indeed, this may be true regardless of the type of vaccine and there
are many out there; evidence in the real world showed similar efficacy reducing risk of death, with
rAd26-rAd5 and ChAdOx1 nCoV-19 vaccines offer slightly more protection than BBIBP-CorV.896 Note
that there was not an arm using mRNA vaccines. However, omicron subvariants such as BA.4, BA.5
and BA.2.12.1 are more readily sliding by immune responses of either prior infection or
vaccination.893
A study of 231,037 COVID-19 patients included 62,727 who were never vaccinated and 168,310
who were “fully” vaccinated. The outcome was a composite of heart attack and stroke. While these did
occur in some of the vaccinated patients, the rate was significantly lower, with an adjusted hazard
ratio of 0.42 (0.29-0.62, p<0.001), with lower risk of stroke or acute myocardial infarction also
reported. There was also significantly less severe disease among the vaccinated.897
There is still massive amounts of suffering and death, mostly among the unvaccinated. Even
with the rise in breakthrough infections among those “fully vaccinated” from the US to Israel and
elsewhere, the risk of severe disease or death is much lower. Indeed, one largely unaddressed
challenge is assuring vulnerable individuals are provided an opportunity to be vaccinated; one study
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in Israel noted a lower rate of vaccination and receipt of booster shots among individuals diagnosed
with schizophrenia, for example.898
But hospitalization and death despite vaccination is not non-existent and I believe we are
seeing the beginning of the end of the benefits of the first generation of vaccines due to variants like
delta, omicron and others that are arising. Indeed, evidence shows that viral loads in breakthrough
infections, whether two or three doses, are similar to those seen among unvaccinated individuals.899
Whether this has a clinical impact on disease severity or long COVID remains unknown, but clearly,
this is not the time to be abandoning masks.
At the same time, tools are needed to assess vaccine efficacy in the real world. One possible
approach is the use of regression discontinuity analysis. This method was applied to review of nearly 9
million vaccinated individuals in India, most of whom had received the ChAdOx1 and based on receipt
of two doses. The analysis suggested an efficacy of 55.2% against symptomatic disease, 80% against
hospitalization and 85.5% against severe disease/death.900 This is worth a closer look.
Efforts at least nominally are underway to develop strategies and practices to assure the impact
of variants on vaccine and therapeutic efficacy are systematically followed and robustly addressed.
This resulted in the NIH’s SARS-CoV-2 Assessment of Viral Evolution (SAVE) program, which has the
intended mission of assessing the impact of variants on testing, therapeutics and vaccines as they
arise.901 Nice words but sadly, political action is lacking and all that government research taxpayers
pay for, to the extent it may result in new tests, vaccines or therapeutics, will undoubtedly be handed
over to a private company resulting in further profiteering and delays to ending the pandemic to
satisfy their greed.
While there is greater availability of vaccines, getting them to people is the next huge challenge.
Vaccines and the chain of technology needed to produced them being held hostage by criminal cartels
such as Pfizer and Moderna must end. There is an unmet desperate need for increased manufacturing
capacity that must be undertaken globally (and end interference of other non-US/EU sanctioned
vaccines being produced and distributed). This also permits more rapid pivoting to updating the
vaccines as more resistant variants arise. These mRNA vaccines are not that hard to make, despite
protestations to the contrary. “One of the most important advantages of mRNA over conventional
vaccines is its relatively simple manufacturing.”902 Ultimately, improvements in administration (e.g.,
patch or intranasal) along with perhaps freeze-drying or other technologies may yet eliminate the
need for a cold chain.903,904
There are some differences in how well the vaccines work. Moderna appears to more robustly
prevent infection compared to Pfizer, for example. At 6 months, efficacy in terms of preventing
infection declines, according to an industry study.905 However, both these and other vaccines
maintain ability to prevent serious disease and death above 90%. A propensity-matched retrospective
study of 10,092 vaccinated individuals with breakthrough infections were compared with 9,479
controls (who had received a flu vaccine but not covid vaccine), the reduction in both risk of
hospitalization, need for ICU as well as longer terms sequelae was good even with one dose and better
with two. However, this benefit was not nearly as robust for those over 60. And some longer term
issues such as anxiety, renal disease, mood and sleep disorders may persist.906
A cohort study in the Southwest of the USA of the mRNA vaccines showed 80% efficacy after 1
dose, and 90% after the second (less than the phase 3 but more real-world data). More specifically,
among 3,950 people who were followed, 5.2% were infected (205 participants), of whom 2 were
hospitalized and none died. More frequently, they were Latino (males) and first responders.131 The
CDC noted 5,800 cases of breakthrough infections, of which 796 or 7% required hospitalization. 74 of
these cases were fatal among 77 million fully-vaccinated individuals.907 Other research underscores
the potential for mRNA vaccines to prevent infection and nearly eliminate the risk of hospitalization
or death with the widespread delta variant, especially after two doses. The AZ vaccine did help but
efficacy was limited. By the numbers, one dose worked for 49% against the alpha variant but only 31%
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with the delta. Two doses was 67% efficacy for the AZ and 88% with Pfizer against the delta variant,
with greater efficacy against the alpha variant.908 The pandemic profiteers at Moderna have an mRNA
vaccine against HIV in clinical trials, however, if it works, most humans probably won’t be able to
afford their ransom demands.909 As the late Paul Farmer put it, an aspect of structural violence,910
however, in the article he was speaking to an array of embedded societal conditions that cause
suffering and death and not drug pricing per se. Only underscoring the breadth of work that needs to
be addressed but is stymied at the outset if there is a lack of medicines due to capricious, arbitrary and
cruel pricing practices.
Another study showed that the benefit of mRNA vaccines began to fade over time and the
arrival of the Delta variant increased this. Overall, they showed a lower odds ratio of developing
symptomatic infection after a second shot but the risk increased (odds ratio) after 60 days and each
month thereafter. Delta then further deteriorated the benefit. In its favor, the “J&J” didn’t attenuate
over time, but the OR was worse at the outset compared to the mRNA vaccines. The arrival of Delta
worsened the OR for J&J as well.911 Would be interesting to see the group’s follow up with omicron.
A review of veteran health records (93% men, 75% white) in the US comparing first doses of
either BNT162b2 or mRNA-1273 to assess difference on outcomes for severe disease or death
essentially found slight differences, with an edge for the “Moderna” with 219,842 receiving either
vaccine but with marginal absolute risk differences.912 Notably, a total of 1,135 infections for “Pfizer”
(0.052%) and 881 for “Moderna” (0.04%). Mostly, these data were derived during alpha prevalence
with some delta. There is a concern that the heavy mutations in the spike protein confer a strong
likelihood of evading vaccine-induced immunity.913
The threat is also high for some vulnerable populations (e.g., elderly and/or some forms of
autoimmune rheumatic disease or using certain medications) who are fully vaccinated (in an
observational, prospective study among 686 adults with delta infection).914 Others have characterized
the higher risk of those with various immunosuppressive conditions and the impact on viral
evolution. Longer periods of infection give ample opportunity for viral evolution and mutations to
arise. Worse, these may take on the aspect of saltational mutations, where a raft of changes occurs
simultaneously. This is in contrast to notions of more sedate evolutionary change and is generally
rare—but not for SARS-CoV-2.915 The omicron variant is dramatically one of these with a range of
mutations (see https://covariants.org/shared-mutations).
Patients with a solid organ transplant or people with HIV with a CD4 count below 350 or viral
load above 1000 are at considerably higher risk of hospitalization and death and even those with wellcontrolled virus and CD4 counts are at some increased risk.916 Vaccines, even in the context of low
CD4 count, appear not to seriously impact T cell responses among those with HIV on antiretroviral
therapy, however, the antibody response is not as robust and suggests a potential need for boosters.917
Similarly, those on immunosuppressive therapies, like azathioprine, mycophenolate or high dose
corticosteroids, get less immunological bang for the buck from the current vaccine schedules and
doses. A study of 90 patients who had had a transplant, chronic inflammatory disease and/or bone
marrow transplant found a marked attenuation of antibody and cell-mediated immune responses
compared to healthy controls.918 Others observed risk factors such as older age, recent
transplantation, deceased donor status, active use of antimetabolites and recent exposure to
antithymocyte globulin or rituximab resulting in a reduction of humoral immune responses and
vaccine efficacy after transplantation.919
By contrast, a study of boosters of mRNA vaccine in elder care homes in Israel found a larger
reduction of infection risk than among those over 60 in the general population and a lot more than
those of younger years. As one might expect, overall mortality was higher among home care residents.
These data suggest that once vaccinated, protection lasts about 4-5 months overall.920
Like any vaccine, efficacy begins to wane over time. Some vaccines induce more durable
immunity, like polio vaccines which may last a lifetime. Sadly, the SARS-CoV-2 vaccines tend to lose
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their luster fairly rapidly compared to other vaccines. In Israel, a review of patient records showed
that the “Pfizer” vaccine, BNT162b, begins to lose efficacy. Of some 83,057 records reviewed, 9.4%
became infected, with the risk of infection climbing after 90 days from the second dose.921
Unfortunately, the study did not include data on outcomes, i.e., of these, how many were hospitalized
or died? Being an observational study somewhat limits the interpretation but still, it’s part of a
growing body of data underscoring the need for 3rd doses (less frequently being referred to as
“boosters.”) In a similar vein, an outbreak of the Delta variant at a wedding in Minnesota, with the
index case being an unvaccinated child, resulted in high rates of infection among unvaccinated; nearly
half the party (29 of 62 who were tested; 75 were in attendance) were infected, including 16 of 46 fully
vaccinated individuals also testing positive.922
Vaccines still hold up against omicron BA.1, but it wanes quickly. And for ChAdOx, benefit
rapidly declines to very little. A booster with an mRNA helps.
A case-control, test negative study in Qatar found that 3 months after a dose of mRNA-1273
(“Moderna”) or BNT162b (“Pfizer”), effectiveness against symptomatic infection with omicron BA.1 or
BA.2 declined to about 10%. A booster dose still maintained about a 90% reduction in risk of
hospitalization and death.923 The big outstanding question is how many will develop Long COVID
from infection—or repeated bouts of infection.
In the US in November, 2021, many are offered the option of a booster and mixing and
matching has been OK’d, which makes sense. This “heterologous” mixing and matching of vaccines
appears to work according to randomized trials.924,925 Especially if the initial vaccination was with the
less effective “AstraZeneca” or “J&J/Janssen” vaccines,926 and followed by an mRNA booster shot.927
Others have found similar results, with a greater increase in antibody production with a heterologous
booster.928,925,929 A study in Spain further found a slight edge for “Moderna” over “Pfizer” vaccines in
terms of booster shots after an initial protein subunit vaccine; better benefit for those who waited
more than 180 days from initial vaccination to booster and, disturbingly, effectiveness around 50%
after one month.930,931 Which is to say, the boosters don’t provide protection for very long.
In addition, four shots help to prevent against hospitalization and death with the initial
omicron variants while, again, use of different vaccines improves immunological outcomes.932,933
Others note that an mRNA vaccine after receiving Ad26.COV2.S was similar to three mRNA vaccines
in reducing risk of infection with a rate of 50% infected among unvaccinated down to 27% for 2
mRNA and 31% for heterologous. And this is after either 2 weeks or two-to-four months after
vaccination, underscoring the general ability of the vaccines to bypass immunity (and the paucity of
protection from Ad26.COV2.S alone at 46% infected).522 This holds true for a fourth dose after
ChAdOx followed by mRNA (some edge again favoring mRNA-1273), however the authors note that
the benefit in terms of neutralizing antibody titers wanes relatively rapidly.934
A Swedish study also found that vaccine protection wanes over time, ChAdOx being the worst,
with no effectiveness detectable after day 121. Benefit against severe disease waned from 89% to 64%
after 121 days. The mRNA-1273 vaccine was slightly better than Pfizer and the heterologous approach
of a follow-up with an mRNA after ChAdOx was also quite good.935 Others have found similar results,
where a “Moderna” booster after ChAdOx or Pfizer provided somewhat more durable protection after
omicron infection, but altogether, the benefit is less durable than it should be to rely on the currently
used (studied) vaccines to curb the pandemic.936 Similar results were found with good protection from
initial infection with 2 shots or a 3-shot homologous/heterologous approach at least in terms of
neutralizing antibody titers and specifically against omicron BA.1, though this was an industry
study.937
A network meta-analysis found no essential differences in protection among vaccines, although
the mRNA vaccines, BNT162b2 and mRNA-1273 vaccines provided the highest degree of protection
against severe disease or death, but no statistically significant differences among elderly recipients.
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They reviewed these as well as the Sputnik, Novavax, J&J, Oxford, Sinopharm and Sinovac vaccines.
Not all studies were reviewed for each vaccine, so there are limitations to this analysis.938
The Delta (and Delta-Plus) variant (which includes a K417N mutation) somewhat attenuates
vaccine immunity and infected individuals may see waning benefits of monoclonal antibody therapy
like bamlanivumab and convalescent plasma.939 In December, Mount Sinai stopped offer Regeneron
and other monoclonal antibodies due to being ineffective against omicron. Sotrovimab was also
dropped by FDA for lack of efficacy.
The vast majority of people filling hospitals in the omicron and delta waves are not vaccinated
and this includes many younger people, including children. Omicron seems to be infecting and
causing illness in more children though this may be simply due to its highly infectious nature. The
more people getting infected, even at the same or even slightly lower risk of severe disease, the total
number of people getting really sick will go up. And while on an individual basis, there is less chance
of severe disease, “mild” is hardly the correct adjective for what many people go through, let alone the
risk of Long COVID.
And in fact, omicron is not mild. Let alone the fact that the pandemic yet again shines a
spotlight on the institutional and systemic racism that leads to findings like these, reported in the
MMWR: “During the Omicron-predominant period, overall weekly adult hospitalization rates
peaked at 38.4 per 100,000, exceeding the previous peak on January 9, 2021 (26.1) and the peak
rate during the Delta-predominant period (15.5) (Figure 1). Age-adjusted hospitalization rates
among Black adults peaked at 94.7 (January 8, 2022), higher than that among all other racial and
ethnic groups, 3.8 times the rate among White adults (24.8) for the same week, and 2.5 times the
previous peak (January 16, 2021) among Black adults (37.2).940”

Boosters and Hoarding
At this point, it’s pretty widely recognized that the current vaccines should be given at a
minimum in three doses. However, it is probably the case that what matters is how recently one had
one’s last dose. With omicron, after about 10 weeks, benefit from mRNA vaccines subsides against
infection (and the risk of Long COVID). But there is still strong benefit against hospitalization and
death.
Booster shots are necessary due to waning immunity for those vaccinated in early 2021.941 A
third dose is necessary for most after at most 5 months from the second shot (or sooner if J&J). In
addition, other vaccines may be necessary to address variants that are arising. Sadly, companies view
boosters as another profit-making opportunity and the same entrenched lack of access to initial
vaccination may thwart even use of boosters. More variants are arising due to the lack of will to break
patents, produce enough and vaccinate the world quickly. Worse, COVID fatigue assures opening
economies will increase the spread of the infection among the unvaccinated as well as increased
breakthrough infections. Public health initiatives remain sidelined and underfunded and at this point
are being abandoned altogether.
“Booster” inoculations must be placed in the context of the array of effective vaccines being
developed around the world, assuring and supporting more manufacturing facilities around the
world, especially in Central and South America and in Africa. Unfortunately, opportunities were
squandered in Africa by the African Union who chose the ongoing corruption of the neoliberal
approach; borrow billions to purchase vaccines rather than spend a fraction of that on clinical trials
and develop a vaccine not fettered by the constraints of a patent. It is this ongoing corruption by the
elites that is abetting the resource rape of Africa while Africans suffer with malnutrition, poverty, lack
of clean water or healthcare and a dismal rate of vaccination.942
Indeed, timing is important with boosters. Data show that if you have recently been infected
(as many have with highly infectious omicron subvariants), getting a booster too soon afterward is
pointless. Neutralizing antibody responses to a booster even within 60 days of infection is
significantly diminished and is associated with baseline frequencies of CD27lo B cells.943
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Data following people for about a month after the 4th dose show reductions in risk of infection,
hospitalization, severe disease and death, strengthening somewhat after 2 weeks against omicron. The
efficacy is diminished some with risk of infection at 45% and risk of death at 74%, underscoring that
risks remain though somewhat attenuated.944 Other find similar results: A fourth dose works to
protect against omicron infection resulting in hospitalization and death, particularly for older and
vulnerable adults, if not as well breakthrough infection. This fourth dose of an mRNA may not be as
durable in efficacy.945 And preliminary data suggests that outcomes are similar, if somewhat
attenuated with the BA.2 variant of omicron vs. the BA.1 variant.946 And data show that having had
BA.1 is clearly no defense against BA.2 or BA.3947 (and probably not newer subvariants nor
recombinants). Research in Lombardy, Italy underscored the need for booster shots as vaccineinduced immunity clearly began to wane over time. Of over 5 million vaccinated, 14,140 infections
and 2,450 severe illnesses were documented, an increase over 9 months since vaccination from 1.0 t0
1.7 serious outcomes per 10,000 person-months.948 Other data suggest at least similar infectiousness
and responsiveness to therapeutics between BA.1 and BA.2, with less pathogenicity compared to
earlier strains in mice and hamster studies.949 Data from Singapore showed dismal efficacy of
vaccines against infection (32-42%) but still good protection with at least three doses against severe
disease or death over 6 months, regardless of how vaccines were combined (e.g., mRNA with
inactivated virus vaccines).950 A study in Hong Kong similarly found a third shot of either “Pfizer” or
CoronaVac provided additional protection against severe disease, especially among those over 60.951
Among humans, having been infected and then vaccinated conferred the most robust
protection against BA.2 subvariant infection—but overall, there were few differences between the
mRNA vaccination outcomes or against prior infection. Mostly, what the study saw was that the
longer since a last booster, the greater likelihood of a breakthrough infection. Protection was
strongest after a prior infection and three doses. Overall, that protection ranged from 46% to 77.3%
for the mix.952 Altogether, underscoring the waning benefit of the current first generation of vaccines.
And still, some 3 billion lack access to any vaccine. Yet there now appears to be plenty of
vaccine out there—the bigger problem, aside from many of those being thrown out for passing their
expiration date, is getting to that last mile. Finding people where they are, addressing concerns and
having sufficient and decently paid staff to get out in the community and get shots into arms.
While vaccines are being given Emergency Use Authorization (EUA) in countries around the
world (see https://COVID19.trackvaccines.org/vaccines/), wealthy nations once again display their
utter moral and ethical bankruptcy. The profiteering of big pharma’s executives and their parasitic
shareholders holds sway over the governments of wealthy nations, due in no small measure to the
wall of laws, regulations, perversity of patents, trade agreements and other rules953 promulgated
solely to enhance pharma profits and in direct violation of public health needs and human rights. This
is a pandemic that should be addressed in a way that is akin to the use of industry for the war effort in
WWII—but instead for healing and helping the planet. See the discussion above on the necessity for a
TRIPS waiver.
Indeed, since the pandemic, some half a billion people have been pushed into poverty.954 And
while many more people in Africa have been infected than previously suspected,955 the mortality rate
is also probably a lot higher than official statistics might suggest. A study in Lusaka, Zambia revealed
that waves of infection, often not caught by testing, were associated with dramatic spikes across age
groups in deaths caused by COVID-19.956
Unfortunately, an inordinate amount of hoarding by wealthy countries has denied access (even
sometimes to their own people). Access to vaccines around the world is stymied by such hoarding—
and even more so by the abject refusal to release the full recipes for tapping into global manufacturing
capacity. The USA has stockpiles of unneeded vaccine that are being sent out, which is good though
there are millions of doses going to waste. And while “millions” of doses donated sounds nice, it
means little when billions are needed. All the delays and restricted supply assure higher profits for
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companies that profiteer off of publicly funded research to the tune of BILLIONS of dollars per
quarter,957,958 while relying on the servitude of corrupt members of Congress, democrats like
Auchincloss and his some of his colleagues included, even as actual progressive democrats (no
republicans) respond to huge American concerns over vicious and bankrupting drug pricing.959
Recent research underscores the reality that most (58%) of the vaccines and therapeutics have been
publicly funded,960 yet the pharmaceutical companies have carte blanche to harm and kill millions in
their pursuit of unrestrained profiteering, permitting the pandemic to persist and profits to keep
rolling in.
Indeed, the notion that the vaccines in the USA are “free” is belied by the fact that the
government squanders billions of dollars to enrich people like Pfizer’s CEO Albert Bourla and
Moderna’s Stephane Bancel and Biden proves his ability to steal from Peter to pay these privatized
parasites. He used $7 billion from the Provider Relief Fund designed to help beleaguered hospitals
and clinics to do so,961 blithely paying for a “product” (read: public good) that should cost $1-2/shot.
He had many options beside this one to pay for the vaccines but decided screwing frontline workers
was a good idea. Note that Trump did worse, stealing $10 billion from the same now defunct fund.
Biden could turn this around, in part by institute his own promised 100,000-strong U.S. Public
Health Jobs Corps to help bolster public health and access to testing, treatment and vaccines.962 Will
he? It seems very doubtful.
Meanwhile, as noted, 3 billion have yet to see a vaccine.963 Too many African leaders are
corrupt puppets of their “erstwhile” colonialist masters in the United States and Europe (with help
from China at this point). Safer to grab more for themselves than to buck the risks of enraging the
CIA. Some, like President Kenyatta of Kenya, are so crudely corrupt, they steal billions from the
people and the health department there has been caught stealing vaccines and selling them at a
premium. Under his bleary-eyed watch, cartels have sprung up with graft the centerpiece of the
effort.964 Kenyatta has also belligerently refused to help LGBTQ+ refugees who fled other eastern
African nations’ homophobia and wound up in places like the Kakuma concentration camp. And
much of that homophobia is fueled by cash infusions from right-wing American “christian”
fundamentalists.965
And of course, the nefarious cartels run by ever so respectable types like Albert Bourla or
Stephane Bancel, whittle away at access to assure sustained profiteering. The “generosity” of Moderna
to export some knowledge and production capacity in South Africa, for examples, has all the odor of a
fly-flooded fresh carcass.966 The effort is highly restricted, staffed with their own workers and
designed to be the kind of colonialist and imperialist nonsense that assures no health system will not
be adequately targeted for abuse by these executives. They refuse to share.
Despite the very clear reality that scaling up access will literally save millions of lives. And
gosh, it’s even cost-effective to do this (aside from, golly, just being humane). This is based on a cost
per shot, including manufacturing and delivery to patients, of under $10/shot. One suspects even that
cost might be further reduced.967
Of course, there are many people in Africa who have the interests of the people at heart. One
company seems poised to produce its own mRNA vaccine. They are on their way with this. One
company is working to reverse engineer the vaccine held hostage by the pandemic profiteers at
Moderna. They also are hoping to make a freeze-dried version that doesn’t require the cold chain.968
Perhaps this would be where a novel way to administer vaccines using a skin patch could come into
play.904 Another mRNA vaccine is being developed in Egypt.969
And indeed, others have argued that the clear abandonment of Africa by wealthier nations may
act as a catalyst to help throw off the yoke of imperialist neo-colonialism that keeps a research-rich
continent in thrall to the greed of the north. Not just in the form of producing vaccines and treatments
as well as health care for Africans, but to innovate, discover and contribute the enormous talent from
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all aspects of society, including traditional healers.970 Such a disruption of income inequality is in
demand the world over.

Side Effects/Risks
For the most part, severe adverse events are rare. However, they must not be ignored in the
legitimate enthusiasm to get people vaccinated. The more we understand what problems may arise,
the better we can characterize who might be at-risk, the further we may be able to reduce or manage
the types of risks that we are beginning to elucidate. And even a fraction of 1% becomes huge numbers
of individuals when billions are inoculated, even when these debilitating side effects and adverse
events are otherwise quite rare.
Mostly, local injection site reactions are common with many also experiencing some systemic
responses (fever, chills, muscle pain, nausea, vomiting, headache, and/or moderate to severe fatigue).
One study of patients in the Framingham Heart Study noted that, while everyone inoculated with
either mRNA vaccine saw increases in antibody responses, those who had more systemic responses
had higher levels of antibody response. This is an older population in their 60s being followed to
assess a range of cardiovascular risk factors.971 So if the vaccine made you feel like crap, that’s
probably a good thing, to the extent it wasn’t otherwise causing severe problems.
Japanese researchers found that the immediate effects among mRNA recipients were low
(around 1%, generally less), among around 130,000 individuals, mostly under 65 years of age.
Fainting (syncope or pre-syncope) was seen within the first 20 minutes while allergic reactions
generally occurred more than 20 minutes from the time of injection. Receiving the injection while
lying down reduced the fainting risk. Emergency transfer to a hospital due to acute reactions were 5
after the first shot and 3 after the second (0.004 and 0.002%, respectively). Most of the syncope
responses were seen in younger patients and among females.972
The use of nanoparticles has permitted the effective use of messenger RNA (mRNA) in order to
induce the body’s production of portions of the virus to elicit an immune response. One of the
advantages, ostensibly, was that this would permit a more rapid response to variants. Greed and
corporate incompetence put paid to that notion. At the same time, this is a relatively novel use of
these technologies and the adverse event profile was initially unclear. As they began to manifest,
many used this to amplify concerns about the risks, creating greater vaccine hesitancy.
Ignoring the adverse events is not good medicine but is weighed against the potential benefit
and the epi data have clearly shown how vital the vaccines have been (of any kind) in reducing risks of
hospitalizations, death and, at least initially, development of Long COVID. At the same time, we can
see that components of the vaccine may cause problems. The nanoparticles (and lipids used) can
contribute to inflammatory responses. The antigens the cells generate may bind to ACE2 receptors,
for example or in a range of other ways increase risks for a range of sequelae, some of which may be
serious. Other effects may include acute myocardial infarction, Bell’s palsy, cerebral venous sinus
thrombosis, Guillain–Barré syndrome, myocarditis/pericarditis (mostly in younger ages),
pulmonary embolism, stroke, thrombosis with thrombocytopenia syndrome, lymphadenopathy,
appendicitis, herpes zoster reactivation, neurological complications, and autoimmunity (e.g.,
autoimmune hepatitis and autoimmune peripheral neuropathies. Nothing to be sneezed at and
longer-term issues may yet crop up. All that said, as the authors of this dire-sounding list note, these
risks are indeed rare and far exceeded by the benefit of the horrific range of effects that SARS-CoV-2
infection can exert on the body.973 And at least one item on the list, risk of reactivating herpes zoster,
does not appear to be a significant concern.974
At this point, the bigger issue is the waning efficacy either over time or due to variants arising.
A proper analysis should assess the risks of vaccination vs the risks of infection. Hundreds of
millions have been infected. How many developed serious disease or died? What percentage
developed Long COVID issues or died? With the billions vaccinated, how many suffered serious AEs?
What percentages for each of these? What’s a person’s overall risk of an adverse reaction to the
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vaccine vs. infection sequelae? With a breakthrough infection? So far, my assessment of the data is
that all the vaccines provide some (waning) protection against infection, breakthrough infections are
usually less severe and vaccines very modestly reduce the risk of Long COVID.975
One study, with questionable methodology976, did find a suggestion of greater risk of a serious
adverse event from use of mRNA vaccines vs. risk of hospitalizations. This study reviewed serious
adverse events of special interest arising from data from the Phase 3 trials published by Pfizer and
Moderna (and which were used to submit to the FDA for an EUA). However, these were not patientlevel analyses and the confidence intervals on these risks were quite wide, indicating some significant
uncertainty as to how to interpret the results. Among the SAEs identified included kidney and cardiac
damage, however, the absolute numbers were low in treated or placebo arms. Regardless, the study is
a clarion call for ongoing assessment of vaccines, their clinical impact and ideally, identifying higher
risk individuals who may be vulnerable and offering alternative vaccines, monitoring them closely and
providing prophylactic or therapeutic interventions to limit said risks.977
Anaphylaxis
An initial serious concern was that some people developed anaphylaxis. This resulted in the
sensible precaution of having a person remain in the facility where they received the vaccine for 15
minutes or so. Should a reaction occur, it usually happens fast and may be managed rapidly with an
injection of epinephrine. One online cohort study (selection bias as a limitation) including nearly
20,000 adults found an incidence of anaphylaxis of 0.3% after the first shot and 0.2% after the
second. Overall, adverse events were rare in the cohort and more likely to be seen in younger people
and among women and those with previous COVID. In terms of brand, the Moderna was more likely
to cause AEs than Pfizer or J&J.978
Vaccine-induced Immune Thrombocytopenic Thrombocytopenia (VITT)
The Oxford (AstraZeneca) and J&J vaccines caused some people to develop vaccine-induced
immune thrombotic thrombocytopenia (VITT). This can cause pulmonary embolisms or strokes that
may be lethal. Indeed, the risk of blood clots from the AstaZeneca vaccine are primarily among
younger users and, if they do occur, are associated with a high risk of mortality.504 (Note that the risk
of stroke among those infected by SARS-CoV-2 is enormously higher, indeed nearly 8 times more
likely than for those with influenza. And they are likely to happen at a younger age.979)
VITT also is seen with low blood platelets, high d-dimer and clots in brain veins and the liver’s
portal vein and may occur up to 28 days after vaccination. While overall rare and certainly not a
rationale for avoiding adenoviral vector vaccines, the mortality rate was high. VITT was seen in
younger patients (under 50) and resulted in multiple clots in the brain with more hemorrhages. The
study reviewed 77 patients that they identified as having VITT based on data and reports from 43
hospitals in the UK.504 Rather than simply reject these findings as a threat to vaccine uptake or reject
vaccines because of this risk, better is to establish how to rapidly identify VITT, warn patients and
have therapeutic strategies. Here, use of heparin did not help but other anticoagulants such as
argatroban and fondaparinux, possibly along with intravenous immunoglobulins (IVIG) may reduce
mortality. Unfortunately, a large phase 3 study of human IVIG failed to find any benefit for outcomes
of mortality or hospital duration or disease severity.308
Others describe a patient refractory to therapy for VITT who responded to delayed therapeutic
plasma exchange.980 This procedure removes the individual’s plasma and replaces it either with nonreplacement fluid or donor; it carries some risks such as bleeding, low blood pressure, low calcium
and metabolic alkalosis.
Indeed, the risk of VITT from the J&J vaccine is so significant, compared to its benefit in
reducing risk of severe disease, the FDA has called for limiting its use.521
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Guillain-Barré, neurological sequelae
In addition, a spinal disease known as transverse myelitis is another rare but debilitating side
effect that the European Medicines Agency is seeking to be included in patient information along with
the risk of Guillain-Barré.981 While the absolute number is very small, are there groups that would
benefit from a different vaccine? How is it best managed? Again, such concerns are not to be
dismissed because numbers are small. Of course, infection with SARS-CoV-2 carries a far greater risk
of stroke and heart attack, as noted in a Swedish study of 86,742 patients.982
Indeed, a review of some 15 million doses of vaccines among some 8 million people found a
higher rate of Guillain-Barré among those receiving the Ad.26.COV2.s (Janssen or J&J) vaccine than
mRNA vaccines. The background rate for this disorder is about 1-2 per 100,000. With the mRNA, this
was slightly higher at 1.3 whereas with the J&J, the rate was 32.4/100,000 (11/483,053) in the first 3
weeks of receipt of inoculation. To be clear, that was 11 cases but if this can be avoided, 11 people
would be suffering much less. While none of the 11 died, all were treated with IVIG, ongoing illness is
experienced by all as reported in the paper.983
Indeed, a study from Italy showed an increase of Guillain-Barré among COVID patients. While
they did not discuss vaccine status, most were observed prior to the advent of vaccines for COVID-19.
The manifestations were variable and the clinical outcomes were worse on some parameters than
among those with syndrome who were not SARS-CoV-2 infected. Far more were unresponsive or
delirious, suffered more proximal weakness and cranial (olfactory) neuropathies, also with more
patients with hypo- or hypertension, tachycardia and worse Hughes disability score (developed to
assess patients with Guillain-Barré that includes age, previous diarrhea and disability score/ability to
walk).984
A few case reports of individuals developing or seeing exacerbation of Parkinson’s disease have
been observed among those receiving mRNA-1273 booster shots. Two patients, each with PD where
device implants were used, are described on one report, noting an additional 7 others. While rare, it is
vital to follow these types of cases, establish if there are risk factors that some may have and, even
better, see if there are ways to mitigate these. Indeed, in the report, they note that their two patients
completely recovered after their PD therapy was modified.985
Heart Problems, Myocarditis
The mRNA vaccines may rarely cause myocarditis, an inflammation of the heart986 over time.
Theoretically, I would consider using coenzyme Q10 to see if that can reduce symptoms and increase
the rate of healing.987 Again, this should not be taken lightly but then as ever, the psychotic right-wing
glommed onto a University of Ottawa study that showed a huge incidence in myocarditis with the
vaccine and that was spread hither and yon. However, they made a simple math error, not properly
comparing to the numbers of vaccinated people altogether vastly inflating the risk; the paper was
retracted.988
To put numbers on the issue, 136 definite or probable cases of vaccine-related myocarditis
were observed among 5 million individuals under surveillance and 95% resolved without problem.989
If 8 billion people all received an mRNA vaccine, that would be under 12,000 severe cases. It does add
up—but again, not a reason not to vaccinate. An even larger self-controlled case series reviewing data
on over 42 million vaccinees (almost 11 million of whom had three doses), again observed greater risk
among males under 40, with a doubled relative risk within 1-28 days after a third mRNA dose. The
rate was 3 in one million for those receiving the Pfizer and 12/million for Moderna.990 And again, they
find as well that the risk of infection causing myocarditis is far higher than vaccination.
More important to identify, if possible, who might be at risk and have appropriate mitigation
strategies. In agreement with these findings, an Israeli study found myocarditis in a cohort of soldiers
(aged 18-25), 9 of 126,029 young men had mild and resolving myocarditis up to two weeks after
vaccination. The number was lower among those who received a third vaccine, giving an estimate of
11.25/100,000 vaccines among young men and the condition was not observed among young
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women.991 Another review of four international databases covering some half a billion vaccinations
through the end of 2021 found mRNA vaccines had similar risk of myopericarditis as influenza and
somewhat less than smallpox risk. Again, found mostly among younger males with mRNA vaccines,
especially after a second dose (more than a first or third dose). Overall, the risk was about 33.3 cases
per million vaccine doses.992 There appeared to be a greater risk of this with mRNA-1273 compared to
BNT-162b, especially if second doses were given within 30 days of the first dose.993 Again, the risk of
heart damage is much higher with infection.
Another study found only 411 cases of myocarditis, pericarditis or both, the majority again
among men aged 18-25. This was happily very low, and they could not rule out but did not observe a
difference between the two main mRNA vaccines. The incidence rate in that age group, however, was
1.71 (95% CI 1.31-2.23) after the second dose.994 Again, the risk of the vaccine to the heart is far less
than that of infection on the one hand but on the other, any risk that can be measured may be
potentially mitigated.
A review of data from the FDA’s Vaccine Adverse Event Reporting System (VAERS) covering
12/20 through 8/21 and some 192.4 million people found 826 cases, 82% male with a median age of
21, onset within 2 days, highest after the second dose and among adolescent males (age 12-24). Most
were given NSAIDS but here, 98% had elevated troponin levels, 72% had abnormal electrocardiogram
and cardiac MRI results, reflecting that these were the cases reported to VAERS. There are
undoubtedly more that went under the radar due to lack of clinical severity.995 In more general terms,
a review of VAERS data found that of 340,522 cases reported between 12/14/20 and 6/14/21, 92.1%
were classified as non-serious, 6.6% as serious and 1.3% were deaths (whether they were thought to
be associated with the vaccine or not).996
A study in Hong Kong found the risk of myocarditis (prior to omicron) found 43 cases among
224,56o first doses and 162,518, with the majority occurring after the second dose. Oddly, they chose
to give only one vaccine and that reduced the risk, averting 9 cases. The number needed to harm was
calculated to be 32,051 doses for one case to occur after one dose, whereas after two doses, the NNH
was 4,515. They indicate that depending on the nature of the outbreak in any region, two doses may
still be advisable.997
That said, it is vital not to ignore the issue of myocarditis and pericarditis. It can have serious
and potentially long term consequences.487 For people under the age of 21, a blood test may help to
assess the risk of myocarditis developing. A cytokine, the interleukin-1 receptor antagonist (IL-1RA),
was found to be targeted by the body’s immune system, with antibodies directed toward it being
associated with a higher risk of myocarditis, with 9 of 12 younger people with biopsy-confirmed
myocarditis expressing these antibodies, along with a transiently hyperphosphorylated form IL-1RA.
Normally, this protein works to dampen down IL-1 signaling and inflammation.998
Allergic Reactions, Other Reactions
As with any vaccine, some people may have allergies to components. For example, many
vaccines are grown in eggs and those with egg allergies can suffer severe reactions. The mRNA
vaccines are not made from eggs, however, they do include polyethylene glycol (PEG) to which some
individuals are allergic as well as to PS-80, especially important to consider when children are being
vaccinated.999 While rare, these types of outcomes can be avoided with screening.
Other issues that may arise include an impact on menstrual cycles.1000 One study found 42% of
women bled more heavily after vaccination, while others had breakthrough bleeding. Risk factors
included age, reporting systemic side effects (fever/fatigue), history of pregnancy/birth and being
non-“white” among a cohort of over 39,000 women.1001
A case series following vaccination with mRNA vaccines identified a cutaneous T-cell infiltrates
manifesting as different types of skin rashes and eruptions. Among these were pityriasis lichenoides,
lymphomatoid papulosis type A. This was found more frequently after the Pfizer vaccine than the
Moderna. Fortunately, these responded to various forms of treatment such as biopsy/excision,
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methotrexate and doxorubicin.1002 It should be noted that use of methotrexate should, if possible, be
stopped for 2 weeks after vaccination to enhance immune responses to the vaccine.1003
Multisystem Inflammatory Syndrome (MIS)
For children, a potential problem from SARS-CoV-2 infection is multisystem inflammatory
syndrome (MIS or MIS-C) that can cause debilitating disease. An investigation was undertaken to
determine if there was a risk of MIS among children (ages 12-20) receiving vaccines. They reviewed
case reports logged between August 2002 and September 2021 in the Vaccine Adverse Event
Reporting System (VAERS) of the US FDA and assessed serological outcomes to distinguish those
with MIS-C from an infection against those who may have developed the condition as a result of
vaccination. Of 21 cases reported, 15 had lab evidence of past or current infection. While the risk is not
zero, it is still not properly determined but is rare, at about 0.3 cases per million vaccinated.1004
Antibody Dependent Enhancement?
Perhaps one of the more vital concerns with any vaccine is known as antibody-dependent
enhancement (ADE), usually mediated by Fc receptors on myeloid cells.1005 This has been seen in
children inoculated with some dengue vaccines whereupon exposure to the actual pathogen developed
severe disease. Indeed, vaccine-associated enhanced disease (VAED) reactions have been observed in
other infections including respiratory syncytial virus, measles, HIV, SIV, SARS and MERS as well as
dengue. These may be ADE but also can be induced by completement- or cell-mediated-dependent
enhancement; usually this risk is found in early phases of vaccine development. On a population level,
these reactions are a tiny fraction and do not obviate the value of vaccines, however they should result
in care, concern and research into managing such responses in order to make vaccines safer and more
effective. Indeed, a newer vaccine for dengue was abandoned since the risk outweighed the benefit.
What is needed is more and better tools to identify the potential risks prior to human testing as well
as a deeper understanding of the pathogenesis of these responses.1006
So far, this has not been observed in SARS-CoV-2 vaccines, but future generations of vaccines
that avoid ADE-related epitopes on the spike protein.1007 The new omicron VoC has elicited calls for
sharper scrutiny of breakthrough infections to assess the risk of original antigenic sin (OAS). This is
where the first vaccines or a prior infection produce a protective immune response, but then when a
person is exposed to a different variant, that immune response may actually facilitate a more severe
clinical outcome. This would require at the least a new vaccine (or better yet, a universal vaccine). The
good news is that at least so far, such a scenario has not materialized. Early days. OAS, it should be
noted, may also have beneficial effects, especially when considering the potential for other seasonal
coronavirus infections mixing and matching with our SARS-CoV-2; OAS is a bit of a Janus in that
regard.1008
Long COVID from Vaccination
A German team investigated the prolonged impact of either infection or vaccination on the
development of Long COVID. While this developed infrequently among infected individuals, it did
also develop even more rarely among those having received a vaccine (either an mRNA or adenoviral
vector vaccine) with a similar pattern of symptoms. This lends some strength to the hypothesis that
the spike protein itself generates the inflammatory and immunological cascades that may arise among
some people. Autoimmune responses may also be key players. The impact on cardiac function is
estimable and requires a more focused effort in treatment management strategies which might
include statin therapy to address endothelial damage and inflammation. The review focused on the
impact of the virus to bind to ACE2 receptors and the subsequent impact on the renin-angiotensin
system pathways. With ACE2 binding and reduction, this pushes the system toward greater
inflammation and cascades that can have impacts in the lungs, heart and brain. Refreshingly, they
suggest addressing these complex pathway disruptions with a more global and holistic approach that
also addresses mast cell overactivation through reducing histamine secretion via changes in diet,
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improving the microbiome as well as angiotensin II type I receptor antagonist drugs and statins.1009
Other mast cell stabilizers include β2-adrenergic agonists, cromoglicic acid, ketotifen, loratadine,
desloratadine, methylxanthines, olopatadine, rupatadine, mepolizumab, omalizumab, pemirolast,
quercetin, nedocromil, azelastine, tranilast, palmitoylethanolamide and vitamin D3.
Others have observed other neurological sequelae post-vaccination, including peripheral
neuropathy as well as the development of bilateral tinnitus after BNT-153b2 vaccination. This may
arise from a dysregulation of immune responses that infection itself may also cause with the
generation of anti-idiotype antibodies, here the target being a molecule, neuropilin (NRP1). There are
two forms of the glycoprotein that serve as transmembrane receptors on neurons and are involved
with the formation of new neurons (neurogenesis) or blood vessels (angiogenesis). Physicians
replying to an article on observations of anti-idiotypic antibody generation against ACE2
molecules.1010 In that study, 81% of convalescing patients (26 of 32) and 93% (14/15) of hospitalized
patients had antibodies directed against the ACE2 receptor. One of the implications is the reduction
in soluble ACE2 activity which leads to an increase in angiotensin II and a pro-inflammatory state
associated with Long COVID.1011
One case report of a woman who developed a Long COVID syndrome after vaccination with the
Moderna suggested an exacerbation of an underlying condition—but the impact was significant,
including headache, impaired concentration, vertigo, insomnia, fatigue and exhaustibility,
palpitations occurring spontaneously or during exercise, and unstable blood pressure values, and
loss of appetite with bloating. Small cysts on her liver and kidneys may have been linked to a
hereditary condition. Much of her symptoms resolved over 6 months, along with the use of
physiotherapy, tizanidine (an antispasmodic) and analgesics on demand.1012

Breakthrough Infections
First a bit of good news about unvaccinated individuals and their chances of getting infected
again. One study of 121,615 with prior, symptomatic COVID-19 had, over a period of about a year, an
85% lower chance of getting infected again. That’s compared to those neither previously shown to
have been infected nor were they vaccinated. Specifically, 98/24,023 cases (0.4%) developed a second
infection versus 2,762/97,572 (2.8%) among controls. It should be noted, however, this study ran
between October 1, 2020 and November 21, 2021, before the advent of immune evasive omicron.1013
With ANY vaccine, there is a risk of becoming infected despite the vaccine. The same is true
with COVID-19. Omicron has brought fresh and massive impact on breakthrough infections. This is a
part of the enormous spike in infections seen in affected nations (e.g., US, UK, Denmark, South
Africa), although there is still a benefit from recent vaccination in preventing hospitalization and
death.1014 However, with the Pfizer vaccine, that efficacy against hosp/death drops from 93% to about
70% protection as seen in a study in South Africa.1015 Another study saw rapid waning in vaccine
efficacy to 55 and 37% in Pfizer and Moderna, respectively, over 5 months.1016 Mouse studies have
underscored the impact of the mutations in the spike on monoclonal antibody therapy: most are
rendered useless with the exceptions of sotrovimab and the S2K146 ACE-mimicking MAb, S2X259
and S2H97.1017 However, this benefit evaporates with BA.2 variant that may be the next wave. Only a
couple of MAbs were effective including bebtelovimab but some of the researchers have patent and
fiscal interests in some of these MAbs so independent verification will be necessary.317
Others have found that the ability of patients’ sera to neutralize omicron was virtually
nonexistent in vitro, whether from convalescent or double-vaxed patients. However, some
neutralization against the RBD and N-terminal domain was retained in vaccinated individuals but
was reduced among convalescent patients.1018
More breakthrough infections may result in a greater chance of variants arising that bypass the
immunity elicited by the vaccines. An analysis of some of the current vaccines (i.e., the study ignored
vaccines from China, Russia, Cuba and other regions) found that the mRNA vaccines performed
better (>90%) while the viral and adenoviral vectors of Astra-Zeneca and Janssen/J&J had overall
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performance of about 70%.518 Another study covering a period from March through August 2021
noted efficacy against hospitalization at 93% for Moderna, 88% for Pfizer and 71% for J&J.1019 Getting
a booster 5 months after the “Pfizer” shot resulted in 90% lower mortality than those who did not get
a booster.1020 However, omicron bypasses immunity and infects people even with fairly recent
boosters.
However, the potentially good news is that the T cell responses seem to be robustly retained,
with good cross-reactivity against various variants.1021 T cells provide a fairly robust protection, even
with a breakthrough infection and they deserve more scrutiny.1022 In addition, preliminary data
suggests that the various antivirals will work against any variants, including omicron1023—to the
extent they work, which is not entirely clear. The issue of resistance developing and/or inducing new
variants has yet to be fully researched. Another bit of good news is those who have had prior infection,
vaccines and/or boosters (best with prior infection plus vaccine), in a prison setting, had a somewhat
reduced risk of infection and a somewhat reduced infectiousness when they did become infected.
However, the study period ran from the end of December 2021 through May 23, 2022 so did not
include the BA.4/BA.5 variants.1024 Still, this is a hopeful trajectory if variants don’t arise that sidestep
these immune responses.
Still, even the cell-mediated immune activity is damaged by infection. Among those with severe
disease, a loss of T cells (lymphopenia) has been observed. Whether this is because the cells are being
destroyed or simply migrating to tissues where their activation status will have the most impact, the
disruption in numbers and function can cause more problems than they solve. To the extent they are
observed to die, there are mechanisms of cell suicide known as apoptosis that are intimately involved.
This is a normal function of a post-infection response but with ongoing disease represents significant
pathology.
Some research has pointed to two intracellular pathways involved in the apoptosis of both
CD4+ and CD8+ cells that includes activation of the CD95 receptor (Fas pathway) as well as serinethreonine kinase (AKT). This sets up an immune deficiency that renders people more susceptible to
other infections, in ways similar to HIV infection.1025 This excess apoptosis or sequestration of
lymphocytes parallels what happens in chronic HIV infection with two notable exceptions. One is that
it is only the CD4 compartment that declines in absolute numbers; with SARS-CoV-2 it is also the
CD8 number (rendering CD4 percentage and CD4/CD8 ratios looking “normal”). The other
distinction is that the decline does not push on toward zero as it does with HIV—at least there is no
evidence of that yet.
And humoral immune responses should not be written off as still providing protection during a
breakthrough infection. One study saw higher levels of two major types of antibody, immunoglobulin
G (IgG) and IgM among 26 people (20 were women) compared to matched controls.1026 The caveat
being this included delta variants but was prior to the arrival of omicron.
Among former variants, a study among health care workers (higher risk and during a surge in
infections which was NOT the case when the Phase 3 trials of the mRNA vaccines were under way),
the absolute risk was around 1%, most of which was in the first 2 weeks after the first vaccine. While
this is higher than seen in the trials, it is still encouraging. Unfortunately, no information was
provided about the clinical outcome of those who did become infected. In addition, many more were
eligible to be tested (36,659) but only 14,604 did have a test (with 379 testing positive which is 2.6%),
leading to questions as to asymptomatic infections among those untested.1027
While the delta variant is being eclipsed by omicron, it is still present. Along with increased
time since full vaccination (for the tiny proportion of the world’s population who have received
vaccines), the benefit is waning. Many more breakthrough infections are being observed in places like
Israel, with a not insignificant number of hospitalizations and deaths. (Israel comes up more often
because they seem to do more sequencing than Americans or Europeans do.) On the more hopeful
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side, some evidence suggests that breakthrough delta infections may result in a robust antibody
response, especially with IgA, that may enhance future protection.1026
Overall, the vaccines, again so far, vastly reduce the risk of hospitalization or death but
vigilance is essential.1028 The best way to find out would be to, as vaccines are rolled out, undertake a
Cluster Randomized, Head-to-Head Study. FIAR initiated a petition for a proposed a randomized,
head-to-head trial, as suggested by Dr. Andrew Hill.1029 It’s apparently an idea good enough for
monkeys!1030 Petition here: https://www.change.org/p/niaid-head-to-head-study-of-COVID-vaccines
though little hope anything like it will be done at this point and FIAR simply did not have the
resources to get this more widely distributed enough signatories. Still, such a study could help us to
develop cohorts to follow people to assess efficacy, risk of breakthrough infections, impact of variants
as well as to identify any additional rare side effects.
Platform studies like RECOVERY and SOLIDARITY provide excellent models how to do this.
While not blinded, they provide valuable information on safety and efficacy and helped show that
dexamethasone significantly reduces mortality among vented patients. We propose in our Petition to
NIAID, WHO and world health authorities a trial that randomizes vaccines to different sites. If say 10
million people were enrolled, that would provide robust data and the remaining 320 million people in
the United States, for example, could be followed with an Observational Database. This will only add
marginal costs to the rollout while providing a more granular profile of efficacy and safety. (Note that
the average cost of a phase 3 trial is only about $19 million.1031) For example, do some vaccines work
despite mutations developing in SARS-CoV-2? Are there any very serious adverse events that are seen
in some vaccines but not others?
The UK at least is undertaking an evaluation of different combinations of vaccines, using
varying doses and scheduling (see https://comcovstudy.org.uk/). This is the Oxford Vaccine Group’s
Com-Cov vaccine trial which assesses “approved” vaccines (at least those approved in the UK). Given
the “Pfizer” and “Moderna” vaccines are EUA, FDA requires that informed consent and other data
must be gathered—why not formalize that across sites and centers with a head-to-head trial? It does
not appear, however, that anyone is gathering much of such data and are pretending as if these
interventions are fully-approved.
The real reason:
“No company wants a comparative study to demonstrate conclusively that its vaccine should
be abandoned because it is not as good as available alternatives. Imagine what would happen to the
market for Pfizer’s two-dose vaccine if a comparative clinical trial were to show that Johnson and
Johnson’s one-dose vaccine is equally effective. Billions of dollars in anticipated revenue could
evaporate overnight.”1032
Finally—the best hope, as is true for influenza or HIV, is to find a universal vaccine that
elicits immunity to portions of the virus that a) it cannot mutate around without crippling function
and b) induces sufficient protection against infection. Such work is underway to develop a universal
coronavirus vaccine that will, if successful, prevent ANY coronavirus infection. One mouse study
suggests a potential pathway to a universal beta-coronavirus vaccine.1033 Another team is
investigating self-assembling protein nanoparticles against various spike antigens and observed
significant neutralizing antibody production in mouse plasma which also seemed to last longer.1034
Given that there have been four rather nasty versions of the sarbecoviruses that have afflicted
humanity, the need is urgent. One that protects against these and other merbecoviruses (e.g.,
betacoronaviruses like MERS) would be ideal and is possible.1035
Perhaps our bloated defense department with their $750 billion has produced that vaccine, or
at least a weaker cousin. It was developed by 2500 researchers at Walter-Reed Army Institute of
Research. Therefore, it should be a publicly-owned vaccine and made available fully to the entire
world. The claim, that should be affirmed in coming weeks, is that it will protect against all SARS and
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COVID variants. It uses a soccer-ball shaped nanoparticle with 24 faces with multiple coronavirus
spikes attached to it.1036

SARS-CoV-2 Pathogenesis
Then there was omicron…
Many infections can result in immunity developing that ranges from short-term to lifelong.
However, there’s a lot of infections that do not confer such immunity. HIV, hepatitis C and, clearly,
SARS-CoV-2. Repeated infections are occurring routinely.1037 And the consequences are increased risk
of severe disease or Long COVID developing. In addition, the first generation of vaccines is having
less and less benefit as new variants arise.
Pathogenesis is the term used to describe the evolution of an infection from contact with the
pathogen, immune responses that arise to combat it, and the description of clinical events that arise
along the way, where such infection may lead to morbidity or mortality. The first step is identifying
and analyzing the offending pathogen, here our friendly SARS-CoV-2.
It is an enveloped, positive single-stranded RNA virus that belongs to a family of beta
coronaviruses (discussed more below) containing about 30,000 nucleotides, 11 known protein coding
genes and 12 proteins. The RNA starts at the 5’ (five prime) end with a long terminal repeat, a leader
sequence, an untranslated region that rolls into two large ORFs (open reading frame 1a and 1b), the
Spike (S) and spike 1 portion which contains the receptor binding domain (RBD), 3A, Envelope (E),
Membrane (M), shorter ORF6, ORF7a, ORF7b, ORF8, nucleocapsid (N), ORF10 and then the
untranslated region and poly-A tail of the 3’ end. After infecting the cell, the large polyproteins
expressed are sliced up by two protease enzymes 3CLpro and PLpro, along with the replicase
polymerase, RdRp.1038
Much of the attention focuses on the Spike protein, which binds to the ACE2 inhibitor, the
virus’s way in to our cells. The wild type (original Wuhan) SARS-CoV-2 virus also utilized TMPRSS2,
a protein expressed by the body’s cells, to enhance cellular fusion and infection. However, more
recent variants feature a BriSΔ spike, delta indicating a deletion of some of the furin cleavage site.
This permits infection via endocytosis more readily and does not require the TMPRSS2 cleavage. On
the one hand, this mutation results in less effective infection of respiratory cells (and perhaps why
omicron is less likely to get deeper into the lungs). However, other cell types are more susceptible.
Unfortunately, both such viruses may evolve in a patient, increasing the likelihood of other cell types
and perhaps viral reservoirs developing. Thus, the virus is constantly mutating so whatever virus may
have been the initially infecting agent is supplanted by a multiplicity of variants that may be found in
any infected individual.1039
And while many cell types and tissues express ACE2, some research suggests that this is not
the only receptor SARS-CoV-2 needs to infect cells. Using DNA-lipid tethering as a synthetic
attachment factor (instead of ACE2), they found that the virus could readily fuse with the cell
membrane, allowing infection, especially in the context of certain proteases. This process was greatly
enhanced with the ACE2 receptor and was observed with either Wuhan or omicron strains. Such
observations need to be undertaken in humans, however, these data place receptor requirements
somewhere between influenza receptors which do not conformationally activate the viral glycoprotein
and HIV receptors and co-receptors which are required.1040
The target for much research, therapeutics like monoclonal antibodies and vaccines, focuses on
the spike protein and in particular, the receptor binding domain (RBD), where the virus binds to the
ACE2 receptor. Early research that swapped out each amino acid in the sequence of the RBD found
that most such changes adversely affected binding affinity. However, many worked just fine or even
enhanced binding. At that time, few of these mutations had been seen in the circulating variants.1041
The fact that Spike protein uses the ACE2 protein on cells to infect them is not only a concern
of humans. Indeed, the first SARS originated in bat species and this one may have as well (whether via
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a lab or not remains an unanswered question). Humans are not a “pinnacle” of this evolution—merely
a plentiful supply of hosts that can in turn infect other animals, where hundreds of vertebrate species
also carry the ACE2 receptor.1042 Indeed, the impact of humans in destroying ecosystems results in
fewer extant species to infect: too many humans. In turn, destroyed ecosystems exacerbate global
heating which in turn further worsens vertebrate immune responses, leaving us vulnerable to an
increasing and deadlier array of pathogens. Kills people. Kills pets. Kills wild animals—why, one
might almost think in terms of pure invasiveness and deadliness, the viral genus should be referred to
as Homo.
Once inside, it’s the body’s turn to respond. While immune responses are vital to battle the
infection, they can paradoxically also be a part of the problem for some infected individuals. In the
case of SARS-CoV-2 infection, this may take the form of auto-immune responses where “self” tissues
are attacked (notably in the heart), excessive and persistent inflammation, the potential for virus to
persist, or remnants of it, in tissues that promulgate ongoing aberrant responses.
On the other hand, many hold the hope that widespread infection may provide protection
(more or less a “herd immunity” response). As discussed above, there is much wrong with this notion,
particularly when so many develop persistent and debilitating symptoms. At the same time, there is
some evidence that prior infection, especially in conjunction with vaccination, reduces the risk of
infection or serious disease. This has been seen in a number of locales, including, for example,
Nicaragua.1043 However, the caveat is whether newer variants arise that immune responses are either
ineffective or worse, exacerbate disease severity. Indeed, in the cited study, initially such protection
from symptomatic infection declined from 98.6% prior to March 2021 to 68.1% through November,
2021, underscoring the tenuousness of this. It should never be a public health policy, especially given
the preliminary increased risks of Long COVID with repeated rounds of infection.
There are other targets for vaccines that could be deployed. Research from NIAID underscores
that the nucleocapsid (N) should be a target of vaccines and therapeutics (and not so surprisingly
given that similar effects are seen with other viral infections). Their study showed that the immune
system responds to the protein which sometimes sits on cell surfaces, resulting in both innate and
cell-mediated responses targeting it. The N may appear not only on cells synthesizing the protein, but
transfers over to uninfected bystander cells, dotting the surface and causing some mayhem. On the
one hand, the virus uses N to sequester immune signaling molecules, notably chemokines like
CXCL12β, to help evade infection. In addition, N was discovered to bind to heparan, limiting
coagulation and potentially contributing to Long COVID symptoms. However, it is also targeted by
Fc-expressing innate immune cells. Rather than antibody responses, complement and natural killer
cell targeting of infected cells occurs resulting in protection against infection. The work suggests that
N could be an excellent target as part of a “universal” vaccine, especially as it appears to have less
antigenic drift than the Spike protein.1044
Indeed, the body’s battle against infection has an array of tricks. A protein known as SERINC5
is expressed by the body to thwart fusion of the virus. The protein is found in infected cells and as new
virus attempts to bud out, it butts in and blocks activity. But SARS-CoV-2 finds a way around this by
the ORF7 protein which blocks that activity. This effect is achieved by HIV using its nef protein. The
authors say that SERINC5 otherwise blocks infectivity regardless of any changes in the spike protein,
suggesting that ORF7 may be an important therapeutic target.1045
One group observed similarities between a portion of the spike protein of the original SARS
virus and HIV’s gp41, both involved in fusion with host cells. While there were no sequence
homologies between the two, they did observe similar motifs between the two. These included an
leucine/isoleucine zipper-like sequence at the N terminal, a heptad repeat located upstream at the C
terminal and an aromatic residue-rich region juxtaposed with the transmembrane segment. They
identify peptides that might then interfere with SARS-CoV-2 binding. It’s a rather large one
(ISGINASVVNIQKEIDRLNEVAKNLNESLIDLQEL) and they suggest an intranasal delivery, a mode
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of delivery that makes a good deal of sense in general for this respiratory virus.1046 Might be a fruitful
area to investigate whether such an approach would work with SARS-CoV-2 or—pangenotypic?
In order to understand how an exposure leads to an infection which then evolves in the body,
careful sampling of tissues from our bodies can help to elucidate what is going on. For the most part,
blood is the easiest to sample. However, SARS-CoV-2 is at its worst a disease of organs and tissues—
and a great deal of the immune and other responses occur here as well. What goes on in tissues, like
bronchial tissue, lung, guts, lymph nodes, is not always paralleled by the activity in the blood.
Fortunately, aside from biopsies of various kinds, there are other ways to assess such tissues—
including using the material derived from all those nasal swabs. There’s often enough cellular tissue
that analysis of the changes in single cells from genes to surface receptors can be undertaken. More
should be done to coordinate such collection with ongoing lab analysis and ideas for such work have
been laid out.1047
Indeed, what we are learning about SARS-CoV-2 infection underscores how much this is NOT
the flu—and indeed is far more than just a respiratory infection. More evidence is accumulating that
the virus gets around in the body, infecting the gut, liver, testes, heart and brain.1048 This is broken out
in more detail in the section on Organ Involvement below.
Understanding these alterations in response helps us begin to understand why some people are
completely asymptomatic while others develop severe disease or die. It is vital to examine the myriad
reasons that some are at increased risk of severe illness. Such variability in outcomes is seen in a
range of other infections. While target cells are what are first examined, further analysis elucidates
how organ systems become involved, including damage to the heart, nerves (olfactory), brain, liver
and lungs. We know that certain underlying conditions such as malnutrition, low vitamin D level,
hypertension, obesity, diabetes, just being older, male gender and the like are risk factors for more
severe disease developing. These must be addressed in a patient-centered way. Still, and clearly, many
otherwise healthy individuals have also developed severe disease and many have died. And with the
delta and omicron variants, we are seeing far more children being infected and dying.
By contrast, as with any disease, many people suffer few clinical consequences despite
infection. The happy news for SARS-CoV-2 is that is the majority of infected individuals. However,
the fact so many develop serious disease in clusters tends to overwhelm hospital capacity: ICUs fill up.
People with other conditions are unable to access services—the death toll climbs horrifically fast. And
many with mild disease go on to develop Long Covid, altogether something like half of all infections
will result in long-lasting (6 months or more) symptoms, some quite debilitating.1049 And indeed,
researchers surveyed Massachusetts hospitals, controlling for numerous variables to assess the
hospitalization and mortality rate from omicron compared to past waves and found, rather horribly,
no differences; omicron is just as bad.1050
Others seek to find individuals whose bodies simply ignore the attempts at infection entirely.
So far, none have been identified, but if we find such individuals, it could give us insights into the
correlates of immunity. An international team of scientists is on the lookout for such people.863
Understanding how the virus evolves (see the Variants section below) is also vital, both for
innovative vaccine design and for therapeutics. The omicron variant and its growing number of
subvariants reflects not only a dramatic increase in the number of mutations in the virus, particularly
on the spike protein, but with a concomitant and increasing infectiousness. The impact on how
infectious the variant is arises in part due to a remodeling of the spike protein to enhance ACE2
receptor binding.1051 With omicron, virulence was reduced in terms of it being more upper than lower
respiratory with more sore throats and happily less loss of smell or risk of hospitalization,1052 but the
increasing number of infections has resulted in more hospitalization and deaths in some regions. The
risk of long COVID with omicron and breakthrough infections remains unclear. In Norway, household
index cases were moderately more likely to transmit with omicron than delta, although both are far
more infectious than the original Wuhan strain.1053
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In the early horrible days in New York City in March and April of 2020, lots of people were
intubated perhaps too quickly. Trump’s vicious (and intentional) incompetence in getting PPE to
nurses meant masks were at a premium, and often re-used. Many healthcare workers no doubt died
due to infection from exposure to extremely high inoculum in patient ICUs. Blood on the
government’s incompetent and indifferent hands.
Indeed, both host factors and viral inoculum are important with regard to risk of severe
disease. When there is a huge amount of virus to which an individual is exposed, this may overcome
host immune defenses in otherwise healthy individuals lacking co-morbidities and/or who are
younger. More work needs to be done to assess the relationship between viral load exposure and
clinical outcome, though how best to conduct such experiments remains challenging. Small animal
models like hamsters yield limited proxy data.1054

The Coronavirus Family
There are four “genera” of coronavirus, dubbed alphacoronavirus (α-Cov), betacoronavirus (βCov), gammacoronavirus (γ-Cov) and delta coronavirus (δ-Cov). The α- and β- versions are the ones
that infect humans and other mammals. Γ-Cov infect mostly birds and δ-Cov can infect birds and
some mammals.
Our SARS-CoV-2 virus that causes COVID-19 is in the β-CoV genus. There are four viruses
commonly circulating that cause respiratory tract infections, generally mild. These include HCoV229E and HCoV-NL63 (both α-Cov) and HCoV-OC43, HCoV-HKU1, SARS-CoVs, and MERS-CoV, the
latter two being significantly more lethal.1055 In terms of nomenclature, the family includes
sublineages of betacoronaviruses known as merbecoviruses, that includes MERS and sarbecoviruses
that refer to the SARS viruses.
HCoV-229E is a commonly circulating alphacoronavirus infection that repeatedly infects
people over the years. Indeed, the other forms also can reinfect an individual 12 months after an
initial bout.1056 It usually causes only mild disease. However, it mutates such that sera from those
infected in the 80s was not so effective against a re-infection in the 90s. This type of adaptability is
typical of SARS viruses and seems to be true of SARS-CoV-2. Some protection from a SARS-CoV-2
infection may be incurred against variants of concern, but this rapidly attenuates with omicron, with a
much higher risk of re-infection.1057 Unfortunately, our COVID-19 seems to be mutating in ways that
dramatically enhances transmissibility. One case report underscores that reinfection may result in a
second bout that is more severe.1058
The hope that prior exposure to a circulating coronavirus would confer some protection or at
least have a neutral impact on SARS-CoV-2 infection are diminishing. Indeed, evidence from one
report shows that the presence of antibodies to the nucleocapsid of alphacoronaviruses or the S2
domain of the spike of the HCoV-OC43 is associated with hospitalized patients, males and severe
outcomes.1059 This study was undertaken in 2021. Other data showed that prior infection with
betacoronaviruses OC43 and HKU1 resulted in immune imprinting in the B-cell compartment, with a
strong effect on conserved but not variable regions of the respective viruses. Unfortunately, this
correlated with blunted IgG and IgM responses to SARS-CoV-2 infection. Whether the impairment of
some antibody responses subsequently seen in those infected with SARS-CoV-2 contribute to
enhancing, diminishing or are neutral to the infection were not clear. There may be implications for
vaccine design.1060 However, researchers investigated the impact of prior coronavirus infections and
indeed did see evidence that prior OC-43 infection resulted more severe outcomes. The early and
rapid antibody response to S1 and S2 regions of the spike protein upon SARS-CoV-2 infection
correlated with more severe disease, whereas this was not seen with those who had had prior HKU1
infection.1061
Another angle is to look at seroprevalence. In a study of blood donors (thus. Potentially a
biased and adult-only sample), assessing for the presence of spike and/or nucleocapsid antibodies
among samples from 2.4 million samples through December 2021 in the US and Puerto Rico found a
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seroprevalence due to infection at 28.8% and a combined seroprevalence (including vaccinated) of
92.9%. There were higher rates of infection among younger (16-29) individuals, non-Hispanic Black
[sic] and Hispanic individuals and those in the South. Despite these high rates, omicron breaks
through relatively easily.1062 Indeed, studies suggest that vaccinated individuals with an mRNA may
not express nucleocapsid antibodies (40% vs. 93% in placebo arm) those who received a placebo)
during an infection. Given mRNA codes for spike proteins, this may impair an ability to assess
breakthrough infections using PCR tests if the N antibodies don’t arise; authors did note that higher
viral load correlated with increased likelihood of N antibody expression.1063
Others investigating the role of immune imprinting of vaccines and infection found robust
stimulation of germinal centers of lymph nodes after vaccination expressing spike protein up to 8
weeks after inoculation, whereas the same architecture was significantly disrupted after infection.
This was at least true with the mRNA vaccines, whereas other lymph nodes (taken from humans)
using adenoviral or inactivated viral vaccines elicited a weaker response. Mostly, this induced IgG but
little IgA or IgM antibody response.1064
However, in terms of the immune response produced by omicron, imprinting resulted in
weaker T and B cell responses. This was true in triple-vaxed healthcare workers, who had evidence of
robust T and B cell responses to earlier variants, but a diminished response to omicron. Perhaps more
disturbingly, infection-naïve HCWs who became infected also displayed a similar pattern of robust
responses to prior variants and yet a diminished capacity of neutralizing antibodies to bind and lower
NAb levels, and diminished T and B cell responses toward omicron.1065 This may be due to a
constellation of changes in the Spike. Comparing BA.1 to the Wuhan strain showed some impairment
of ACE2 binding with individual mutations (or in some combinations) but the epistatic interaction of
15 mutations compensated for this, allowing for both immune escape and strong ACE2 receptor
binding. Notably, Q498R and N501Y aided in enhancing receptor-site binding affinity.1066
The use of Greek letters may add a bit of confusion, as the new variants are also referred to
using the Greek alphabet. The initial strain first seen in Wuhan, China is the original “wild type” virus.
Since then, a range of variants that have arisen which are listed as Variants of Interest or, if spreading
widely, Variants of Concern, have first been identified around the world. These are discussed in The
Variants section below. Most are significantly more infectious and, at least because more people (and
younger) are susceptible, resulting in huge morbidity and mortality. The first “Variant of Concern”
arose in the UK, and is referred to as the alpha variant or B.1.1.7. See the Table below.
It is now quite clear that SARS-CoV-2 viruses can come back and infect a person who has
already had it. I’m hearing lots of reports of multiple rounds of infection. And we know clearly there
will be more efforts to evade immunity in both vaccinated and unvaccinated individuals, resulting in
diminished benefit of vaccines and monoclonal antibodies.1067 There is perhaps some protection
against serious disease, however, this does not always hold true nor should that lull anyone into
thinking it’s OK to let the virus rip through populations. A newer variant may arise that is as
infectious as omicron or worse but with a virulence that is more dire and/or utterly ignores any
immune protection from either infection or vaccination.
Meanwhile, various subvariants of omicron are causing global havoc. BA.1 caused a huge spike
in the US in early 2022, but BA.2 is more infectious and likely at least if not more virulent as BA.1
(which in turn was worse than delta).1068 The abandonment of mitigation strategies is quixotic and
evil—and SARS-CoV-2 cares not a whit, using the opportunities offered to mutate into a remarkable
smorgasbord of variants.
SARS-CoV-2 Structure and Function
The virus is a single-stranded RNA virus, meaning that it translates more progeny virus within
an infected cell, transcribing from its RNA. Unlike another famous RNA virus, HIV, it does not
reverse transcribe the RNA into DNA and thus does not (necessarily) incorporate into the host cell’s
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genome. The virus has four main structural proteins, the Nucleocapsid, Envelope, the Membrane and
the Spike proteins. It has a number of other important accessory proteins.
In addition, there’s sugar! Finally, some effort is being undertaken to understand the way
glycosylation impacts viral activity. It’s already know that the little cloud of sugars that take on
specific forms, may protect portions of the virus from being seen clearly by the immune system.
Evaluating where specific amino acids of the spike protein bind to these glycans helps to elucidate
their role in replication—and may point to new drug targets. Technically, potentially key
vulnerabilities included N61Q and N801Q, found in spike S1-S2 and S2 proteolysis sites.1069
[As an aside, one study did seem to find evidence that at least a portion of the SARS-CoV-2
genome may be reverse transcribed into some lung and kidney cells, resulting in expression of viral
proteins but not necessarily infectious virus. This may be a (partial?) explanation of persistently
positive PCR after rapid antigen tests are negative.1070 Others dispute the findings, suggesting they are
artifacts of the methodology the investigators used, arguing an inappropriate interpretation of highthroughput sequencing methods.1071 Others subsequently conducted experiments further affirming
that the findings were artifactual and infrequent.1072]
Most of the focus of research has been on the spike protein, which is the main target of
vaccines and has a number of important sites such as the Receptor Binding Domain (RBD). The RBD
consists of two units, one involved with binding to the ACE2 receptor and the other involved with
fusing the virus with the target cell’s membrane. It mutates and allows the virus to change its capacity
for binding to the ACE2 receptor, and thus how transmissible it is and how likely it is to cause severe
disease (virulence). A portion of the RBD known as the receptor-binding motif (RBM) is of acute
interest as these sites, known as 1a and 1b, are where neutralizing antibodies bind.
Initially, it was thought that mutation was rather sedate for SARS-CoV-2 compared to other
viruses. However, the appearance of variants with numerous mutations indicates a rapid evolution in
some cases, putting paid to the notion of slow change. This is due in part to there being a phylogenetic
evolution of proteins and then an episodic substitution rate that is 4-fold higher than the former. As
the authors note, this underscores why it is so important to follow the molecular evolution of the
virus.1073
Indeed, understanding the ways in which cellular infection disrupts metabolic and genetic
activity points to an array of therapeutic possibilities. One analysis assessed the impact of SARS-CoV2 on the expression of a gene, p53, also known as a tumor suppressor gene. In addition, the effect on
another important cellular component, nuclear factor kappa B (NF-κB), is also key. In addition, there
is the RAS pathway disrupted by the ACE2 binding and subsequent impact on ACE1/ACE2 balance.
As p53 levels are reduced, there is a concomitant increase in cell senescence and death,
autophagy (self-eating), apoptosis, regulation of the cell cycle, reactive oxygen species, immune and
inflammatory responses. As NF-κB is upregulated, this in turn impacts cell survival, inflammation,
cytokine storms and development of ARDS, inflammasome regulation and activation of inflammatory
T cells. Among the therapeutic implications, they note the salutary impact of polyphenolic compounds
(found in many plants), a p53-activator, Nutlin-3, phillyrin and specific Chinese herbal decoctions
such as Liu Shen capsule and He-Je-Shen-Shi decoction may be important adjunctive therapies as
well as vitamins C, D and E, dietary fiber (prebiotics) and probiotics.1074 NIH and NIAID, of course,
will belligerently refuse to study any of these agents, certainly not in any biologically meaningful
combinations.
Others have observed the way that the spike protein interacts with endothelial cells
underscores a pathway familiar to those of us who study HIV pathogenesis. Here, the interaction is
with the integrin ⍺5β1, resulting in translocation of NF-κB into the nucleus, resulting in an increase in
expression of inflammatory cytokines and leukocyte adhesion molecules that start the damage to the
vasculature.1075 It leads some to speculate that the range of perturbations induced by the spike protein
may be offset by the use of antioxidants such as luteolin.1076
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Specific amino acid substitutions have been correlated with greater infectiousness for the
variants, including K417, E484, L452, T478 and N501 in the RBD.1077 Note that the first letter
represents an amino acid and the number, the position along the strand. Amino acids line up to make
the primary structure of the protein. The amino acids include alanine (A, Ala); cystine (C, Cys);
asparagine (D, Asp); glutamic acid (E, Glu); phenylalanine (F, Phe); glycine (G, Gly); histidine (H,
His); isoleucine (I, Ile); lysine (K, Lys); leucine (L, Leu); methionine (M, Met); asparagine (N, Asn);
proline (P, Pro); glutamine (Q, Gln); arginine (R, Arg); serine (S, Ser); threonine (T, Thr); valine (V,
Val); tryptophan (W, Trp); and Tyrosine (Y, Tyr).
Despite the warning signs (BA.1 was also circulating for some weeks before the spread
accelerated), the nonsense of “normal” predominates, mandates for masks and vaccines falling like
infantry in a firestorm. Despite increasing evidence that the BA.2 variant is even more infectious than
the BA.1, which was worst of all to date, with the added caveat of increased virulence. Viral loads in
the nasopharyngeal swabs are much higher with BA.2 than BA.1.1078 Vaccine efficacy against infection
is waning while the potential for serious disease/death with a breakthrough increases with BA.2 and
more so with BA.5.
A more specific look at L452R (or L452Q or L452M) increased the reproductive number of the
BA.2 omicron subvariant, while BA.4/5 infections can (and frequently do) occur despite prior
infection with a BA.2 subvariant. Worse, BA.4/5 spreads more efficiently in human lung cells and, at
least in hamsters, is more virulent.1079
The figure below is the genome of the SARS-CoV-2 virus. The stretches of RNA are broken into
the different portions that represent genes and other functions. The genes produce proteins such as
the spike protein which is what the virus uses to bind to the ACE2 receptors, as well as the portion of
the spike of much interest, the RBD. Some fascinating work has begun to closely examine how the
spike and RBD actually bind to the receptor with remarkable detail.1080 The result of these mutations
led to the rise of Delta and Delta-Plus variants that are significantly more infectious. One group
asserted that seropositivity of a family and employee cohort increased from 42% to 87.5%, with some
27% being reinfections, which contributed to an overwhelming surge in Delhi between March and
July, 2021.1081 Similarly, many of the people first observed with omicron in South Africa were
individuals who had previously been infected.1082
There proteases (notably the Mpro) is crucial to its replicative cycle and is the target of
numerous therapeutics, including Paxlovid. There are various accessory proteins that are also vital for
viral replication and to which the body mounts immune responses.
The response of SARS-CoV-2 to pressure exerted by the body’s neutralizing antibodies is partly
what pushes the mutations to arise. Closer analysis at the patient level revealed sub-lineages that were
increasingly likely to escape immunity, underscoring the need for persistent surveillance and
anticipating potential changes in extant vaccines.1083
Others observed more frequent mutations in the Spike that were common in the Delta-Plus
variants, three of which were exclusive to it including K417N, V70F and W258L. These patterns reveal
a more sophisticated effort than a simple, single change insofar as they not only help to evade
antibody responses but sustain viral integrity.1084 These are variously known as AY lineages of Delta,
with AY.4 spreading rapidly in the UK. There are some 75 of these variations on the Delta theme,
characterized by specific amino acid substitutions. While mostly found on the spike protein, one,
A1711V is a change in the nsp3 protein. Another lineage, AY.4.2 is characterized by Y145H and A222V
mutations on the spike protein. While it seems no more risky than other delta viruses, it has persisted
in certain locales. Will some of these make a return?
Differences in the omicron spike protein enhance ACE2 binding while contributing to the
virus’s capacity to evade immune responses. Among these were mutations in residues R493, S496 and
R498 in the RBD.1085 The good news in South Africa comes from data suggesting reduced odds of
hospitalization from omicron infection that the authors speculate may be due to prior exposure to
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other variants.1086 Such findings should not, however, inspire the type of complacency and laissezfaire attitudes toward public health and policy displayed by Biden.
Still, evidence is appearing that other structural proteins like the nucleocapsid play a role in
interfering with cellular and immune defenses that facilitate SARS-CoV-2 replication. For example, it
binds to the cellular protein, cyclophilin A which regulates a range of biological processes including
intracellular signaling, transcription, inflammation, and apoptosis.1087 And the proteins interact with
each in key ways that may provide other therapeutic targets, notably an interaction between the nonstructural protein 3 (nsp3) of SARS-CoV-2 and the nucleoprotein.1088 Sequences of the nucleocapsid
protein show that changes at two sites, R203K and G204R, are associated with higher viral loads and
more severe disease.1089 This protein should be a therapeutic target.
Another nasty trick viruses can pull on hosts is to present a superantigen that pushes the
immune response into overdrive. A well laid-out hypothesis for the role of a superantigen in the
development of Long COVID is worth review.1090 The effect on the immune system is to activate 30%
or more of naïve T cells, can hyperstimulate B cells and lead to a range of immunological
consequences including anergy, inflammation, cytotoxicity, deletion of T cells and autoimmunity,
each of which has been observed in some cases of SARS-CoV-2 infection. Examples of superantigens
are found in rabies and Staph enterotoxin B whereas superantigen-like activity occurs with Staph
aureus paralogs and superantigen triggers by dengue and Epstein-Barr viruses. While there is some
clinical evidence, for example MIS, that suggest the presence of such in SARS-CoV-2, this has not yet
been established. Doing so is important insofar as it may have consequences for vaccines and
repeated exposures. The paper also discusses the role HERVS may play—salutary or pathogenic—in
COVID-19.1091
A more explicit assessment of MIS in kids (see below) sought the presence of a superantigen
and found a sequence very much like a Staph enterotoxin B superantigen. This was prompted by the
observation that MIS resembles not only Kawasaki disease but also feature of toxic shock syndrome.
They note: Children with MIS-C also exhibit severe abdominal pain and GI symptoms, myocardial
cardiogenic shock, neurological findings, and kidney involvement, which are very uncommon in KD
but frequently associated with TSS. They also observed an increase in T-cell receptor β variable gene
11-2 which correlated with disease severity and inflammatory cytokine levels, implying a SEBsuperantigen type response. However, they also observed increased levels of auto-antibodies as well
as neurotoxin-like motifs and a persistence of SARS in the gut all being associated with more severe
clinical symptoms.1092
All coronaviruses carry another gene that assists in the processing of viral RNA. The protein
expressed is nsp14-ExoN and is responsible for high fidelity RNA synthesis but also are involved in
nucleoside analog resistance, immune evasion and virulence. It is known as an exonuclease and
proofreads RNA during replication, excising mismatched incorporated nucleotides. In addition,
animal studies indicate that this protein is also intimately involved in the development of
recombinants (think “Deltacron” as a ghastly example). Such recombination is a typical aspect of
coronavirus and other RNA replicative capacities, often produces defective variants (with unknown
function) and is involved in cross-species recombinations. Given that they are found in an array of
coronaviruses, including SARS and MERS as well as a murine hepatitis virus, this may be an excellent
target for therapeutics or potentially pan-genotypic vaccines.1093
In this figure, some of the more important mutations are noted and where they appear in the
genome.
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Figure 2 - Common mutations external to the S protein in the B.1.621 variant (mu) genome. Color code: noncoding nucleotide
mutations (red), synonymous mutations (blue), nonsynonymous mutations (pink), and their corresponding amino acid mutations
(purple) ACC1094

Epistasis
The variants, discussed in the next section, are characterized by different patterns of mutations
in various genes of the virus. The way these mutations arise has an impact on characteristics like
whether it can evade immunity produced either by natural infection and/or vaccination or how
virulent the virus is. The way one gene changes can affect the expression, positively or negatively, of
other genes, having important fitness interactions that characterize the variant. This is epistasis.
One group looked at these two traits in particular—immune escape and virulence—and
whether there was a positive or negative epistasis. That is, an influence on one, say increased immune
evasion, may have an impact on the other, either increasing or decreasing the virulence. This type of
analysis can have a very powerful impact on vaccine design. If I’ve got this right, in the case where
positive epistasis is induced, the vaccine is very good at blocking infection but this pushes the virus to
produce more virulent escape mutants. By contrast, with negative epistasis, the protection against
infection is not quite so robust, but this path may tend to promote a more stable and less virulent
genome in the virus.1095 Which sounds a bit like what the mRNA vaccines do. Those exposed are at
risk of breakthrough infections but there is, so far, a reduced risk of serious disease (lower virulence,
however offset by greater infectiousness). This may explain why the BA.1 omicron subvariant waves
may not produce the same degree of hospitalizations, serious disease and death.
Other research has investigated the specific impact of N501Y mutations (found in most
variants but not in delta) and its impact on ACE2 binding. This illustrates epistasis neatly insofar as
the same mutation in SARS-CoV-1 actually inhibits ACE2 binding. Instead, in SARS-CoV-2, the shift
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toward enhanced binding is enabled by other patterns of mutations, as seen in the omicron variants.
The impact of one mutation can shape (and be shaped) by other mutations. For example, while
another mutation on its own, Q498R, weakly inhibits ACE2 binding, in conjunction with the N501Y
mutation, binding is enhanced 387-fold. This double mutation is seen in the Wuhan strain as well as
omicron BA.1 and BA.2. The amino acids presented by the RBD have to interact with the amino acids
of the receptor site in specific ways and clusters of these mutations permit or enhance those
interactions. At the same time, patterns of mutations may also enhance antibody escape. By contrast,
the delta variant was characterized by epistatic shifts in L452R and T478K, while beta included K417N
and E484K along with N501Y. Other mutations are not necessarily epistatic in their effects.1096

The Variants
All viruses mutate and SARS-CoV-2 is no exception. Initially, it was thought to be relatively
stable but time has put paid to that notion. It has created an array of variants that are spreading in
waves, possibly evolving into a scattershot of subvariants in some locales. One might have held onto
the notion as a single substitution, D614G, characterized the rise of VOCs like alpha, beta and gamma.
But then along came Delta and the Omicron family, and all bets were off. Multiple mutations
occurred. One may also have hoped so many mutations would weaken the virus. Sadly, it has at a
minimum only made it far more infectious with each iteration, rendering vaccines less effective and
obliterating monoclonal antibody therapy (for the moment).
How do these mutations arise? Well, first we know they happen in individuals. How? An
interesting assessment posed the idea of fitness landscapes, creating three models of how numerous
vaccines may breakthrough and overcome a fitness threshold, permitting ongoing spread. In such
models (and there are many more possible ones), the impact of various factors, like being immune
suppressed for whatever reason or the effect of persistent virus that some people experience, with
prolonged RAT or PCR positive tests. The first landscape examines single mutations, the second,
additive ones and the third that crossing of the fitness plateau. In addition, “individuals” I refer to are
humans often—but not necessarily. Spillover and “spillback” into animal populations represents
another opportunity for variants to arise. Their models suggest that chronic infections in some
individuals perpetuates news variants—and thus requires an ability to identify and treat such
patients.1097
So the changes in the virus occur in infected individuals (and/or in other host species who may
transmit it back to humans, reverse zoonosis). Each individual may harbor a range of variants. One
study showed that a number of minor variants exist over time during the course of infection, a study
done among 20 patients from between March and September, 2020.1098 I would be interested in
studies that looked at larger numbers of individuals since omicron and other variants have taken hold.
Indeed, David Ho of HIV research fame, has noted that BQ.1, BQ.1.1, XBB and XBB.1 are evading
vaccine- and prior infection-induced immunity with relative ease.1099 Virtually none of the extant
monoclonal antibody therapies used to treat the disease are effective, including bebtelovimab, MAb of
last resort.
What characterizes the variants, as noted above, is the changes in amino acid sequences
primarily in the Spike protein (though clearly other proteins remain important both from the
standpoint of infectiousness and virulence as well as potential therapeutic targets). Some of the
changes that have enhanced how infectious the virus is and how readily it evades immune responses
from vaccination or to monoclonal antibody therapy center around a few key patterns of changes. In
particular, the receptor binding domain (RBD) undergoes changes in R346, R356, K444, L452,
N460K and F486. This results in a kind of convergent evolution that further drives waves of infection.
Just a few of these changing simultaneously both evade all immune therapies and are likely to
marginalize the utility of the new bivalent vaccines. Newly emerging variants, such as BA.2.3.20,
BA.2.75.2, BR.1, BN.1, BJ.1 and BQ.1.1, with enormous growth advantages underscore how these
changes may place millions more lives in jeopardy.1100 Looks like there will be a blend of subvariants.
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They may serve as targets for improved vaccines, however, it is my view (shared by the authors
of the paper just discussed) that other targets beside the variable RBD may be more likely to confer a
pan-genotypic protection. Along with intranasal administration, such a vaccine, if globally available
outside the context of “business models” of fiscal rape, might end this pandemic.
Also, the pattern of symptoms has changed. The good news is that there is less loss of smell as
well as deep lung involvement. The bad news is the symptoms may be confused for another infection
as the omicron subvariants appear to mostly cause runny nose, headache, sneezing, sore throat
and/or persistent cough. Shortness of breath and fever are lower on the list; indeed, many may be
spreading the virus unknowingly as not infrequently, the disease may be asymptomatic. This allows
for further evolution of the virus, so far not particularly a good thing, and does not preclude
development of Long COVID symptoms or the risk of sudden death from heart attack or stroke.
The figure below provides a map of the changes in the different lineages, the further out from
the center of the circle underscoring the increasing number of mutations seen.

Figure 3 - The Variants Map from NextStrain

We now have experienced the spike and decline of omicron variant BA.1, while BA.2 did not
spread as rapidly. At this writing in October, 2022, we have seen the rise and gradual decline of BA.4
and BA.5, mostly where BA.5 was predominant. Breakthrough infections are rampant. No doubt in
part due to the significantly increased ability of omicron to bypass immune responses, whether
vaccine- or infection-induced.1101 Omicron variants have some 37 amino acid changes, 15 of which are
in the receptor binding domain where the virus binds to ACE2 receptors on human cells. This results
in a marked reduction in neutralization by antibodies that may have been generated by exposure to
prior variants.346
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Interesting, some have noticed a trajectory of shorter incubation periods from the original
strain through alpha, delta and omicron. A systematic review and meta-analysis of studies showed the
original strain had a 5-day incubation period which declined to 3.42 days for the omicron variant
(95% CI, 2.88-3.96). However, older individuals (over 60) had longer incubation periods, the mean
being 8.82 days (8.19-9.45) and children just under 7 days (a little less among severely ill).1102 It
should be noted that in the day or two prior to symptoms developing, a person may be at their most
infectious.
One estimate of the resistance of virus to antibodies in sera showed a 1.8-fold increased
resistance for the BA.2.12.2 subvariant while BA.4/5 was “substantially” more so, with a 4.2 fold
increased resistance. In addition, while one amino acid mutation reduced binding affinity to ACE2
receptors, the F486V back-mutation restored that binding affinity. At least so far, bebtelovimab still
retains potency against these subvariants.1103 In Iceland, a substantial number of people experienced
reinfections, reaching 15.1% among those aged 18 to 29. Surprisingly, 2 doses of vaccine were
associated with a higher risk of subsequent reinfection. Whether this will bode well for future arising
variants—or to the contrary—awaits to be seen.1104
Still, data from the UK showed a significant increase in hospitalizations among those over 50
years of age, and increased risk of death for those over 75, despite vaccination in the recent omicron
wave. Pre-existing conditions were present in nearly 96% of cases reviewed. There most horrifying
conclusion was that there was no “discernable efficacy” among those with a third vaccine dose,
underscoring the need to employ mitigations beyond vaccination to protect the elderly and at-risk.1105
Even more fun? A person may be infected by both delta and omicron or even BA.1 and BA.2, as
observed in at least a couple of cases.1106 And in late 2022, we have added joys of infection with
COVID, influenza, RSV, adenovirus and other respiratory viruses.
Interestingly, if a person was infected by delta, they may have some immune protection against
other variants upon exposure, at least in terms of severe disease. Unfortunately, the “herd immunity”
approach adopted in the west is leading to a lot of infections with BA.1. Research in South Africa
showed, however, that this does not confer much effective immunity against other variants, including
even BA.2.1107
On the upside, such as it is, BA.1 and BA.2’s mutations in the spike protein underscored on the
one hand its ability to evade prior immune responses, infection or vaccine-induced. The good news in
one study was that the viruses tended to infect without using the TMPRSS2, via endosomal entry. This
may explain why fewer people saw lower respiratory infection.1093 However, BA.5 seems to have
restored that TMPRSS2 usage and may increase risk of ventilation and oxygen requirements.
Repeated rounds of infection are probably having the effect of a) increasing risk of Long
COVID and b) corrupting immune responses, resulting in more dire outcomes to infections ranging
from adenoviruses, monkeypox (now known as MPOX), respiratory syncytial virus, etc.
Once infection is established, the virus mutates. This has resulted in variants that are more
infectious than the original strain, some more likely to cause severe disease or death. The omicron
variant has taken over and is the most infectious variant to date, especially in regions with low
vaccination rates, with the subvariants BA.2 being worse than BA.1. And there are good reasons to
believe that ongoing rapid antigenic evolution will continue, likely producing variants of greater
transmissibility, infectiousness and severity, some which will bypass all current vaccine.1108
As a case in point, one individual suffering leukemia and lymphoma had been infected with a
(now extinct) B.1.517 variant and remained persistently positive over 471 days. They observed a high
rate of mutational change of 35 nucleotide substitutions per year, resulting in three genetically
distinct genotypes in this one individual.1109 To what degree such intra-host persistence, variability
and evolution is occurring in infected people generally or those with Long COVID, for example, is not
known. Disturbingly, those with PCR-confirmed prolonged infection also exhibit evolution of the
infection, apparently shaped by innate immune responses.1110
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Indeed, the sheer number of mutational changes in the spike protein is remarkable with 33
changes in BA.1 and 29 in BA.2. These mutations allow the variant to escape neutralizing antibodies
while compensating for any adverse impact on binding to the ACE2 receptor. These changes are
nonsynonymous meaning that the swapping of the nucleotide results in a different amino acid at the
position. Since it takes three nucleotides to code for one amino acid, sometimes a swap will leave the
same amino acid at the position: a synonymous mutation. The spike protein consists of an
ectodomain that is further subdivided into the N-terminal domain, receptor binding domain and
fusogenic stock. The mutations are found across the ectodomain and include insertions and deletions
as well. The effect presents differing capacity for BA.1 and BA.2 to evade antibody binding with BA.1
doing a bit better job than BA.2 at evading NTD-targeting neutralizing antibodies.1111
There are Variants of Concern (VoC) which are so described due to their potential to be more
transmissible, more likely to cause severe disease or death, as well as for their potential to evade
natural immunity (among those previously infected), vaccine immunity and to evade diagnostic tests
and treatments like monoclonal antibodies. These VoC are now referred to by Greek letters of the
alphabet and include alpha, beta, gamma, delta and omicron. There are numerous others from
epsilon to lambda that are Variants of Interest (VOI).1112 In addition, Variants Under Monitoring
(VUM) are more closely followed1028 (or were; hard to say any more with the abandonment of such
efforts under government edict).These latter are being watched but so far appear to pose no additional
threat in terms of increased transmissibility or risk of serious disease or death, nor do they completely
bypass vaccine-induced immunity. Variants of High Consequence are also identified by the CDC as
those strains which blunt the impact of treatments, particularly with regard to the use of monoclonal
antibodies: delta and omicron variants both pose such issues. Indeed, the attack rate of omicron is
higher, with a much greater likelihood of passing on to household members with an incident case.1113
As we know, many billions have not yet received a vaccine, some due to hesitancy but mostly
due to greed and nationalism of the worst sort. Unfortunately, there is a remarkably uninformed
notion guiding national policy and individual choice that suggests having been infected, you’re good
to go. Sadly, this not true. Prior infection does not protect against other variants. Does it induce some
immunity that protects? An open question no doubt dependent on the variant to which one is
subsequently exposed. Some early observations (I must find the citation, apologies) suggest that
repeated rounds of infection may result in increased risk of Long COVID developing. Data we do have
on neutralizing antibody titres among infected individuals show that these wane considerably by 12
months. However, potentially good news is that T cell responses appear to be retained.1114
Early news suggests vaccines are still effective against these variants, though perhaps in a
diminished fashion.1115 This did not hold true for the “Astra Zeneca” vaccine which failed to
meaningfully protect against the B.1.351 variant (the beta variant) in a DBPC RCT of 2026 HIVnegative trial participants in that nation.503 More data show that the mRNA vaccines (e.g., Pfizer,
Moderna), are substantially less effective in preventing infection with the delta variant, however, they
continue to prevent most from serious disease, hospitalization or death.
Omicron is further broken down into lineages known as BA.1, BA.2 and BA.3. The BA.2 variant
has been identified in many cases and is a variant “under investigation” as it may be even more
infectious than the original.1116 Researchers in Qatar affirm that BA.2 is more infectious than BA.1.1117
This is extremely problematic insofar as having had it once, a person may be infected again,
sometimes even sooner after the first infection.1118 The BA.3 variant seems to be a mash up of the two
without any distinguishing mutations of its own in the spike region.1119 Many regions are seeing
dramatic increases in BA.2.
At this writing, the BA.1 subvariant of omicron is declining in most places (though not
everywhere). The partially good news is that the omicron variant is somewhat less virulent than delta
in terms of an individual’s likelihood of hospitalization,1120,1121 however, omicron clearly makes up for
any putative loss in virulence by the intense infectivity. While some argue that reduced testing or
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reporting of positive tests may impact such analysis via misclassification bias and residual
confounding,1122 Nyberg et al. responded noting that in the UK, at least for a time, a more
comprehensive approach to PCR testing along with data suggesting only a marginal effect of c0morbidities on outcomes overcame the criticisms.1123 places where it has taken off, such as the USA,
UK, Denmark, South Africa and a few other places, the rise of new infections is at a 90-degree angle,
far steeper than even delta while rises in hospitalizations and deaths lag somewhat more.
Even among those with recent vaccinations are at risk of infection. At a gathering of healthcare
workers on the Faroe islands, 21 of 33 triple vaccinated individuals were infected.1124 Others have
found that omicron, as well as alpha, beta and delta variants, are more robust outside the body and
can survive up to 16 hours on the skin, versus the wild type, increasing the risks of contact
transmission due to their high environmental stability. Omicron lasted longest on plastic or skin than
the others.1125 In many places where the omicron wave hit earlier in January are now seeing a fall-off
in new infections.
In the states, the highest risk areas are those with the lowest vaccine coverage. These are often
the very regions least likely to adhere to mask mandates or are run by those more interested in
stimulated economies than ending a pandemic. Sadly, Biden appears to have joined this
breathtakingly anti-public health approach of loosening all public health measures, including masks.
Sadly, the idiocy of Trumpers and Biden listening to people like Zienst (and now the industrysycophant, Ashish Jha) are ignoring many facts about omicron. First, it is not “mild” compared to
other variants, especially for the unvaccinated. Second, it spreads like measles and many, many
children are becoming infected and many quite ill. There will be long-term consequences as many of
these infected individuals develop Long COVID. Pretending we don’t need tests or masks is just
ludicrous. One might hope that the one big success of the Biden administration legislatively, passage
of the Rebuild America act, will focus attention on ventilation both to mitigate airborne disease
spread as well as with an eye toward energy conservation. We still face the Sixth Great Extinction
event of global heating caused by humans. And indeed, evidence shows most people want
governments to coordinate activities to assess global heating (“climate change”) along with pandemic
preparedness.1126 These are not mutually exclusive notions, but they are clearly intersecting crises.
Simply put, with omicron, more people infected translates into many hospitalized or dying.1127
Indeed, some research suggests a possibility of coinfection with HCov-229E resulting in some of the
26 mutations found in the omicron spike. One of these, not seen in other variants is ins214EPE, may
have arisen during a co-infection in an individual.1128 Sadly, the policy notion is that once infected,
people will be protected from the next variant—but this is very likely untrue.
One variant, A.30 (or A.VOI.V2), has a heavily mutated spike protein that seems adept at
evading vaccine-induced immunity, according to test tube studies. It displays resistance to
monoclonal anitbodies like bamlanivimab and etesevimab (as does omicron). Seen so far in Tanzania,
Angola and Sweden, so far it has not yet taken over.913
The new omicron VoC was first sequenced by Raquel Viana at one of South Africa’s biggest
private testing firms on November 19, 2021. Another calumny of racist hate then ensued with the bans
on travel, rendered all the more egregious by the observation that the variant was already in Europe
before. Worse, this draconian action aside from being pointless in terms of the pandemic, created a
great deal of anger and fear and calls to stop or hide the sequencing.1129 (It’s indictment enough that
despite its circulation in other parts of the world it was not observed.) And its infectiousness is not
only explosive, but prior infection is of no immunological help. It remains unclear if current vaccines
and/or boosters retain efficacy against hospitalization and death—they appear to but blunted.
Indeed, President Biden has fallen into this racist trap of blaming the messenger with travel
bans on a number of nations in the south end of Africa. This policy stinks of the embedded notions of
racist colonialism that bear no resemblance to either scientific reality—the virus was in Europe and
the United States before it was first sequence there—nor to appropriate response to limit spread.
102

POTENTIAL COVID-19 TREATMENTS: 12/10/22

And the data bear out the structural racism in the United States. A large study reviewing
mortality rates over three different periods of the pandemic on the one hand showed a decline in
mortality among older adults. The periods were March-June, 2020, 11/20-2/21 and the third period
7/21-10/21.1130 However, overall increased mortality was observed among younger individuals, with
second and third periods showing that black and Latino adults were at increasing risk of death. There
is zero reason to believe this has anything to do with intrinsic ethnic differences in response to
infection and plenty of reason to believe this is due to increased exposure, frontline workers and no
doubt poor ventilation in residential, school and working environments.
Indeed, examining the rate of severe maternal morbidity among 166,791 women in the United
States examined the period around when women gave birth pre- and during the pandemic, analyzing
it also on the basis of racial segregation in the state of South Carolina. While things were improving
prior to the pandemic, these marginal gains were lost and reversed for African Americans and Latinas.
Living in highly segregated communities increased the risk of severe morbidity, with an adjusted odds
ratio of 1.61 (CI, 1.06-2.34) overall. Latinas in less segregated areas did better but those in highly
segregated communities had nearly twice the risk as white counterparts.1131 Assuring access to care in
such communities should be a high priority in the national agenda. It is not.
Pharma likes to claim that Africans won’t take the vaccine. It’s not about “hesitancy” among
Africans but more to do with lack of access, due to the trade terrorism of the United States and
European Union and the creation of a vaccine apartheid.1132 If there are to be travel restrictions, it
should be global.
Lest we forget, the delta variant is extremely easily transmitted with “fleeting contact”
exposures reported.1133 This underscores that SARS-CoV-2 is an airborne infection particularly in
closed settings as homes when people speak or sing,1134 and delta only underscores this with a
vengeance (see, e.g., Peng1135). The Delta variant is far more infectious, more likely to cause severe
disease in younger people (under 50) as well as death. There’s also this “fleeting exposure” risk that is
not a little terrifying. Delta is now recognized as airborne and is as transmissible as flu or chicken
pox. And the Lambda and Mu variants that bypasses vaccine-induced immunity represent potential
threats—and actual threats in some regions where they are dominant. Omicron is even worse with an
infectiousness akin to measles. And the BA.2 subvariant is worse still.
Sadly, many specialists refused to accept the fact that SARS-CoV-2 is airborne. Their grip on
policy makers delayed this recognition and indeed relied upon old and now mostly debunked notions
of droplet transmission.1136 The fact the virus is airborne matters a great deal when it comes to indoor
gatherings (e.g., schools!) where ventilation systems remain inadequate. Any lingering doubts should
have been abandoned with the arrival of omicron.
This nomenclature attempts to avoid the stigma of geographic location. Precisely the kind of
perverted stigmatization the criminal Trump used when referring to SARS-CoV-2 as the “China virus”
which was said with racist bigotry and hate—and coincided in a huge increase in anti-Asian hate
crimes.1137 While it is absurd on the face of it to “blame” people for where a virus or its variant first
arose, it becomes obvious that such idiocy exists and manifests in the horrific number of assaults on
people of Asian descent in the United States. However, viruses mutate all the time in any body. Even
though it may initially be sequenced in one place, such a variant can arise elsewhere on its own, aside
from being brought to a new location by a traveler. There are no bounds to the stupidity and
ignorance of blind bigotry.
Note in the table below that the letters and numbers under “Mutations of Note” indicate a
particular place, generally on the Spike protein, where one amino acid (first letter) has been swapped
by another (second later) with the number in between indicating the location along the protein
strand. So Q493R is an example of a switch from glutamine (Q) to arginine (R) at position 493; in that
particular case, the benefit of monoclonal antibody therapy may be significantly diminished.1138
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Variants Table
Designation Lineage(Pango) Mutations of Note
Original
-N/A
“wild type”
(WT)
(Analysis of the first sequences
suggest potential animal
origins, but neither bats nor
animals like pangolins are
implicated)
Alpha
B.1.1.7
N501Y, P681H, some E484K

Beta

B.1.351

K417N, E484K, N501Y

Gamma

P1

K417T, E484K, N501Y

Delta

B.1.617.2
AY.1, AY.2,
AY.3, AY.4,
AY.4.1

L452R, K417N, T19R, (V70F*),
T95I, G142D, E156-, F157-,
R158G, (A222V*), (W258L*),
T478K, D614G, P681R, D950N

Omicron

B.1.1.529
BA.1.1.529.2
BA.1
BA.1+R346K
BA.2
BA.3 (gone?)
BA.4 (fading?)
BA.4.6
BA.5
BA.5.31 (“Bad
Ned”)

A67V, K417N, S477N, T478K,
E484A, N501Y, D614G, H655Y,
P681H, G339D, S371L, S373P,
S375F, N440K, G446S, Q493R,
G496S, Q498R, Y505H, T547K,
N679K, N764K, D796Y, N856K,
Q954H, N969K, L981F

BA.2
BA.2.12
BA.2.12.1
BA.2.75
(“Centaurus”)
BA.2.75.2
BF.7

T19I, L24S, Del25-27, V213G,
S371F, T376A, D405N, R408S

Omicron

BA.4/5 – Del69-70, L452R,
F486V, R493Q

BA.2.75 most infectious yet?
Spreading in India
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Notes
The initial strain that jump started the
global pandemic. The notion that viruses
evolve to milder forms may be true for
some over the very long term but overall
is NOT true with SARS-CoV-2 over this
short term (and is not always true for
every infectious disease).
With E484K, great infectiousness (29%
more), reduced vaccination-induced
neutralization; early review (11/1/201/27/21) suggest more likely severe
disease (but delta not included in
analysis)1139
Increased infectivity (25%); increased
mortality likely
Repeat infections observed; 38% more
infectious; 50% increased mortality;
vaccine immunity still effective
Highly infectious (97% more), more
chance of serious disease and death;
prevalent globally; there are over 30
variations on the theme dubbed AY that
are being watched (e.g. AY.4)
First sequenced by South African
scientists (Nov, 2021), found around the
world. May bypass or blunt vaccine
induced immunity; study of sera suggests
much lower degree of neutralization
from NAbs of vaccinated or prior
infection1140; mapping of spike1141;
S375F1142 mutation explains explosive
spread of BA.1. Variations BA.1, BA.2,
BA.3, BA.4 and BA.5 of omicron have
been described. BA.2 is more infectious
than BA.1; BA.4, 5 in South Africa,
spreading rapidly there
Special note that David Ho’s group has
found it to be resistant to all MAbs used
therapeutically including sotrovimab317;
BA.2.12.1 spreading in New York; these
evade NAbs of vaccines and even BA.1
infection1143 (see Biologics Table); as BA.5
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BQ.1.1
XBB
Deltacron

Lambda

Low level of neutralization by
mRNA or bivalent for BA.2.75.2,
BQ.1.1 and XBB.1881
XBC, XAY, XAW, TBD
XBA
Combines omicron and delta
mutations
C.37
RSYLTPGD246-253N, F490S,
T76I and L452Q (greater
infectiousness); G75V, T76I,
del247/253, D614G, T859N1144

Mu

B.1.621

C3037U (synonymous), T95I,
YY144-145TSN, T720I (non) in
NSP3 protein; E484K, R346K,
N501Y in RBD, D614G, P681H,
D950N (spike)

Epsilon

B.1.427 and
B.1.429

Eta

B.1.525

Zeta
Theta

P.2
P.3

Iota

B.1.526

L452R, S13I, W152C (spike);
I4205V and D1183Y in the
ORF1ab-gene
A67V, 69del, 70del, 144del,
E484K, D614G, Q677H, F888L
E484K, D614G, V1176F
E484K, N501Y, D614G, and
P681H; at C-terminal region,
E1092K, H1101Y, and V1176F
L452R, E484K in some; L5F,
(D80G*), T95I, (Y144-*),
(F157S*), D253G, (S477N*),
E484K, D614G, A701V,
(T859N*), (D950H*), (Q957R*)

Kappa

B.1.617.1

?

C.1.2

starts to wane, new subvariants are
arising but not clear if they will take off
Carries features that combine the
infectiousness of omicron with the
virulence of Delta (3.4% fatality, nearly
double that of omicron)
VoI; widespread in South America, first
seen in Peru; now in US; more infectious
but not as much as delta? May bypass
vaccine-induced immunity; so far does
not appear to be dominating; F490S
resists neutralization by vaccine-induced
antibodies
VoI; low circulation but at 39% in
Columbia, 13% in Ecuador; present in the
USA as well; killed 7 nursing home
residents in Belgium all fully
vaccinated1145 and displays resistance to
natural infection and Pfizer vax1146 In
Columbia, was not particularly
transmissible or worse than other
variants1147
VoI; first seen in USA (CA), Canada,
Mexico, South Korea; outcompeted by
alpha in since Feb 2021 in the USA
VoI; monoclonal antibody and patient
sera may be ineffective
Fading out for now
VoI; seen in Philippines, UK, US, EU; so
far only a low number of cases
VoI; by Feb 2021, accounted for 1 in 4
infections in New York region; since then,
declined sharply as delta took over; seen
elsewhere in the world but in decline; it
only modestly increased infectivity and
was seen to escape immune responses in
only about 10% but increased fatality risk
in over 65 yo by >60%1148
In India at low level, around other locales

G142D, E154K, L452R, E484Q,
D614G, P681R, Q1071H
R190S, D215G, C136F, N484K,
First seen in May, 2021; widespread but
Y449H, N501Y, H655Y, N679K
not deeply embedded. Overcomes
and T859N); deletions (Y144del, vaccine immunity; mutates at a higher
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? (“IHU”)

B.1.640.2

L242-A243del); also C136F,
Y449H and N679K
46 mutations, 37 deletions,
including N501Y and E484K

rate than other VoCs; a variant “under
monitoring”
First detected among 12 pts in Nov/2021
in Forcalquier, in the Alpes-de-HauteProvence, France; index case visited
Cameroon; evades vaccine immunity1149

NAb – Neutralizing antibodies; VoC – Variant of Concern (noted in bold); VoI – Variant of Interest; WT – wild type; note: lambda and
mu are not in alphabetical order—suspect they may become VoC

Recombinants
As ever, SARS-CoV-2 continues to evolve. In addition to several sublineages of BA.1 and BA.2,
researchers in Europe have isolated “Deltacron” variants that combine aspects of both the Delta and
Omicron spikes. Classified at the time of this writing as a variant under observation, the first is
identified by the Pango lineage as XD. These all appear to be yet more infectious (more transmissible)
and with at least matching if not increased severity and risk of serious outcomes. The XD has been
seen in several European nations, appears to affect more younger people than older, causing mostly
breakthrough cases. It is too early to sure, but there do not appear to be increased hospitalizations or
deaths, however, such indicators usually lag the spread of infections.1150 Whether they begin to
predominate or die out remains to be seen.
In addition, there is a recombinant of two Omicron variants known as XE.

Figures: SARS/MERS Viral Replication, Mutations
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Figure 4– SARS-CoV-2 replication1151

Figure 5 – SARS/MERS Replication Cycle (note: no integration into host cell genome)1152
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Figure 6 – SARS-CoV-2 Replication Cycle and Clinical Pathogenesis1153

Figure 7 – Amino Acid Mutations; NTD-N-Terminal Domain; RBD-Receptor Binding Domain; RBM-Receptor Binding Motif915
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Figure 8 – Putative Target Sites for SARS-CoV-2 Drugs1154

Viral Replication Cycle
Figure 3 above underscores our understanding of the replication cycle of the virus within a host
cell. The virus has a single-strand of RNA that has nearly 30,000 nucleotides encoding nearly 10,000
amino acids and resulting in a range of structural, non-structural and accessory proteins. The spike
protein that is the target of a lot of vaccines is composed of some 1300 amino acids and is pivotal to
the attachment, fusion and entry of the virus into target cells. This spike protein is a glycoprotein
consisting of two subunits (S1 and S2). The S1 subunit has an area known as the receptor binding
domain (RBD) that binds to the host cell ACE2 receptor. The S2 region is enriched with alpha helices
and mediates the fusion of the viral membrane with that of the target host cell.1155 SARS-CoV-2 binds
to cells of the epithelium that express ACE-2 receptors, found in nasal passages and linings. Binding is
quite strong and enhanced by the mutations seen in the delta variant. As shown in the figures above,
once infected, the virus hijacks key cellular processes, as viruses do, to produce virus copies that then
bud out of the cell.
In order for the virus to successfully infect the cell, it recruits a cellular protease (an enzyme
that clips up proteins) known as TMPRSS2. The virus uses this enzyme to help prime the spike
protein by cleaving the S1 and S2 subunits so that the virus membrane can fuse with the cell
membrane.156 Once the virus fuses with the target cell’s membrane, it can inject its contents and begin
fresh rounds of replication within the cell—and with the potential for mutations to arise.
The relationship between the infection of a cell and how that affects clinical outcome is where
the challenges remain for a full understanding of how the infection may cause mild disease in some,
severe disease with a high risk of mortality in others and why such a significant proportion of people,
including children, may suffer long term debility from the disease (dubbed “long COVID”). While
children are still generally less likely to develop serious disease, the delta and omicron variants
burning through some parts of the world is resulting in ICUs overwhelmed with children, often with
no preexisting conditions. And omicron seems to be infecting so many more kids with subsequent
increases in those with severe or critical disease.
Understanding viral dynamics once an individual is infected is also important. A study sought
to determine how this occurs among 34 young (18-29 year-old) volunteers who were exposed with
intranasal drops (excluding 2 who were naturally infected prior to the experiment’s start). Of these, 18
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became productively infected with peak viral loads seen 5 days post-inoculation. Each was infected
with 10 TCID50 (50% tissue culture infectious doses) of SARS-CoV-2 (GBR/484861/2020, a D614Gcontaining pre-alpha wild-type virus). Loss of smell and taste occurred among 12 and developed more
gradually, after the onset of what were fortunately mild symptoms. Viral load was not a surrogate for
symptoms, that is, a high viral load occurred even when the infection was asymptomatic. Virus
remained present up to 10 days, with throat swabs showing viral shedding within 40 hours of
inoculation (and prior to nasal swabs). It is not clear if any of the participants developed Long COVID,
although 5 participants had smell disturbances 180 days post-inoculation. Remdesivir given to 10
with symptoms had no impact on viral dynamics compared to those who did not receive this basically
worthless overpriced drug.96 (Rather puts the lie to the US CDC’s recommendation of 5 days after
symptoms one is good to go, no testing needed. What nonsense. Indeed, fecal shedding for 121 days
after a nasal swab went negative—after 21 days, not 5—in an infant was recorded.1156)
Worse, most people have chronic infections that may be associated with immunological or
neurological disorders and diseases. The gut is replete with the fossils of historic infections known as
human endogenous retroviral elements. These are remnants of past infections that reside in our
genome. One group assessed tissues of individuals who had died of COVID-19 and examined them for
immune responses to envelope proteins from two varieties, HERV-W and HERV-K. They found no
evidence for the latter but HERV-W activation indicative of replication was seen in tissues of the lung,
olfactory bulb and nasal mucosa in an ACE2- and infection-independent way.1157 Others found a
HERV envelope protein known as syncytin being expressed by erstwhile “fossilized” HERVs which in
general correlate with other diseases and may contribute to cognitive sequelae of SARS-CoV-2
infection. HERVs contain genes found in other retroviruses, env, pol, int and pro with syncytin-1 and
-2 being env gycoproteins of HERV-W and HERV-FRD, respectively, some of which have been
connected with the evolution of various cancers. Syncytin-1 is elevated in a range of neurological
disorders including schizophrenia and bipolar disorder, positively correlated with increased CRP.
While these may be associated with SARS-CoV-2 pathology, one group’s work helped to clear the
vaccines from inducing their activity and/or increasing the risk of miscarriages. By contrast, natural
infection is associated with high levels of syncytin-1 which correlates both with inflammatory markers
and psychiatric and other sequalae, including MIS in children.1158
By contrast, others have found a strong association with expression of HERV-K among
individuals who have been hospitalized, leading to a higher risk of admission to the ICU and to
mechanical ventilation. There was a risk of death earlier among those with higher titers. Autopsy
findings showed associations with higher IL-17-induced inflammation, monocyte activation and
increased consumption of clotting factors. They also observed increased HERV-K expression in
monocytes.1159
The one bit of good news is that, at least so far, it appears that the virus does not integrate into
the cellular genome. By contrast, HIV reverse transcribes its RNA into DNA and then integrates it into
the host cell DNA (using the integrase enzyme), making it tougher to eradicate. Like the hepatitis C
virus, SARS-CoV-2 does not integrate and we actually have drugs that cure Hep C.
As I know personally! As an aside, I managed my HCV infection for decades with the types of
nutritional, botanical and other lifestyle (diet, exercise) interventions discussed in the second
document. This resulted in a vastly reduced HCV load, improved bloodwork and liver histology. Being
well-connected at Mount Sinai, and despite being in such good shape, and with the arrival of
Obamacare and due to good connections, I was able to access the two-drug combination pill,
sofosbuvir/ledipasvir, when they were approved and get rid of the infection. Note that pharma greed
and regulatory capture mean that millions around the world with hep C have not been cured. This is
partly why I have undertaken this effort—if we can find the right combinations.
However, SARS-CoV-2 presents other challenges, notably the necessity for very early treatment
for antivirals to work. Once oxygen saturation begins to drop, antivirals no longer have any great
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impact. In places where there is a lot more testing and contact tracing (and the United States
continues to fail in this regard), early intervention could thwart the development of serious disease.
Here, the issue is how much pharma can make, how much insurance can avoid paying out and
whether hospitals give two pins about actually managing patients (and by that, I mean corrupt
administrations, not the nurses, physicians and others who work there). As a result, patient health,
good medical practices and best-case management is tossed out the window in favor of “efficiency”
and profit.1160,1161
That describes the pathogenesis of unfettered, unregulated capitalism that impacts all health
conditions, with domino effects globally. If science and medicine were leading the way instead of
profiteering, we’d be doing a lot more testing and contact tracing, determining best strategies for
managing positive patients, endeavoring to identify individuals who would most likely benefit from
early intervention with an array of antiviral strategies, including micronutrient and botanical
therapies.

Markers of Disease/Severity Risk
Once infected, there are a number of ways to assess the person’s status and a range of efforts
have centered around identifying markers of higher risk of severe disease. Such markers may also
help to identify individuals at higher risk of Long (or “Medium”) COVID. As younger people are
experiencing heart disease and strokes, some even dying, after mild-to-moderate acute infection, such
efforts take on a new urgency.
Of course, in the first waves, one of the most important markers was oxygen saturation rate,
often falling well below 94%, some extremely low despite being ambulatory. This still remains a
problem and a pulse oximeter may be helpful, with a thermometer, to have on hand in the event of
exposure. (Note that these devices may not be as efficient on darker skin.1162)
On a basic note, an ear lobe capillary prick test assessing blood pH along with whether a
patient needed any oxygen on admission was found to be an excellent prognostic marker in a
prospective study of 200 of 536 patients conducted in Poland between October 202o to March, 2021.
A lower pH, potentially indicative of acidosis, had a strong correlation with disease severity and
length of hospitalization. Lowering oxygen saturation was not surprisingly also associated with higher
risk of longer hospitalization and death as was each extra year older a person was. The model requires
further verification.1163
One small study showed an association between markers such as respiratory rate, leukocyte
numbers and the leukocyte glucose index (LGI) that were associated with more severe disease.
Hemoglobin also appeared to be important. The study only included 109 patients and the confidence
intervals were wide (p=0.04 on LGI), however these are markers that could routinely be taken. Not
too surprisingly, the markers had stronger correlations among those with diabetes.1164
One group also found that elevated levels of methylglyoxal upon admission was a marker of
mortality, with a 4.4-fold higher risk. This is a byproduct of glycolysis. The marker correlated with
other markers of inflammation including TNF, CRP, IL-1β and semi-carbazide-sensitive amino
oxidase. Notably, COVID patients had higher neutrophils, lower lymphocyte, basophil and eosinophil
levels than control patients. The difference between those who survived and died showed similar
levels with these except those with higher neutrophils were more likely to die (p<0.01). Most COVID
patients also had lower glutathione levels, those with more severely depressed levels likely to die.1165
(Again—NAC as a part of a comprehensive protocol?)
One group assessed a cohort of 279 patients longitudinally and found suspects for increased
risk of severe disease: higher viral load at the outset, lower antibody level against the spike, defective
antibody-dependent cellular cytotoxicity responses (ADCC; another important aspect of immune
defense) and markers of tissue damage and inflammation such as Angiopoietin 2, CXCL13 and RAGE,
the receptor for advanced glycation endproducts.1166
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Others have helped establish pathways to the hypercoagulable state seen particularly in
variants that infect deeply into the lungs (e.g., omicron BA.1, BA.2). The three basic pathways are
dysfunction of vascular endothelial cells, excessively inflammatory immune responses and
hypercoagulability,148 allowing for the development of microclots. Thus, COVID-19 is associated with
a somewhat novel clinical picture, while also paving the way to understanding the pathogenesis of
coagulation issues in cancer, sepsis and other diseases. For example, while elevations in markers like
d-dimer, fibrinogen, P-selectin and C-reactive protein characterize this pathology, by contrast, one
may not see changes in prothrombin time or activated partial thromboplastin time nor a profound
decrease in platelets. However, as discussed in the Pathogenesis section, there is strong evidence for
an impact of aberrant innate immune responses, notably with the increased expression of neutrophil
extracellular traps (NETs) in conjunction with expression of inflammatory markers and the reduction
of anticoagulant fibrinolytic activity (noted by declines in glycocalyx, thrombomodulin, nitric oxide
and prostacyclin) and increased thrombogenic activity (via increased fibrin, tissue factor found in
extracellular vesicles, P-selectin and von Willebrand factor and PAI-1) along with persistent
hyperactivation of complement. And while this distortion of coagulation may not manifest as starkly
in some of the omicron subvariants, the risks of stroke and heart attack may remain among those who
develop Long COVID even in the context of a mild infection. Indeed, the hypercoagulability issues are
associated with a range of clinical sequelae that may include pulmonary embolism, microthrombi in
the lungs, myocardial infarction, neurological and renal dysfunction, and arterial, venous and deep
vein thromboses. This then leads to multi-organ injury and failure.
Long COVID is discussed more in the section below. Indeed, ongoing pulmonary issues seen in
Long COVID correlate with increased levels of IFN-γ producing CD4+ and CD8+ cells which are
rapidly dividing (as characterized by increased expression of Ki67). This is seen with increases in IL-6
and these T cells are SARS-CoV-2-specific.1167 Others have found increased levels of functional
memory cells with highly cytotoxic activity which unfortunately appear to do more to contribute to
pathology via excessive and tissue damaging inflammation. Some of these may be useful as diagnostic
markers, including CD8+ TEMRA cells, CD8± TCRγδ+ cells, and NK cells with CD56+ CD57+
NKG2C+ phenotype.1168
Efforts to determine the cause have focused mostly on adenovirus infection, although many of
the children do not have evidence for such an infection. We do know that SARS-CoV-2 will head to the
liver and cause inflammation, so it shouldn’t be ruled out. Indeed, data show children have a higher
risk of elevated markers of liver inflammation, ALT, AST (HR 2.52, CI 2.03-3.12) and bilirubin (HR
3.35, CI 2.16-5.18).1169
In addition, a subset of CD8+ T cells known as T Effector Memory re-expressing CD45RA
(TEMRA) cells were associated with increased mortality risk, particularly with regard to expression of
granzyme B. Mortality risk was associated with markers of activation on these cells indicating a
hyperactivated state including PD1, TIM3, HLA-DR and CD45RA.1170 If further research validates this
tool, it could be enormously valuable for teasing out variations and better predict clinical course for a
range of infections, such as HIV.
Certain markers found in blood tests such as free DNA, MPO and H3Cit strongly associate with
neutrophil count along with the acute phase reactants (like d-Dimer, CRP and lactate dehydrogenase)
that contribute to the pathogenesis of inflammation and destruction of airway-vascular beds in the
lungs and may also contribute to heart and kidney damage. Others have observed that SARS-CoV-2
infects kidney cells, contributing to fibrosis.1171 Such markers can help to identify at-risk patients for
early treatment. Potential therapies are largely in the experimental phase (for conditions like ARDS)
but may be worth exploring. These include drugs like Pulmozyme (already on the market), sivelestat,
lonodelestat (POL6014), alvelestat, CHF6333, and elafin.1172 Again, given its potential in managing
ARDS and sepsis, intravenous vitamin C should be considered.1173,1174,1175 However, since this initial
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draft, several studies suggest no benefit for IV vitamin C and even potentially harm in the context of
patients with severe infections.1176
Other work sought to assess an array of microRNAs to help predict the development of
endothelial cell dysfunction. While the results need to be replicated, they found intriguing differences
in those with severe disease compared to those with mild disease or no infection. The miRNAs
associated with endothelial dysfunction with possible prognostic importance were miR-30b/c/e, 6080, -181a-5p, -199a-3p, and -339. These markers were associated most likely with inflammatory
responses, rather than direct effects of the virus. Some of the markers may help predict who is at
higher risk of severe disease or death and they went further to identify interventions that may help to
stabilize the endothelial barrier, including with the use of recombinant Slit2-N, Q-peptide or
angiopoetin-1 mimetic.1177
Similarly, others have observed an array of dysfunctions arising from inflamed endothelial
cells, whether via direction infection (or presence of spike, nucleocapsid or other viral proteins) or
cytokine storm aberrant responses. A short list includes reduced nitric oxide (NO) bioavailability,
oxidative stress, endothelial injury, glycocalyx/barrier disruption, hyperpermeability,
inflammation/leukocyte adhesion, senescence, endothelial-to-mesenchymal transition,
hypercoagulability, thrombosis, among other disruptions. This results in not only lung damage, but
damage to heart, kidneys and reproductive systems. Markers to assess endothelial dysfunction or
activation include d-dimer, von Willebrand factor, factor VIII, PAI-1, soluble thrombomodulin, Pselectin, ICAM-1 or VCAM-1; angiopoietin-2, E-selectin, ET1, VEGF-A, IL-6, IL-8, MCP-1, resistin,
nitrosylhemoglobin, lactate and syndecan-1. Among therapies considered in the paper are statins,
metformin, SGLT2 inhibitors, ACE-inhibitors, ET-1 receptor blockers, ACE2 agonists,
dexamethasone, tocilizumab, heparin, anakinra, colchicine, arginine, vitamin C, fluvoxamine, JAK
inhibitors, traditional Chinese medicine, senolytics (e.g., navitoclax or quercetin/dasatinib
combination) and others.1178
Indeed, for clinics that have access to fairly inexpensive equipment, mass spectrometers, they
may be able to assess the blood of admitted patients to roughly predict the potential for them to be
survivors or at higher risk of dying. These combine “multi-omic,” proteomic and metabolomic
analysis that at least one group found to be 92% predictive of mortality. Of the hundreds of analytes
assessed, they observed 10 proteins and 5 metabolites most strongly associated with a higher risk of
death. It should be noted that in the cohorts they assessed (at admission to ICU, day 2 and day 7),
most had PaO2 saturation at below 65%, itself a rather dismal predictor. This biomarker panel
included SERPIND1, CFH, ITIH2, CPB2, HP, C5, IGFALS, B2M, NRP2, and CST3 proteins and the
five metabolites included lysoPC 18:0 and lysoPC 18:2, methylhistidine, homovanillic acid, and 2aminoadipic acid. Elevated C-reactive protein was, not surprisingly, one of the strongest markers.1179
Whether such a biopanel would be prognostically useful will require broader assessment and even
more importantly, whether therapeutic interventions might correct these perturbations, saving lives.
Alterations in lipid metabolism also serve as markers of disease, correlating to some degree
with clinical progression. In particular, more severe disease is seen with atherogenic diglycerides and
triglycerides along with alterations in phosphatidylinositol signaling pathways and decreases in
phosphatidylcholine. Whether dietary exclusion of “bad fats” or inclusion of more or supplemental
omega-3 fatty acids is salutary remains uninvestigated.1180
In examining nearly 95,000 peripheral blood mononuclear cells (PBMCs) of 7 patients with
severe COVID, 9 with HIV and 3 control individuals, they found markers of inflammation increased
among both groups along with higher numbers of innate-like T cells, CD8+ cells and monocytes, in
total, some 27 different cell types including various subsets of B, CD4, CD8, monocyte, NK and
dendritic cells.
COVID patients had higher levels of TNFα, IL-6, IL-10, IP10 and IFN-γ. More particular to
COVID cell transcriptomic expression, COVID-19 patients exhibited stronger humoral immunity,
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broader IFN-I signaling, elevated Rho GTPase (involved in cell cycling and cell migration) and mTOR
pathway activities, and downregulated mitophagy. In terms of gene expression, individuals with HIV
had substantial upregulation of IL-8, CCL3 and NFKB1A genes, whereas in COVID patients, OAS2,
XAF1 and MX1 were elevated, parts of the interferon type I signaling cascade, while seeing
downregulation of JUN, JUNB, JUND and FOSB (part of AP1) along with a range of HLA genes. In
addition, inhibitory interactions mediated by CTLA4 and HAVCR2 were found to be enriched among
COVID patients.
A meta-analysis that reviewed over 10,000 patient records from around the world found in
addition a number of biomarkers that should put clinicians on alert. These included a decreased
lymphocyte and/or platelet count, elevated C reactive protein, creatine kinase, procalcitonin, Ddimer, lactate dehydrogenase, alanine aminotransferase, aspartate, aminotransferase and creatinine,
markers associated with inflammation, liver or kidney damage and coagulation problems.1181 Such
data may help to identify patients to receive early-as-possible treatment with antivirals or MAbs, at
least for susceptible variants.
Worse, kids are developing long COVID and/or multisystem inflammatory syndrome (MIS)
that can arise even weeks after an initially mild bout of disease. MIS is characterized by chronic fever,
GI symptoms, cytokine storm and a range of heart problems. For some, this may be due to damage to
the gut epithelial barrier, as reflected by increases in a marker known as zonulin, a modulator of
intercellular epithelial tight junctions that line the gut and prevent spillover of contents into the
blood. Virus was found in the stools of such children, many around the age of 8, despite none in the
blood. One child given the drug, larazotide, a zonulin inhibitor, saw not only declines in antigenemia
but improved clinical outcome.802 (See the section under Organ Involvement, Guts and
Gastrointestinal.)

The Cells
As noted above, the virus gets into the upper airways by latching on to epithelial cells that line
the nasal passages by binding to the ACE2 inhibitor. That’s the beginning. With all the variants up
until omicron, this included getting deep into the lungs and creating inflammatory havoc.
But SARS-CoV-2 is not content to just infect epithelial cells. Unfortunately, evidence is
mounting that it infects a range of other cell types, including, for example, fat cells (adipocytes). It
seems to invade the cells in a number of different depots with a subsequent increase in local
inflammatory cytokines. Fat is made up of different cell types and the virus prefers mature adipocytes
as well as adipose tissue macrophages. In addition, while not infecting preadipocytes, it induces them
to adopt a pro-inflammatory profile. This occurs in both subcutaneous and visceral adipose tissue and
does not appear to utilize the ACE2 receptor: disturbing news indeed, if it is found in humans.1182 And
recent data finds in fact the infection of adipocytes is seen in humans, though in one study, only in the
adipose tissue of obese males.1183 Others have similarly observed heightened inflammation due to
infection of adipocytes and adipose tissue-resident macrophages.1184
Worse, a range of immune cells have been shown to be infected by SARS-CoV-2, including
monocytes, B and T cells. Monocytes and B cells were frequently found to be infected among patients.
The rate of infection among monocytes increased over time. Autopsy results also showed infection of
monocytes, B cells and CD4+ T cells. This has serious implications for disease pathogenesis, immune
dysfunction and disease severity.1185
This has profound effects on organs and upon lipid metabolism. Indeed, it may be a part of the
explanation of increased incidence of diagnosis of diabetes among the many young people and
children who survive infection. Others have noted the association between insulin resistance and
decreased levels of adiponectin resulting in inflammation and adipose tissue dysfunction while also
observing infection of adipocytes.1186
White blood cells are known as leucocytes and include a wide array of cell types. Part of the
way cells operate is by expression of a range of genes. When genes should turn on or turn off is in part
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mediated by a chemical process known as methylation, the attachment of a methyl (CH3) group to
CpG islands. Patterns of how methylation occurs across the genome were analyzed and compared to
patients without COVID and those with other respiratory diseases. In general, there were more genes
that were hypomethylated, including interferon genes, in the COVID group while other gene patterns
suggested hypermethylation (which, oddly, the abstract references even though their data showed
more hypomethylation). These data were derived from 162 patients in Albany and the data was only at
one time point, without reference to the length of time since diagnosis so should be viewed with
caution.1187 Still, further research may yield a better understanding of prognosis and suggest possible
therapeutic interventions. (Back in the day, at the DAAIR buyers club, hypomethylation of CpG
islands of Nf-κB resulted in increased HIV expression and we speculated that methylcobalamin, a
form of vitamin B12, might enhance methylation. A Hypermethylation Protocol was designed however
never clinically evaluated.)
Red blood cells (RBCs) are necessary to schlep oxygen around so it is not surprising to find
their functions are damaged which figure into the puzzle of the common symptoms of breathlessness,
hypoxia and dry cough. Research has shown that the membranes of RBCs homeostasis at the level of
proteins and lipids. The compensatory effort of the cells is to help faster offloading of oxygen. But the
problem is, the infection blunts their capacity to respond to environmental stresses and oxidative
stress.1188
Evidence from a series of studies in brain organoids, mice and autopsies of humans underscore
the direct infection of neurons.1189 In addition, even deeper in the brain, there is evidence for the
capacity of SARS-CoV-2 to infect dopaminergic neurons in the midbrain. Not only does the virus
infect neurons, but it results in increased neuroinflammation.1190 These activities may underlie the
“brain fog,” fatigue and other aspects of both acute disease and long Covid as well as other
neurological conditions such as peripheral neuropathy.1191 The disruption by a defective innate
immune response and inflammation damages that blood-brain barrier. Activation of glial cells further
contributes to neuroinflammation.1192 More on this the Nervous System subsection of Organ
Involvement.
Another innate immunity frontline defender, natural killer (NK) cells, are also affected. These
cells also are initially activated against the infection, sometimes with success while others have
observed defects in severe disease. While in severe disease the cells express a lot of cytotoxic effector
cell molecules, the cells themselves display a range of defects in virus control, cell-mediated
cytotoxicity and cytokine production. By contrast, those who recover more rapidly don’t see the spike
in a cytokine known as transforming growth factor (TGF-β) that occurs in the first two weeks among
those who go on to develop more serious disease.1193 These defects were not associated with use of
dexamethasone.
Neutrophils can be very vigorous in responding to a biological threat. Neutrophils have this
fascinating ability to extrude their guts to create neutrophil extracellular traps (NETs) that capture
infected cells. These NETs also induce expression of molecules like activated factor XII which pushes
the system toward increased localization of platelets and thus more clots (thrombi) and inflammation.
Among COVID-19 patients with severe disease, these clots get into the circulation, resulting in end
organ failure and an increased risk of death.1194
Another assessment is the ratio of neutrophils to lymphocytes, a ratio that when it is high
correlates with higher risk of severe disease and mortality. One study found an odds ratio of 3.96 (CI
1.24-12.69, p=0.021) for increased risk of death. In this study, they also examined skeletal muscle
radiodensity (SMD) by CT scan and where this was low, risk was higher. When both were calculated,
the OR was 25.58 for mortality (CI 2.37-276.71, p=0.008). Note however that these are very wide
confidence intervals, but this seems a fairly straightforward way to assess patient risk. Note that
myosteatosis, where fat deposits are found and assessed, is distinguished from sarcopenia. Low SMD
is correlated with greater weight loss, increased systemic inflammation and insulin resistance.1195
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Being airborne, SARS-CoV-2 is highest risk in indoor settings. And the virus gets in through
the mouth and nose, into the airways. Binding to the ACE-2 receptors, the innate response brings in
neutrophils. These cells make up 40-60% of white blood cells so there are lots. For some, then, the
problem may initiate with the neutrophils and data has shown that an increase in the number of
neutrophils, along with other characteristics of them, is prognostic for more severe disease. This early
attack force can get out of control, producing a lot of reactive oxygen species (ROS), along with
inflammation.1094
There are potential therapeutic implications to managing excessive ROS that are largely
ignored by physicians and clinical trialists. Some have observed shifts in the status of neutrophil
subsets in the context of treating severe covid with dexamethasone. Authors note altered IFNactive
neutrophils, downregulated interferon-stimulated genes and activated IL-1R2+ neutrophils.
Dexamethasone also expanded immunosuppressive immature neutrophils and remodeled cellular
interactions by changing neutrophils from information receivers into information providers.1196
Potentially, a broad based and nutritionally oriented approach should be clinically evaluated
for all hospitalized patients (IV vitamin C, NAC, D3, zinc, alpha lipoic acid, B vitamins1197, possibly
coenzyme Q10, etc.)
Just to add a little note of caution—or possibly hope—is the idea of horizontal gene transfer. An
idea that took some time to be accepted, it is now seen among a wide range of organisms and cell
types. Most of the research focused on viruses that infect bacteria (phages) and the mash up between
the two organisms. Others more recently have focused on gene exchange between viruses and
eukaryotic cells. And they find plenty of it, influencing the evolution of both the virus and the host.
Although they had not looked at SARS-CoV-2, they note that it and viruses like Zika rely upon some of
the same mechanisms characterized of such gene transfer, notably autophagy, proteolysis, ER
modification and sphingolipid metabolism.1198

Organ Involvement
Lungs

Our lungs draw in air, pull out the oxygen and send carbon dioxide out with every exhalation.
From the mouth and nose into the lungs, the air arrives at the alveoli, little lovely balls that then do
the exchange with the capillaries in a complex balance of air flow (ventilation) and blood flow
(perfusion). This can be impaired in numerous ways, via obstructions, damage from pollutants or
tobacco smoke, genetic diseases that afflict the lungs and, of course, a range of infections. Narrowing
of airways is a key feature of chronic obstructive pulmonary disease and asthma; in cystic fibrosis the
lungs become blocked with excess mucus. If the lungs become scarred, it causes restriction as in
idiopathic pulmonary fibrosis or in acute respiratory distress syndrome (ARDS), which can be a
consequence of any type of pneumonia. And blood flow to the alveoli may be blocked, resulting in
reduced perfusion. COVID’s blood clots can increase risk of pulmonary embolism while the variants
that cause lower respiratory disease can result in ARDS.
Initially, the lungs are the first organs involved and in the first wave in late 2019/early 2020,
lower respiratory involvement resulted in severe pneumonia and death. However, as the variants
evolved, the effect was more upper respiratory and the full extent of the virus’s impact as a vascular
disease became clearer. That’s because this airborne infection spreads most readily from person-toperson where breathing is going on, especially singing or exercising, or just speaking, especially in
enclosed spaces, especially when there is poor ventilation or the opportunity for carbon dioxide levels
to rise, a proxy for risk. The amount of virus an infected individual is exhaling further increases risk of
spread, with exposure to higher viral loads increasing risk. This is why tests sample the nose and the
smarter folks first sample the buccal wall of the mouth and throat before undertaking the nostril
swirls. The nose and mouth are the ways the virus gets in (as well, less commonly, the eyes).
SARS-CoV-2 infects epithelial cells, causes inflammation in the blood vessels where gas
exchange occurs to take up the oxygen we breathe in. Omicron tends to remain more of an upper
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respiratory infection in most, however, this hardly makes it any tamer insofar as the virus tends to get
into most organs and systems. Indeed, we’re just beginning to understand the extent of lung
involvement and damage. And newer variants such as “Deltacron” may feature the infectiousness of
omicron with the greater virulence of delta.
When any variant arrives in the lower respiratory tract, the inflammatory response damages
the linings of the lungs, resulting in a cascade of clinical catastrophes for those developing severe
disease. The damage results in hypoxia where the blood oxygen saturation drops below 94%. Silent
hypoxia may precede the need for oxygen supplementation or a ventilator by days, with saturated
oxygen levels dipping further, below 90%, yet with no clinical manifestations. The lungs on CT scan
take on a “ground glass” appearance.1199
People can be clinically stable despite this low oxygen level for some days, often followed by the
crash where forced oxygen or intubation are required. Some require lung transplants, at least with
similar 3-month survival rates as in other settings.1200 Unfortunately, this lung damage can be
persistent for months (possibly years) after the initial infection.
Once the virus arrives deep in the lungs, additional clinical problems arise. The lungs have
beds where the alveoli, the little gas exchange sacks vital for taking in oxygen, meet up with capillary
beds to exchange gasses. The infection results in these areas becoming saturated with inflammatory
signals and cells, creating more and more damage to the alveoli and the blood vessels, reducing the
body’s ability to oxygenate the blood. In addition, there are lots of platelets drawn to the site of the
action. These can result in localized clotting that, when it gets into the bloodstream and becomes
systemic increases the risk of strokes and heart attacks. This is characterized by an increased level of
d-dimer, mild thrombocytopenia and with a prolonged activated partial thromboplasmin time along
with increased thrombosis (formation of blood clots) which is associated with increased platelet
hyperactivity.1201 Such thrombosis may have a deleterious impact in long-COVID, increasing the risk
of heart attacks and strokes. Scientists are beginning to elucidate the mechanisms at molecular and
cellular levels while working to refine prevention and treatment protocols.1202
Early efforts to assess where the virus was occurred in a comprehensive sampling of tissues
from a range of organs among 17 autopsied individuals (6 female). Higher viral load correlated with
shorter time to death. The group found evidence for virus infecting endothelial lung cells and
mononuclear phagocytes. They found extensive remodeling of lung epithelial, immune and stromal
compartments. Stromal cells include differentiating cells that help restore connective, uterine,
prostate, lymph nodes or other parenchymal cells—the most abundant cell types found in a particular
organ. Increased activity was observed in CD16+ monocytes, lymphatic and vascular endothelial cells,
as well as pulmonary alveolar (AT1 and AT2) cells. They also showed transcriptional alterations in an
array of cell types from donor heart tissue. Among these were a reduction in the number of
cardiomyocytes and pericytes and increase in vascular endothelial cells. Alterations in gene
expression were associated with oxidative-stress induced apoptosis in pericytes, cell adhesion and
immune pathways in cardiomyocytes and differentiation processes in fibroblasts.1203
A similar review of lower respiratory infection and the evolution of acute respiratory disease
syndrome (ARDS) as it develops with SARS-CoV-2 infection described similar outcomes for those
who develop serious disease. Indeed, they point out that the omicron variant does not efficiently
utilize TMPRSS nor does it infect alveolar type 2 cells, perhaps explaining the differences in it
remaining primarily an upper respiratory infection. Omicron bears some similarity then with the
common and less virulent coronavirus, HCoV-NL63, however with potentially long-term clinical
consequences.1204 Thus, it would be wise to assess new variants as they arise for their capacity to
utilize TMPRSS and infect those alveolar cells as this may be a prognosis for a more virulent variant.
A study using a potentially safer diagnostic, hyperpolarized xenon MRI, found evidence of
ongoing lung damage in patients with Long COVID who were experiencing breathlessness. These
abnormalities in function were not picked up on CT scans. This newer scanning technology, used as
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part of the UK EXPLAIN study, needs to be validated but may provide a way to monitor people more
frequently without the radiation of CT scans.1205
At a cellular level, a group used a model system that combined different types of macrophages
with lung tissue to explore the impact of these different cell types. One of the main culprits in the
worsening of clinical status has long been recognized in the alveolar macrophage. Macrophage (big
eaters) are immune cells designed to engulf offending pathogens or infected cells to destroy them.
Rather than the typically used Vero cells which are derived from African green monkeys, they derived
lung and macrophage cells from the same human pluripotent stem cell lines and paired them to coculture systems. There are two ways macrophages may be “polarized” known as M1 or M2. Both
respond well against infection, but the M1 (and non-activated M0) cells are hyper-inflammatory,
suppressing the growth and enhancing the cell suicide (apoptosis) of lung cells. Yet the “kinder,
gentler” M2 response is as effective in limiting viral production in tissues. They note people with
diabetes or hypertension are more likely to have a higher and more pathological M1/M2 ratio. This
raises the interesting clinical question of how best to induce effective M2 responses (while dampening
M1 activation), for which the authors provide preliminary ideas.1206
One deeply concerning meta-analysis of several studies showed that some 44.9% of patients
had pulmonary fibrosis after a (usually serious) bout of COVID. These people more frequently suffer
dyspnea, cough, chest pain, fatigue and myalgia. Being male or a smoker was in their analysis not
predictive underscoring this can happen to anyone—and there’s no treatment and it is pretty much a
permanent outcome. The finding, alarming as it is, comports with SARS (62%) and MERS (33%)
infections causing pulmonary fibrosis. Risk factors include admission to ICU, mechanical ventilation,
longer hospitalization as well as steroid, immunoglobulin and antibiotic treatments. They note:
Parenchymal bands (284/341), ground-glass opacities (552/753), interlobular septal thickening
(220/381), and consolidation (197/319) were the most common lung abnormalities found in fibrotic
patients.1207
And the impact on lungs and other organs can persist well beyond a year. The difficulty
breathing experienced by many is often matched with radiological findings, including the ground
glass opacities.1208 Whether this will hold true of variants that remain in the upper respiratory system
remains to be seen.
Nervous System, Brain
The results are in and are horrifying. Infection can decrease the size of the brain. Damage may
be widespread. Risk of strokes increases. Brain “fog” (or “damage”) may make daily activities
exceedingly difficult and the impact may result in increased risk of dementia. The effects are seen in
children. Psychiatric impacts also arise. How long these may last after even a mild infection remains
to be determined.
Evidence is accumulating for how SARS-CoV-2 gets into the brain and central nervous system.
One culture study using organoids found that the microglial cells that surround nervous tissue are
infected and result in a three-fold higher attack on the post-synaptic terminii of neurons. The synapse
is the tiny gap between neurons that release neurotransmitters into the cleft that then bind to the
target neuron, resulting in either an action potential spike or limiting action. That receiving end is
blocked by microglia, disrupting circuit integrity. This may be one mechanism to help understand
memory loss, for example.1209 Others have undertaken 18F-FDG PET scans of the brain using to
identify a hypometabolism in the brain which thereby helps to diagnose neurological sequelae of Long
COVID. Indeed, of 143 scans taken, 21% were mildly-to-moderately affected with another 26%
severely affected. They undertook the scans between August to end October, 2021, with each patient
on average 10.9 months out from acute infection.1210 Others have sought to identify other markers to
diagnose neuropsychiatric conditions, turning to microRNAs to potentially provide a panel for clinical
review. Having shown pivotal roles in other forms of neurodegenerative diseases, they found several
miRNA are also observed in SARS-CoV-2, including elevations of miR-155 and Let-7b, and declines
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for miR-146a, miR-21, miR-31 and miR-16 along with the usual suspects such as IL-1β, TNF-α, IL6,
IL10 and C-Reactive Protein.1211 The paper describes the physiological role normally performed by
each of these miRNAs.
Another group investigated the impact of microglial cells on neuronal function in test tubes
and mice, using the spike protein. They found that the presence of spike induced expression of NRLP3
and its associated activation of inflammasomes. These efforts were inspired by observations of
increased risk of infection resulting in the development of Parkinson’s disease and other work
showing an associated between NLRP3 inflammasomes and higher risk of severe disease, particularly
among older males, with high BMI, type 2 diabetes and/or hypertension. (A similar mechanism is
sometimes observed in West Nile virus infections.) Intriguingly, they found the use of a small
molecule known as MMC950 completely abrogated the clinical impact on the mice.1212 I would note as
well that melatonin inhibits the activity of NRLP3 inflammasome activity according to a number of
studies.1213,1214,1215,1216,1217
And those who have an underlying neuropsychiatric diagnosis, in a longitudinal evaluation of
some 11 million patients’ medical records found an increased risk of severe disease among those
treated for anxiety, depression or psychosis who suffered severe acute respiratory infections. More
severe disease for COVID compared to these other infections was observed among those with
dementia compared to other respiratory diseases.1218
As Ed Yong points out, “brain fog” remains largely misunderstood and even this name, like
“fatigue” hardly begins to capture the severity and difficulty for many with the condition. The
infection not infrequently damages executive function. It is not just clouded thinking or a bit of
forgetfulness. It is debilitating inability to recall facts, understand language, read and focus on tasks.
Worse, we lack the tools to properly diagnose it or treat it. While many see some or even complete
recovery, it remains unclear how many do or how durable such recovery is1219 (or indeed, if such
recovery is lost upon recurrent infection). Indeed, the links to brain damage, shrinkage and increased
risk of dementia have all been documented sequelae of Long COVID.
A two-year retrospective review of 89 million medical records spanning from the US, UK and
Australia to Bulgaria, Spain, India, Malaysia and Taiwan identified nearly 1.5 million individuals who
had had COVID-19, mean age, 42.8. They were matched with others with respiratory infections. The
good news was that a lot of the mood disorders (anxiety, depression) tended to resolve a few months
after infection. The frightening news was psychotic disorder, cognitive deficit, dementia, epilepsy or
seizures persisted throughout the period. While children tended to fare better overall, for some,
persistence of higher risk of severe diagnoses was concerning.1220 It should be noted that Bulgaria was
relatively unscathed during the first year, however, due to low vaccine uptake among other issues, saw
a dramatic increase in infections and deaths compared to the rest of Europe, Lithuania and Romania
following closely behind Bulgaria.1221
SARS-CoV-2 can infect macaques and evidence is accruing that it damages their brains as well,
as evidenced in part by aggregation of α-synuclein. In addition, there was evidence of infiltration of Tcells and microglia, raising serious concerns about ongoing health concerns after initial infection.1222
Similar results were recorded among 8 non-human primates, with the creatures suffering from
neuroinflammation, microhemorrhages, brain hypoxia, and neuropathology consistent with hypoxicischemic injury.1223 Such findings are being confirmed in humans (making further torture of monkeys
for this purpose possibly pointless). Indeed, a study of 46 COVID survivors found numerous cognitive
deficits distinct 6-10 months after admission from those that might be seen from normal aging (50-70
age range) and worsened with more severe acute illness. Worse, it is unclear if those who survived
severe illness will see much recovery.1224 Data from a 12 month cohort study showed a long-term early
onset cognitive decline being common among those over 60, regardless of severity.1225
Indeed, the array of neurological effects, even with mild disease, is broad and alarming. Among
these are encephalopathies, inflammatory CNS syndromes including encephalitis, ischemic stroke,
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peripheral neurological disorders including neuropathy and Guillain-Barré syndrome, and a
miscellany of other deficits and disorders. While some fortunately recover with time, others have
ongoing symptoms while others have died from these complications.1226 Those who have survived a
severe acute respiratory disease, including a severe case of COVID-19, are at higher risk of psychiatric
challenges, including anxiety and dementia.1227 And one case was reported of an unlucky fellow who
became infected and simultaneously was found to have Creutzfeldt-Jakob disease, a prion disease,
probably accelerated by the inflammatory response to the infection. He died 2 months after symptom
onset.1228 Another case of an 88-year-old woman who, months after infection, developed right-leg
weakness and slurring of speech associated with a diagnosis of autoimmune encephalitis.1229
A small study compared patients with neurological symptoms (mostly encephalopathy) against
COVID patients who did not have such symptoms and against uninfected controls. There was no sign
of virus by PCR, however, symptomatic patients were shown to have nucleocapsid from the virus in
cerebrospinal fluid which correlated with markers of inflammation such as neopterin and IFN-γ.1230
Others, using other techniques, have also described a situation of intense neuroinflammation
throughout the brain of two patients with Long COVID.1231
In autopsies of nine patients who died in the first wave in 2020, the brains were examined for a
range of pathologies. Only one was admitted to the ICU, the others being found dead at home, on the
subway or soon after admission. The cascade of events they observed followed a pattern of the
formation of circulating immune complexes which then lead to potentially autoimmune responses,
platelet aggregation, inflammation, endothelial damage and brain invasion. They observed large
amounts of fibrinogen in the gray matter, underscoring the destruction of the blood-brain barrier
arising from the inflammatory responses. The further found activated complement, platelets,
macrophages and glial cells all contributing to increased expression of inflammatory markers.
Macrophages are recruited in a more-harm-than-good effort to repair damage. The result was
infiltration into, consumption and destruction of neurons. Indeed, some of the patients died with very
little lung involvement, underscoring a potential etiology for nervous system damage in Long
COVID.1232 A case report and literature review also observed cytotoxic lesions of the corpus callosum
that may cause a range of problems; the good news was that the case saw resolution of symptoms
after a week or so. These can appear at any age, with mild disease and are diagnosed by MRI.1233
Mouse studies suggest that the use of melatonin or structural analogs, agomelatine or
ramelteon, reduce the ability of SARS-CoV-2 to get into their brains and subsequently limited or
eliminated neuropathophysiological sequelae, partially through competitive binding to ACE2, but also
through protecting small cerebral vessels and inhibiting brain inflammation. Doses used were 10 or
50 mg/kg, so relatively high concentrations.1234 Again, part of my regimen, despite a paucity of
studies.
Autopsies of brains showed that the virus can infect the brain, particularly targeting the
cerebellum and the brain stem. The modestly good news was that the severity of neuropathophysiological changes observed was not associated with the presence of SARS-CoV-2. But then the
bad news is these patients were dead.1235 And indeed, mortality among those with one or more
neurological symptoms was 27% higher among COVID-19 patients.1236 And others are finding changes
in the structure of the brain that do not bode well, potentially indicating an epidemic of increased
cognitive problems and dementia among those who have had COVID. Scans of 401 brains both prior
to and some 141 days after infection on average showed an overall reduction in the size of the brain,
decreased gray matter thickness and increased markers of tissue damage in the primary olfactory
cortex. Specific changes in tissue-contrast in the orbitofrontal cortex and parahippocampal gyrus were
observed. Taken together, these findings underscore a potentially very serious impact on cognitive
function, including declines in cognitive function in the longitudinal evaluation even after excluding
15 patients hospitalized for COVID-19.806 At the very least, long-term follow-up is necessary.
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There is argument still over whether SARS-CoV-2 infects neurons. On their own, the answer
appears to be that these cells are not permissive to infection, either by ACE2 or endocytosis. ACE2
expression in the brain is very low, except for specific areas such as the thalamus and choroid plexus.
However, one group has, at least in in vitro and cell culture experiments, discovered a role for
tunneling nanotubes. These structures develop in infected endothelial cells. When adjacent to a
neuron, the tube transmits virus and is infectious.1237
For living patients, ongoing cognitive deficits are frequent, even among younger and middleaged patients with no history of medically induced coma.1238 A study in China among 1,438 COVID
survivors over age 60 compared to their uninfected spouses found those who suffered severe disease
had much high risks of early-onset, late-onset and progressive cognitive decline, the latter hitting an
odds ratio of 19.0 (95% CI, 9.14-39.51 so somewhat wide but still devastating). In addition, those who
had had “mild” disease also so a higher risk of early onset cognitive decline (OR 1.71, CI 1.30-2.27), as
they say, highlighting the importance of immediate measures to deal with this challenge.1225
Similarly, among those who were hospitalized with pneumonia saw an increased risk of immediate
onset dementia compared to those with other types of pneumonia. They found 312 (3%) of 10,403
patients seeing the diagnosis after controlling for age, gender, race/ethnicity, hypertension, diabetes,
hyperlipidemia, nicotine dependence/tobacco use, alcohol use/abuse, atrial fibrillation, previous
stroke and congestive heart failure.1239
Part of the problem is an aberrant or excessive innate immune response that results in
inflammation and disruption of the blood-brain barrier. Astrocytes and microglia may be activated,
causing damage to the brain and nerves, particularly via expression of old favorites, TNF, IL6 and
IL1β.1192 This is part of the explanation for loss of taste/smell, tingling and pain in the extremities,
brain fog and tinnitus.
Taste and Smell
One horrible aspect of COVID is the loss of taste (dysgeusia) and smell (anosmia), that
happens for nearly 2/3 of infected individuals. It is often an early symptom that is likely due to the
inflammatory response to the virus.1240 Not only is this highly unpleasant, for some it can last for
weeks or even months. Some data showed a decline in the number of patients reporting olfactory
dysfunction, dropping from a little over half with original lineages to 28% with gamma, 42% with
delta and, at least with BA.1/2, about 6%.1241 Unfortunately, some may suffer permanent impairment
of olfactory function, including hyposmia or anosmia that may be permanent. This was in a study of
219 people with neurological dysfunction, among whom 139 suffered impaired ability to smell, which
impacted a range of issues from hazard detection, personal hygiene and food intake.1242
Growing evidence suggests this is due more to inflammation than direct viral activity.
Researchers found damage to olfactory neurons, the microvasculature and signs of severe
degeneration in some who have had COVID, notably among those with loss of smell as a symptom. It
should be noted that their conclusions derive from 23 individuals who died of COVID.1243 Recovery
may involve gradual improvement but peculiar distortions that persist for some time. This clinical
condition may also give insight into the involvement of the virus in neurons (see Cells section above).
Research in mice and humans observed an increase in CCL11 that was associated with
microglial cell activation that in turn impairs neurogenesis. The persistent elevation of CCL11 among
mice were greater by seven weeks compared to seven days post infection. Findings included observed
activation of a population of microglial cells in the white matter of the brains in those with Long
COVID-related cognitive impairment. This followed even mild infection and bore similarities to the
kind of deficits seen after cancer therapy (“chemo-fog”). Elevated levels of CCL11 are associated with
impaired neurogenesis, as well as activation of inflammatory activity among another brain-associated
cell type, astrocytes.1244
However, others are finding potential evidence of a more direct role for the virus. Here, two
genes, ORF6 and ORF10 express small peptides that, at least in the lab, can form clumps that look like
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amyloid precursors. When introduced into neurons, these kill the cells. The peptides in question
include ILLIM and RNYIAQVD. These may explain some of the increasingly worrisome cognitive and
neurological deficits and damage associated with SARS-CoV-2 infection.1245
Others investigating the effect of SARS-CoV-2 on loss of smell have discovered a potentially
significant mechanism. Anosmia is not associated with just having a stuffed-up head but due to effects
on the olfactory neurons directly, an effect that usually subsides over 6 weeks but may persist in about
10% of infected individuals. What they found in both hamsters and humans was an impact on
downregulating olfactory receptors via indirect means. In their research, direct infection of the
neurons in the nose was not necessary, but rather a result of a reorganization of the architecture of the
nucleus of such neurons resulting in the failure to express the receptors.1246
Indeed, fewer people suffered anosmia during the omicron subvariant waves, however, this did
not reduce the risks of other neurological sequelae; the virus is neuroinvasive but by distinct pathways
when it comes to anosmia. Research in hamsters suggests the olfactory disruptions may be induced by
the ORF7 protein of the virus. All animals experienced neuroinvasive infection while those exposed to
earlier variants additionally manifested signs of anosmia.1247
When it lasts longer than 3 months, it is associated with damage to the olfactory epithelium as
well as dysregulation of the autonomic nervous system. This dysautonomia is associated with lots of
damage and immunologically, the generation of antibodies against the ACE2 receptor, enhancing
persistent immune activation.1248 Others have observed a linkage with expression of UGT2A1 and
UGT2A2 genes with risk of developing the condition. These genes express enzymes involved with
binding of odorants to the cilia of epithelial cells involved in olfaction.1249 Other data, the authors
noted, suggest that the loss is due more to damage to the nasal epithelia than it is to infection of the
olfactory nerves, however, that may also occur. (See the discussion of POTS below.)
A Mayo clinic assessment of 27 patients referred for autonomic evaluation found abnormalities
which were overall “mild” (though we’ve heard that before). Symptoms included lightheadedness,
headache, profuse sweating, fainting and burning pain. Most commonly, these patients suffered
tachycardia (increased heart rate), low blood pressure and POTS. Several other diagnoses were found
among this group of patients.1250
Neurological damage in the brain may be due in some measure to the SARS-CoV-2 protease
(Mpro), which appears to cleave a molecule (called NEMO) in endothelial cells (blood vessels that
support neuronal function) resulting in the formation of dead string vessels. An inhibitor may help
protect brains but the study cited here is one by industry scientists who suggested RIPK1 inhibitors
may help.1251 Given the complexity of the disease, this probably represents only a partial solution.
Indeed, a review of 5 patients with neurological diseases (Alzheimer’s disease, 2 cases of autism,
frontotemporal dementia and no underlying condition) underscored the role of SARS-CoV-2 in
infecting mature neurons and causing pathologies including beta amyloid production, tauopathies,
plaque formation, neuroinflammation and neuronal cell death.
And aberrant immune responses have been observed, with high IgG levels in severe patients
that unfortunately target neurons in the brain stem. Their research revealed in fact three neuronal
targets of the antibodies, including neurons associated with higher cognitive functioning. To the
extent these data are borne out by other studies, therapeutic implications may include
immunomodulators to restore tolerance. The epitopes include GSQASS, found on the viral
nucleoprotein and homologous to disable homolog 1 on the brain stem; LNEVAK, spike S2 domain
and apoptosis-inducing factor 1; and SAAEAS, also on the N with the correlate epitope in the
brainstem in the surfeit locus protein 1.1252
The first SARS virus and MERS both are also neuroinvasive so the finding is not all that
surprising, if distressing. This can exacerbate underlying Alzheimer’s or autism and result in seizures,
delirium, personality disorders, memory loss and other cognitive defects. Again, ACE2 receptors on
neurons facilitated by NRP1 co-receptors are implicated.1253 Given the small number of cases,
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however, firm conclusions cannot be drawn but the evidence is accumulating and highly disturbing,
particularly in the “urgency of normal” nonsense that exposes millions of unmasked children to an
infection that may have long-term sequelae, including immunological and neurological ones. Still,
research has shown that even the “mild” BA.2 virus undergoes enhanced replication in the human
forebrain as well as in midbrain organoids. These organoids are produced from human stem cells to
more closely replicate potential activity in actual brains. They found BA.4.1 didn’t do as well as BA.2
but BA.5.2 actually had more viral expression.1254
Indeed, part of that evidence base includes activation of TFG-β signaling with concomitant
oxidative stress and an increase in tau hyperphosphorylation often seen in those with Alzheimer’s
disease. This appears to arise via the ryanodine receptor/Calcium 2 release channels (RyR) which
could also serve as a therapeutic target. The leaky RyR2 contributes meaningfully in study, however,
the lead authors and Columbia University do own stock in ARMGO Pharma, who develop compounds
targeting this pathway. Disturbingly, this may lead to an increased risk of Alzheimer’s disease.1255
Research has also noted an increased risk of neuropathy developing, even among those without
a history. Documentation of small-fiber (sensory/autonomic) neuropathy was detailed in a report on
17 patients who developed neuropathy that persisted up to a year after initial infection. While the
disease improved in over half, none reported complete resolution. Ongoing follow-up for such
sequelae will help to establish if the infection was causative.1256
Others have examined brains via quantitative MRI with state-of-the-art post-processing
protocols of 34 individuals 50-70 years of age who had been discharged. At the time of discharge, they
had not had any neurological sequelae. However, the scans showed damage to white and grey matter
that, over 10 months, saw some signs of resolution, however, less so for those who initially had more
severe disease. They observed thickening of gray matter in some regions and gray matter atrophy
among those who had severe disease. Co-morbidities such as hypertension, diabetes and
cardiovascular disease represent risk factors for a poorer prognosis.1257
A rather complicated effort to analyze gene expression in networks in the brain revealed
similar culprits as are found in other neuropathologies. While genetic expression is often seen one at a
time, the reality is there are patterns and networks, responsive to infection and immune responses,
that cluster, waxing and waning. These target nodes associated with a range of symptoms, predictive
diseases and genes. The authors note that ACE2 receptors are expressed in abundance on in neurons,
pericytes and endothelial cells of the olfactory bulb and certain neuroglial cells like astrocytes and
oligodendrocytes. The candidate genes include ADAM10, ADAM17, AKT1, CTNNB1, ESR1, PIK3CA
and FGFR1 (each described in the paper). These suggest a range of diseases including cerebral
ischemia and the mitochondrial disease, MELAS.1258 Early days.
The impact on cognitive function is becoming clearer and it is not good. Among those who had
severe covid, among a survey of 3,233 patients in China over 60, the incidence of early-onset, lateonset and progressive cognitive decline was much higher than among controls (or spouses). There
was a near doubling of risk among those who had had non-severe disease.1225
Indeed, teasing out the mechanisms of neurological sequelae of SARS-Cov-2 infection points to
an array of contributory factors, including excess production of reactive oxygen species (ROS),
impaired glutamate recycling (as glutamine becomes glutamate, an excitatory neurotransmitter, the
process of uptake and recycling back to glutamine is damaged) and a reactive gliosis or proliferation
of astrocytes in the brain that cause glial scars.1259 Others have found strong evidence for SARS-CoV-2
infection of astrocytes which then leads to changes in energy metabolism, infection of neurons to
some degree and subsequent neuronal damage due to alterations in secretory output of the astrocytes.
Interestingly, they did not find evidence in the brain tissues of microglial cell infection. The structural
and functional damage to the brain parallels clinical findings of cortical atrophy, neuropsychiatric
symptoms and cognitive dysfunctions.1260 Are there ways to inhibit viral invasion of the CNS and
infection of astrocytes? Are there therapeutic options to mitigate the inflammatory milieu among
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those with symptoms? Can the disruption of glutamine metabolism be corrected and/or might
supplementation with antioxidants mitigate increased levels of reactive oxygen species?
Others have found an increased risk of aphasia among infected patients, a condition that may
arise after a stroke, brain injury or tumor. It usually has an acute phase followed by a chronic phase
with some improvement seen with regenerative events and therapy. Aphasia affects not only
communication skills but may increase susceptibility to behavioral and emotional health. Some with
COVID-19 develop acute aphasia, with one subset seeing higher risk of acute aphasia concurrent with
encephalopathy. Others have been observed to develop chronic aphasia. Therapeutic interventions
may help and include group language therapies, repetitive transcranial magnetic stimulation,
transcranial direct current stimulation, computer-based treatments, constraint-induced therapy,
and training conversation or communication partners.1261
These high numbers of those facing cognitive deficits do not bode well for the coming years—
and the pandemic, wishful thinking notwithstanding, is not over.
Heart and Cardiovascular
As evidence accumulates, it is becoming apparent that SARS-CoV-2 is more of a vascular
disease than a respiratory one. Of course, the primary mode of infection is breathing so it starts there.
Where it goes afterward is what increases risks.
More data is accruing on the impact of SARS-CoV-2 infection of any severity on heart function
with potentially deleterious effects weeks, months and even years after infection. Those with Long
COVID, compared to a group not infected, showed variability in heart rate that was associated with
autonomic neurological issues, resulting in changes in parasympathetic vagal responses underscoring
the cardiotropic impact of infection and risk of increased cardiac mortality. The sample size was only
155 Long COVID patients but the results were significant, corresponding also with female gender and
chronic symptoms including dyspnea, fatigue, muscle weakness and chest pain. Note the average age
was in the 40s for all. Increased sympathetic nervous system activity correlates with a higher risk of
serious outcomes and mortality.1262
The heart is affected adversely in ways that are specific to SARS-CoV-2, unlike the damage
caused by influenza or Coxsackie-virus myocarditis. This includes pathological alteration of the blood
vessels and small holes that develop indicative of intussusceptive angiogenesis (unwanted
development of new vessels, usually by splitting one into two, in the heart).1263 There may be a slew of
people suffering from heart disease and early death, despite a “mild” case.1264 Case reports of two
individuals with ongoing chest pain after COVID, middle-aged and previously healthy, were found to
have symptomatic coronary endothelial dysfunction months after the initial disease.1265 As more
observations accrue, indeed, there is a higher incidence of a range of cardiac and cardiovascular
events even a year after infection, even when “mild.” This included a breathtaking array of disease
events, as well as myocarditis in unvaccinated (i.e., while a vaccine risk, that is still low compared to
being infected) and that this type of damage is reflective of lifelong conditions.1266
A prospective evaluation of a cohort of 346 individuals who had had mild initial disease were
compared to an uninfected cohort over a median of 109 days. By the end of the follow-up period at
349 days, over half (57%) still exhibited symptoms, more often seen among women, with 5% more
reporting symptoms. There were signs of edema around the heart with diffuse myocardial edema. The
symptoms included palpitations, dyspnea (that had not been associated with initial pneumonia), postexertional malaise that appeared to be related to ongoing inflammatory cardiac involvement.1267
There is a wide array of post-COVID cardiovascular diseases that range from cerebrovascular
disorders, dysrhythmias, ischemic and non-ischemic heart disease, pericarditis, myocarditis, heart
failure to thromboembolic disease, estimated to occur at a whopping 19 per thousand cases. The data
were derived from US veterans, including 153,760 who had been SARS-CoV-2 infected but had not
required hospitalization. Issues arising include stroke, TIAs, atrial fibrillation, sinus tachycardia or
bradycardia, ventricular arrhythmias, atrial flutter, peri- and myocarditis (inflammation), acute
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coronary disease, heart attacks, ischemic and non-ischemic cardiomyopathy, angina, heart failure,
cardiac arrest, cardiogenic shock, pulmonary embolism, deep vein thrombosis and superficial vein
thrombosis. In a review comparing 153,760 COVID-infected individuals against over 5 million
contemporary and a similar number of historical controls, authors found an increased risk of heart
complications at 30-days and 1-year post infection. This includes people not hospitalized and
encompassed cerebrovascular disorders, dysrhythmias, ischemic and non-ischemic heart disease,
pericarditis, myocarditis, heart failure and thromboembolic disease.1268 For these latter sequelae, it
may be the persistent use of rivaroxaban or enoxaparin may be helpful in reducing stroke risk.1202
Using a self-controlled case series with Poisson regression analysis of over one million
infections in Sweden through May, 2021, researchers found increased rates of risk for deep vein
thrombosis, pulmonary embolism and bleeding. These ranged from 70, 110 and 60 days postinfection, respectively. This provides evidence for a direct effect of infection on these outcomes. Those
with more serious disease (hospitalized but not necessarily those in ICU), older age and comorbidities were at higher risk, as were those infected during the first wave. The number of
pulmonary embolism cases identified were 1,761 out of that million which may not seem like a lot but
becomes a rapidly larger number given the numbers infected globally.1269
Thromboembolism occurs when clots interfere with blood flow. When it happens in veins
(venous thromboembolism), this can result in pulmonary embolism and deep vein thrombosis) while
in the arteries, it can cause heart attacks and strokes. In one large review comparing 85,637
hospitalized patients with COVID to 8,269 with influenza, they compared rates. They did not see an
increase in arterial thromboembolism (which happened at about the same level as those who had had
flu in 2018-2019), but they did observe an increased incidence for venous, both before and after
vaccine availability. The adjusted hazard ratios for 90-day risk were 1.60 and 1.89 for pre-vaccine and
vaccinated. Disturbingly, among the vaccinated, rates of either were marginally higher than among
those prior to vaccination.1270
A review of nearly one million cases throughout western Europe identified some 1% of COVID
cases resulting in venous or arterial thromboembolism. This risk increased with age, being male and
having been hospitalized. Case fatality ranged from 1.1-2.0% going up to 14.6% among hospitalized
patients. Venous thromboembolisms occurred more frequently than arterial and were associated with
worse outcomes.1271 Interestingly, the German cohort had LESS venous thromboembolism than the
other cohorts—and in figure 3, one sees they also were on fewer medications (e.g., corticosteroids or
anti-inflammatory/anti-rheumatic medicines).
A smaller cohort of nearly 19,000 patients found a short-term (within 30 days of infection)
increased risk of venous thromboembolism in a cohort of ambulatory patients, particularly higher
among the unvaccinated. The incidence rate overall was nearly 51 per 1000 person-years (hazard ratio
21.42, 95% CI 12.63-36.31) vs. 2.37 among uninfected individuals. Among vaccinated individuals, this
dropped substantially to HR 5.95 (1.82-19.5, p=0.02). Aside from not being vaccinated, other risk
factors included male gender, obesity, older age and inherited thrombophilia.1272
Some of this vascular damage may also rarely affect the eyes. The retina has lots of blood
vessels and some effort has been undertaken to assess the risk of thromboembolism, where clots
damage the eyes, which may include cranial nerve palsies, conjunctivitis and retinal microvascular
changes.1273 The researchers noted an increased risk of retinal vein occlusions in the six months after
a COVID infection, however no increased incidence of retinal artery occlusions.1274 While rare, this
condition can cause a blurring of vision, generally in only one eye, that can rapidly proceed to more
serious vision loss.
An excellent review broke down the contributors to heart injury, namely via direct viral
toxicity, inflammatory responses, thrombotic vasculitis and autoimmune responses. While the figure
below describes Long COVID cardiovascular sequalae, the impact is also vital for acute infection.1275
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Figure 9 - Cardiovascular Mechanisms of Pathophysiology1275

Guts and Gastrointestinal
But SARS-CoV-2 isn’t content to remain in the lungs. It gets into the guts, commonly
experienced with symptoms of abdominal pain, vomiting and/or diarrhea. The gastrointestinal tract
becomes damaged by the inflammation induced by responses to infection. Lesions found in the guts
were characterized as lymphoproliferative and ischemic lesions that were full of virus using
transmission electron microscopy. That virus in two patients examined was persistent over
months.1276 Others note that the disruption in the gut microbiome includes not just pathological
alterations in bacterial species but includes as yet little studied effects on the virome, the colonies of
viruses and bacteriophages making a pleasant home in the gut. These findings have implications for
how to best undertake fecal transplants, for example.1277 I would add that certain fungal species like
Saccharomyces boulardii may also be important to investigate, along with the use of probiotic
supplements and a diet rich in fermented foods and beverages.
Indeed, the gut epithelial cells, particularly gut endothelial cells lining the colon and ileum,
have a lot of ACE2 receptors, and evidence shows an increase in inflammatory cytokines like IL8,
calprotectin (reflecting neutrophil activity) and IgA antibodies. Symptoms including watery diarrhea,
nausea, vomiting, abdominal pain and weight loss. The presence of hypoxia can also contribute to gut
damage, inflammation, dysbiosis and translocation (dysbiosis indicating the microbiome ecology
deteriorates to a more pathogenic state while translocation potentially spilling into the blood). In
addition, higher levels of the soluble immunoglobulin A (sIgA) have been observed among those with
more severe disease (however, see Humoral Immunity section). Therapeutically, probiotics are
showing significant evidence for therapeutic benefit and, of course, more data are needed. Other
interventions including anti-TNF (e.g., adalimumab or otilimab) or anti-IL6 (tocilizumab or
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sarilumab) may have some benefit though data are somewhat mixed and not encouraging. See figure
below.1278 I would argue there are safer and equally or more effective interventions.
Understanding the role of the microbiome in COVID-19 is yielding a deeper understanding of
the risk of severe disease, exacerbated by the presence of pathogenic bacteria and declines in those
that maintain gut immunity such as Faecalibacterium prausnitzii, Eubacterium rectale and several
bifidobacterial species, according to stool analysis. This disruption persisted after viral clearance. The
authors speculated that repleting these species may improve outcomes.1279

Figure 10 - Routes of infection, clinical effects1278

Others have found similar disruptions in the gut microbiome, with variations in bacterial
populations being associated with more severe disease risk. The paper is important in establishing the
role of the microbiome disruptions as both diagnostic as well as in prognostic for the progression of
the disease. They examined data from 359 individuals, assessing nasopharyngeal and fecal
microbiota, comparing outcomes to healthy controls. The metagenome-assembled genome analysis
was able to tease out the disruptions in species richness, including seven species whose strain
richness were positively associated with disease severity (Spearman correlation coefficients ≥ 0.9,
Supplementary Data 1), including Enterocloster bolteae, Fournierella sp900543285, Hungatella
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effluvii, Lacticaseibacillus rhamnosus, Ligilactobacillus ruminis, and Ligilactobacillus salivarius.
Moreover, a total of 222 microbial species’ strain richness were negatively correlated with disease
severity (Spearman correlation coefficients≤−0.9, Supplementary Data 1), such as Blautia_A
obeum, Bariatricus comes, Blautia_A wexlerae, and Faecalibacterium prausnitzii_D. In the latter
case of negative correlation, this indicated a significant decline in numbers of these species compared
to controls. Other correlations were also discovered, mostly among species not found in supplements.
They noted that specific species such as Hungatella effluvii and Enterocloster Bolteae may facilitate
viral entry via the pentose phosphate pathway.1280 Would supplementation or dietary changes
(including fructooligosaccharides, fiber enrichment) help to mitigate these distortions in gut ecology?
Would other probiotics be able to take up the slack? Unfortunately, due to the corruption of medical
research, these questions are unlikely to be answered unless some company can monetize the
products in obscene ways.
The effect of such dysbiosis includes events also seen in HIV disease: microbial translocation
and bacteremia. Such translocation can cause life-threatening secondary bacterial infections and
result in sepsis. They found evidence for dysbiosis both in mice and in 96 patients sampled, many
with blooms of pathogenic and in some cases, antibiotic-resistant strains of bacteria. This was coupled
with evidence of damage to gut epithelia, and alterations in numbers of goblet and Paneth cells per
crypt-villus unit. Indeed, 21 samples featured microbial dominance, with not only a reduction in
microbiome diversity but situations where a single strain gained 50% dominance. This was in
particular evidence among those with bloodstream infections. Those with higher levels of
Faecalibacterium were found to be less likely to have reduced microbial diversity and lower risk of a
blood infection. The problematic bacteria, and such problems when seen were at a higher magnitude
than that seen in the mouse model, included Staphylococcus as well as possibly Akkermansia. They
weren’t too clear in the paper on which bacteria were otherwise problematic which seemed to vary
inter-individually.1281
Damage to the guts may contribute to the pathology of Long COVID, which is hypothesized to
arise from persistent presence of the virus in tissues that drive chronic inflammation, triggering of
autoimmunity and/or disruptions in the gut microbiome, which may explain some of the GI sequelae
of disease and persistent symptoms like nausea, vomiting and diarrhea. There is increasing evidence
that COVID-19 can cause disruptions in the gut microbiome that contribute to an increased risk of
developing Long COVID. Those developing chronic disease had higher levels of Ruminococcus
gnavus, Bacteroides vulgatus and lower levels of Faecalibacterium prausnitzii. Those with higher
levels of the latter and more butyrate-producing bacteria like Bifidobacterium
pseudocatenulatum.1282
Further to that research, assessments of gut, oral, nasopharyngeal, and lung microbiome
dysbiosis were undertaken to address the impact of variants on such disruption. Table 2 of this
document delineates microbiota associated with increased risk of severe disease vs. patterns of
protective and mitigating bacteria in gut, lung and nasopharyngeal and oral. In the gut,
Faecalibacterium prausnitzi and Bacteroides species were protective whereas in the lung,
Proprionibacteria, along with depletion of Corynebacterium accolens was observed in negative lung
tissue samples. Pathogenic bacteria included Clostridia and Candida species. A comprehensive and
interesting article that deserves a close reading—and further research.1283 The outstanding clinical
question that is not being addressed is whether efforts to alter these microbiomes to enhance a less
inflammatory ecology may contribute to mitigating the impact of infection, regardless of variant.
Others have explored the impact of SARS-CoV-2 infection on liver function, finding high levels of
abnormal liver enzyme levels are fairly common. They found virus in 69% of liver autopsy specimens,
including infectious virus. They identified transcription-, proteomic- and transcription factor-based
activity profiles in hepatic autopsy samples, revealing similarities to the signatures associated with
multiple other viral infections of the human liver.1284
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A review article examining liver function found a multifactorial impact of infection that
included immunological damage to the liver, systemic inflammation, ischemia and hypoxia, drug
toxicity (largely from discontinued treatments like lopinavir/ritonavir—but maybe Paxlovid?—
hydroxychloroquine, azithromycin, but also methylprednisolone and tocilizumab) and antibodydependent enhancement of infection that contribute to liver damage, increasing the risk (not unlike
chronic hepatitis C infection) of hepatocellular carcinoma. These are reflected by the presence of
elevated liver enzymes and non-alcoholic steatohepatitis (NASH).1285 Yet another rationale to find
effective combination therapy to eradicate the infection as early as possible!
In fact, early research in Korea underscored the need for special attention among patients with
fatty liver disease (not caused by alcohol use) and among those with fibrosis. Such individuals are
much more highly susceptible to infection and to more severe outcomes and death, as the study
underscored.1286 The other question is to what degree SARS-CoV-2 infection leads to liver scarring.
Other evidence underscores the deleterious impact of SARS-CoV-2 infection on the insulin/IGF
signaling pathway that correlates with higher risk among males, the obese and those with diabetes.1287
Finally, a review of the impact of infection on the pancreas underscores perhaps why there is
an increased risk of diabetes. Damage is observed via an increase in circulating pancreatic enzymes,
an effect which may occur due to direct infection from the duodenum to the pancreatic duct and on to
acinar and islet cells. Release of amylases and lipases may also occur due to kidney damage that is
unable to clear these enzymes as well as by translocation (discussed above). Unfortunately, drugs
used to treat COVID-19, including ritonavir, tocilizumab, baricitinib, remdesivir and NSAIDs may all
contribute to pancreatic damage and elevations in triglycerides. All of these can lead to acute
pancreatitis. Partly, the confusion may be in the methods for determining when the condition occurs,
including use of serum amylase and lipase above the upper limit of normal as diagnostic. Would a
broader definition identify more cases? The condition may develop some time after acute infection.
They note a wide range of rates of diagnosis from 8% to over 52%, with a greater likelihood among
those with respiratory failure.1288
Endocrine System and Other Organs
SARS-CoV-2 can disrupt thyroid function, inducing either hyper- or hypothryroid and having
impact thereby on cardiac function. This in turn may be the result of pituitary damage, as associated
cells express ACE2. An effect on exacerbating or inducing Grave’s disease has been observed.
Autoimmune phenomena and inflammatory cytokines can contribute to these disruptions. In
addition, the infection results in the development of diabetes, low levels of calcium and vitamin D and
disorders of the hypothalamic-pituitary-adrenal axis, resulting in hypocortisolism and
hypothyroidism, these being associated with more general symptoms like fatigue, apathy, orthostatic
hypotension, lack of appetite despite treatment that may persist for years. Lower sodium levels may
be observed arising from the Syndrome of Antidiuretic Hormone Secretion, a predictor of mortality
among those with mild to moderate heart failure. Hyponatremia is most commonly associated with
heart arrhythmias.804
Low testosterone levels have been associated with a higher risk of severe disease and death
according to one study of 723 men. Of these, 116 were hypogonadal and they were more likely to be
hospitalized, with 45% of these men and only 12% of eugonadal men admitted. Others receiving
testosterone therapy were found to be at the same risk as those with adequate levels.1289
A post-mortem of 11 men who died of COVID-19 disease revealed the presence of virus in the
testes among several of the men. Reduced spermatogenesis was observed, along with infection of
epithelial, Leydig and Sertoli cells as well as basal membrane thickening, fibrin thickening (5 cases)
and orchitis.1290 While infection of semen appears very limited (i.e., not sexually transmitted),
spermatogenic function is impaired.1291 And indeed, others have found, in vitro, evidence for high
expression of ACE2 in sperm, as well as evidence for sperm being readily infected, both in the testes
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and in ejaculated sperm. Infection was also observed in the spermatogenic epithelium, resulting in
reduced spermatogenesis.1292
Another evaluation of patients who died found higher levels of virus and damage to the testes
including inflammation, fibrosis, hemorrhage, germ cell loss and other dysfunction, probably driven
by infiltration of infected monocytes and activation of mast cells.1293 The potential involvement of
mast cells in the pathogenesis of the disease was reviewed early on, and may be a part of Long COVID.
They are usually activated by allergic responses but may be activated by infections via toll-like
receptors and resulting in the release of a range of inflammatory cytokines and matrix
metalloproteinases. Some of the ameliorating interventions include famotidine, vitamin D3, luteolin
and rupatadine.1294

Immune Responses
Background
The next part of infection is how our bodies respond. Broadly speaking, the immune system
has two fronts of attack. The first is the innate immune response which is somewhat more
generalized and features an array of cell types such as neutrophils, natural killer cells and various
antigen-presenting cells like dendritic cells and macrophages. If the infection is not cleared within a
few days of infection with innate responses, the adaptive immune response kicks in. Adaptive
immunity features cell-mediated immunity that includes CD4+ and CD8+ T cell responses and
humoral immunity that includes CD4+ T cell help for B cells to produce antibodies. This adaptive
response is very specific to the virus and, upon clearance, persists in the form of various memory cells
that can respond if exposed again to the same pathogen.
Each cell type evolves in response to infections. The first adaptive immune response cells are
naïve cells, ready for a fight as needed. These become activated cells, some becoming perhaps effector
cells. Once the danger is passed (if it does), some eliminate themselves through cell-suicide
mechanisms like apoptosis. Others cruise the system and become memory cells.
As noted above, much of the activity occurs in specific locations or tissues in the body like
lymph nodes, the guts, etc. Investigators have observed that there is a resident tissue memory of Tand B-cells found in lymph nodes, particularly in the lungs, after SARS-CoV-2 infection. Some of
these may persist up to six months after infection.1295
There is ample evidence that people may be reinfected, if this remains only modestly less likely
among those who have been vaccinated,1296,1297 or at least that was the case before newer omicron
subvariants. Some preliminary data suggest hope that prior infection may, at least with the currently
circulating variants, confer some protection against severe disease. Unfortunately, older age or the
presence of co-morbidities reduced any putative benefit of prior infection.1298 Still, omicron
breakthroughs are fairly common and there is little evidence that prior infection(s) protect against
repeated rounds of infection. What happens in terms of numbers seeing serious disease or long
COVID develop is as yet to be elucidated though it is not looking good. Among healthcare workers in
Brazil, reinfection occurred in as little as 50 days and was associated with blunted antibody responses
as well, interestingly, as being a higher risk among patients with A blood type. Here, they actually
were able to sequence the virus and determine that these were indeed new bouts of infection as
opposed to a recrudescence of an uncleared initial infection.1299
Innate Immune Responses
The body has to do a really remarkable set of balancing acts. On the one hand, it has to take
care of not only tissues that make up the body but also the myriad bacteria, fungi and viruses that
comprise the microbiomes of skin, eyes, guts, etc. When a new intake of food or air comes in, the first
sentinels are the cells of the innate immune system that respond to a perceived threat. This in turn
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can have metabolic consequences as waging battle takes energy. Aging and other assaults like
smoking or heavy drinking can mess with metabolic energy expenditures.
If the battle is too vigorous, normally anabolic activity (e.g., muscle building) can turn
catabolic. This shift in metabolism as a response to infection may result in conditions such as insulin
resistance and dyslipidemia (i.e., increased LDL cholesterol, triglycerides, etc.) Such responses are
seen in other chronic infection settings including hepatitis C, HIV and, now, SARS-CoV-2. Initially, an
infection sets into motion a range of interferon-stimulated genes to express. When these are thwarted
or ineffective pathways are stimulated, one sees an increase in fatty liver (steatosis), dysregulated
glucose and lipid metabolism and disrupted mitochondrial homeostasis. This results in disruptions of
the tricarboxylic acid cycle (TCA) or ye olde Krebs cycle. Whether the interferon response push
toward greater oxidative stress and consequent inflammatory responses arises intra-individually. Part
of the argument I make is that eradicating the virus may be facilitated by enhancing the body’s
capacity to respond to excesses in metabolic stressors, often by providing the nutritional substrate at
high enough dosages to effect a restoration of homeostasis.1300
An assessment of innate immune responses in a longitudinal study of 30 patients hospitalized
with COVID found specific aberrations that increased the risk of severe disease, including lower levels
of LPS-stimulated IL-1β, and R848-stimulated IL-12 and IL-17A. R848 (resiquimod) is an immune
response modifier that may act as a viral stimulant and TLR7/8 agonist. They noted that a decline in
LPS- and R848-stimulated cytokine release that was associated with impaired functional immune
responses.1301
To paraphrase what Fauci once said of HIV disease, the outcome of SARS-CoV-2 infection
results in multifactorial, overlapping and multiphasic outcomes and these directly impact immune
responses which in turn influence whether the disease is “mild” or severe or results in persistent
symptom months and years after the initial infection. Unlike HIV disease, the course of disease is
quite different between individuals, but broad categories can be made. That first innate immune
system line of defense consists of an array of different cell types like dendritic cells, natural killer cells,
neutrophils and others. Plasmacytoid dendritic cells (pDCs) sense incoming invaders via a cell surface
receptor known as a toll-like receptor, the particular one being TLR7. Other TLRs, notably TLR3 and
TLR8, help to identify single- or double-stranded RNA (dsRNA) in endosomes, while molecules in the
cell’s cytoplasm known as RIG or MDA5 or RIG-like receptors may also identify dsRNA of infecting
viruses.
Another angle of response at the molecular level is the impact of reactive oxygen species (ROS)
as well as RNA deaminases, including ADARs (the adenosine deaminases acting on RNA) and
APOBECs (the apolipoprotein-B (ApoB) mRNA editing enzyme, catalytic polypeptide-like proteins).
These induce nucleotide switches in the RNA, for example, the APOBECs may induce cytosine-touracil (C->U) switches. Whether this exerts a salutary effect or is blocked or hijacked by SARS-CoV-2
was investigated in some in vitro research. While there are significant limitations to the research, the
disturbing aspect was discovering the influence of APOBEC 3A to indeed edit the viral genome but
potentially in ways that enhance replication and propagation.1302
SARS-CoV-2 loves to block the activity of these molecules and send the initial innate responses
into disarray, often (perhaps counter-intuitively) inducing expression of a range of interferon genes
(IFN). Interferon is one of the first discovered cell messengers noted for its capacity to fight
infections—but also for its capacity to induce a range of negative clinical sequelae. The IFNs come in
three classes, type I (IFN-β and INF-α), type II (IFN-γ) and type III (IFN-λ). To complicate things,
each comes with a variety of subtypes and, in addition, there are around 20 or so known genes that
are involved with the activation, expression or reduction in expression of these signaling molecules
(like the JAK-STAT pathway). And of course there are genes stimulated by interferons (ISGs); those
with mild disease are noted to have higher levels of ISGs as well as type III IFN (IFN-λ 1 and 3)
expression.1303
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Some research suggests an early role for robust stimulation of IFN genes, testing
nasopharyngeal epithelial samples from infected donors at various stages of disease and combining
them with organoids. They exposed some samples to a rhinovirus to assess ISG responses. They found
that blocking IFN responses increased initial viral load, while a prior exposure to rhinoviruses that
stimulated ISGs was salutary in preventing a robust viral load increase upon exposure to SARS-CoV2. They inoculated samples with HRV-01A rhinovirus with a multiplicity of infection dose of 0.05 and
found this induced ISG and abrogated SARS-CoV-2 infection. In addition, ISG responses in general
paralleled increases in viral loads among the patient samples tested. This underscores an important
role for initial antiviral innate immune responses upon exposure.1304
Early interferon responses are a critical aspect to the body’s immune responses to and
clearance of pathogens, especially with the initial innate immune responses. But these are often a
target of infections to elude such assault. One group examined 17 different human interferons and
their interactions with different variants. They found that over time, relative to ancestral isolates,
variants of concern exhibited increased resistance to interferons. In their hands, they found that
IFNα8 and IFNβ had the most impact in limiting viral replication, at least in vitro. While IFN-λ was
somewhat effective, their data suggests higher doses may be needed. Nebulized IFN-β may help, but
in order to reduce induction of off-target gene expression from the therapy, they seem more intrigued
by the IFNα8.1305
By contrast, those with chronic expression of type I IFNs (not ISGs) but also IFN-λ3 are at risk
for severe disease. Defects in both Type I and Type II IFN responses have correlated with severe
disease. In addition, the infection can reduce levels of NK cells, rendering the remaining ones
dysfunctional. In addition, myelocytes such as immature monocytes, neutrophils and myeloid
progenitor cells are almost signature markers of severe disease pathology for COVID-19, while
alveolar macrophages (lung-associated cells) are depleted. The result is inflammation, damage to
capillary beds that connect to the lung, microthrombi (wee clots) and subsequent severe lung damage
as well as damage to other tissues.1303
Other work showed that infected cells reduce expression of a ligand, NKG2D that NK cells use
to identify those cells. As a result, the NK response is dysfunctional and, unfortunately, they then tend
to target and kill uninfected cells. This appears to be induced exclusively by Nsp1 protein of the virus,
which may make it another good therapeutic target.1306
Indeed, some assert that monocyte-derived macrophages drive inflammatory responses insofar
as they synthesize fatty acids known as eicosanoids, an imprint that persists even 5 months after mild
disease. These fats, known as 5-lipoxygenase leukotrienes would normally be broken down, but when
they are not, particularly when found in the airways, they can cause chronic inflammation. This drives
aberrant macrophage effector functions that contribute to long-term immune dysfunction among
those recovering from mild disease. The fatty acid metabolism is damaged by infection.1307
Those with a robust response via CD4+ and CD8+ cells tend to have milder disease. These cells target
infected cells and recognize a range of antigens on the spike and also other structural and
nonstructural proteins produced by the virus. Plasmablasts, types of B cells, also proliferate in more
severe disease, which may reflect a desperate flinging of antibodies at the invader that do more to
gum up the works than clear the infection.
One of the functions of macrophages is known as efferocytosis, the clearance of dead and dying
cells. Unfortunately, in the process of engulfing dead and dying infected cells results in the
exacerbation of expression of inflammatory cytokines and in an evil feedback loop, impairs their
capacity to rid the body of these damaging cells, impairing tissue repair and worsening tissue
damage.1308
In addition, reactivation of latent infections like Epstein-Barr virus (the cause of
mononucleosis and probably some forms of chronic fatigue syndrome) as well as expression of an
array of auto-antibodies may contribute, along with underlying conditions like type 2 diabetes as well
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as female gender (implicating endocrine involvement?). Among the antibodies, one study revealed
that in all 31 patients studied, 2 to 7 different GPCR-functional autoAbs (fAAbs) were present, acting
as receptor agonists.1303
Early on in the pandemic, the variants were shown to mess with that immediate, innate
response. A paper assessing the effect of the alpha variant showed that expression of viral proteins
like the Open Reading Frame 9b (ORF9b), the presence of which effectively suppressed innate
immune responses in airway epithelial cells. It does this in part by binding with a cellular protein,
TOM70, a mitochondrial protein required as an RNA sensor. This underscores the need to look
beyond the spike protein!1309
Yet another paper examined genetic variations in ORF3a, the largest accessory protein SARSCoV-2 utilizes for viral replication and assembly that influences virulence. It uses host proteins like
TRAF and induces expression of IL1β. They examined nearly 16,000 sequences and observed 173
residue changes, 12 of which were associated with changes in the protein’s structure and impacted its
function. Notably, the effects of some of these mutations where amino acids are swapped can enhance
immune evasion by the virus, increase inflammatory responses and increase risk of death.1310
HIV disease opened up a great deal of research into immune responses and the story only gets
more profoundly complicated the more of the responses we elucidate. Indeed, one group undertook
an extremely in-depth comparison of the types of genes expressed among different cell types, immune
responses and metabolic pathways comparing and contrasting HIV and SARS-CoV-2. Their method
used a consensus integration strategy, combining advantages of deep-learning-based and molecularprofile-based label transfer and manual annotation methods using commonly available software.
Inflammatory interferon genes IFITM3 and IFI27 were upregulated in both patient groups.
There was also evidence of a more active and cytotoxic innate immune response among these severe
COVID patients that may represent more pathology than protection. Other findings included a lower
proportion of naïve and memory B cells in COVID patients, with plasmablast response to produce
antibodies being more robust and diverse compared to HIV responses. CD4+ T cells are lost as well in
SARS-CoV-2 infection, especially naïve CD4+ cells. This is possibly related to an increase in
interferon-I gene expression and MAPK signalling, which accompanies a higher level of apoptosis
(cell suicide). In addition, reduced mitophagy (and clearance of defective mitochondria) along with
aberrant metabolic responses contribute to apoptosis, inflammation, immune dysregulation,
thrombosis and lung injury.
Among the therapeutic implications including JAK inhibitors (e.g., baricitinib, tofacitinib and
ruxolitinib), IL-4Rα inhibitors (Dupilumab), IL-6R inhibitors (sarilumab, tocilizumab) as well as
potential for JNK, Rho kinase, mTOR and MEK1/2 inhibitors. They also observed a decrease in
OXPHOS and ribosome biogenesis, underscoring a role for oxidative stress1311 (while as one might
expect, ignoring any discussion of the potential for antioxidant therapies which largely are non-drug).
With HIV disease, most infected individuals develop AIDS if not treated (and may see
persistent elevations of inflammatory cytokines like IL-1, TNF, IL-6 and IFN-γ. Some may take many
years to develop disease while most, without treatment, do so in about 7-8 years. Others can develop
AIDS within a year or two of infection. Teasing out whether this is due to differences in the virus or in
the condition of the infected individual is one of the challenges. However, HIV contributes and one
cluster in the Netherlands described 109 cases of very rapid disease progression, defined as rapidly
increasing viral load and fast declining CD4 counts.1312
By contrast, most people with SARS-CoV-2 infection will survive and the overall mortality is
only a few percent. But that small percentage in the context of millions of infections usually grows
with great suddenness and in waves we see around the world, flooding hospitals with the desperate
and dying. This is not a more typical influenza pandemic. The mortality rate has been far higher than
any such outbreak since 1918. Indeed, for those with severe covid who manage to survive, the risk of
133

POTENTIAL COVID-19 TREATMENTS: 12/10/22

all-cause mortality in the first year is much higher than for negative controls or those with mild
disease.1313
Thus, many people exposed to the virus either resist infection or in many cases, shake it off
with either no or very few and mild symptoms. Why? What is it about these people that is different?
This is a much more common phenomenon than with HIV disease though it occurs with that disease
as well. But we have yet to fully elucidate the factors involved that result in some resisting infection
completely. Laying out how to approach this type of research is a first step. A cohort of patients is
being evaluated for genetic variations that may confer resistance.1314
Clues are beginning to emerge to describe why some individuals exposed to SARS-CoV-2 do
not become infected, at least insofar as there is no PCR or antibody positivity. Among a group of
healthcare workers and found that those repeatedly exposed but negative had responses to the early
transcribed replication transcription complex and had more multispecific memory T cells than
infected individuals. In addition, they expressed more of a molecule, IFI27, a signature of early innate
responses.1315
Many people who are infected with SARS-CoV-2 do not develop serious disease. Indeed, a
recent meta-analysis of some 350 papers arrived at a figure of about 35% of individuals who may have
completely asymptomatic disease.1316 The proportions are somewhat lower among older individuals
and those with comorbidities and higher among children. This begs the question of whether schools
should open, especially if children under 12 remain unvaccinated. It also begs the question of why we
are not doing more testing and contact tracing, not imposing vaccine and mask mandates and
otherwise actually trying to prevent ICUs filling up with children and adults as seen with the delta and
omicron waves.
So far, there is too little research yet that elucidates the mechanisms that protect. There are
numerous categories that no doubt contribute in some or significant measure: a person’s genetic
immune system, exposure (or lack of exposure) to other infections, epigenetic factors, dietary issues
and the like. For example, individuals with a variation in their CCR5 receptor that HIV uses to infect
cells are less likely to experience productive infection with an exposure—but even that mechanism
only defines a small portion of those cohorts that have been repeatedly exposed but do not become
infected.
The more we understand this aspect of the disease, the more therapeutic options may be
brought to bear that can safely and effectively further reduce the numbers risking serious disease,
hospitalization or death.
Original Antigenic Sin (OAS) or Immune Imprinting
In examining the immune responses people may have to SARS-CoV-2, vaccines, prior (“cold”)
coronavirus infections and reinfection, the patterns of antibody responses create some concern. For
example, one paper underscored that people who had previously been infected by a separate beta
coronavirus (usually only causing a mild cold), may have developed antibody responses that focused
on one part of the spike (S1 region) more than the S2 region. In such cases, it appears to correlate with
a kind of Original Antigenic Sin, where an immediate and robust response from memory cells that
have seen S1 antigens before, in greater proportion to the S2 antigens. This has the unfortunate
consequence of being associated with more severe disease outcomes.1008 Should these observations
hold up, it may be pertinent to designing vaccines that focus the immune systems ire upon S2 regions,
which includes the receptor binding domain (RBD).
One of the issues that OAS raises, much to the discomfort of all, is whether vaccinated
individuals may in fact become more susceptible to severe disease, should memory cells respond to
new variants in ways that actually exacerbate disease. This is known as antibody dependent
enhancement (ADE); so far, it has not been observed with current variants and vaccines.1006 However,
infection itself may induce ADE and has been observed in other infectious diseases, including MERS
and SARS-Cov-1, as well as Zika, West Nile and other viral infections.1005
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To properly assess this potential risk, the first step is to understand the ways in which people’s
immune systems have responded to natural infection and to vaccination, along with the impact of a
breakthrough infection. The “mixed immunity outcomes” of natural infection(s) and vaccination
impact the extent and capacity of antibody production and neutralization capacity. Sera from 14
individuals, some who had had prior infection, some vaccinated with an mRNA vaccine and/or had
had a breakthrough infection with delta or omicron BA.1 had their sera examined. The neutralization
capacity of their sera against ancestral (or wild type), alpha, beta, gamma, delta and zeta infections
along with those who had been vaccinated were assessed for the relative levels of neutralizing
antibodies.
Overall, infection with subsequent variants resulted in lower neutralizing antibody titers,
including among vaccinated individuals. Their data underscored the ability to escape neutralization
was high among beta and gamma and higher yet for zeta. However, these were more localized variants
that did not have the same global impact as delta or omicron. A mutation in the RBD, E484K, seen in
beta, gamma and zeta contrasted with the E484A seen in BA.1 as well as in alpha suggested a
potentially increased neutralization escape while having no effect on ACE2 binding (perhaps
explaining omicron BA.1’s higher transmissibility and global dominance for a wave). They found
vaccinated people were at highest risk of BA.1 infection vs. those with mixed immunity from prior
infection. However, vaccinated individuals with BA.1 breakthrough infection resulted in development
of broadly neutralizing antibody titers. With regard to neutralization capacity, variants matter.
Booster vaccinations helped to restore neutralization.1317 But they didn’t discuss the durability of this,
i.e., how long after a vaccine dose is protection sustained?
The complexity arising from this type of analysis include issues such as—does it matter if there
was a sequence of exposures to wild type or variants of concern? Or to different vaccine types? And of
course, the role in either protection or exacerbation of disease by cell-mediated and innate immunity
cannot be ignored. One consequence of the viral evolution is that older assays that focus on wild type
RBD binding titers to assess neutralization capacity may be only a moderate predictor of
neutralization capacity, noting the correlation between pre-VOC RBD and neutralization o variants
is still good, the predicted neutralization potency of against heterologous variants is generally lower
compared to the homologous variant.
Platelets Implicated?
One interesting theory that has a more direct therapeutic implication was developed by a team
that compared platelet activation profiles among those with acute respiratory distress syndrome
(ARDS) and COVID-19. They described the characteristics of the microthrombi (lots of little clots)
seen in COVID-19 and compared them to similarly severe ARDS in other patient cohorts (e.g., arising
from flu). These studies were in autopsied patients and they found nine times more platelet rich
thrombi in the lungs and systemically compared to non-COVID ARDS. This despite patients receiving
non-heparin anti-coagulation therapy that had only limited benefit. The platelet enrichment of the
thrombi distinguishes it from that arising in other ARDS-related conditions. This results in a high
degree of platelet activation, hyperreactivity and platelet-leucocyte aggregation. This stuff gums up
the works and causes a hot shot of inflammation, as well as explaining the reduction in platelet
numbers in the blood: they’re all tied up in these clots. These are associated with increases in markers
like d-dimer and fibrinogen.1194
In addition, research is revealing a potential direct role. Megakaryocytes are cells that produce
and release platelets and can be infected by SARS-CoV-2. The result is an increase in expression of
myeloid-related protein 8/14. This release by platelets in turn results in activation of endothelial cells,
promoting an inflammatory, hypercoagulable state that is associated with severe COVID and poor
outcomes. The authors note that, at least in mouse studies, targeting another protein, P2Y12, offsets
the platelet-endothelial cell inflammatory interactions. While aspirin was not so effective as it doesn’t
inhibit P2Y12, ticagrelor appeared to have a better effect. Would that, possibly using the MRP8/14
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level as a marker of risk improve outcomes for hospitalized patients?1318 Notably, ticagrelor side
effects include dyspnea and increased bleeding risk. Unfortunately, an open-label trial of such
inhibitors (ticagrelor and clopidogrel) among 562 non-critically ill, hospitalized patients used with
heparin, did not improve clinical outcomes compared to heparin alone.1319 Another study that
compared aspirin to clopidogrel, prasugrel or ticagrelor against placebo found no benefit in terms of
number of days with organ free support among 1557 patients.136
In addition, the endotheliopathy observed in acute cases of COVID-19 may also be implicated
in the ongoing symptoms of Long COVID. On the one hand, macrovessel thrombosis is not commonly
observed in Long COVID where it is seen in acute infection. Again, there is a range of underlying
factors that may influence the chronic manifestation of microvascular endotheliopathy, including
potentially cryptic reservoirs of SARS-CoV-2 virus, autoantibodies, inflammation and reactivation of
latent pathogens (notably Epstein-Barr virus but also others).1320

Figure 11 - Distinguishing Long COVID from acute infection1320

Interestingly, the clinical effects observed in COVID-19 disease resemble serotonin syndrome.
Serotonin is generally thought of as a brain-associated neurotransmitter but it is also found in fairly
high concentrations in platelets. When the platelets are damaged as a result of the inflammatory
responses, they may release a fair amount of the protein, worsening the situation. Here, the
suggestion is that the antihistamine drug, cyproheptadine, may help to minimize an array of clinical
sequelae. This drug is generic, well-characterized and is being assessed for its clinical benefit in
NCT.170
Cytokine Storms
Part of the process of shifting from innate to adaptive immunity is the expression of an array of
cytokines. These are proteins found inside or expressed by cells that convey messages on how the cell
itself or others nearby should behave. Sometimes this is to tell the cell to proliferate, or perhaps that
the cell has served its purpose and should commit cellular suicide (apoptosis). Some of these cytokine
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messages are inflammatory. While some ads for dietary supplements may make it sound like
inflammation or oxidative stress are the evils of our lives, this is patently false. A good hot
inflammation very often is the trick the body needs to fight off a pathogen.
The problem is when the inflammation stays on too long. And indeed, many of life’s challenges
have to do with balancing inflammation. Too much sun, smoking tobacco, many types of drugs,
pharmaceutical, recreational or otherwise, just getting old, obesity, diabetes, hypertension,
autoimmune disorders, chronic infections—each may contribute to ongoing inflammation that is
more damaging than salutary.
Inflammation gets started and is accompanied and fueled by a cytokine storm. Cytokines are
proteins that act as cell messengers and come in a variety of forms and classes, including interleukins
and interferons (IFN). Indeed, one of the first to be discovered was alpha interferon, known for its
ability to thwart viral infections. Unfortunately, use of IFN as a treatment has proven mostly to not
work very well and with lots of horrific side effects; hep C used to be treated with it and the antiviral
drug, ribavirin. It did not work very well, with a high chance that after a year of hell, one would still
have the infection. Similarly, if there is any benefit to using interferon therapy, it is probably only
early in disease and probably best administered as an aerosolized drug.
The other big problem is that the term inflammation encompasses a wide array of biochemical
activities. With regard to cytokines and SARS-CoV-2 infection, one of the major players in known as
interleukin-6 (IL6). This has been frequently observed as chronically elevated in those with serious
disease. And indeed, one therapeutic intervention that has been extensively studied is tocilizumab.
This is also an arbitrarily and capriciously expensive alternative, unavailable to most people on the
planet (although the company claims to have suspended its patent rights for low-income nations).
Despite a lot of hype, it doesn’t work all that well. It specifically targets IL6 which is fine as far as it
goes but there’s more to the cytokine storm than this one cytokine. (It may work better with a
corticosteroid, dexamethasone, which has proven benefit among those on a vent.)
Work centered on the interleukin-13 (IL13) cytokine suggests it may play a role both in limiting
disease severity but also in limiting infectious spread. The cytokine is involved in removing mucous
from cells but upregulation reduced expression of ACE2 receptors as well. It impacted viral entry,
replication and spread and is sometimes associated with asthma. This may explain the paradoxical
finding of some protection for asthmatics, counterintuitively to the notion that these lung diseases
would amplify each other and attendant risks.1321 A household study of infection where there were
kids with asthma further found no increased risk for infection, while intriguingly, food allergies saw a
reduced risk of SARS-CoV-2 infection.1322 This is not unlike other viral infections where a push to a
Th2 immune response is protective against some but deleterious for other diseases. Balance.
Another group sought to tease out differences in expression of chemokines, cytokines and
micro-RNAs that might distinguish those who develop severe disease or die. Indeed, blood from such
individuals underscored changes in CCL20, IL6, IL10 (higher) and miR-451a (lower) as key
correlates, however it was a small study. The group analyzed blood from current patients and leftover
blood samples stored after patients died.1323
Other important cytokines that contribute to the storm include tumor necrosis factor (TNFα),
IL2, G-CSF, IL7, MIP-1α, IFN-γ.1324 There is considerable evidence that elevations of these cytokines
may be managed by various micronutrients that should probably be tried in combination. While the
evidence is disparate, it comes from a range of conditions from rheumatoid arthritis1325 to cardiac
function,1326 sepsis, pneumonia and so forth. These are safe, not costly and necessary for survival.
More importantly, they may work in concert to help manage the orchestrated mess in a way that is
more biologically relevant than just targeting one cytokine at a time. For those with a classical music
bent, my analogy is to go from the chaos of Penderecki to the harmonic sonorities of Mozart.
Others have identified important roles for IL4 and IL6, discussed more in the Adaptive
Immune Responses: Cell-Mediated Immunity section below.
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Location, location, location
Tissues matter. As discussed briefly above, where the site of infectious activity occurs matters a
great deal in elucidating what’s going on, allows us to better predict who might be at great risk and
thereby opens up potential therapeutic interventions. With SARS-CoV-2, we are exposed by breathing
in air that is infected (and yes, WHO, this is an airborne infection, all the more so with omicron).
As the immune response evolves from innate response to adaptive ones, a lot of the action is
going on in lymph nodes. The lymph system acts as the roadway through the body for white blood
cells to cruise around and engage the enemy. B cells will move from the peripheral blood into the
interior of the lymph node known as the germinal center. Here, they interact with T cells as well and
help direct a lot of the activity to fight off the infection. Indeed, such an understanding of how B cells
evolve in the germinal centers of HIV-infected individuals and the time it takes has led one group to
propose a long prime, slow delivery (12-day) immunization approach, based partly on the observation
that the HIV envelope protein, which binds the CD4 receptor on T cells (as the SARS spike binds to
ACE2 on epithelial cells) is heavily glycosylated (covered and hidden by sugars). They tried the
approach of alum-adjuvanted vaccine delivered in 7 escalating doses over 12 days. This resulted in a
steadily increasing level of germinal center B cells primed to target the HIV env protein compared to
macaques receiving standard vaccination protocols. T-follicular helper cells were crucially important
in this evolution and the effect persisted over six months.1327
Adaptive Immune Responses: Cell-Mediated Immunity
This arm of immunity is sometimes given a short-shrift, especially in the context of exclusively
assessing the level of antibodies people generate in response to a vaccination or natural infection.
That’s down to the simple observation that T cell-specific responses are a little more complicated to
evaluate and are not readily done in the clinic. By contrast, running an antibody titer is fairly
straightforward and more widely available.
While much focus clinically is on antibody responses arising from infection or vaccination, the
other arm is showing its power in preventing an infection from developing into serious disease. This is
the work of “T cells” or T-lymphocytes. These cells are designed to identify very specific bits of
invading organisms and get their training via a gland in the chest known as the thymus. This organ
acts as the university, where newly minted cells coming from the bone marrow make their way to
determine if they will survive or not off the bat. If they recognize something the body needs to
function, they are eliminated. The next step is that they differentiate into T cells that bear a CD4 or a
CD8 receptor. Then off they go, cruising the periphery, hanging out in lymph nodes and on the alert.
When T cells are activated by their specific antigen being present, they begin to proliferate to
wage war. Cell-mediated immunity is generated by cells like CD8+ T cells. These identify and destroy
infected cells. CD4 cells come in to offer a push to the B cells to go out and produce the antibodies
(that characterize humoral immunity, next section). These cells operate in part by communications
with other cell types that bear specific molecules known as major histocompatibility complexes
(MHC).
HIV disease is characterized by a persistent infection and chronic loss of CD4+ T cells that
result in increased risk of opportunistic infections in untreated individuals (and sometimes, albeit
rarely, among treated). The process may occur in as little as months after acute infection to decades,
with an average around 8 years until immunity is severely impaired and infections, potentially lethal,
arise. This results in AIDS, the Acquired Immune Deficiency Syndrome. I often referred to HIV
disease as an Immune Dysregulation syndrome since, while indeed CD4 numbers decline toward zero
with untreated infection, there are numerous other disrupted pathways. Indeed, T-helper cells are
broadly defined by the cytokines they secrete in response to disease. More successful responses in
viral infections induced T-helper 1 (or Th1) responses while parasitic diseases are more successfully
fought with Th2. Unfortunately, in HIV disease (and probably in SARS-CoV-2), there appears to be a
switch to Th2-style defenses which backfire and cause harm to the host.
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A study in Rome compared patients with AIDS with those with acute SARS-CoV-2 infection.
From the outset, SARS-CoV-2 has been observed to also damage white blood cells, however, this
lymphocytopenia happens among B cells (also seen to some degree in HIV+ patients) as well as both
CD4+ and CD8+ T cells (with a lower overall level of lymphocytes). The mean CD4 count among
COVID patients was 397 whereas the AIDS group it was 367; whether this is due to their deletion,
exhaustion or retrafficking to tissues needs to be determined. In addition, the decline in natural killer
cells is more severe with COVID-19. By contrast, neutropenia or low levels of neutrophils was a more
common finding among AIDS patients. Note, however, that the mean age of COVID patients (n=110)
was 69 and for HIV (n=184), 40. They also saw that COVID patients were slightly more anemic (with
lower hematocrit levels) at the low end or below the reference range. However, this may explain some
of the increased susceptibility of pediatric and other patients to circulating viruses like RSV, influenza,
etc.1328 Indeed, RSV infections that become severe are associated with CD8 cells expressing IL4 and
fewer expressing IFN-γ. By contrast, those with a more robust Th17 response fared better.1329 This
takes on new relevance in the context of pediatric ICUs filling to capacity after swathes of children
have had their immune responses distorted by prior SARS-CoV-2 infection.
One study investigated the association between venous (or capillary) expression of IFN-γ
secreting T cells among 148 volunteers, 96.5% vaccinated. A higher SARS-CoV-2-specific expression
of such cells correlated with protection against a productive infection, while a low magnitude T cell
response resulted in a 43.2% risk of infection. A further group of 299 individuals (76% vaccinated)
had capillary blood samples (finger prick) assessed among whom similar results were observed.
Specifically, higher expression of IFN-γ secreting cells along with N-binding IgG were predictive of
infection, whereas RBD-binding IgG, S1 or S2 binding IgG were not among venous blood sampling.
Lack of vaccination, no surprise, was associated with highest risk of productive infection. However,
finger prick found evidence of responses for all markers. Note the researchers stand to gain if this
becomes a standard diagnostic approach (which is fine if the test is not costly and retains high
specificity and sensitivity).1330
Age has its effects on T cells; getting old in some respects results in flexibilities of memory and
response younger people may not have. However, the ability to respond with agility becomes
impaired, antibody responses may not be as robust, the thymus gland where T cells learn how to
function begins to shrink (involutes). While evidence shows the protective benefit of T cells for many,
older, infected individuals have impairments in their T cell immunity that persists for some time.
Overall, intermediate monocytes and naïve CD4 cells were reduced in all at 68 days. Individuals over
60 were seen to have reduced numbers of naïve CD4+ and CD8+ cells along with persistent activation
of effector CD8+ and CD4+ cells even some 101 days post infection.1331
At the other end, 79 children aged 4-11 were assessed for the presence or absence of T-cell
specific responses to spike antigens. Those children with cellular responses were less likely to be
infected whereas kids without such responses who were seronegative had the highest risk of being
infected, however this was not statistically significant (OR 3.69, CI 0.89-15.37, p=0.07). Interestingly,
they’d previously found some 66% of kids who had no evidence of prior infection still had cellular
responses to the spike protein! Where they saw a stat sig difference was among seropositive kids with
a cellular response versus seronegative kids without one who were more likely to be infected (OR,
6.09, 1.49-24.39, p=01). Still, these are pretty wide confidence intervals.1332
Others have observed a correlation between higher states of activation among T cell subsets
and more severe disease. Among 125 hospitalized patients, high levels of activation among CD4+ and
CD8+ T cells along with profound CD8+ lymphopenia and senescence were associated with more
severe disease. Such disruptions were ascertained in some detail among five clusters they observed
and was accompanied by increases in inflammatory cytokine, IL6, TNF-α and IL1β. Treating patients
early with immunomodulatory agents should be investigated in clinical trials.1333
TABLE 2 | Cell subsets and corresponding immunophenotypes.1333
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Cell subset
T-cell subsets
Total CD4+ T cells
Naive CD4+ T cells
Central memory CD4+ T cells
Effector CD4+ T cells
Regulatory T cells
Total CD8+ T cells
Naive CD8+ T cells
Central memory
Effector CD8+ T cells
B-cell subsets
Total B cells
Transitional B cells
Naive B cells
Natural memory B cells
Post germinal memory B cells
Plasmablasts
NK cells
Total NK cells
Cytotoxic NK cells
Immunomodulatory NK cells
Inflammatory NK cells
Monocytes
Total monocytes
Non-conventional monocytes

Immunophenotype
CD3+ CD4+
CD45RA+ CCR7+
CD45RA- CCR7+
CD45RA+/- CCR7CD4+ CD127low CD25high
CD3+ CD8+
CD45RA+ CCR7+
CD8+ T cells CD45RA- CCR7+
CD45RA+/- CCR7CD19+
IgD+ CD27- CD10+ CD38high
IgD+ CD27- CD10- CD38low
IgD+ CD27+
IgD- CD27+ CD38low
IgD- CD27high CD38high
CD56+ or CD16+ and CD3CD56+ CD16+ CD3CD56- CD16+ CD3CD56+ CD16- CD3CD45high SSCintermediate
CD16+ (w/CD14lo)

The impact on CD4+ and CD8+ subsets was investigated among some 768 convalescent cases
with a wide range of acute disease severity, using samples from 148 pre-pandemic controls and 396
uninfected controls as comparators. The cells were found to develop robust responses against viral
antigens including spike, membrane and nucleocapsid. CD8+ cells sustained their responses 8
months out with IFN-γ secreting cells most strongly targeting the nucleocapsid protein. Specific HLA
responses, of the panels assessed, honed in on CD8+ cells binding with non-classical HLA-G*01:04
(class I) as well as an increase in CMV-reactive responses with HLA-B*07:02, which the authors note
presents a peptide seen in other protective coronavirus infections (PRWYFYYLGTGP). The robust
targeting of N viral proteins suggests a potential for cell-mediated stimulating vaccination strategies.
By contrast, expression of the HLA-A*01:01 allele was associated with more severe disease and
weaker CD8 responses.
CD4+ cells reacted with HLA-DQA1*05:05, representing higher M-reactive polyfunctional
CD4+ T cell responses. CD4 and CD8 responses correlated with age, however, only CD4 responses
correlated with age, disease severity and gender. The correlation of spike-responsive CD4 cells
aligning with increased neutralizing antibody response suggests a stimulation of both conferring
vaccine-induced protection. This suggests that those with highly functional S1-RBD antibodies also
have a strong cell-mediated immunity directed against the S1 and N proteins.1334 My guess is that for
some subset of people, this may be protective against disease, severe disease and possibly Long
COVID. However, it remains an open question in the face of repeated infections and impacts on other
aspects of immunity whether such findings are clinically pertinent.
Others examined responses to ChAdOx vaccination after 28 days and found those who
expressed HLA-DQB1*06, found on chromosome 6, position 21.3, had both stronger responses and
were less likely to have a breakthrough infection. They also observed greater spike-specific memory B140
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cell responses lasting 84 days past the first vaccination. However, these data are derived primarily
from the alpha wave and prior.1335
However, evidence is accumulating that SARS-CoV-2 indeed infects T cells, with a preference
for activated CD4+ T cells, among autopsied tissue of patients with fatal COVID. Instead of using the
ACE2 receptor and TMPRSS to gain infective entry, one group has identified the lymphocyte functionassociated antigen (LFA1) molecule as the entry point. In addition, there is an increase in T cell
suicide, driven by reactive oxygen species (ROS) pathways in the mitochondria. The story is a
complicated mix of protection, failure and/or aggravation.1336 Again, a potential exists for carefully
selected combinations of antioxidant therapies that may correct this imbalance to reduce pathological
levels of oxidative stress.
Some have proposed that addressing the impact of infection on cellular mitochondria provides
a host of therapeutic opportunities that should be explored in clinical trials. While one of the best
characterized functions of these organelles is to produce the vital energy molecule, adenosine
triphosphate (ATP), this is hardly the only activity. They are key to a range of physiological processes
including hemoglobin production, storing calcium, orchestrating a range of immune system
functions, maintaining warmth in cold environments, regulating cell life cycles and cellular death to
clear damaged or dying cells, as well as focusing light in the retina. Some research seeks to employ
CRISPR and other technologies to hack the mitochondrial DNA to enhances its function, however
there are other therapeutic options are being studied, including AXA1125, a mix of amino acids. Such
therapeutic approaches may help to offset symptoms like the debilitating and severe fatigue of Long
COVID as well as symptoms of dysautonomia (dizziness and increased heart rate when standing) and
other cardiac issues. Exercise is known to help improve mitochondrial numbers and function,1337
however, many with Long COVID may suffer from post-exertional malaise which limits or eliminates
this as a therapeutic option.
Further to these findings, leukocytes (white blood cells) must migrate to the lungs, which they
do in any upper or lower respiratory infection. Comparing SARS-CoV-2 infection with influenza finds
some similarities in the way epithelial cells are damaged that may extend beyond the lungs to
contribute to the tissue-damaging inflammatory processes. However, there are substantial differences
in the way the recruitment of immune responses occurs in each disease and the way that may go awry,
resulting in serious disease. Indeed, perhaps excepting H1N1 infection, only tiny percentages of
individuals with flu develop “long flu” in contrast to around 20-30% of infected individuals
developing Long COVID.1338
The whole process of eliciting such responses is profoundly complicated and the papers tend to
focus on one narrow aspect of how our bodies respond. Usually, these also ascertain how are bodies
make errors in that response, usually to the tune of getting too excited, creating inflammatory
responses that are damaging to cells and tissues. This in turn destroys the lungs, damages the guts
and brain and can kill.
On the other hand, a lot of the ongoing effectiveness against SARS-CoV-2 sustained by 3rd
doses of vaccines may be attributable to some extent to the elicitation of cell-mediated immunity. One
group sought to assess the effect of variants on the ability of CD8 cells to recognize them. While
omicron did have an impact on somewhat blunting the effect of the cells, overall, the ability to identify
and clear virus was retained in the blood of individuals they evaluated. Only one of 52 epitopes
targeted by T cells in the omicron variant had a mutation. Epitopes are the specific bits of the virus
that the T cells identify and target.1339 This was encouraging news.
Others have found that vaccination’s impact on CMI, particularly with regard to CD4+
responses, appears to be age-dependent: older folks do not mount as robust a response, which results
in higher risk of breakthrough infection resulting in serious disease. High quality responses in this
study were defined as strong expansion of high-avidity spike-specific T cells, high interleukin 21
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production, and specific immunoglobulin G, depended on an intact naïve repertoire and exclusion of
pre-existing memory T cells.1340 More evidence putting to rest the denialism of “immunity debt.”
Still, one disturbing finding is lymphopenia, a loss in the absolute numbers of T cells seen in
63% of hospitalized patients. Many of these are dying by the cell-suicide mechanism of apoptosis,
which can be induced in a number of ways. In particular, researchers noted an increase in CD95-FasL
expression and higher FasL blood levels that correlated with increased CD4+ cell apoptosis. They
experimentally found that a caspase inhibitor (known as Q-VD) can block this, however, that may not
be the best therapeutic implication of the findings.1341
Other researchers began cataloguing the range of epitopes that T cells respond to, both CD4
and CD8 and identified 1400 different targets that identified immunodominant regions of the virus
and the more prevalently recognized ones. This could have implications for vaccine design as well as
for immune escape. Targets were not limited to the spike but went after other structural proteins like
the nucleocapsid and protease proteins, but also frequently targeted ORF3, ORF8, and nsp3, 4, 6, 7,
12, and 13 (ORF1ab) proteins.1342
A review paper underscored that during severe disease, there is a significant amount of loss of
T cells (lymphopenia) and intense activation. By contrast, exposure to other circulating coronavirus
variants may induce a more rapid and protective response among those exposed to SARS-CoV-2.
Remember, there are four circulating seasonal ‘common cold’ HCoVs, which comprise two
betacoronaviruses, OC43 and HKU-1, as well as the alphacoronaviruses 293E and NL63.
The humoral responses to common cold infections may wane after 4 years but cell-mediated
responses have been observed to persist out to 17 years, constituting a significant host barrier to
disease. This underscores that the response by T cells is individual to some extent, based undoubtedly
to some degree on epigenetic and genetic factors associated. For some, it can be protective, for others
ineffective or at worst, contributing to disease severity. For those who develop severe disease, up to
80% of CD4+ cells may be lost with a concurrent increase in CD8 cell activity (sounding rather similar
to HIV pathogenesis). If the patient survives, these subsets can recover after weeks or months so it is
not a persistent, AIDS-like syndrome and the parallels end there.1343
Another group sought to understand important molecules of immune responses known as
major histocompatibility complexes (MHC). These molecules are expressed on antigen-presenting
cells (APCs) and are also known as human leukocyte antigens (HLA), which are associated with tissue
matching for transplant. MHC comes in two main varieties, I and II. MHC-I is further divided into
HLA-A, B and C while MHC-II molecules include HLA-DR, etc. APCs include cells like dendritic cells
and macrophages and present antigen to surveilling T cells using those MHC molecule receptors.
MHC comes as class I which presents antigens to CD8+ cytotoxic T-lymphocytes (CTLs) and
Class II that engages CD4+ T cells. What the group discovered was that SARS-CoV-2 infection
downregulates the expression of MHC-I molecules in airway and intestinal epithelial cells, impairing
the immune response to the virus. It does this by interfering with molecules inside the cell that
initiate expression of the MHC—and rather than the spike protein everyone is familiar with, this
occurs as a result of an accessory viral protein known as ORF6. Indeed, many viruses have found ways
to thwart the immune responses associated with molecules like MHC-I, using a variety of means such
as EBV’s interference with proteasomal processing that reduces the ability of MHC-I to present viral
peptides for immune surveillance.1344
A group in Armenia compared T cell responses of those in the first wave against individuals
infected in the third wave (delta). Here, they found a loss of an HLA-A*01:01 allele in the third wave.
This presents antigen from the viral ORF1ab protein, finding that the key T cell type that it presents to
are central memory T cells. The authors conclude stimulating this may be a goal of vaccines to elicit
effect cell-mediated responses. They had previously observed a correlation between fewer types of
peptides presented by MHC-I and increased risk of severe disease.1345 At the same time, vanishing
alleles in the HLA-A compartment underscore the limitations of cell-mediated immunity.
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Similarly, SARS-CoV-2 has a sophisticated array of immune evasive maneuvers. ORF6
interferes with a protein in the STAT pathway, NLRC5. Indeed, interference with MHC-I expression is
seen in a number of viral infections including herpesviruses, HIV and adenoviruses.1346 ORF is “open
reading frame” is a general term to describe genes that don’t have a “stop codon.” This results in
inhibition of the interferon signaling pathways that are crucial in antiviral immune protection. Just to
keep the complexity fun, the authors note that this probably not the only mechanism the virus uses to
inhibit MHC-I. Elucidating the roles of these other proteins can offer therapeutic targets.
Indeed, a vital role of ORF8 has yielded to interrogation, underscoring an important role in
destabilizing immune responses by downregulating MHC-I. On the one hand, some research suggests
that the mutations that have arisen have not expanded or diminished the ability of ORF8 to impair
MHC-I expression and thus damage CD8 responses.1347 ORF8 remains intriguing for having little
similarity (20% sequence homology) to SARS-CoV-1, similar to HIV’s nef protein. The nef protein
tends to block movement to cell surface expression. With ORF8, the molecules are sent to be
degraded by lysosomes and result in the infected cell being ignored by CTLs.1348
Like us, cells may become exhausted. Such cells do not function well and may contribute to
pathology. An assessment of 39 patients and some 80,000+ CD8+ cells that expressed either
exhausted or not-exhausted phenotypes were analyzed at the single-cell level and contrasted with 10
non-COVID patients. Interestingly, those with mild disease tended to have higher levels of exhausted
cells that were associated with less cytotoxicity and inflammatory features. Those with severe disease
saw more highly activated non-exhausted CD8+ cells associated with enriched transcripts associated
with co-stimulation (necessary part of the immune dance), pro-survival Nf-κB and antiapoptotic
pathways (these cells ain’t going anywhere). Some of the co-stimulation transcripts, associated with
CD4+-mediated help, include OX40, CD27, CD28, 4-1BB and CD40. The implication is those who
survive severe disease may have more robust memory CD8 cells to tackle future exposure.1349 The
question then is whether individuals with severe disease who survive are in fact then protected from
variants and/or re-infection.
Those infected with SARS-CoV-2 see their CD8 memory cells shaped in terms of their
phenotypes and specificity. In vaccinated individuals, these memory cells target the spike as one
might expect since that’s what the mRNA vaccines express. Those with breakthrough infections see a
lot more diversity toward a range of viral epitopes. On the one hand, repeated exposures pushed the
population toward a highly differentiated effector phenotype (EMRA) but this group did not see
evidence for T cell exhaustion, which if these data hold up may be good news. However, the study
focused on HLA alleles that are more strongly represented among European populations and relied
upon blood. Responses among other populations as well as in tissues will need to be studied to better
get a handle of correlates of protection.1350
Making sense of the enormous volumes of data generated from patient tissues and blood, given
the variety of techniques used to isolate cell types and make sense of their interactions led to the
development of one technique referred to as multiscale PHATE (which stands for potential of heatdiffusion for affinity-based trajectory embedding). It builds on other efforts such as t-distributed
stochastic neighborhood embedding, uniform manifold approximation and projection and principalcomponent analysis, which are limited in that they only assess a single layer of granularity. The
PHATE algorithm sweeps through all levels of data granularity to provide clinical predictions based
on both coarse and fine resolutions of the data. In short, a review of 54 million cells from 168 patients
who had been hospitalized found that patients who died had enriched CD16hiCD66blo neutrophil
subsets along with increased IFN-γ+ granzyme B+ Th17 cell responses.
Adaptive Immune Responses: Humoral Immunity
Humoral immunity is the arm associated with the production of antibodies by B cells with the
help of CD4+ T lymphocytes. These antibodies come in several classes but the most commonly
investigated one is immunoglobulin G (IgG). Other antibody classes include IgA, IgD and IgM. The
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expression of these antibodies in response to infection kicks in fairly rapidly after infection, within a
week or two. The blood may be tested for the presence of antibodies against SARS-CoV-2, usually as a
way of assessing whether a person has had the infection. However, they can wane rapidly and as we
are seeing, prior infection is no guarantee against getting infected again, due most likely to immune
evasion mutations among variants.
Per se, antibodies may be 1) helpful by neutralizing pathogens, 2) of neither benefit nor harm—
and yes, 3) they may be harmful. Antibodies directed toward antigens that are found on healthy tissue
create autoimmunity. Infections or vaccines may induce an antibody response which, when met with
a subsequent infection, may actually worsen disease, a situation known as antibody-dependent
enhancement. This was seen, for example, with a dengue vaccine. One group identified an IgM
antibody that targeted a membrane protein epitope that was strongly associated with severe COVID19, underscoring a role for pathogenic responses in SARS-CoV-2 infection. In the study, they looked at
all the proteins of the virus and divided them into all possible sub-peptides that might be used to
present the antigen for humoral responses to kick in—and compared them with libraries of human
proteins. This B cell response had no T cell help. In addition, they note that individuals without prior
exposure to many infectious diseases tend to have a higher rate of antibodies directed toward
interferons (alpha-2 and omega) that correlate with more severe disease. Their study is one of few
that assessed a role for IgM in immunopathogenesis. In addition, the IgM targeting a particular
portion of the SARS-CoV-2 membrane were seen to be persistently elevated in some individuals with
Long COVID.
As an aside, I’d like to note that, from that same article, the nucleoprotein that may be a good
target for vaccines should be carefully assessed. They point out that the nucleoprotein was also
covered in depth as it is known to be immunodominant in and has been described as a cause of ADE
in SARS.1351 This strikes me as interesting given our understanding of HIV. In one study, assessing
whether acid dissociation of HIV p24 antigen from antibody binding might improve its diagnostic
usefulness in measuring viral load. While subsequent development of techniques like PCR and
NASBA supplanted the use of the measurement, it is still striking to note that early infection is
associated with higher antibody binding. In those with high levels of p24 antibodies, (>40 units/ml),
there was no antigen detected and, with acid dissociation, only 17% were found to have antigen bound
in circulating immune complexes. The study also assessed treated patients who had been on either
AZT or ddI monotherapy for greater than six months, and the impact on markers was observable but
weak, underscoring more likely the inefficacy of such therapy and rapid development of resistance.1352
Whether this translates to a correlate of immune protection is unclear but might it be possible that
directing immune responses to such antigens, especially early in disease or to prevent infection might
not be part of a vaccine strategy?
More recent data from NIAID revealed some differences in when a person receives a booster
and the impact of prior or breakthrough infection on B cell responses and the elicitation of
neutralizing or binding antibodies. The data are among only 66 patients, followed over a few months.
Among these 66, 11 were infected prior to boost, 44 uninfected and 11 were boosted and subsequently
infected with the BA.1 substrain of omicron. Unfortunately, for those who had been infected and
received a booster, spike-specific responses were muted at 60-days post vaccination compared to
those receiving a booster who had not been infected. This was attributable in part to a subset of Bcells bearing CD27lo and was associated with increased phosphorylation of intracellular protein
known as syk. Syk is a tyrosine kinase which means its function is to attach phosphate groups to
tyrosine amino acids found in specific proteins that in turns alters their function. In their
experiments, they used this and another downstream marker to assess the RBD-binding specific
attributes of the B cells induced by vaccination, finding a robust level in previously uninfected but
tempered and muted among previously infected.943 The upshot here (pardon the pun), is that there
are indeed good reasons to wait getting a booster shot if you have recently had a bout with
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infection. Unfortunately, it also points to muted immune responses after infection and, as they did not
analyze T cells or other variants like BA.4/BA.5 (etc.), it calls into question the strategy of using the
same type of vaccines whose efficacy is going to be diminishing considerably as more and more people
are infected, some multiple times.
Some investigated the durability of antibody responses to the nucleocapsid protein. They found
that it substantially declined by 6 months in their cohort of 531 patients, with those who had
symptoms of pneumonia sustaining higher IgG responses than those with milder disease. Such data
may be used to assess when a vaccine (or booster) would be most effective. These antibodies may help
provide some protection from severed disease via viral clearance by antibody-dependent cellular
cytotoxic responses.1353 Others analyzed nucleocapsid antigen as a potential diagnostic marker using
an ultrasensitive electrochemiluminescence immunoassay, particularly among those who were not
vaccinated. They found high sensitivity at 2 weeks post-infection which rapidly trailed off by week 7.
There was no correlation between a decline in antigen and disease severity, possibly suggesting the N
antigen may be a marker of tissue damage or vascular leakage.1354 In my view, this also provides a clue
that what drives Long COVID is not replication competent virus but viral remnants pushing ongoing
inflammatory, auto-immune and/or disrupted metabolic activity.
As an aside, some research found that T cell responses to vaccination maintained a steady and
long-lasting spike-specific CD4 and CD8 responses with frequency, diversity and the ability to
produce several cytokines sustained. This was based on those receiving an mRNA vaccine (n=35),
ChAdOx/vector vaccine (n=10) or a heterologous combination (n=17). Booster vaccination had no
impact one way or the other on these responses; didn’t hurt, didn’t help. The responses were
compared to convalescent plasma from recovered donors.1355 However, this was a small study with 62
individuals who were mostly young and in good health (e.g., 12.5% with hypertension was the most atrisk) and few paired samples. Vaccine boosters thus are useful for antibodies and as we see in the
research just discussed, comes with caveats as to whether a person was recently infected. Again,
focused on BA.1. I note anecdotally a friend with a breakthrough infection almost 2 weeks to the day
after he received a booster.
Another important class of antibodies are immunoglobulin A, the soluble form being referred
to as sIgA. A small study evaluated levels of spike- and nucleocapsid-specific levels of both mucosal
IgA and IgG. They examined blood levels of healthcare workers who had been triply vaccinated, some
of whom had an omicron breakthrough infection. They found that there was a lower risk of infection
among those who had a higher level of spike-specific mucosal IgA. They further noted a steady
increase in both spike (RBD)-specific and nucleocapsid-specific mucosal IgA among those
experiencing breakthrough infections, regardless of whether they had been infected previously.1356
Others found similar results with those with low salivary IgA against the RBD and lower soluble Ig
levels were more likely to have a breakthrough infection, despite vaccination.1357
A brief note on antigens. For T cells, these are usually peptides processed within an antigenpresenting cell like a macrophage or dendritic cell, around 10 amino acids long. By contrast,
antibodies usually glom onto a fully-folded protein and may stick to different sites (say on the spike).
However, some linear peptides represent about 5-11% of such antigens for B cells as well and that’s
what this experiment looked at. Finally, while the odds ratio was VERY high for persistent expression
of the IgM targeting a fragment of the viral membrane, note that the confidence interval was
extremely wide: adjusted OR 72.14 (95% CI: 9.71 – 1300.15). More research is needed but this opens
up important and generally overlooked avenues that may help better characterize future vaccines as
well as to help provide methods for identifying different types of Long COVID which, in turn, may yet
yield therapies.
Indeed, understanding defects among the various types of B cells and classes of antibody began
early, one group analyzing patterns of defects among 14 patients, none of whom were on a vent but all
of whom were lymphopenic (March/April, 2020). Three died. Overall, patterns of plasma antibody
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expression fell within normal ranges, across the different classes of antibodies, as did expression of
and levels of antibodies to antibody levels associated with prior infection or vaccination (e.g.,
antibodies to measles or herpes). All were observed to have significantly lower levels of memory B
cells compared with controls. Some of these defects are attributable to some degree to the elevated
levels of inflammatory cytokines, notably IL6 and TNFα.
There were some key differences between those with COVID as well as those who developed
serious disease or died. These included an overall reduced number of total and naïve B cells as well as
a reduction of the number of switched and unswitched memory B cells. Specifically, they assessed B
cells based on surface markers that indicate what kind of B cell they are: Naïve B cells are defined as
IgM+, IgD+, CD24+, CD21+, CD38−, CD27− while transitional B cells are IgM+, IgD+, CD24+,
CD21+, CD38+, CD27−. Memory unswitched B cells are defined as IgM+, IgD+, CD24+, CD21+,
CD38−, CD27+ while memory switched B cells are IgM−, IgD−, CD24+, CD21+, CD38−, CD27+.
Memory IgM only B cells are IgM+, IgD−, CD24+, CD21+, CD38−, CD27+. Plasmablasts are
IgM−/+, IgD−, CD24−, CD21−, CD38+, CD27+. Finally, we were able to identify a population of B
cells called “unswitched CD24+,” which resemble a population of exhausted B cells as they are
CD21−. People with COVID had fewer naïve cells in numbers but the percentage was similar to
controls (indicating perturbations in the overall balance), while having higher percentages of
transitional B cells but similar overall numbers. The transitional cells (CD24++, CD38++) are
relatively immature, migrating from the bone marrow to the peripheral lymphatic tissue where they
develop into mature-naïve B cells. Lower numbers and percentages of memory switched B cells were
observed in COVID patients vs. controls. By contrast there were higher numbers and percentages of
plasmablasts (whether IgM+ or IgM-). People who survived (11/14) had higher numbers of memory
switched B cells and fewer plasmablasts. Those who developed died (3/14) had correlations with IgM
level, C-reactive protein, d-dimer and, not surprisingly, SOFA score.1358
Examining B cells specifically, one group determined that infection resulted in the
downregulation of the CD19 receptor, resulting in enhanced B-cell metabolism. B-cell receptor
activity was also determined to be diminished. This reflects another aspect of immunodeficiency
induced by SARS-CoV-2 infection. The authors note that the disruption of B cell metabolism and
lower levels of amino acids such as arginine, glutamic acid, isoleucine, cystine and cysteine. With
increased reactive oxygen species contributing to the dysfunction, the authors indicate a potential role
of N-acetylcysteine as a potential therapy to correct the B-cell metabolism.1359
Another group honed in on a subset of antibody-secreting cells, specifically of IgG antibodies.
These were fairly stable and underscored a role not just for attacking SARS but unfortunately,
characterized by autoimmune activity, notably targeting nuclear antigens, carbamylated proteins and
more specifically, glomerular basement membrane (kidney function). Interestingly, in most
individuals, these levels subsided after a time, however a proportion of patients exhibiting Long
COVID had a sustained presence of said autoantibodies. The fact that this subset contracts and
tolerance is restored for many even severe acute cases suggests therapeutic opportunities.1360
On the other hand, children seem to develop strong humoral and cell-mediated immune
responses that were cross-reactive with other human coronaviruses. Interestingly, the strongest
response was to the original virus but neutralizing antibodies were lower with delta and gone with
beta. These responses were sustained out to a year.1361 What remains uncertain is what repeated
infections will do, the impact on not just Long COVID in kids but whether such infections make
outcomes against RSV and flu less effective, resulting perhaps in the huge numbers of hospitalized
children in the late autumn of 2022.
That underscores the complexity of just the range and variety of antibody producing B cells.
Vaccines are designed to elicit a panel of neutralizing antibodies (NAbs) that effectively target and
eliminate the virus before it can establish an infection. The antibodies respond to specific bits of the
virus known as antigens. Antigens are “antibody generators” and are the molecules from the infecting
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agent that stimulate this response. By contrast, the epitopes are more specific sequences that react
with B- and T-lymphocytes.
And it is important to remember that these cells interact with each other. For example,
monocytes and macrophages are important parts of clearing infections. Where things go awry is the
uptake of virus attached to antibodies (via the FcγR molecule) actually infects the cells. However, the
effort to produce more virus is aborted by the development of inflammasomes (sacks of fire!) inside
the cell that subsequently lead to the cell committing the fiery suicide of pyroptosis. This massively
contributes to the release of inflammatory material and systemic tissue damage.1362
Studies examining the different types of antibodies that bind to the RBD of the spike have
begun to tease out how different antibody classes can bind and how the mutations in the RBD permit
escape from said binding. Notably, an E484K mutation increased the ability to evade immunity
induced by being infected. Herein lies perhaps a partial description of why vaccine-induced immunity
is more robust in preventing serious disease or death as there is a bit more diversity raised and
directed toward regions less able to evade that immunity: at least so far.1363 Encouraging but given the
way the virus has been evolving, we should continue to anticipate how it may do so and where
vulnerabilities to vaccine-induced immunity may arise.
Indeed, a case report of an individual in their 50s with E484T mutant who was
immunocompromised is alarming. Initially, the virus was shown to be E484A and was treated with
bamlanivimab. The patient suffered dyspnea, hypoxemia, hypoxia and intermittent fevers that
seemed to remit and then relapse. The individual persistently tested PCR positive without signs of
other bacterial or fungal infection. They were treated with a range of monoclonal antibodies, plasma
of different types and strengths, remdesivir, dexamethasone as well as supplemental oxygen. I note
with no small bitterness that a request for compassionate use of MAbs from Lilly and Regeneron at
the 4 month mark and they were denied. At six months, they managed to get Lilly to provide
treatment. Moreover, the person had active infection for some 16 months. The virus evolved to the
E484T, underscoring the need to care for immunocompromised individuals prior to infection.
Authors also note that at 3 months, a cohabiting individual became infected so the possibility of a
reinfection cannot be excluded.1364 And other data underscore that viral evolution in individuals can
occur even in the absence of underlying conditions. In one case, a virus was isolated from a patient
that had excised the furin-cleavage site, but which made it more infectious in some cell types,
especially in cells with higher ACE2 expression.1039 To reiterate, the ACE2 receptor is expressed on a
variety of cell types, including enterocytes, renal tubules, gallbladder, cardiomyocytes, male
reproductive cells, placental trophoblasts, ductal cells, eye, and vasculature.1365
There are differences between the nature of the IgG antibodies elicited by being infected and
those elicited by vaccination. A key characteristic of the latter is that they are fucosylated, a kind of
“sugaring” of the antibodies. Researchers found that these tend to be more adept at neutralizing virus
while in natural infection where the afucosylated IgG formed to target the virus, there was an
association with the evolution from mild to severe disease and resulted in greater lung inflammation.
The rise of afucosylated antibodies associated with infection unfortunately not only fail to protect but
were associated with more serious disease outcomes.1366
Adaptive Immune Responses: Autoimmunity
After about a week or two from initial infection, adaptive immune responses kick in. Cellmediated responses and antibodies for most will help to clear the infection. When it works, the
infection is cleared and the individual recovers.
However, clearly, adaptive immunity also fails those who develop severe disease as well as
among those who develop Long COVID. The virus mutates and the antibodies are out there looking
for an epitope that no longer exists. Worse, sometimes the elicited immune responses identify a
similar sequence of amino acids that belong to a “self” protein. This results in the immune system
attacking our own tissues: autoimmunity. There is ample evidence that the host-virus dance kicks up
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autoimmune responses in a significant proportion of infected individuals.1367 This appears to arise
more prominently among those who have experienced a cytokine storm, with an inappropriate
revving of the immune system and subsequent targeting of “self” tissues. Other mechanisms more
generally include molecular mimicry (cross-reacting epitope between pathogen-derived and the selfantigens), bystander killing (virus-specific CTLs migrating to the target tissues and exerting
cytotoxicity), epitope spreading (polyclonal activation due to the constant presence of viral antigens
driving immune-mediated injury), clearance deficiency and viral persistence that can increase the
risk of autoreactivity. Specific clinical syndromes linked with COVID-19 include Guillain-Barré,
immune thrombocytopenic purpura (ITP), Miller-Fisher Syndrome, Graves Disease (attacks the
thyroid), multiple sclerosis (including eye disease), myasthenia gravis (muscle weakness) and the
Kawaski-syndrome like disease seen in children, MIS. These conditions arise and target numerous
organs and tissues and are associated with increased levels of activated CD4 and CD8 cells (including
Th1, Th17 and Th22 lineages), IL6, TNF-α and lower level of T-regulatory cells (Tregs).1367
Indeed, some people with Long Covid may well be suffering ongoing health problems due to
such autoimmune reactivity. As an example, the sheaths of myelin that surround nerves may be
attacked and cause nerve damage, epileptic reactions, neuropathy or other sequelae. With SARS-CoV2, the spike was not found to be a problem in one test tube study—but the nucleocapsid did have a
dramatic impact on multi-protein complexes and fibrils associated with Parkinson’s disease. While
not yet seen in humans, this effect on α-synuclein should give clinicians pause to assess risk of PD in
recovering patients.1368
And indeed, there is some evidence that some portions of the response may contribute to
clinical trouble. Indeed, one issue may well be that some of the antibodies some people develop are
also targeting self-tissues, resulting in auto-immune disease. One study estimated that some 15% of
covid cases that become severe may be due to autoantibodies either targeting interferons directly or
inborn errors in the coding of toll-like receptors (TLR3 and TLR7) involved in their production.1369
Others sought to evaluate sex differences, finding that while women’s autoantibody (AAB) response
was more prominent after asymptomatic infection (66/91 or 72% in women vs. 25/91 or 28%), men
with mild disease had a wider breadth and extent of AAB responses (64% vs 36% in women). They
assessed the group for a wide array of such AABs, finding many with sequence homologies to various
portions of the SARS-CoV-2 spike protein. Among those with more-than-mild disease, men had AABs
to 75 out of 91 antigens (82%) while women had only 18 of 91 (16%). Interestingly, the way the
antibodies clustered appeared to be more sex-specific, underscoring the need for careful patient
assessment for such a panel. They note that they found that several autoantibodies, including ACE2,
CSF2, LYZ, MDA5, MOV10, SNRPB, SOX13 and SRP19 significantly associated with higher overall
symptom timing score, which may indicate that synthesis of these AABs is triggered at the
beginning of the infections and correlated to symptoms that were reported closer to the blood draw.
Finally, we observed these sex-specific AABs associations up to 6 months following
symptomatology, indicating that SARS-CoV-2 triggers a complement of AABs responses that
persists over time – in a sex-specific manner and irrespective of illness severity.1370
This may be an important part of long COVID, especially among those who are in the category
of ongoing symptoms despite an initially mild or asymptomatic infection.
Ongoing Impact and Opportunistic Infections
Early in the pandemic, a number of patients in India were identified with a grisly fungal
infection known as mucormycosis. This mold has been seen in other settings, such as people who are
immune compromised, blood cancers and diabetes. It is caused by different molds, the most common
being Rhizopus oryzae. Other genera include Mucor, Rhizomucor, Cunninghamella and Lichtheimia.
Early diagnosis is vital and includes clinical evaluation, radio imaging and fungal culture. The
mainstays of treatment include the rather toxic drug, amphotericin and surgery.1371 (A liposomal
version where the drug is delivered in a fat molecule improves outcomes and attenuates toxicities.)
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Unfortunately, the immunological damage caused in some by SARS-CoV-2 seems to result in
higher risk of fungal infections like mucormycosis and Aspergillus fumigatus. These patients had
impaired T cell responses, expressing a molecule known as PD-1 that is associated with cellular
exhaustion. These cells also had impaired release of IFN- and IL12. Innate cells also failed to express
molecules associated with targeting and eliminating fungal infections, along with reduced fungal
killing by neutrophils.1372 Others have found similar risks, including with Candida infections.1373
Concerns arose over the risk of this infection particularly among those receiving immune
compromising treatments such as corticosteroids or tocilizumab or baracitinib that impair host
responses to the mold. Several cases were observed in Arkansas at six hospitals between July and
September, 2021. Of the ten described, 8 had diabetes, five were on a vent, 9 on corticosteroids and 2
each on tocilizumab or baracitinib, none were vaccinated. There are undoubtedly many more;
unfortunately the article described neither treatment programs nor outcomes.1374
The risk of other fungal and other opportunistic infections due to the impairments of the
adaptive immune response by SARS-CoV-2 infection must be carefully monitored and quickly treated.

Long COVID (and “Medium” Covid)
A more complex, holistic, and better-informed response is required. Long covid highlights the importance of a
broader and deeper knowledge of patients’ needs through primary care with multidisciplinary support—currently
at odds with the increasingly complex investigations and healthcare pathways that distance clinicians and
patients from each other.1375

As millions of people are infected around the world, huge proportions are not getting well after
a few weeks. Instead, estimates of those remaining ill with a constellation of symptoms range from
20-50% or more.1376 Millions of people can no longer work and for an unknown percentage, this may
be permanent. Life expectancy, as described above, has dropped across the board (with nearly 2
YEARS lost in the United States, worse than most nations). Post-viral syndromes are seen with other
infections.
“Long COVID” is being seen in up to a third, possibly more, of previously infected individuals,
including children. Indeed, the overwhelming of pediatric ICUs in last months of 2022 may indeed be
immune-suppression from “mild” COVID infections (some evidence that most kids have been exposed
especially with no or few mitigation measures in place in schools), now suffering more severe
outcomes and multiple infections from respiratory syncytial virus (RSV), influenza, adenovirus,
enterovirus as well as SARS-CoV-2 infections. Indeed, others have pointed out that some symptoms
or sequelae of SARS-CoV-2 are experienced by 90% of infected individuals; finding appropriate
diagnostic markers will be essential and the authors note that this is indeed very much a vascular
disease, represented by infected tissues from the brain to the penis with metabolic derangement,
mitochondrial damage, oxidative stress and altered metabolism. Any underlying propensity such as
hypertension, older age, obesity and so forth will see more rapid evolution after SARS infection.1377 In
Europe, one company, IncellDx has obtained approval for a blood test of immune signatures to
identify Long COVID known as incellKINE.1378
Data from a cross-sectional study of 16,000 people over 8 waves of infections found a rate of
15% of adults reporting ongoing symptoms. Older age and female gender were again associated with
higher risk of Long COVID developing.1379 Given the numbers infected, this is an horrific amount of
morbidity.
What to call the condition has been a bone of some contention, even as the broad array of
effects people suffer challenge a definition. These longer-term symptoms are being referred to by
some, as Post-Acute Sequelae of COVID-19 (PASC) which includes only the direct effects of infection
or also as post COVID-19 condition (PCC) which includes both direct and indirect effects of
infection.1380 In this document, I’ll use what patient advocates use: Long COVID. Biden, on April 5,
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2022, issued the White House Memorandum on Addressing the Long-Term Effects of COVID-19 that
covers three groups; those suffering symptoms for weeks, months or years after infection, those
suffering behavioral challenges from the effects of the pandemic generally and those grieving the loss
of loved ones.1381 I find myself fitting in all three categories.
Most individuals infected with SARS-CoV-2 appear to recover without serious complications
or need for hospitalization. However, despite such mild or even asymptomatic infection, symptoms
may arise weeks afterward and persist for months or years. Still, Long COVID is more likely to arise
after more serious disease with hospitalization. Those who were intubated unsurprisingly also have
more prolonged disease sequelae, related both to recovery after intubation and to persistent
manifestation of disease. The longer-term recovery of intubated patients is fairly well characterized,
however, the special impact of SARS-CoV-2 infection complicates things.
A cross-sectional study of a cohort in France found that a year after acute infection, 10% of
individuals reported at least one ongoing symptom. These were self-administered surveys. Some of
the risk factors for prolonged symptoms included older age, female gender, history of cancer or
tobacco use, high body mass index or multiple symptoms at acute infection. Prominent and prolonged
symptoms included dyspnea, articular pain, anosmia or ageusia, asthenia, attention or concentration
disorders, memory loss and sleep problems. Memory loss and sleep disorders in this group were less
likely to resolve after a year.1382 While many people did see resolution of symptoms, the high number
of those with ongoing symptoms bodes poorly for the world given the billions infected.
In addition, there is a “Medium COVID” being contemplated.1383 Here, we begin to tease apart
the different kinds of persistent disease. The risks of even a mild acute disease persist for about 3-4
months after infection, and generally involve increased risks of cardiovascular disease due to
microclots. This may result in heart attacks or strokes, even for younger, otherwise healthy
individuals. Others develop neurological disease, autoimmune problems and a range of symptoms
that last for months. The good news is that some proportion appear to recover after some months.
How many do—and what percentage are seeing a “remission” only to be followed by subsequent
relapses also remains unclear. It will probably take several more years to get a handle on this.
A wide array of symptoms is experienced by significant portions of infected individuals, from
57% of hospitalized patients to 26% of non-hospitalized suffering persisting symptoms some 3-6
months after the initial bout. With a quarter of a billion infected globally, millions are facing
prolonged disease, often in situations with little access to care to manage the still not clearly defined
disease.1384 And one Dutch study found that after two years of Long COVID, 85% were receiving
disability and 62% were permanently disabled.1385
Aside from clinical evaluation of individuals, diagnosing Long COVID remains difficult. One
group published a paper about their proprietary method of doing spectroscopic analysis of urine to
fingerprint patterns of metabolites (rather than the virus itself) to identify individuals infected with
SARS-CoV-2. This Raman Chemometric Urinalysis or Rametrix was able to distinguish not only
individuals with disease but also whether it was mild, moderate or severe. Comparing urine samples
from COVID patients with otherwise healthy individuals as well as those with end-stage renal disease
underscored a potential for analyzing the changes in urinary composition using their method, as well
as offering a potential tool for those with kidney disease as well. It also had high specificity for
detecting Long COVID but low sensitivity (70%). They note that the sensitivity of this model for
detecting COVID-19 was 90.9%. The specificity was 98.8%, the positive predictive value was 93.0%,
and the negative predictive value was 98.4%.1386 Of course, such data need to be independently
replicated as the authors have a vested interest. Further, the per test cost should be pennies if it is to
be globally useful, however, the authors suggest a “low” cost of a few dollars per test but cite the
advantage of no need to prepare the urine sample and a fast (30-minute) turnaround.
Efforts to elucidate the nature of the condition have identified clusters that may represent
different types of Long COVID. A Bayesian meta-regression analysis of 54 studies along with two
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medical record databases suggested three broad clusters of those with persistent fatigue or bodily
pain, cognitive problems or respiratory issues found that some 6.2% of 1.2 million people experienced
symptoms from at least one of these clusters. However, the study did not include another important
cluster, those with cardiovascular diseases and symptoms.1387 Another group sought evidence from
medical record reviews of over 2000 people with Long COVID and observed patterns of symptoms
from 30 days post-infection and at 180 days. Cough was number 1 in the shorter period with dyspnea
second, which rose to first place in the 180-day set. Chest pain, anxiety, heart palpitations, headache
and low back pain along with nausea and fatigue figured prominently. They found a higher prevalence
of 11% which may be more accurate when one considers the array of cardiovascular symptoms, like
POTS, experienced by many with Long COVID, and that may be an underestimate.1388
In a global survey of nearly 3000 people with Long COVID, the group identified three
symptom clusters. The first began to characterize the “remitting/relapsing” nature of the condition.
Nearly 86% of the group experienced relapses, that appear to be triggered (in some but others had no
identifiable triggers) by exercise, stress, or physical or mental activity. Over 45% required a reduced
work schedule and 839 (22.3%) were unable to work. Common across ALL age groups was cognitive
dysfunction and memory problems. Over 91% had not seen recovery after 35 weeks. In all, they
identified an average of 56 symptoms across 9 organ systems which varied over time. They found
their comprehensive assay of symptoms spans 10 organ systems (neuropsychiatric, systemic,
reproductive, cardiovascular, musculoskeletal, immunological, head-ear-eye-nose-throat,
pulmonary, gastrointestinal, and dermatologic).1389
An extensive survey of papers endeavoring to categorize the differing presentations of Long
COVID found two-eight symptom profile clusters and three recurring clusters. The abstract reports on
these latter three: A cardiopulmonary syndrome was the predominant observation,
manifesting with exertional intolerance and dyspnoea (n=10), fatigue (n=8), autonomic
dysfunction, tachycardia or palpitations (n=5), lung radiological abnormalities including fibrosis
(n=2), and chest pain (n=1). A second common presentation consisted in persistent general
autoimmune activation and proinflammatory state (n=2), comprising multi-organ mild
sequelae (n=2), gastrointestinal symptoms (n=2), dermatological symptoms (n=2), and/or fever
(n=1). A third syndrome was reported, with neurological or neuropsychiatric symptoms:
brain fog or dizziness (n=2), poor memory or cognition (n=2), and other mental health issues
including mood disorders (n=5), headache (n=2), central sensitization (n=1), paresthesia (n=1),
autonomic dysfunction (n=1), fibromyalgia (n=2), and chronic pain or myalgias (n=6)1390
(emphases added). The suggestion is that there may be differing underlying pathophysiological
conditions for each of these. There were also no differences based on alpha or delta variant infection.
One survey of 486,149 non-hospitalized COVID-19 patients, propensity matched to nearly 2
million uninfected individuals attempted to discern risk factors for who may develop Long COVID.
Those more at risk were female, belonging to an ethnic minority, younger, obese, poor, smokers
and/or living with other co-morbidities. The symptoms associated with Long COVID development
included anosmia (adjusted hazard ratio 6.49, CI 5.01-8.39) followed by hair loss, sneezing, shortness
of breath, ejaculation difficulty and reduced libido.1391 While these data are intriguing, it should be
noted that of the cohort, only 29,869 or 7.78% were diagnosed with Long COVID. This may be low.
One concern about studies of Long COVID is that they may conflate prior existing conditions or
seasonal influences with post-infection symptoms. To distinguish the difference between background
situations from the experiences of patients with Long COVID, a group reviewed the evidence from a
number of studies, using repeated measures of assessing symptom severity against matched controls
who did not have COVID-19. And indeed, these data also underscore the reality of SARS-CoV-2
infection, with the most prominent symptoms established as due to infection including chest pain,
difficulties with breathing, pain when breathing, painful muscles, ageusia or anosmia, tingling
extremities, lump in throat, feeling hot and cold alternately, heavy arms or legs, and general
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tiredness. Initially, they identified 76,422 COVID patients, 4,231 (5.5%) who reported ongoing
symptoms who were matched to 8,462 controls (patients without COVID). Note that they focused on
23 symptoms, so others may emerge if subjected to a similar degree of scrutiny.1392
A wide array of such symptoms has been identified, collected under the umbrella of a metaanalysis that included 15 studies and some 47,910 adults (age 17-87). However, the duration was only
from 14 to 110 days post infection, yet disturbingly, some 85% of the cohort had persistent symptoms,
the most common of which were fatigue (58%), headache (44%), attention disorder (27%), hair loss
(25%), and dyspnea (24%). In all, they identified 55 different effects, underscoring that larger cohorts
may yield other symptoms. Among these are anosmia, dysgeusia, depression, anxiety, tinnitus, pain
(neuropathic often), digestive disorders, diarrhea, nausea, sleep disorders, red eyes and so on.
Overall, these suggest, as with chronic fatigue syndrome and myalgic encephalomyelitis (CFS/ME),
dysautonomia, cerebrovascular disease, inflammation, hypercoagulation and contributions from
opportunistic infections such as Epstein-Barr and others in the herpesvirus family.822 (On a side note,
there are some hopeful efforts in developing a vaccine against HHV-8, the herpesvirus that causes
Kaposi’s sarcoma.1393) The pathogenesis of ME may include volumetric changes to the brain, reduced
cerebral blood flow, gastrointestinal dysbiosis and inflammation, altered metabolism and
mitochondrial mutations and damage (including increased reactive oxygen species and oxidative
stress) as well as impaired natural killer cell responses (among other immune perturbations). One
potential therapeutic intervention suggested is low-dose naltrexone to restore TRPM3 ion channel
dysfunction, with some improvements in sleep, pain and neurological disturbances observed.1394
Indeed, one study examined genetic expression among ME/CFS sufferers and found, via
combinatorial analysis, 15 clusters made up of 84 high-order combinations of between 3 to 5 single
nucleotide polymorphisms (SNPs). The genes in question are associated with clinical aspects of the
disease via their involvement with key cellular mechanisms. Among these are vulnerabilities to stress
and/or infection, mitochondrial dysfunction, sleep disturbance and autoimmune development.1395
Sounds rather familiar, doesn’t it? And again, this is where I believe a number of interventions may
help to ameliorate these conditions, including micronutrients (especially D and zinc), probiotics,
melatonin, N-acetylcysteine, B vitamins and others.
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Figure 12 - Long-term effects of coronavirus disease 2019 (COVID-19). 822

A note on “fatigue.” This is not the kind fatigue that a nice nap will take care of. Worse, some
can manage fatigue of this sort with exercise, but many may suffer a post-exertional malaise that
worsens symptoms (particularly among those with POTS or dysautonomia). This is a debilitating,
often unrelenting symptom that makes acts of daily living nearly impossible, let alone any type of
employment. These symptoms may be remitting (they calm a bit) and relapsing (the shit hits the fan
again). There is some evidence from a systematic review of 38 studies that a cardiopulmonary exercise
testing method may help to measure the extent of the difficulty and contributing causes. Among these
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latter are deconditioning, dysfunctional breathing, chronotropic incompetence (inability of the heart
rate to increase in response to exertion) and abnormal peripheral oxygen extraction and/or use can
conspire to exacerbate the condition.1396
Another note on women and hysteria. Racism and sexism are alive in the American and other
medical communities. Women of color, for example, are often perceived as lying about pain and may
be accused of being drug users. Women in general may be accused of merely being hysterical or lying
when physicians don’t know what the proper diagnosis is or have no tools to help manage the
condition. A large study among nurses found that those who had prior to being infected were more
likely to develop Long COVID is a case in point. Nurses overall have had the most horrendous
treatment, with terrible or inadequate pay, little time off, enormous stress during the pandemic and
unaddressed needs in terms of work, sick-pay and other issues. Of 54,960 participants nearly 97%
female, 6% were infected, with 1403 (2.6%) developing Long COVID. They found probably
depression, anxiety worry about COVID, stress and loneliness all correlated with the development of
Long COVID. First, this is clearly an issue of correlation and to what degree there may be causative
contributions remains unclear and indeed, the associations were not robust and may have been due to
outcome misclassification or limitations of self-reporting, as well as primarily being among white
healthcare workers.1397 On the one hand, the interpretation of the study that these stresses may
exacerbate or increase risks of Long COVID. Is this due to underlying biological effects of stress on,
say, the HPA axis or immune responses? One thing it is NOT: a rationale for dismissing the suffering
of women (or anyone) with Long COVID as a disease produced by the fragile (female!) mind, a
pernicious pathology still extant among too many physicians.
Take the example of fatigue, often dismissed by physicians that don’t have any clue what to do
about it who might tell a patient (especially if female, transgender or non-white), “it’s all in your
head.” Well, the stigma here is the message that a person is just faking it. This lie leaves people
without recognition let alone therapy.
However, it may be partially true in a more literal sense. The brain is involved in assessing the
body’s energy reserves. The insula and the anterior cingulate gyrus are areas of the brain involved in
the interoceptive activities of assessing the body’s internal state. These portions of the brain
undertake a cost-benefit analysis of what energy is available and whether an activity is do-able. In
addition, the prefrontal cortex and the striatum are involved in self-control, future planning and, in
the latter case, reward systems. And SARS-CoV-2 as we have seen causes overloads in the response
systems that can break these systems, resulting in fatigue for which neither sleep nor exercise are
restorative. These conditions arise from various sources, including potentially infection of the vagus
nerve, the overall inflammatory response and cascade of cytokines with immune hyperactivation and
exhaustion, the potential for microclot damage to the blood-brain barrier and reduced oxygenation, as
well as disrupted metabolism, including destruction of cellular mitochondria. The result: horrific
debilitation that vastly reduces the quality of life. Some interventions that are being investigated
include hyperbaric oxygen therapy, anti-inflammatory drugs, L-DOPA, IV fluids and electrolytes,
ketamine, rapamycin and other interventions though these probably are best studied in a patientcentered and holistic way.1398 Given that most people don’t get that kind of care, the situation is dire.
Even the benighted and corrupt NIH understands the scope of the problem: they’re just too
arrogant and beholden to pharma to do anything about it, especially where the therapeutic
implications don’t hand over yet more billions for pharma’s urgent need for innovative stock
buybacks. A recent survey noted some 90% of hospitalized and 25% of non-hospitalized COVID-19
patients suffer neuropsychiatric sequelae some 6 months after infection. Under the ascertainment
bias section, they note this could well be an underestimate. They understand there are numerous
mechanisms, operating in different ways in different patients no doubt, that include ye olde
inflammation, viral persistence in reservoirs, autoimmune disease and reactivation of other latent
viruses. They want to find methods to define this so a box may be ticked on the patient’s chart while
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evaluating biomarkers that will help to enable a more accurate diagnosis. Among the array of
conditions, they recognize anxiety, fatigue, depression, cognitive troubles, sleep disturbances, smell
and taste impairment, stroke, intracerebral hemorrhage, venous thrombosis, movement disorders,
Bell’s palsy, PTSD, psychosis, substance use disorder, vision abnormalities and dizziness.1399
I’m not against any of this, it’s just so damned stultifying that after a couple of years and
billions of dollars handed to NIH to address Long COVID, they have no clinical trials under way and
apparently little idea of what to do. The RECOVER program is just recruiting people to follow them:
no studies of interventions.1 Indeed, the vary array of potential sequelae underscore a nded for
patient-centered and holistic assessment, diagnosis and set of evolving interventions and therapies:
there’s not one secret definition or diagnosis that will fit all. Maybe since Fauci (NIAID head at least
for a little while longer) got COVID, he might think about some of these ideas if his brain hasn’t been
too fried.
Unfortunately, there are few therapeutic options, many physicians ignore or even sneer at
patients with chronic disabilities and the impact on the economy is only beginning to be realized.
Fully half of those with Long COVID are either not working or cutting back on their hours. The cost to
the economy is estimated to be about $2.6 trillion.1400 This underscores the need both to find effective
treatment strategies as well as applies an urgency of not “normal” but rather prevention, one that has
been abandoned.
Recent data underscore that vaccinated individuals suffering a breakthrough infection have a
higher risk of long-term clinical problems. Even those not hospitalized see an increased risk of death,
pulmonary and other organ and symptom issues, that risk increasing among those who had been
hospitalized and worse still among those who required ICU support. While vaccination did help
reduce those risks compared to unvaccinated, the impact was significant. As they note, their “results
show that, although vaccination may partially reduce the risks of post-acute death and disease, to
most optimally reduce this burden requires continued emphasis on primary prevention of
breakthrough SARS-CoV-2 infection as a goal of public health policy.”782 More recent data suggest
that vaccination only reduces risk of Long COVID developing by about 15%.1401
Diagnosis of Long COVID is beset by a number of problems. Mostly, this is done by patient
report of symptoms. A positive test by RAT or PCR provides further assurance of an accurate
diagnosis. Individuals with mild disease who may not have tested may be negative on these tests as
well as antibody tests, which may fade. One group noted that T-cell expression of IL2 in the presence
of virus was a moderately sensitive (75%) and specific (88%) way to establish a prior infection under
such circumstances. However, in their system, IFN-γ release was not a marker.1402
While COVID-19 has shone a spotlight finally on long term sequelae, it is hardly the only
infection that may cause such problems. Other viruses as well as bacteria and parasites can cause
chronic conditions that can for many be extremely debilitating. However, there are fewer data on this
due to a lack of study. Among better characterized longer-term issues include syndromes following
infection by Ebola, chikungunya, Q fever, Lyme disease as well as Epstein-Barr virus (EBV), West Nile
virus, Coxsackie, varicella, influenza (esp. H1N1), Borrelia and Giardia lamblia. The symptoms have
some overlap, commonly including fatigue, arthralgias, cognitive and neurological issues, postexertional malaise, ocular syndromes and others. Autoimmune disorders may arise. Whether the
etiology of these is the same, my hypothesis is that the infections may increase certain patterns of
symptoms and organ damage based in some measure on the underlying propensity for those
outcomes. Clearly, many otherwise healthy and/or young individuals suffer Long COVID.1403
Observations of prolonged fecal shedding that included the virus, even if not particularly
infectious, have been made along with other remarkable individuals who appear to shed virus for
hundreds of days after infection. This suggests that this erstwhile “respiratory” virus is sequestering in
1

To keep up-to-date, check: https://recovercovid.org/ Checked on October 5, 2022, just a tissue sampling study. Pathetic.
155

POTENTIAL COVID-19 TREATMENTS: 12/10/22

a range of tissues. Indeed, autopsy results have found virus in the appendix, eyes, heart and brain. It
is not implausible that many cases of Long COVID are caused or exacerbated by uncleared virus.1404
Other RNA viruses may persist after initial infection such as HIV, hepatitis C and others. Zika,
Marburg and Ebola viruses may be sexually transmitted months to years after initial recovery. While
hopes that SARS might follow a path more similar to measles, rubella, polio or hepatitis A, this is not
turning out to be the case.1405
By “underlying propensity,” clearly there are some obvious co-morbidities that may worsen the
likelihood or course of chronic disease, including high body mass index, diabetes, older age, female
gender. Clearly, many previously healthy individuals as well as children and young adults have fallen
to Long COVID. However, the form it takes clinically may be influenced by genetics or the presence of
other quiescent chronic infections, notably from the herpesvirus family. The fact that disorders like
Parkinson’s disease are more likely to occur suggest perhaps an acceleration of underlying gene
expression. And of course, a lot of strokes and heart attacks (and people dropping dead suddenly) is
likely due to the presence of microclots.
Indeed, those with PASC who had an underlying condition prior to infection were twice as
likely to have cardiac symptoms as those with similar conditions but uninfected. Of the group of 442
people (71% women) followed in one study, more than a third reported heart symptoms. Not only
underlying conditions but initial disease severity also worsened these risks. These individuals are at
risk for a worsening prognosis and increasing risk of complications.1406
A propensity-matched cohort of 486,149 SARS-CoV-2 infected individuals with long term
sequelae were matched against a comparator cohort of 1,944,580 individuals on the bases of age,
gender, vaccination status, tobacco use, socioeconomic status, body mass index, comorbidities and
were assessed based on 2020 or 2021. Of the 384,137 infected individuals, 29,869 were identified as
having Long COVID (7.78%), with risk factors based on adjusted hazard ratio for lower socioeconomic
status but more so associated with co-morbidities such as COPD, benign prostatic hyperplasia,
fibromyalgia, anxiety, erectile dysfunction, depression, migraine and multiple sclerosis.1391
A systematic review of the literature with specific regard to SARS-CoV-2 infection contributing
to an increased risk of Parkinson’s disease (PD), however, did not conclusively provide evidence. Yet,
among 10 clinical trials included (and over 100 studies reviewed), they did find disturbing patterns of
dysregulated responses related to neuroinflammation, aging and neurodegenerative disorders
associated with acute and chronic sequelae of SARS-CoV-2 infection. PD is a complex disorder with
multiple etiologies and it is still early days to make a definitive connection. However, the review
thoroughly assesses numerous mechanisms, including viral invasion of the nervous system, disrupted
mitochondrial function, neuronal death associated with neuroinflammation, clinical development of
dysautonomia and dementia. They also suggest an array of therapeutic interventions, including
engineered endogenous factors, phytonutrients, immunomodulators and nanoparticles.1407 Others
have similarly found an increased propensity for PD developing due to the neurodegenerative impact
of infection.1408 At the least, it bodes ill for those with PD and underscores another vulnerable
population that should avoid infection—yet many just happily sail along saying “it’s over!” It’s not.
Unfortunately, many arrogant physicians have discounted the experiences of people living with
these issues, in no small measure due to a lack of proper diagnostic algorithms or therapies to offer.
And of course, some doctors are just assholes, suffering from a range of disorders from misogyny to
racism to `homophobia and transphobia. When they don’t have much to offer clinically, sometimes
they take it out on patients, becoming dismissive or snotty, trained in their superior arrogance by
medical schools that saddle them with obscene debt, often working for hospitals and institutions
whose primary agenda is profiteering in the United States. Not helpful for those of us navigating
chronic disease.
And the situation is growing dire. According to one extensive study of those suffering from
fatigue, cognitive problems and ongoing respiratory problems in 2020 and 2021 numbered 144.7
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million people (but a somewhat wide “95% uncertainty interval” of 54.8-312.9), mostly arising from
mild infection. By 12 months after initial infection, some 15.1% had not yet recovered. These data were
elucidated from ten cohorts running in ten nations.1409 Part of this data is derived from extrapolations
of data and meta-analyses, however, I don’t think that should give anyone cause for jubilation. In
part, their estimate is based on some 3.92 billion infections globally and of those, 3.4% developing
Long COVID. That is quite likely a very low estimate. This is based on their more general definition of
anyone experiencing symptoms from one of the three described clusters for more than 3 months after
initial infection.
Another small cohort prospectively followed 413 patients who had been hospitalized with
COVID. Some 30.3% had symptoms 6 months after, 18% with difficulty breathing and over 6% with
neurological disorders. At 12 months, the figure stood at 25.3%. Many of these patients had lung
damage, including major interstitial damage as assessed by CT scans.1410
Indeed, the hopeful news, if it bears out, from prospective data suggests that there is a lower
risk of Long COVID developing after omicron infection compared to delta. However, these data are
limited by selection bias (gender and socioeconomic bias) as well as the relatively short period of time
(up to 12 weeks post-infection) for omicron.1411 Two other major caveats should be considered: 1) SO
many more people get infected by omicron that the absolute numbers of those with Long COVID will
rise and 2) the study did not include the BA.5 waves which is (as I write) beginning to burgeon. These
subvariants are likely to be more virulent than the most recent wave of omicron subvariants.
There are some ways to distinguish Long COVID populations, such as distinguishing the
impact of being on a vent for weeks or months versus the impact of even a mild infection on lingering
symptoms. Anyone in intensive care sees long term potential disability, issues compounded by the
peculiarities of Long COVID. The debilitating features of the condition can be as severe even among
those who have had an asymptomatic to mild initial infection. Others propose a Core Outcome Set to
establish clearer definitions.1412 Meanwhile, there is a plan by the White House to study Long COVID
for a 40,000 person longitudinal observational study as part of the $1.15 billion NIH Researching
COVID to Enhance Recovery (RECOVER) plan.1413 This plan however is moving with glacial slowness,
with lots of gaps, overlaps and heightened expectations that will likely be disappointed.1414
But for many, surviving a bout of infection of any severity may well not be the end of the
ordeal. SARS-CoV-2 is a nasty virus that, even in those with initially mild or no symptoms, may
provide months and months, possibly years, of suffering for many people. And the effort to even
recognize this among physicians was largely brought about by people actually suffering the condition,
raising hell to draw attention to the seriousness of the situation.1415 A UK survey, which always risks
selection bias, included 2550 patients, 83% of whom were women. The most frequently reported
symptoms, lasting out to 7 months, were exhaustion, chest pressure/tightness, shortness of breath
and headache. With time, cognitive dysfunction and palpitations worsened. They describe ongoing
symptoms broadly clustered in two groups; a majority cluster (n = 2243, 88.8%) exhibiting mainly
cardiopulmonary, cognitive symptoms and exhaustion, and a minority cluster (n = 283, 11.2%)
exhibiting more multisystem symptoms.1416
The symptoms include fatigue, loss of taste and smell, brain fog (loss of memory, difficulty with
words), headache and other pain, tremors and gait problems, trouble breathing, migraine and other
symptoms. A review of 81 studies showed that some 31% of individuals suffer fatigue more than 12weeks following diagnosis and 22% suffer cognitive impairment.1417
Indeed, influenza can more rarely cause long-term clinical damage to lungs that impairs
function (e.g., forced expiratory volume declines) as well as reducing quality of life with postexertional malaise (intensely debilitating fatigue after exercise or exertion). Among most, the
condition subsides after about 6 months and such cases usually arise after flu infection results in
acute respiratory distress syndrome (ARDS). Of note, there was awareness arising from H1N1 that
ARDS development could result in need for ventilation, use of ECMO machines and was improved
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with proning, although the risk of dying was high. Patients were also treated with pulmonary
rehabilitation, simplified strength training and breathing exercise, resulting in significant clinical
improvement at 3 months that further improved by the 6-month point.1418 The situation with SARSCoV-2 is far worse insofar as it results in far more people with longer term sequelae, even in the case
of initially mild disease and many suffer post-exertional malaise. The fact that such awareness existed
about managing severe patients and failed to be applied in SARS-CoV-2 is a devastating indictment.
A study of those hospitalized found only a minority felt fully recovered after 12 months.
Inflammatory mediators were elevated and many suffered mental health and cognitive impairments.
In that study of some 2,320 patients, there was a range of severities, however, only minimal or no
improvements a year after discharge. Women and obese individuals were somewhat more likely to
report such outcomes.1419

Figure 13 - Long COVID symptoms/systems1420

One UK group followed 1811 COVID patients, analyzing health behaviors the month before
infection to see if there were correlations with development of Long COVID. They looked at alcohol
and tobacco intake, sleep quality, fresh air and exercise activities. Those who had poor quality sleep or
average quality had a higher risk as did those who smoked. Getting enough fresh air and exercise the
month prior helped reduce the risk of symptoms, although they focused primarily on difficulty with
mobility, cognition and self-care.1421 While these are modifiable behaviors, for those living with kids,
crowded conditions, poverty face greater challenges in such lifestyle shifts. Sleep trouble seemed to be
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the strongest indicator—and my guess is relying on sleeping agents will not help (e.g., Ambien).
Assuring access to health care, parental care and other means to alleviate poverty and overcrowding
should be the take-home: there is a public duty to enable and sustain the changes to healthier living.
Others have found similar results among those over 65, with nearly one-third of a cohort of
87,337 people seeing symptoms out to around 120 days. This was 11% higher rate overall for
complications than the comparator cohorts (given one expects more issues when one is older). There
was some similarity to other lower-respiratory infections in terms of the kinds of chronic symptoms,
however, there was a higher risk of respiratory failure, post-viral fatigue and dementia among the
COVID survivors.1422 I have to say, I am a bit perplexed by the comparison group of those with lower
respiratory disease as it includes a hodgepodge of conditions from influenza to COPD.
In addition, the risk of developing conditions like type II diabetes increases with Long COVID.
A review of some 181,280 records of COVID patients from the Veterans Administration between
March 1, 2020 and September 30, 2021 revealed a significant increase in new diabetes diagnoses
along with use of medications to treat it. They contrasted these rates among groups of over 4 million
contemporary and historical controls.1423 (It doesn’t help when one study found that, at least in the
early days, when drugs were available to treat the infection, vets, especially black and Latino vets,
were less likely to be prescribed or access the meds, even when they had risk factors.1424)
Such long-term outcomes are seen in other viral infections and there is a striking similarity
with the constellation of symptoms seen with myalgic encephalomyelitis, a/k/a, chronic fatigue
syndrome (ME/CFS). Reactivation of Epstein-Barr virus (EBV), a member of the herpes family of
viruses, is a proximate cause of many conditions, including multiple sclerosis.1425,1426 Others note
associations between cholera and cystic fibrosis, the disease exacerbating an underlying genetic
condition that predisposes individuals to CF. Cholera causes gut damage and diarrhea that interferes
with proteins associated with CF.1427 Individuals with sickle cell disease are at increased risk of
diseases like malaria. While those with a heterozygous presentation of the sickle cell gene are
protected against malaria-related mortality, those presenting with a homozygous phenotype are at
increased risk, possibly due to the inability of macrophages to clear the infection.1428
A randomly selected group of 185 patients identified 30% with Long COVID (n=56). A further
evaluation of 30 of these individuals found evidence for EBV reactivation in two-thirds (20/30), based
on titers of EBV early antigen-diffuse (EA-D) IgG or EBV viral capsid antigen (VCA) IgM. The most
commonly reported symptoms included fatigue, insomnia, headaches, myalgia and confusion. Seven
reported persistent tinnitus or hearing loss. Others also had skin rashes and “COVID toes.”1429 Others
have shown significant numbers of Long COVID patients reporting dizziness, vertigo and tinnitus as
long term issues associated with neuro-Long COVID, many describing the symptoms as severe.1430
More critically, the underlying issues that result in PASC are more individual. Efforts are
underway to establish markers that may indicate heightened risk of longer-term sequelae. One group
analyzed 111 patients, 56 of whom had ongoing neurological symptoms, ranging from increased
depression, anxiety, sleep disturbance, fatigue and pain. They observed patterns of immune response
that characterized the patients. Specifically, they noted a greater increase in immune responses,
antibody and cell-mediated, against a wider range of antigens, such as the nucleocapsid, along with
reduced expression of effector molecules on memory T cells. In addition, CD8+ effector cells
expressed more IL-6 in the presence of spike antigens. They note that mRNA vaccines don’t induce
durable T-cell responses, so newer versions could benefit previously unexposed and convalescent
patients.1431
We return to a notion of a physician actually assessing each patient’s condition, markers of
inflammation and coagulation, for example, and applying an appropriate range of interventions to
help them recover. This is in contravention to a market model of dishing out medicine where an outof-range marker means drug A or B. Physicians will actually have to (be permitted) to examine
patients thoroughly and consider the comprehensive picture and apply comprehensive management
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strategies. One of these is to use patient-reported outcome measures to assess both the types of
symptoms experienced, their severity and their impact on daily life function. Such exist for other
diseases but have not yet been tailored to address Long COVID.1432
Long COVID may develop among vaccinated individuals who suffer a breakthrough infection.
Marginally hopeful news from the UK suggests that out to 67 days after a second dose, the risk of
longer-term symptoms declines compared to the unvaccinated. However, the reduction was relatively
modest, around 10-12% and the sample size not large enough to assure causality. Additionally, the
study ran from Feb-Sept, 2021, before the more infectious omicron era settled in.975 Others saw
somewhat more hopeful reductions in the risk of Long COVID after at least 3 doses of vaccine as well
as with the early omicron subvariant waves.1433 However, this was a relatively small study and
causation could not be established. A more recent study suggested a reduction in risk of only about
15%.
Those who had severe disease may have organ damage or other sequelae from being on a
ventilator for days or weeks suffer fairly well characterized problems that require long-term
rehabilitation. Challenges for long-term recovery include flaccid muscles, ongoing lung and heart
damage and fatigue that require long-term rehabilitation and physical therapy. The group of those
with persistent symptoms of long COVID who had no or mild symptoms are a different kettle of fish—
yet there may be some important overlaps in the pathogenesis of each condition. Indeed, the chronic
conditions caused by infection for many probably underlie the myriad challenges of long-term vent
use. And again: the more we elucidate pathogenic mechanisms, the more potential for therapeutic
interventions. There are many potential interventions that should be explored to enhance recovery.
The more perplexing and as yet not fully elucidated pathogenesis is the ongoing symptoms
suffered by those who had “mild” or even asymptomatic disease. Increasing numbers of those who
have suffered even mild disease are experiencing Long COVID. A study among German patients found
60 patients (60% of those evaluated) had ongoing myocardial inflammation while fully 78 had other
cardiac involvement, independent of any pre-existing conditions and whether hospitalized or
recovering at home.1434 Long-COVID studies in the US and UK show as many as 30% of those who
survive the initial bout may be hospitalized months later, some subsequently dying. Others show
significant risk for it developing among children, the data for which is likely an underestimate.1435
A retrospective cohort of 81 million patients, among COVID survivors, 37% had ongoing
symptoms 3-6 months after diagnosis, with abnormal breathing, fatigue/malaise, chest/throat pain,
headache, abdominal symptoms, myalgia, cognitive symptoms and anxiety/depression all featured.
The data have limitations. They don’t include those who had COVID (but were undiagnosed), it’s
retrospective, others may not have sought care for ongoing symptoms, nor do we have information yet
on persistence beyond 6 months from this study.1436
In addition, there are other less common sequelae that may arise. Some research shows an
increased risk of osteonecrosis, although this appears to be more related to prolonged or high dose
corticosteroid use.1437 Others show a reactivation of the herpes virus (HHV-8) that causes the skin
lesions of Kaposi’s sarcoma, possibly caused by the use of remdesivir.95 Others have found evidence of
hearing loss.1438
There is still a lack of clarity on why some people suffer long COVID and others do not. Those
with co-morbidities such as obesity, insulin resistance and a higher body mass index were at greater
risk for metabolic-associated fatty liver disease. Among a cohort of 235 COVID patients, over half had
this condition that was a part of their Long COVID syndrome.1439
Others have seen similar effects among adolescents, with 30% still have 3 or more physical and
mental health symptoms at 3 months, compared to those who tested negative.1440 As many as 1 in 7
children may have prolonged symptoms 15 weeks after infection.1441 In addition, long term cognitive
defects have been observed among those who had both been hospitalized and others with mild disease
that were not there prior to infection.1442
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For many, these symptoms subside after three months. As noted, long term issues are seen in
other infectious diseases. However, lacking a good case-definition impedes not only investigation of
therapeutics but can directly affect people’s access to care or, for example, unemployment, if they are
unable to work. Worse, the suffering is often dismissed or ridiculed, creating a great deal of stigma.
Indeed, ignoring these sequelae may be at patients’ peril. One prospective and longitudinal
study of heart function among 534 patients (mostly who were not hospitalized) over the course of a
year found a range of heart problems among 20% of a cohort that persisted six months after infection.
And still, half of these individuals had sustained cardiac trouble 12 months out. While myocarditis
was the most common diagnosis, reduced left- or right-ventricular ejection fraction was also
observed. And where there were abnormalities of the heart, there was a greater likelihood of multiorgan involvement.1443
Some populations appear to be at greater risk of Long COVID. While older people are in
general more vulnerable to suffer severe disease, in general, males are more likely to have severe
disease or die than women. With Long COVID syndrome, however, it appears women are more likely
to experience the longer-term clinical symptoms. Such gender differences may point to involvement
with the endocrine system, which, if such is determined to be the case, may lead to potential
treatments. However, it may be that the slightly higher propensity for certain auto-immune
conditions that affect women may be involved. Early data on children suggested fewer cases (data
through November, 2021) of Long COVID but worryingly, even then, there was a signal that
myocarditis was the most commonly diagnosed form.1444
The NIH has a program to study “long COVID,” no doubt focusing exclusively on drugs.1445 As
noted above, the program is already glacially slow and poorly run.1414

Multiple Pathways
As analysis proceeds, clusters of people with Long COVID are being identified. As with any
condition, there are varying degrees of intensity, with many being severely impacted. The underlying
causes fall into a few categories that may be different between these clusters, but that remains
unclear. These causes fall into ongoing viral replication or presence, aberrant and inflammatory
immune responses perpetuating circulatory disease and the immune system turning on itself with
autoimmune responses. It remains unclear if Long COVID arises from inflammatory responses and
immune dysregulation by the initial infection (and/or) if there is virus sequestered in tissues, like the
gut, lymph system or nervous system. There is evidence that at least some proportion of Long COVID
patients have autoimmune disease1360 (see Adaptive Immune Responses: Humoral Immunity, above).
There is evidence, preliminary, for the presence of seeding and/or persistence of SARS-CoV-2
virus in various organs and tissues. In addition, reactivation to underlying infections like Epstein-Barr
virus (EBV, a herpesvirus that causes “mono”), autoimmune responses and chronic inflammation
each may play a role. The etiology and pathogenesis of Long COVID probably depends on a range of
factors that individually will determine clinical outcomes. A propensity for diabetes, for example, may
increase the risk of that developing. However, clearly many are suffering the condition who prior to
COVID-19 had been otherwise healthy. A vital role for disruptions in the microbiome from oral to anal
(different ecologies in different sites) may also play a key role.1446 Would improving diet with more
prebiotic fiber and fermented foods, along with supplementation provide a therapeutic strategy?
Indeed, a specific examination of did find immunological deterioration lasting 8 months (or
more) among those with Long COVID compared to age- and gender-matched individuals who had
recovered with no further sequelae. The fundamental differences included highly activated innate
immune cells, a reduction in naïve T AND B cells with elevated expression of IFN-β and IFN-λ. They
honed in on inflammatory mediators and observed that a combination of IFN-β, IFN-γ, PTX3, IFNλ2/3 and IL-6 was around 80% accurate in predicting Long COVID. This puts the onus of Long
COVID on prolonged inflammation but the drivers that cause this to occur in some people and not
others have yet to be fully elucidated.1447
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Others have observed elevations of non-classical monocytes that express CD16 and low levels
of CD14 in patients with Long COVID compared to those with severe disease, with high levels out to
15 months post-infection. These monocytes are further characterized by expression of CXC3R1 and
their involvement in Fc-mediated phagocytosis. Classical monocytes are usually short-lived or mature
into intermediate monocytes. In pathological conditions, they may get stuck. The cells could be
susceptible to infection through “consuming” infected cells (phagocytosing them) or ingestion of
opsonized viral particles (viral bits buttered with antibodies). Upon examination of B, T and monocyte
cells for the presence of SARS-CoV-2 transcripts, they found some evidence of presence of spike (S1)
antigens, but no full-length transcripts, just fragmented bits and pieces of sequences. This, the
researchers suggested, may imply a role of these atypical monocytes in sustaining prolonged and
ongoing inflammation among those with Long COVID. Interestingly, the non-classical monocyte is
thought to be anti-inflammatory, however, under circumstances, they can acquire a pro-inflammatory
phenotype, expressing IL-1α, TNF-α and IL-8.1448 These data argue against, if not conclusively, a role
for ongoing viral replication, but rather damage arising from distorted and inflammatory immune
responses.
A comparison between individuals with Long COVID (n=117) and uninfected (n=144) found
evidence for an acceleration of aging of nearly 11 years. Concomitant with this dismal finding was
significantly shortened telomere length and reduction in ACE2 expression.1449 Another study
compared those with HIV against those without, examining immune responses. They found those
with HIV who developed Long COVID had higher levels of exhausted CD4+ cells (expressing PD1)
and lower levels of SARS-CoV-2-specific CD8 cells. In addition, higher levels of IL6, TNF and IP-10
were associated with increased risk of developing PASC. Those with HIV had an overall higher risk of
developing the condition; however, the study had 39 HIV+ and 43 HIV-negative participants.1450
One suggested hypothesis invokes the Warburg effect, a mechanism used by cancer cells to
obtain energy and enable cell growth, also known as aerobic glycoylysis. This idea postulates a twophase infection, with the acute disease followed by the chronic long tail (and they cite yellow fever; I’d
add Hepatitis C or HIV). These create “tenacious immune-metabolic changes that impact the
inflammatory status.”
One feature of this is hyperlactatemia and acidosis, differentiated from septic shock
hyperlactatemia. It features increased LDH, lactate, uremia and acidosis that signal a shift to aerobic
glycolysis at the expense of oxidative phosphorylation (OXPHOS). This sets the stage, according to the
hypothesis that intricately follows pathways of ACE2 utilization, degradation and downstream effects
on tissues and organ function, for the potential development of Long COVID. While the pathogenesis
mechanisms are artfully laid out in the paper, disappointingly, there were no reviews of patients or
papers indicating the degree to which elevated LDH, acidosis or other markers are observed, however,
it is not unreasonable to assess these markers and perhaps validate or reject the author’s hypotheses.
This is important as there are therapeutic implications (e.g., melatonin? 5-HT?) if this turns out to be
an accurate model (for at least some subset of Long COVID patients if not all). Indeed, this is a
fascinating paper, worth more scrutiny than I give it here.1451 See the entry on oxaloacetate above;
while an industry study, authors speculate that the intervention might help offset this shift to a
Warburg state, as well as improving NAD+/NADH ratio, reducing oxidative stress, especially
neurological reactive oxygen species as well as improving mitochondrial function.231
Others have found a similar stressing of the antioxidant defenses and increased oxidative stress
among 120 Long COVID cases compared to 36 controls based on markers such as peak body
temperature during acute infection, SpO2, CRP, malondialdehyde, protein carbonyls,
myeloperoxidase, nitric oxide, zinc and glutathione peroxidase (GPx) levels. Here they found 60% of
patients with Long COVID suffered from distorted oxidative stress responses, especially with respect
to lowered zinc and GPx levels. This was particularly seen among those with neuroimmune and
mental symptoms (e.g., anxiety, depression, and somatic symptoms related thereto). An increase
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noted of nitric oxide underscores there is also nitrosative stress as well as oxidative stress as well as
IgM directed toward nitroso neoepitope adducts.1452 This makes me think of using a combination of
NAC (to restore glutathione and help lower ox stress), vitamin C, arginine, zinc and quercetin?
An analysis of a cohort of 63 people with Long COVID found evidence of spike and other viral
antigens circulating in the blood plasma of 65% of patients, suggesting that at least for some, there is
persistent viral reservoirs. This was done over multiple timepoints over 12 months. One unresolved
question is, while there was observable spike protein, there was not an equivalent presence of
nucleocapsid protein. Is it more readily hydrolyzed or cleared by antibodies than spike? To be
determined.1453 While the study is small, it does suggest many may have persistent virus, however, a
significant minority did not have such circulating antigen. Is this due to other factors inducing Long
COVID in some people? Or that some have reservoirs that sequester spike proteins from the plasma?
Long COVID or “PASC” clearly exists and is causing millions serious trouble over the coming
weeks and years, including an inability to work and developmental delays in kids. One group reviewed
some 57 studies comprising around 250,000 survivors with persistent symptoms. These clustered
most strongly around neurological, pulmonary and mental health disorders lasting more than 6
months after infection. Interestingly, in this review, the mean age was 54.4, more were male (56%)
and 79% of those described in the various studies had been hospitalized.1049
This, of course, leaves many questions about those who have ongoing symptoms but were not
hospitalized—as well, the authors make a clear point of saying, the incredible challenges that those
living in low- and middle-income nations will face. Work forces are being hard hit by many with long
COVID. And the impact of infection has been known for quite some time to hit nearly every organ and
system, arising from multiple etiologies.1454 These sequelae persist and are seen in terms of damage to
the kidneys and cardiovascular system, resulting in increased risk of death and disability among those
who had been hospitalized for COVID, along with lung involvement, hemostatic pathway activation
(impairing, slowing or stopping blood flow) and impairments in psychological function.1455
Indeed, one of the hallmarks of aging, chronic disease and a host of human maladies centers
around dysfunction in our energy organelles, the mitochondria. Some of those most vulnerable,
elderly, obese, those with hypertension or diabetes, often suffer from baseline mitochondrial
dysfunction. Such dysfunction occurs in the context of inflammation that may be proximal to the
coagulation problems and organ damage leading to high risk of death seen in SARS-CoV-2 infection.
One review comparing a group of 10 infected and 10 uninfected individuals, the former mostly having
had mild disease, showed even in this population an increase in a number of proteins. The body is
trying to begin the process of repairing the ongoing damage of the infection. Some of the proteins
observed to be elevated compared to the negative controls are associated with mitochondrial function
(e.g., peroxiredoxin 3 (PRDX3) and carbamoyl phosphate synthase (CPS1)) and cystatin C, a marker
used for assessing disease prognosis in cancer. It is usually balanced by elevated IL10, observed in
such patients but not seeing the resolution. Another, granulin, is associated with neurodegenerative
diseases when elevated but also acts as a pro-inflammatory agent in adipocytes in diabetes yet as an
anti-inflammatory marker in vascular endothelium against inflammatory reactions.1456 Again, my
belief is that combinations of agents may address these underlying issues by giving the body the tools
it needs to achieve a healthier homeostasis that may resolve Long COVID symptoms. Clinical trials
could give us the needed data.
A study of men and women with long COVID symptoms was undertaken and compared to
healthy controls, analyzing the mitochondrial membrane potential (referred to as ΔΨm). This marker
reflects the capacity of mitochondria to produce enough energy in the cell in the form of ATP and
signifies the overall health of the mitochondria. There was significant deterioration in mitochondrial
membrane integrity among infected individuals that persisted, particular so among women, over 40day and 335-day periods in contrast to healthy controls. They note that this correlates with observed
hyperferritinemia, increased iron which generates increased amounts of reactive oxygen species.1457
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Others have found increased ferritin in COVID-19 patients compared to uninfected controls, that
being associated with increased markers of inflammation such as C-reactive protein and lactate
dehydrogenase.1458 Some agents, like alpha lipoic acid, carnitine and coenzyme Q10 have all been
investigated to help correct mitochondrial dysfunction.1459,1460 These agents are discussed separately
in a more in-depth document available at www.fiar.us.
Interestingly, more support for agents like NAC, CoQ10 or alpha lipoic acid come from
understanding the role of a small molecule, elastin, in SARS-CoV-2 pathogenesis. This molecule is
associated with increased cell death known as ferroptosis. It does this by inhibiting the transport of
the amino acid, cystine, into cells, which is the rate-limiting step in the production of the intracellular
antioxidant, glutathione. This also occurs with iron overload in the cells as well as increased amounts
of peroxides associated with polyunsaturated fatty acids (PUFAs) when they are oxidized. This
damages organs like the liver, heart and kidneys as well as neurological damage. They describe the
role of several interventions to thwart this iron sequestration and damage, including through the use
of selenium (for selenocysteine synthesis), perhaps by using Ebselen as well as the vital role of Naceytlcysteine (NAC) to restore glutathione synthesis and in turn help reduce inflammatory cytokines
like IL-6. In addition, compounds that limit fatty acid oxidation such as ACSL4 inhibitors such as
peroxisome proliferator-activated receptor (PPARγ) agonists like thiazolidinediones, as well as
compounds like ferrostatin-1 and liproxstatin-1 as potent inhibitors of ferroptosis. Iron chelators,
such as deferoxamine, deferasirox, deferiprone, baicalein (plant-derived antioxidant) and 2,2’bipyridine, might also be considered.1461
Others take the view that much of Long COVID is related to the vascular inflammation and
coagulation of the blood. Researchers in South Africa, the UK and Denmark collaborated on a study
underscoring risks for Long COVID were higher among women and those with co-morbidities
including dyslipidemia, cardiovascular disease and type 2 diabetes. To the 845 South Africans with
PASC, they applied a scoring system for the presence fibrin amyloid microclots from blood samples
from a subset of 80 people. Clinical symptoms included brain fog, forgetfulness, persistent fatigue,
joint/muscle pain, heart rate dysfunction and others, with highest rates among those aged 40-60.
They found that, while platelets were not significantly activated in their cohort, there was an increased
presence of microclots among all of the 80 patients, as well as platelet pathologies. They recommend
such an assessment for each Long COVID patient, with particular care for those with bleeding
problems. One concern I have about the paper is the lack of clear data on the numbers and severity
among the 80 individuals tested.1462 Others found similarly an increase in microclots among those
with omicron infection, however to a somewhat lesser degree than with alpha, beta or delta. Again,
analysis was undertaken using thromboelastography (TEG) and fluorescence microscopy. They did
not assess platelet function and note that the differences say nothing about potential clinical sequelae
of their findings.1463 Is this what is causing children and young adults to drop dead? Would fibrin clot
busters like nattokinase or lumbrokinase help? Perhaps with arginine and liposomal vitamin C?1464
Among 24 Italian patients with Long COVID compared to 46 who had had acute infection and
46 controls, were assessed for markers of platelet activation. While various markers improved to a
more normal status by 6 months, including the microvascular profile, a 2.5-fold higher platelet Pselectin expression and increased platelet-leucocyte aggregations were observed. These may be a
marker to consider among potential Long COVID patients, particularly those suffering dyspnea.1465
This makes a good deal of sense insofar as many problems with organs, including stroke, heart
attack and organ damage, are attributable to microclots. If these can be addressed early in disease
through effective anticoagulant therapy, perhaps more new cases of long COVID may be averted. This
gives us little information on how to treat those currently living with the condition and data on
anticoagulant management is mixed and shows less efficacy for those with serious disease.1466 This
also begs the question of whether such therapy should be offered to those with mild or asymptomatic
infection. Are there other effective and safe therapies that might be offered?
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A more comprehensive assessment found multiple factors that could predispose individuals to
developing Long COVID. Among these were the presence of autoantibodies (AAB), reactivation of
latent viruses (notably herpesviruses like EBV), a negative correlation of AAB with antibodies against
the virus (i.e., low levels of antibodies to the virus but higher levels of AABs, not good for getting rid of
the damn thing!), and a unique expansion of cytotoxic T cells in those with persistent gastrointestinal
sequelae. These later were CD8+ cells that were either SARS-CoV-2 or cytomegalovirus (CMV)
specific. At the time of diagnosis of COVID-19, having type 2 diabetes, SARS RNA in the blood, EBV
viremia and specific autoantibodies were higher risk. The longitudinal multi-omics study included
209 patients vs. 409 uninfected controls. Autoantibodies appeared to focus on interferon pathways
and were positively associated with inflammatory markers such as IFN-γ, IL6 and CRP. The major
limitation of this study is that this represented only 2-3 months post-COVID diagnosis.1467
Among the many potential contributors to Long COVID are reactivation of latent infections
(notably herpesviruses), autoimmune responses, sequestered SARS-CoV-2, organ damage, host-viral
interactions that disturb the microbiome (notably but not exclusively in the gut) and neurological
damage (notably, but not exclusively, in the nasal passages that result in some individuals having
long-term loss of smell and taste). One evaluation of two patients with long COVID found evidence of
persistent viral signatures in the appendix as well as in breast tissue, revealing the presence of
negative-sense RNA and implying the presence of replicating virus a year after infection.1468
Others similarly have found among 30 of 86 Long COVID sufferers increased evidence of
neurotoxicity correlating with increases in IL-1β, IL-18, caspase-1, CRP, myeloperoxidase, advanced
oxidation protein products which was predictive of symptoms 3-4 months later. These are signs of
both neuro-immune and neuro-oxidative mechanisms impacting cognitive function.1469
Aside from fatigue, “brain fog,” headaches, memory issues, shortness of breath, speech
problems, tachycardia and other symptoms, many suffer from post-exertional malaise.1470,1471 This is
seen often in ME/CFS, where a minimal amount of exertion results in debilitating fatigue.1472 Others
have noted that this is associated with a dramatic increase in activation of the anterior default
network node.1473
Worse, we may see a lot more people with serious or fatal cardiac complications long after their
bout with COVID that will adversely affect all-cause mortality.1264 In addition, a systematic review and
meta-analysis of studies found a highly alarming rate of cognitive decline, some of which may or may
not be attributable to vaccine side effects (the authors noting the number of VAERS reports but also
the potential of vaccination to mitigate some Long COVID sequelae; we just don’t have those studies
yet). Their results in different domains often “crossed zero” however there were significant signs of
impairment of processing speed and verbal memory. Overall, they found a deficit of -0.41 (95% CI,
-0.55, -0.27) in standardized mean differences. They discussed a number of rehabilitation
strategies.1474
Immunologically speaking, there are some characteristics of Long COVID patients that are
beginning to be elucidated and should give pause to horrific public policy that lets it rip through
populations. One study showed persistence of disordered immune responses, with higher activated
innate immune responses (possibly protective?), a lack of naïve B and T cells and elevated expression
of different interferon molecules, notably inflammatory mediators IFN-β, PTX3, IFN-γ, IFN-λ2/3 and
IL-6.1475
The muscles that support the lungs may also deteriorate with Long COVID as was observed in a
cohort of 67 patients, 55% of whom had been hospitalized and nearly all of whom suffered fatigue and
post-exertional dyspnea. They found that inspiratory muscle strength declined significantly, though
the outcomes were worse among the older population who had been hospitalized (37) vs the 30 who
had not. Women were more severely affected. They also observed increased neuroventilatory activity,
indicating disrupted signaling of the nerves innervating the muscles supporting the lung.1476 (Is this a
piece of post-exertional malaise?)
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Others have looked at the problem of amyloid microclots. Given the damage described in the
lungs that arise from the inflammation (and the paucity of platelets for many), to see these
contributors to ongoing disease being better characterized is encouraging. What happens is that
fibrinogen molecules (a protein involved in clotting) are converted to fibrin which aggregates into
twisted globules that form the microclots. These are sometimes associated with amyloid and known as
fibrinaloids which are somewhat larger than amyloid fibers described in other diseases.
These microclots are readily identifiable by using thioflavin T, a stain that is applied to plateletpoor plasma and examined with a fluorescence microscope, the clots ranging in size from 1 to 200
µm. Unfortunately, these clots are tough to break up and as they accumulate may cause a lot of tissue
damage via their pro-inflammatory activity, aggregate with other proteins and compounds, as well as
inducing or exacerbating autoimmune responses. The clots then gum up blood flow, reducing
oxygenation of tissues which in turn can damage a host of organs like the kidneys as well as produce
clinical symptoms like POTS (fainting upon standing, elevated heart rate; discussed below). These
clots are observed in other diseases, including Alzheimer’s, Parkinson’s, type 2 diabetes and
rheumatoid arthritis. They are a primary constituent of the ground glass opacities seen in lung scans.
Much of the clotting forms fibrinaloids, however this does not appear to be the case with omicron.
While there is not the same increase in fibrinaloids, there is a massively higher level of d-dimer in
patient blood. This is particularly noted with the omicron variant but the clots are not so much in the
fibrinaloid form. While this may suggest fewer people with omicron infection will develop Long
COVID, it’s still too early to say.
Some research does point directly at the spike of the virus as contributing to the pathology. In
vitro analysis revealed that adding spike to platelet-poor plasma resulted in structural changes to
fibrinogen, complement 3 and prothrombin. They speculate that the spike protein itself contributes to
the hypercoagulation observed and impairment of fibrinolysis, as well as to the formation of the large
microclots observed.1477 Given the potential contributions of other viral proteins, however, it would be
premature to place all the blame on the spike alone.
Unfortunately, many of the treatment options proposed in the first paper, including aspirin,
DOACs, clopidogrel alone or, as they prefer, in combination, have failed to show clinical benefit.1478
Note too that the main author has a fiscal interest in the fluorescence method used to diagnose the
microclots. The second paper attributing a direct viral cause may suggest antiviral therapy for those
with ongoing symptoms.
Indeed, one case report of a woman with PASC after 7 months found resolution of symptoms
after a 5-day course of nirmatrelvir/ritonavir. This was a breakthrough infection that resulted in a
range of symptoms that mostly resolved after a couple of days. However, she then suffered ongoing
severe fatigue, cognitive difficulties, post-exertional malaise, insomnia, tachycardia, chest pressure
and body aches for five months, with interventions tried not helping. She then had another possible
exposure with new symptoms onset and was treated with the antivirals, resulting not only in
resolution of the new symptoms but the old PASC constellation as well.1479 While a case report only it
certainly lends credence to studies of antiviral therapy for treating Long COVID.
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Figure 14 - Clotting cascade, describing excision of 2 fibrinopeptides from fibrinogen, producing fibrin; fibrinolysis results in
increased production of d-dimer, commonly found to be elevated in patients with COVID-19 and Long COVID.1478

Others found similar issues, identifying four risk factors for development of PASC. These
included reactivation with Epstein-Barr virus (EBV), type-2 diabetes, the presence of SAR-CoV-2 in
the blood and specific autoantibodies. The study was based on clinical complaints of patients and a
deep-dive into “multi-omic” assessment. The autoantibodies included nuclear antibodies associated
with lupus as well as antibodies against IFN-α2. Different presenting conditions correlated with
different outcomes. For example, individuals with more antibodies against the SARS-CoV-2
nucleocapsid had more neurological issues. The IFN autoantibodies were associated with more
respiratory issues. Some individuals may have had such anti-nuclear antibodies prior to infection,
which led them down the merry path to Long COVID. This activity enhances increased inflammatory
cytokine production and tissue damage.1480
Another angle of research in neurological sequelae examine the kyneurinine pathway. They
measured metabolites at various timepoints out to 12 months and found a significant association with
quinolinic acid, 3-hydroxyanthanilic acid and kyneurenine and cognitive decline.1481
Among 44 individuals autopsied, regardless of whether they had had asymptomatic, mild or
severe COVID, the virus was found in multiple tissues and organs throughout the body, not just the
lungs. Persistent RNA was seen in a number of organs, including the brain for up to 230 days post
disease onset, underscoring the capacity for SARS-CoV-2 to cause systemic infection that can persist
for months.1482
POTS
One not uncommon feature is Postural Orthostatic Tachycardia Syndrome (POTS). Orthostatic
is the fancy way of saying standing up. POTS is characterized by a rapid increase in heart rate upon
standing, resulting in faintness, heart palpitations, blurred vision, dizziness or lightheadedness,
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among other symptoms. POTS may arise after a pregnancy, major surgery, trauma, or a viral illness
and may increase right before a menstrual period.1483 An analysis of genetic expression in a cohort of
130 age- and sex-matched case-controls, average age around 30, identified some 30 different genes
that suggested characteristic differences in the expression of plasma proteins of those with POTS and
those without. These genes were reflective of activity around thrombogenicity, platelet activation,
inflammation, cardiac contractility and hypertrophy. Proteins like beta-2-microglobulin were
increased (as seen in HIV infection) while others were significantly reduced at the threshold of
expression they used. Their findings suggest the disorder is characterized as autoimmune,
hyperinflammatory and hyperadrenergic.1484
A case report of a 25-year-old woman developing POTS some 3 weeks after a mild COVID-19
infection underscored the dramatic increase in heart rate from 80 bpm to 110 bpm, without
hypotension (though it can go much higher). They used 2.5 mg of bisoprolol orally helped to reduce
heart rate and relieve symptoms.1485 Another case report of a patient with POTS underscored its
association with autonomic neuropathy as a pertinent cause.1486 There are other forms that the
orthostatic hypotension might take that don’t necessarily involve increased heart rate but may be
related to nerve damage.
A case series of five young patients who presented with POTS after mild COVID-19 provide a
potential mechanism when skin samples were biopsied. They found the presence of a pathological
form of alpha-synuclein that is associated with a range of neurological diseases including Parkinson’s,
Lewy body dementia, multiple system atrophy and pure autonomic failure. The findings are
preliminary but may suggest a potential marker, however, there was an interesting mix of symptoms
and other inflammatory markers, with differing patterns of expression of IL6, TNF, CRP, etc.1487 Early
days but results that probably should be followed up in larger studies.
A review noted the uncertainty around the numbers of people with POTS or associated
symptoms, with 9-61% within 6-8 months of acute infection. Somewhere between 2-14% have been
reportedly diagnosed with POTS, including an increase in heart rate of ≥30 beats/min within 10
minutes of standing up and without significant hypotension. Co-morbidities that are commonly seen
with POTS include symptoms of dysautonomia (fatigue, malaise, headaches, dizziness), along with
mast cell activation, sensory neuropathy and autoimmune disorders like Sjögren’s syndrome,
Hashimoto’s thyroiditis, rheumatoid arthritis and celiac disease. Given that the majority of COVID
POTS cases appear to be increased heart rate on standing, one approach suggested was using
ivabradine or beta-blockers for the increased heart rate along with compression stockings, increased
salt and fluid intake and that such treatment should be multidisciplinary while ongoing research helps
to elucidate the complex pathogenesis of the condition. For those who can tolerate it, grade exercise
rehabilitation and physiotherapy could be a part of a comprehensive approach.1488 Anecdotally, I’ve
been hearing that some have seen benefit from ivabradine and midodrine but not bisoprolol. Do note
that use of the ivabradine with Paxlovid is contraindicated.
However, it should be clear that, depending on the diagnostician, there are other potential
diagnoses and there are limitations on therapeutics currently available. One small study published in
2021 of 20 people (70% women) noted that 15 had POTS while 3 had neurocardiogenic syncope and 2
had orthostatic hypotension. At 6-8 months, 17 had residual autonomic symptoms and 12 (60%) were
unable to return to work.1489
I note that POTS has been observed in adolescents suffering from B12 deficiency1490 while
others have seen low levels of ferritin and vitamin D in adolescents with POTS;1491 might be worth
investigating here too. One poster presentation underscored that women with POTS had low serum
ferritin levels that were more strongly associated with headaches, peripheral neuropathy, anxiety,
concentration difficulty and gastrointestinal distress.1492 Here, the malabsorption issues associated
with damaged guts may be a part of the problem, although as discussed above, this may be due to iron
sequestration into cells resulting in ferroptosis. Probiotics may be indicated.
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One effort examined the production of functional antibodies that target (positively or in an
agnostic way or antagonistic way), G-couple protein receptors. These autoantibodies were seen in
people with cardiac or neurological long COVID signs and symptoms and suggest at the least a
potential for autoimmune phenomena as contributing to symptoms. In particular, they found the
antibodies targeted the β2-adrenoceptor (β2-fAAB), the α1-adrenoceptor (α1-fAAB), the angiotensin
II AT1-receptor (AT1-fAAB), and the nociceptin—like opioid receptor (NOC-fAAB). The negative
chronotropic GPCR-fAABs identified targeted the muscarinic M2-receptor (M2-fAAB), the MASreceptor (MAS-fAAB), and the ETA-receptor (ETA-fAAB).1493
Indeed, the involvement of the renin-angiotensin system in the pathogenesis of SARS-CoV-2
disease must not be ignored, given that the ACE-2 receptor is the “angiotensin-converting enzyme-2”
and is the main attachment site for SARS-CoV2. This system of converting these enzymes may follow
one of two pathways: (1) the proinflammatory ACE/Ang II/AT1R axis and (2) the anti-inflammatory
ACE2/Ang-(1-7)/AT2R axis (which is anti-inflammatory, anti-apoptosis, anti-fibrosis, anti-oxidant
and induces vasodilation). The ACE2 receptor is designed to maintain the system in homeostasis. This
disruption, especially elevation of AngII, may be key in the downstream clinical consequences that
include vasoconstriction, heart, liver, lung, gut and kidney disease, diabetes, neurological and other
symptoms.1420 As the authors of the paper note: The symptoms of long COVID, like acute COVID-19,
consist in the set of damage to various organs and systems such as the respiratory, cardiovascular,
neurological, endocrine, urinary, and immune systems. Fatigue, dyspnea, cardiac abnormalities,
cognitive and attention impairments, sleep disturbances, post-traumatic stress disorder, muscle
pain, concentration problems, and headache were all reported as symptoms of long COVID.

Management Strategies
Sadly, aside from too often being stigmatized by physicians, there is not a lot in the little black
bag of western medicine that helps a lot. There is some evidence for improvement among those
receiving a vaccine and potentially receiving antiviral therapy. I believe this is an opportunity for a
range of anti-inflammatories in the “natural” category to mitigate and improve. If this was about
science and medicine and not private company profiteering, we’d have such studies.
Managing the condition remains haphazard and “western medicine” has few and paltry, if not
toxic and costly, options. However, there is growing evidence that vaccines against SARS-CoV-2 can
mitigate long COVID outcomes. A study in Israel, for example, among 951 individuals surveyed
between March and June, 2021 found some 67% had been vaccinated. Major symptoms reported were
fever, headache, muscle pain and weakness and those who had been vaccinated were less likely to
report all or any of them. However, there was little difference in reports of symptoms among partially
vaccinated versus those who were unvaccinated.1494
One possible helpful remedy? Water. A small study among people with neuropathic POTS
showed that 500 ml bolus of water actually helped to reduce associated brain fog. The proposed
mechanism was helping to offset excess norepinephrine secretion.1495 It is certainly an intervention
that is not just safe, but essential generally and may be worth a try for those with POTS and brain fog.
A study in Italy of 1390 infected individuals employed a survey and compared a group who
received a multivitamin (n=521) against a group who received 500 mg of liposomal vitamin C plus
1.66 grams bid of the amino acid (n=869), arginine over 30 days. These two individually and more so
together help, among other things, to improve endothelial cell function. The survey was conducted
among physicians who rate symptoms severity on a 3 point scale. Symptoms included asthenia,
dyspnea, chest tightness, dizziness, gastrointestinal disorders, headache, anosmia, concentration
difficulty and sleeplessness. In addition, the 10-point BORG scale was used to assess perceived
exertion. The combination of C+Arg had significantly improved scores compared to a multi alone and
favorable effects on all symptoms evaluated.1464
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Another approach considers the application of PD1 blockade drugs. In the study, Long COVID
patients were found to have elevated levels of IL-1β, IL-1RA, IL-8 along with increased numbers of
PD1+ and exhausted T cells. Looking at blood outside the body (not treating patients), they noted that
PD1 blocking antibodies could remedy these issues while sustaining the ability of T cells to neutralize
SARS-CoV-2.1496
And of course, this is where it both gets complicated while at the same time potentially offering
a number of therapeutic options to interrupt the progression of the disease. There are numerous such
interventions that may help prevent the need for intubation and help people in the hospital recover
more rapidly. However, greed and arrogance almost guarantee they will not be fully investigated.
Worse, even where they are and data underscores their potential, neither physicians nor institutions
will have the courage, decency or sense to use them.
Might micronutrient therapies provide safe opportunities to manage post-vent recovery and for
Long COVID? Evidence strongly suggests that such interventions are VERY safe, necessary for bodily
functioning in the case of vitamins, minerals and amino and fatty acids, and that many forms of malor undernutrition may exacerbate disease.1497,1498 If I had long COVID and I may have a mild form, I
use a combination of vitamin D3, zinc, melatonin, probiotics, CoQ10, B-complex, curcumin, NAC,
vitamin C, a good multi; I use a lot of these agents already, though for other reasons and as a result of
my experience when I had hepatitis C.
There are also potential non-pharmacological interventions. One case report of a woman
suffering fatigue, headaches, shortness of breath and brain fog offered a possibility of using a “nonstandard” enhanced external counterpulsation (EECP) for one hour sessions, three times a week. This
is used for stable common angina and other heart problems, consisting of lying on a table with
pressure cuffs on calves, thighs and buttocks. They inflate and deflate in matching rhythm with
diastolic and systolic pressure, matched to the patient’s electrocardiogram. The impact in other
settings is to improve coronary function, induce angiogenesis and improve endothelial function by
enhancing nitric oxide vasodilation and improving inflammation (e.g., TNF). After five weeks of
therapy, she reported improvement akin to her pre-covid days.1499
One aspect of Long COVID is inflammation that is chronic and destructive. Western medicine
has few drugs in its armamentarium, such as an array of corticosteroids. These are largely ineffective
for this condition and may be harmful. Of course, if one is using an inhaler to manage asthma, that is
where they can have benefit. However, the class comes with substantial toxicities. I reviewed these in
a presentation to Life Force LA, May 6, 2022. By contrast, an array of so-called “dietary supplements”
may address various aspects of inflammation. Inflammation is a complex issue requiring complex
responses. Unfortunately, this is a politicized realm when what we need is good clinical studies. Not
hype or prejudiced dismissal. I prepared a table that just begins to scratch the surface—and I strongly
believe these should be tried in combination:
Substance

Mech of Action

Inflammatory Targets

Alpha lipoic acid

Fat/water-soluble
antioxidant

IL6, CRP, TNF-α

N-acetylcysteine (NAC)

Restores glutathione;
antioxidant

Reactive oxygen species, Nf-κB,
malondialdehyde, IL8, homocysteine; possibly
also IL6, TNF-α

Vitamin C

Reduces, oxidizes

IL6, CRP(?), fasting blood glucose
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Vitamin D

Hormonal

Reduces IL6 (better than tocilizumab?);
prophylaxis

Coenzyme Q10

Mitochondrial membrane

TNF-α, high IL-6; CRP?; mitochondrial health

B vitamins

Krebs’ cycle

Low B6 associated with CV risk; need to review

Curcumin

Anti-inflammatory

Mixed data on inflammation

Omega-3 fatty acids

Lipid balance

CRP

Probiotics

Inflammation

hs-CRP, TNF-α, IL-6, IL-12, IL-4; increased
IL10

Melatonin

Anti-inflammatory, sleep
regulation

Mitochondrial health, NLRP3 inflammasome

Quercetin

Inflammation

Malondialdehyde; may exert antiviral effect
with zinc against SARS-Cov-2?

Treatment Possibilities by Condition
I’m just starting to develop ideas on this.
Condition
Cognitive
Challenges:
Concentration
Cognitive
Challenges: Memory
Combinations of
Symptoms

Treatment
Phosphatidyl serine?
Acetylcholine? Melatonin?

Comments/Data
Also maybe the nattokinase/etc if some of neurocog challenges
arise from microclots

CBT?

May require treatment of other conditions such as fatigue or
insomnia if present.
Applies zinc chloride to epipharyngeal mucosa as antiinflammatory; 58 patient study found reduction in inflammation
of the pharynx as well as significantly improving intensity of
fatigue, headache and attention disorder1500 A cotton swab
soaked in zinc in out-patient once/week, thoroughly scrubbing
the epipharyngeal wall.

Dyspnea/Chest Pain
Fatigue
GI Distress/Pain

?
Melatonin?
Probiotics

Inflammation
Insomnia

See Table above
CBT; melatonin;

Kidney Disease
Liver Disease

NAC, CoQ10?
NAC, alpha lipoic acid,
CoQ10, probiotics
Nattokinase,
serrapeptidase,
lumbrokinse

Microclots

Epipharyngeal abrasive
therapy

Range of interventions for CFS/ME? Blocking mast cell activation
Only a part of the solution; magnesium? Electrolytes; fiber and
prebiotics, fermented foods; diet changes?
There are different varieties of inflammation
Cognitive behavioral therapy and mindfulness meditation each
contribute more than many prescription interventions, however,
few have access; melatonin
I had a comprehensive regimen to manage chronic Hep C
infection that was helpful; contact me
Be careful with regard to interactions; this will thin blood and
may increase/decrease other meds; one anecdote on helping
with tinnitus so am trying this
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Condition
Pain, Headache

Treatment
THC, opiates?

Pain, Joint
POTS
POTS

Acetaminophen,
curcumin, NAC
Ivabradine, midodrine
CoQ10

Tooth loss
Chronic SARS-CoV-2

CoQ10
Botanical agents

Comments/Data
Depends on where—chest/breathing? Headache? Body or joint
pain? Other anti-inflammatories. Opiates DO work for otherwise
unmanageable pain
Much inflammation occurring that underlies this
Some anecdotal data
May alleviate? Study of 7 found 5 (and 1 maybe) with OH
improved (less drop of BP on standing)1501; 600-900 mg/day
Good for periodontal disease in general
So many; some studied in China, India, Thailand

CBT – cognitive behavioral therapy; CoQ10 – coenzyme Q10; NAC – N-acetylcysteine

More on this section to come. Input greatly desired!!

Personal Situation and Treatments
In March of 2020, I joined friends to play string quartets (violinist here). This was just a few
days prior to the shutdown that heralded the arrival (too late for many) of SARS-CoV-2. We had a few
drinks, my cellist friend, Kurt, was a bit sweatier than usual. Within a few days, he was in his
apartment, isolating and seriously ill. At one point, police did a wellness check but by the end of the
month, he had died. I started to feel quite unwell but not with any typical symptoms. At that time to I
suffered a chalazion in one eye. COVID? Having been through hepatitis C, I was used to managing
what I expected would be a disease with inflammatory consequences, not all of them salutary. I
ramped up the supplements.
For some 25 years, I had crafted a regimen to manage chronic Hepatitis C infection. That effort
paid off in terms of lowered liver enzymes (ALT, AST to just around the upper limit of normal), lower
the viral log some 2-3 logs (about 1 million to a lowest recorded value of around 1300) and improved
the liver histology (comparing biopsy to subsequent sonograms, I went from F1-F2 to F0-F1). But the
virus was still there and I was well-connected at Mount Sinai. Despite being “too healthy,” I got
sofosbuvir/ledipasvir for 80 days and that got rid of it. I curtailed much supplement use but
continued to use things to manage severe periodontitis (centrally featuring CoQ10), glaucoma, GERD
(from the Hep C treatment!) and some joint issues.
After Kurt died, I kept up an intensified regimen for a couple of weeks. Later, however, in late
May of 2020, I went for an antibody test but it was negative. Did I have COVID? I don’t know but
pretty sure this was not an accurate result. I believe I have a mild case that has included fatigue,
dramatically increased tinnitus, insomnia, some memory issues and nightly bouts with anxiety that
was—debilitating. Once again, I find myself resorting to supplements, crafting the regimen based on
data and experience. My understanding of how they may contribute arose from decades as an AIDS
activist with ACT UP, closely working with people like Lark Lands, Michael Mooney, Michael Onstott,
Fred Bingham and many others. In addition, I ran the last AIDS buyers’ club, known as the New York
Buyers’ Club that we formed after Mr. Bingham’s remarkable DAAIR program ended. We were not
interested in propaganda, but evidence-based approaches, as much as we could.
As 2022 winds down, here is what I am doing. I should note that since around January of this
year, the anxiety has abated entirely, the insomnia has improved (with help from THC-infused
gummies!) and my energy is better. Why I also try to avoid another bout with COVID, let alone I am
playing music again and my fellow musicians range in age from 40s to 90s, mostly older.
Here is my list. Items in italics are those I take upon exposure:
Time of Day
Morning

Intervention
CoQ10
Effervescent NAC

Dose
200 mg (chewable)
900 mg tablet in water (bid if exposure)
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Time of Day

Intervention
Vitamin C, D3, zinc, phosphatidyl serine,
choline/inositol, SAMe, collagen
Nattokinase
Quercetin, zinc
Qingfei paidu
Famotidine
Beta glucan

Lunch
(every other day)

CoQ10
Vitamin C, D3, phosphatidyl serine, lutein,
astaxanthin, biotin, E+tocotrienol mix,
alpha lipoic acid
Potent multi
Probiotics
CoQ10
Curcumin (phytosomal), phosphatidyl
serine, vitamin C, ginger root
Theanine, melatonin, GABA, THC
Famotidine
Probiotics

(every other day)
Evening

Before sleep

Dose
500 mg, 5000 IU, 15 mg, 100 mg, 100 mg, 500/500 mg,
400 mg, 1.2 g
2000 FU (vary dose; up to 3/day)
500 mg, 15 mg
Liquid; one pack in the AM
10 mg
250 mg (several throughout the day) (There are some
other things I may throw in, including Chinese herbs)
400 mg
1,000 mg, 10,000 IU, 100 mg, 20 mg, 12 mg, 5 mg,
19/134 mg, 300 mg
-Blend; 50 billion CFUs
100 mg
500 mg, 100 mg, 1 g, 1.1 g
200 mg, 3-6 mg, 100 mg, 5 mg (gummy)
10 mg
Open capsule and spill a little; trying to improve oral
microbiome due to periodontitis; squirt in a little
liposomal C and a dropper full of CBD oil

Yes, I take a lot of stuff! But it is based on some evidence as well as to address the realities of the
complexity of biology and metabolism. So far, the evolving approach seems to have helped reduce
fatigue, eliminate the nightly anxiety, improved insomnia and kept my teeth in my head. Glaucoma is
under control (I use bimatoprost for that as well). Tinnitus remains my enduring annoyance.

Origins of the Current Epidemic
The SARS-CoV-2 virus now circulating globally is a particular type of coronavirus and new to
the world. The first SARS outbreak arose from civets and another very lethal version, MERS, spread
from camels to people. MERS was also a lot more lethal but didn’t spread as readily. SARS-CoV-2
bears similarities to bat and pangolin viruses, but none really reflect this particular virus so we don’t
know the source yet. Early review of sequence data suggested a spillover from the Huanan Seafood
Market, a live animal market in Wuhan, but sequence data suggest a greater likelihood of a bat source.
Sadly, this paper reviewed sequences that had been unfortunately deleted from the NIH’s Sequence
Read Archive.1502
It remains possible that an accident occurred in the Wuhan lab, where viruses like SARS were
being studied, seeded the outbreak. It is not a conspiracy to ask the question and indeed, WHO’s
Ghebreyesus in July, 2021, noted it is premature to rule out a lab leak as the origin of the current
pandemic.1503 Earlier papers underscored that despite the moratorium on gain-of-function research,
the NIH determined this was not such a great threat. Despite this, the development of hybrid viruses
determined by 2015 the potential horrific potential of SARS viruses evolving from bats, while others
pointed to the horrific risk of accidental lab release through infection of workers.1504 One of the
defenders of such research, Peter Daszak of EcoHealth Alliance has been implicated as confounding
investigations.1505 Others have found evidence for an artificial restriction site fingerprint in the make
up of the SARS-CoV-2 genome.1506 Others dispute their findings, noting a potential for bias.
Essentially, the question is whether SARS-CoV-2 is a zoonosis, arising from a leap from an
animal to humans or if there was an incident at a lab where such viruses are studied. Evidence
underscores the likelihood of cross-species infection, particularly arising from bat populations and
especially alphacoronaviruses. Brazil was identified as one of the highest rates of coronavirus
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infections and recombination events, underscoring a need for monitoring and surveillance programs,
targeting the bat genera Phyllostomus, Artibeus, Sturnira, and Glossophaga.1507 Some might suggest
killing all the bats and indeed, humans invading and reducing the ecologies of these animals will on
the one hand increase risk of transmission and on the other, contribute to ongoing decline in species
numbers and their (and probably our) eventual extinction. Killing bats will give freer rein to
mosquitoes. Instead, humans should make room in the world and let them be. Otherwise, there can
be more spillover from bats; in Russia, a spike from a sarbecovirus, Khosta-2, was found able to bind
ACE2 and could potentially result in spread in human communities to another virus (resistant, one
might add, to neutralization from serum of vaccinated individuals).1508
To fully address the question, an opinion piece in the May 19, 2022 PNAS called for a
bipartisan panel in the US government to investigate. While the intelligence community did a cursory
investigation, this was incomplete and inconclusive. The NIH should be more forthcoming in terms of
high transparency in the dealings with, funding of and investigators knowledge of the various grants
for research conducted in China, particularly at the Wuhan lab. None of that has been forthcoming
and this further erodes already shaken and crippled trust in science and the government.1509 The
horror of the CDC’s negligence, incompetence and faulty “guidance” along with the corporate
corruption infesting the FDA has horribly deteriorated the missions of these vital institutions. This
corruption coupled with the generalized corruption of the US government and the conveniently toxic
and profound divisions between Democrats and Republicans undoubtedly renders this otherwise
excellent idea into the trashbin of “cant’ do.”
Others have also questioned the safety of the lab near Wuhan according to a team leader, Peter
Ben Embarek, part of the team of investigators sent by WHO.1510 Av900-page of data acquired by The
Intercept through a Freedom of Information Act (FOIA) request potentially implicates a US company,
EcoHealth Alliance, in work done with labs in China investigating infections in live bats. They
acknowledge in the papers the riskiness of the efforts, particularly being bitten by the bats while at the
same time working on altering SARS viruses and infecting bats. They also underscored the ability of
such viruses to infect mice with humanized immune systems.1511 Evidence is out there that the NIH
did fund risky research at Wuhan but whether that was a good idea or not is unclear.1512 The fact that
NIH wasn’t fully forthcoming frustratingly provides fuel for other stranger, unsupported conspiracies
that place lives at needless risk.
Even if SARS-CoV-2 did not originate in bats (not a settled question), it is clear that many bat
species harbor a range of infectious diseases that may spread to humans. As we stumble into, disrupt
and destroy natural ecosystems in our relentless pursuit of resource extraction to the benefit of a tiny
fraction of humanity, more such crossover infections will occur.1513
Still, some argue strenuously, if not entirely persuasively, for a natural origin, noting that in
infamous gain-of-function research on H5N1 flu virus, the pathogen did become more infectious in
ferrets but none died as it had lost its virulence. Whether there’s any significant parallels with the
research being conducted in China is not clear.1514
Others contemplate a lab-leak not involving gain of function research per se but rather working
with viruses that a lab worker or other was infected by.1515 What constitutes gain of function is
debatable, but the development in the lab of more virulent pathogens gained prominence with the
“recreation” of the 1918 pandemic’s influenza virus.1516 Whether this type of research was going on at
Wuhan or, even if it was, resulted in accidental infection of employees there, is simply unknown. And
the Chinese government unfortunately is both opaque and prone to covering things up (like any
government but perhaps almost as horribly as the US government). That said, the arguments in the
Senate hearing between Anthony Fauci and the utterly untrustworthy Rand Paul speak more to the
vicissitudes of vicious politicization than any effort to uncover the truth. At the same time, the
research we do know about from Wuhan and elsewhere undoubtedly provided important tools for the
fight against SARS-CoV-2.
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However, both NIH and their grantee, EcoHealth, seem caught playing word games, including
failing to point out lab research with a MERS and HKU4 bat viruses that caused mice to get far
sicker.1517 A Lancet commission headed by Columbia’s Jeffrey Sachs was disbanded by him for the
failure of some august members to report conflicts of interest, including some who had worked with
EcoHealth. Many recriminations being lobbed from both sides, but as more data emerges, so do more
unpleasant and yet unanswered questions.1518 See his opinion piece, discussed above, in PNAS.1509
Thus, the saga, sadly, is not finished. While there’s no indication of any malicious intention to
release a horrific pathogen or that this is part of any biological warfare program, the initial efforts to
prevent a global pandemic may have precipitated the current one. That is, research trying to
anticipate future threats may have resulted in a lab worker (or several) becoming accidentally infected
and going home. Meanwhile, pandemic preparedness programs were being shelved by Trump.
One can say with certainty that it is a conspiracy that the Chinese government has been opaque
and uncooperative with global authorities—but that also is not “proof” of anything. We just don’t yet
know. Of course, on the other hand, some use it for political bashing of China and to thrum the drums
of war—mostly Republicans who really have no room whatsoever to speak on any aspect of the
pandemic, given their penchant for misinforming, lying and a degree of sleaze shocking even for
politicians. (Indeed, recent data underscore the biggest waves with hospitalizations and deaths are in
strongholds of misplaced support of the traitor, Trump.)
One of the questions that has arisen relates to a novel portion of the SARS-CoV-2 virus not
seen in SARS viruses known as the furin-cleavage site. It is not found in other sarbecoviruses,
consisting of 12 nucleotide sequence identical to a human protein, an 8 amino acid sequence found in
ENaCα subunit. This is not a 100% smoking gun as recombination events in vivo may have led to the
virus adopting it. However, it equally could have been a feature of gain-of-function research and
indeed, the sequence has been used in such research previously (see cites 12 and 30).1509
Some have used the presence of this to suggest it adds evidence to the argument for gain-offunction research, that it must have been artificially inserted. Another possibility is that SARS-CoV-2
picked up the motif from an infected human, borrowing the CGG-CGG arginine pair from host cells.
This motif is not typical of these viruses, with one analysis revealing a 100% match with human sites,
suggesting the possibility of a horizontal transfer of genes from human to virus. Indeed, to their
surprise, they found a large number of human transcripts that could, if inserted into the S gene, could
code for the original furin motif consisting of PRRA amino acids. These have changed with new
variants but all still have the two RR (CGG-CGG) pair (e.g., delta often carries RRRA and omicron
HRRA).1519
The furin cleavage site increases infectivity and the clumping of cells together into
dysfunctional masses known as syncytia. The presence of O-glycosylation seems to reduce this effect,
however, a mutation in a single amino acid in the spike at P681 renders the alpha and delta variants
more infectious as it liberates the site from the impact of the glycosylation. Our bodies mediate that
O-glycosylation so there may be some therapeutic implications in these observations.1520 Others have
also noted a greater propensity of alpha, beta and delta variants’ spikes more strongly fuse the ACE2
receptor and induce syncytia more strongly.1521
Another way to consider issues like the insertion of the furin cleavage site is to look at just the
numbers of mutations that have occurred in sequential variants that have arisen. This virus mutates
in the wild in human populations, changing sometimes just a few and other times dozens of amino
acid substitutions. This may be evidence that this pandemic was seeded by an as yet unknown animal
host. The question remains unresolved.1503
Still, others, conducting an analysis of spatial and genomic data to attempt to pin down the
origins feel they have strong evidence for an origin in the Wuhan live animal market at Huanan
Seafood Wholesale Market. They note that a number of live animal species which can harbor SARS
infections were found at the market and some of the index cases had been there.1522 They relied
175

POTENTIAL COVID-19 TREATMENTS: 12/10/22

largely on WHO data, though it is a rather heartbreaking list of creatures living in horrific conditions
before they are butchered. Raccoon dogs, hedgehogs, different badgers, hares, porcupines, muntjacs,
marmots, civets, mink, weasels.
Although if it were proven that the pandemic arose from a lab accident, my question is: so
what? Not in a flip or dismissive way but quite literally. So what do we do with what we’ve got and
what do we do given that even the possibility of such an accident must be seriously considered?
Clearly, we need much tighter regulation of gain-of-function research.
We also still need to address this pandemic—but failure to look at lab security globally along
with proper and robust funding of public health initiatives may be the prelude to yet another and
perhaps more devastating pandemic.
Still, the worry that the virus is infecting other species and jumping back to humans is genuine
and there is preliminary evidence. Omicron may have infected rodents, acquiring a slew of mutations
and returning to human hosts.1523 It seems to be almost a different disease from the original SARSCoV-2 outbreak. Others speculate that individuals with impaired immunity may host active infection
for a longer period than others, again allowing for yet more variants to arise and spread. The policy
response should be renewed efforts to treat and protect vulnerable individuals. We live on a planet
that clearly doesn’t wish to spend its resources on something so noble

COMMENTARY & ANALYSIS
Despite the dithering and abandonment of their mission by the CDC under the cruel Walensky
administration, this is not over. As winter of 2022-2023 looms, respiratory infections are unhinged,
hospitals filling with pediatric (and adult) patients, the “triple-demic” of influenza, RSV and COVID
go challenged with merely an invitation to wear a mask, if you wish. That’s not public health.
A range of omicron subvariants spread rapidly, some completely indifferent to prior immune
or vaccine responses. With these subvariants, the situation remains dire. Not just for the risk of
hospitalization and death, especially among unvaccinated individuals, but for the immense number of
breakthrough infections that will increase the population burden of Long COVID. Worse, there is
nothing in the United States to prevent people from going bankrupt from getting sick, minimum
wages plummet people into poverty, there’s no national health, there’s no effort to help with
prolonged numbers of sick days, the social safety nets were never much and are being attacked by
Republicans and Democrats alike. It is little wonder major depression and thoughts of suicide are on
the increase.1524,1525
On a global level, there are a number of metrics identified to assess pandemic preparedness
and research has investigated the impact of these on the infection fatality rate (IFR), highlighting
vulnerabilities. The question they sought to answer was why the IFR varied across nations. They
looked at a range of variables in different nations. Better outcomes were seen in nations with greater
trust in the government, that included greater vaccine uptake. Older population age accounted for a
considerable proportion (about 47%) of differences with lower GDP and higher BMI contributing to a
lesser degree to a higher IFR. One of the key highlights of the study was that better communication
and engagement strategies could enhance extant mitigation strategies, presuming they are there to
begin with. Still, the study was unable to determine the underlying contributors to IFR variability in
about half the countries that were surveyed.1526 Unfortunately, the vicious attack by Putrin on Ukraine
along with relaxation of mitigation measures in many places has sent most of these data into the
crapper.
Many scientists, researchers and physicians are working to tease out structural racism in
their communities, calling it out and creating opportunities for revolutionary change. Many “white”
and “heterosexual” people may have noble intent but do not recognize the privilege in which they
reside and the insidious impact of cultural beliefs, attitudes and practices that adversely impact the
careers of women, people of color, LGBTQ+ and other oppressed communities.1527 And reality
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impinges with frightening frequency. A review of outcomes for patients with cancer and COVID found
that black patients had worse outcomes than their white counterparts, arriving at the hospital with
more severe covid-19 and often more co-morbidities, though white patients had higher rates of
cardiovascular disease. While the authors note this is related directly to structural racism,1528 it is
clear too that African-American patients face greater challenges to sustaining health and that when
health deteriorates, treatment is inadequate. Others have observed a similar failure for black and
Latinx adults who experienced more delays in care and more adverse economic and social effects than
“white” adults.1529 Structural racism lives and abides in the United States.
The European Union has been playing bad cop, offering up a few self-serving “compromises”
that do nothing to assure access to the technology and rendering any TRIPS waiver impotent. You can
read about the specifics, but essentially the EU wants to water down rights that already exist in this
World Trade Agreement, solely to protect the profit interests of a few corrupt cartels known as
pharmaceutical companies.1530 This is true for diagnostics and therapeutics as well as vaccines,
shortages of which are exacerbated by the tight control over “intellectual property” in the midst of a
pandemic.1160 Patients in developing nations lives are forfeit. The fragile health budgets of such
nations are stripped bare by this neocolonial form of fiscal rape. Thus, even contemplating agents like
micronutrients, let alone tocilizumab, is obliterated. Black lives don’t matter to corporate executives,
their parasitic shareholders or the puppets in government power under their thumb around the world.
A hegemony of greed and death.
Despite this, there are treatments and vaccines available out there that may help low- and
middle-income nations that do not rely on begging from the companies directing USA and EU policy.
Even though some have less of an antibody response or that may wane over time, the vaccines so far
even without boosters greatly reduce risk of hospitalization or death. However, boosters are needed
and potentially, updates to address more aggressive variants. But that access to first shots and
boosters must be global. The development of Corbevax heralded such a shift as well as the efforts in
Bangladesh and African nations to develop their own mRNA and other vaccines and treatments.
(It appears that Corbevax production has stalled due to lack of government funding, especially
the US, who will give plenty to a company monetizing human suffering like Moderna, but not help the
rest of the planet. Typical betrayal. The result, for example, is that vaccination centers in some places
in India have run out of Corbevax and Covidshield, resulting in no or incomplete vaccination.1531)
Indeed, aside from some miserly contributions from the US and EU, China, Russia and Cuba
are helping out. The Cuban vaccines are showing good efficacy and with their saner approach to
humanitarianism, may yet provide enormous opportunities for low-income nations to vaccinate their
people.1532 They’ve already vaccinated over 83% of their own population, are providing vaccines for
Vietnam and other countries and may have an intranasal form soon. Challenges remain.1533 For
example, the use of hamster ovary cells to produce vaccine protein subunits is somewhat slow. But
their rapid development has included vaccinating children as young as 2, getting more vaccine out to
the world, use of the more tried-and-true approach of conjugate vaccines while advancing that field as
well. With two doses and a boost of a similar vaccine, SOBERANA-Plus, they are achieving 90%
efficacy against symptomatic disease. In addition, Cuba is working on a nasally administered
vaccine.1534 A PUBLICLY HELD, universal vaccine administered intranasally will protect against a
range of coronaviruses, efficiently induce mucosal immune responses and, made available to ALL,
could end this pandemic. Pharma would rather profiteer and politicians will do their bidding for cash.
Some African nations are not waiting for the generosity of the North to trickle down (a phrase
more apt for incontinent and demented old men, the rulers of our world). Efforts are underway to
produce their OWN mRNA vaccines1535—one hopes they will be both very successful and they will
share that technology. Also, the “recipes” for the mRNA vaccines are available online so companies
can replicate them.1536 But even that isn’t the full recipe. And the worst is that any nation that dares
care for its own people must face the Trade Terrorism of the USTR’s threats of sanctions and red177
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listing that have squelched so much care for people around the world. And that beat goes on with the
Americans squelching any changes that might make access and new drug and vaccine development
easier and faster.1537
While much is being made of the ability of Medicare to negotiate drug prices, this leaves
millions in the lurch. Efforts to drop the price of insulin ignore a range of other commonly used
medicines that are viciously overpriced. As the folks at I-MAK have delineated, the root is the abuse of
the patent system, each drug being tied up in a thicket of patents that prolong the exclusivity and thus
the vicious profiteering. Notably, drugs ranging from Humira to Eliquis to Keytruda, Biktarvy,
Trulicity, Revlimid and others are caught tight in the squeeze to extract more wealth from healthcare
systems and patients. Company executives do it because they can and the only way around it is to
have significant and comprehensive patent reform that preserves incentives for discovery, not for
stock buybacks and executive bloated pay.1538 Indeed, the monkeypox vaccine serves as an example of
the vicious indifference of company executives at Jynneos who insist on a price of a $100 per shot, no
matter how many suffer or die because of their genocidal greed.1539 I wrote the executives of Jynneos:
Subject: Prison?
Date: September 27, 2022 at 7:40:54 PM EDT
To: customerservice@bavarian-nordic.com
Is probably too good for your executives. $100 per shot? While so many suffer and die to serve your vicious,
psychotic greed.
https://www.bavarian-nordic.com/about/leadership/executive-management.aspx
Yep. Hoping to see each of your executives brought up on charges of pandemic profiteering and crimes against
humanity.
"Bavarian Nordic recently told investors it set one price for the vaccine. “We use the same approach for everyone.”
That price appears to be above $100—almost certain to keep Jynneos out of reach for much of the world.”
https://prospect.org/health/how-danish-company-grabbed-control-of-monkeypox-vaccine/
Shame on you.
George M. Carter
Brooklyn, NY

Brazil’s Supreme Court acted bravely on behalf of people by ending the practice of
“evergreening” that allowed pharmaceutical companies to persistently extend patents to retain
monopoly control and murderous profiteering. As Mr. de Carvalho noted, “We gave a very strong
statement [to the Supreme Court] about how people were dying because drugs were too expensive.
And big pharma went through the usual discredited storyline about how they need patents to keep
innovating. There was however a very tense environment in the room because nobody knew exactly
how the Supreme Court ministers would react to the case. They kept their cards very close to their
chest in the run-up to the trial.”1540
We need open-source technology so the world can manufacture much more—vaccines,
boosters, diagnostics and therapeutics.1541 We still need more effective TREATMENT for people who
wind up hospitalized. While those are mostly unvaccinated people, and only a small percent is among
fully vaccinated individuals, those “small amounts” can become overwhelming if the numbers infected
climb. That’s not an argument against vaccines—to the absolute contrary. They work. But we are at
peril if we fail to recognize those that have serious adverse events and, worse, the increasing
resistance of the infection to vaccine-induced immunity.
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The Politics of Greed
There is some “economy>life” magical thinking that somehow the omicron variant will herald a
new era where SARS-CoV-2 becomes endemic. Hurray! Wouldn’t that be grand? Sadly, reality may
impinge on this fanciful notion (with concomitant crashing of economies). And indeed, even if it does,
the term implies that the virus is circulating at a rather steady state level. Gosh, like influenza or other
cold viruses! Unfortunately, also like Lassa fever, polio, malaria and small pox.1542 That is not
overcoming the virus but rather capitulating to the urgency of profiteers that do not care about how
many workers, parents, children or elders fall ill or die. It also ignores other realities, such as we don’t
have any solid rationale to believe we are transitioning from pandemic to endemic. And even were it
true, it does not preclude periodic waves of new variants, let alone that even at a stabilized level of
infections, this is not a serious, lethal and destructive disease.
The pandemic is exacerbated by Pharma’s genocidal greed which destroys innovation. An
excellent article underscores the lies told by an industry that is beholden to its top executives and
shareholders, to the exclusion of all else, including science, medicine, access or common human
decency. It is quite clear that the billions the industry takes in are absorbed primarily by top salaries,
stock options, stock buybacks and other capitalist extravagances which then squelch innovation until
a patent runs out and the last bits of profiteering can be extracted from the ill.1543
The worst political indictments must be laid initially at the feet of the absurdist horror of the
Trump administration in failing from the very outset.1544 His administration turned science and
medicine into a circus above and beyond the embedded cruelty of the American “for profit” market
model exported to (or imposed upon) much of the planet, one way or another.1545 The politicization of
public health measures such as wearing masks or what treatments to use comes on top of a system
already broken. Trump promoted, and thereby politicized, interventions some of which were truly
psychotic ideas (drinking or injecting bleach and UV irradiation). Shockingly, many of his believers
still follow him—yet not to getting a vaccine. Let alone will many of them get monoclonal antibodies
that saved Trump’s sorry criminal ass (and most of these are no longer effective). Sadly, as too often
happens, subsequent observations and data found drugs like hydroxychloroquine and azithromycin or
ivermectin to be of no benefit but that hasn’t stopped the churning of nonsense to sustain absurdist
polemics that have nothing to do with ending this pandemic.
This politicization of medicine makes “trusting the science” nigh on impossible. This fuels bad
ideas, ignorance and rotten policy decisions. (Indeed, perhaps with a missed opportunity; the extent
to which hydroxychloroquine seemed to have any benefit was when used with zinc. It helps deliver the
zinc to cells to permit antiviral activity—but another, safer agent called quercetin does the same thing
yet we will not have any robust funding of studies of such interventions.)
Then there are people like Governor DeSantis of Florida who stand to make tidy profits with
more infections. According to one report, DeSantis is happy to receive more funds from his friend Ken
Griffin who runs a fund that is one of the biggest stockholders in a company that manufactures one of
the mainstay monoclonal antibodies. More infections, more money! Yes, de Santis is just that cynical
and evil.1546 This, as with much of his fascist, racist, anti-LGBTQ+ and other policies designed to
deflect attention from this kind of grift, will eventually backfire. Given most of the current MAbs no
longer work, I am hoping Ken’s fortunes have turned to lethal losses.
Even on the side that should represent sanity and decency, we saw obfuscation in service of the
market. Germany’s former head, Angela Merkel, of all people and a person who should be lauded for
her efforts to help immigrants, pushed hard against the TRIPS waiver that will stimulate huge new
production, especially of the mRNA vaccines. Only a tiny fraction of citizens in low-income nations at
this writing are vaccinated.1547 How could Chancellor Angela Merkel (and other EU leaders) have the
gall to support such a benighted, pandemic-prolonging stance that is nothing short of a form of
economic genocide?1548 People around the world are fighting for their lives and underscoring the vital
role of medical regulatory agencies in pushing past the psychoses of pharma.1549
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Perversely, Merkel’s infamy is “rewarded” as Pfizer and Moderna plan to substantially jack up
the price per shot of their vaccines in the EU!1550 To the contrary of industry whiners, the waiver is the
same as manufacturing more vaccines because the many, many companies that could are blocked by
the threat of patent litigation1551 or by the querulous evil that is the US Trade Representative. That
said, to be clear, the WHO has sought patent sharing from India and China who so far have refused to
do so.1552
We know the cost of manufacturing is very low, with cost per dose estimates for the mRNA
vaccines of $1-2, while governments blow $25 per dose of taxpayer money, shoveling more into the
corrupt hands of Pfizer and Moderna executives and shareholders.1553 The world has a great deal of
unutilized manufacturing capacity, entirely blocked by psychotic, murderous greed. For which I
blame a significant proportion of vaccine hesitancy among some in the public: if the NIH, FDA and
CDC are perceived as (racist) puppets of pharma’s demands, how can anything be trusted? This is
extraordinarily dangerous.
Indeed, even when high drug costs are offset with so-called “patient assistance programs,” even
here the generosity is a two-faced lie, as companies skirt laws to obtain kickbacks from insurance
companies and government programs. Of course, the insurance companies then pass these costs back
on to patients. While anemic efforts to fill in the gaps in the law have been undertaken, company
executive know that at the worst, for a small cost of doing business, they can ignore the laws and
continue these criminal and lethal activities. And of course, such efforts do not address the exorbitant
costs of medications.1554
Another not bad idea at inception is the notion of the Public-Private Partnership (PPP). In
essence, this could draw upon the best capacities of the public and private sectors to address the
serious global problems we face. Bill Gates is widely lauded for his efforts to provide care for people
around the world. In practice, however, the process rots from its capitalist roots, placing the highest
value on “profit” and “efficiency” that at its core doesn’t give a wombat cube of poop for human life,
health or alleviating suffering—should those goals come into conflict with the holy dollar and the
executives’, investors’ and shareholders’ interests. An analysis puts paid to notions of efficiency when
the needs of public health and the goods thereby developed remain in private control.1555
But gosh—the Gates Foundation is giving $120 million to guarantee sufficient supply from
generic manufacturers! Why, golly, Billy’s turned over a new leaf: and found another cache of cash!
Typically, this is about preserving the right to price gouge, hiding behind the corrupted notions of
intellectual property that both Microsoft and the pharmaceutical industry find so appealing. It’s not
about access, but profiteering, even for Merck’s claims about making this inexpensive agent available
for $10. Gosh! Not so fast:
A Merck spokesperson wrote that “We have been and are currently engaged with numerous
governments globally to discuss their interest in supply agreements so that we can provide each government the
opportunity to secure timely supply of [the pill] should it be authorized by regulatory authorities. Several
governments have recently made statements regarding ongoing discussions or concluded agreements, in
addition to those that Merck has announced.”
But Baker estimated that middle-income countries excluded from the licensing deals accounted for 30
million infections in the first half of 2021, and 50% of all infections in lower-middle-income countries. By his
calculation, even if the eight generic versions become available and satisfy this demand in the licensed
territories, Merck will be unable to meet the remaining 70% of global need.
“Basically, what this announcement says is that intellectual property remains sacred. The Gates
Foundation is willing to prime the market – it will take care of the poorest countries, but what Merck wants to
keep for itself is fine,” Baker said. “The majority of the world’s poor live in upper-middle-income countries and
they are still not going to have a guaranteed supply of a life-saving therapy.”1556
Namely, Pfizer, Moderna, J&J, etc. with the enthusiastic and despicable help of the “patents
over life” philosophy of people like Bill Gates, should be removed from the equation while a WWII
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level of global production is instituted. Moderna has flatly refused to share “their” full recipe in favor
of price gouging and profiteering.1557 Pfizer’s insanity has led to outrageous agreements and forced
their vaccine while demanding high prices. The arrogance is criminal and despicable.1558 Moderna’s
genocidal greed knows no bounds whatsoever.1559 [Note that these paragraphs were written some
time ago—and at December, 2022? It’s worse.]
The capacity to indict and convict executives for this type of criminal behavior, the price fixing,
violations of antitrust laws, crimes against humanity have all been neutered and eliminated by the
very people guilty of the crimes through simple and effective regulatory capture. Politicians, like Joe
Manchin, Kirsten Sinema, Mitch McConnell and many others are beyond corrupt and their actions,
taking of what are no more than bribes and more are or should be crimes (again). Our courts,
especially the current Supreme Court, is stacked with right wing zealots and mealy-mouthed fools like
Kavanaugh, Coney, Thomas and even Roberts. But it was the earlier Citizens United decision that has
obliterated what’s left of democracy in the United States, following a direct line of giving fictional
entities their own “voice” while leaving the people actually conducting nefarious and corrupt activities
off the hook, while writing the legislation for their political pawns in Congress to sign off.1560
Indeed, during World War II when penicillin was helping to save the lives of wounded soldiers,
careful plans were laid out to avoid the idea that one company would corner the market and charge
obscene prices. Various options were contemplated, including one that would have provided a
complex patent-licensing agreement that would accrue greatest benefit to one company that
contributed the most to the development, in particular with regard to creating a pathway to synthesize
penicillin. That ultimately was not used as finding a commercially viable synthetic pathway to
production of penicillin was not discovered during the war, so patents did not hamper use. The
governments could then share knowledge and produce enough, largely by a deep-tank fermentation
method to make adequate quantities.1561
Even the current proposed TRIPS waiver does not eliminate profits; it provides opportunities
to enhance innovation by sharing technological know-how and increasing the number of companies
that can produce all the needed components, from vials to syringes to vaccines, needed to staunch the
horror of COVID-19.
Sadly, the world is run by idiots in the most loathsome signs of kleptocratic kakistocracy,
evidenced by the horrific, utterly needless (but hugely profitable to a few parasites of our world) “war”
by the United States in Afghanistan. 20 years, well over $2 trillion wasted—and countless lives
destroyed there. The last drone attack before the ignominious exit from this disaster murdered
numerous children and innocent civilians. For what good end? Imperialism at its most decadent and
horrific. And while whining about Build Back Better’s price tag, Congress happily squanders billions
more to the tune of a $753 billion/year budget1562 for an institution that has failed to accomplish
almost any military objective it has set its sights on over the past 70 years. (No one asks “who will pay
for it?” when it comes to butchery and slaughter.) Now the deranged “Czar” Putin has belligerently
invade Ukraine and threatens the world with nuclear annihilation.
And that serves corporate interests like defense contractors. But our government suffers
regulatory capture by pharma and other industries as well. Indeed, the despicable Pfizer company has
been caught to the tune of over 3 billion dollars in fines over the past couple of decades1563—merely a
cost of doing business for this criminal cartel of incompetence, greed and cruelty. And the insurance
companies? They’ve raked in $11 billion in profits on the pandemic.1564 Disaster capitalism indeed1565!
But “regulatory capture” assures that executives and their beloved shareholders will continue to direct
legislation, reap enormous profits and suffer no personal consequences whatsoever for the suffering,
damage and death their acts, choices and actions cause in the name of profit.
Our system of “patent medicine” is horribly skewed, corrupt and perhaps irredeemably broken.
The function of a patent is to reward those who make discoveries—not corporate executives or
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parasitic shareholders. Past time to put executives in prison for their intentional acts that they know
cause enormous harm, suffering and increased mortality the world over.1566,1567
This reflects the psychosis of the American medical model and all its attendant insanity that
only sees “value” as Wall Street invidiously defines it—as a market.1568 This is antithetical to
innovation, discovery, science, medicine and human health. These need to be defined as public goods.
Pharma has been caught out in the lie that R&D costs require such high prices. They switched to some
BS about innovation as some pathetic rationalization for price gouging. Neither are true.1551

The True Toll: 20 million dead and counting
History tells us grim things about the origins of epidemiology. John Snow is historically
credited for his keen observations that elucidated the source of cholera in London. Remove the pump
handles, and all will be well. Sanitize! But go a little further back in the evolution of the science of
epidemiology and the deeper messages of colonialism, racism and the horrific legacies of slavery are
elided. Earlier efforts were directed toward the need to keep slaves from dying during horrific
voyages, in part by assessing how long a human may live without food.1569 A book to read that
delineates this darker heart of epidemiology, Maladies of Empire by Jim Downs strips off the mask,
one that sadly remains as present and trenchant today as ever.
Indeed, infection increases the risk of dying nearly ten-fold, particularly among older adults.
More generally, a three-fold risk of dying compared to uninfected individuals was observed in a
cohort in Estonia, with short-term mortality (up to 5 weeks post-infection) increased by 1623 per
10,000 versus 118/10,000 in uninfected controls. For those over 60, this much higher risk of dying
persisted out to 12 months past infection and included cardiovascular, respiratory, cancer and other
causes. The study covered the period March 2020 through March 2021.1570
This official death toll of over 6.5 million lives is a gross underestimate.1571 One way to assess
this has been to compare mortality rates prior to the pandemic with mortality in 2020 and 2021. India
set an example. While the “official” tally is well over 500,000 killed by SARS-CoV-2 infection in a
population of a billion. However, when carefully and conservatively estimating excess mortality, the
study concluded the actual rate was 6 to 7 times greater. This suggests that just in India, over 3
million people have died from COVID.1572 Other evidence supports a much higher mortality than
official figures provide, including a study in Chennai that showed much higher risks in older and poor
populations. By contrast, the death rate was lower among children and young adult males during
lockdowns.1573
India is hardly alone in undercounting and more information on this can be found:
https://ourworldindata.org/excess-mortality-covid Globally, another recent estimate of excess
mortality calculates that at least 18.2 million have been killed by SARS-CoV-2 infection and its
sequelae.1574 Another study suggested that the official number of COVID deaths in Lusaka, Zambia of
4000 is a bit off and the figure is more likely 80,000. Many die outside of medical care.1575 This is due
to many factors, including a lack of diagnostic testing, as well as the vicissitudes of poverty and lack of
access to health care and treatment.1576 And in the US, a variety of models were used to forecast the
contours of the evolving pandemic—and mostly, they were weak or inaccurate, with some locales and
models worse than others. Aggregating models helped some.1577
Worse, there is evidence that nearly 11 million children lost a parent or caregiver in this
pandemic. The biggest brunt of loss, which can render a child’s life beyond horrific and not just from
the grief of such loss, was borne in places threatened by the US Trade Representative should any
government have the temerity not to pay western pharmaceutical company’s ransom demands. Worst
hit, according to the data, were Bangladesh, India, Indonesia, Myanmar and Nepal and, in Africa, the
Democratic Republic of Congo, Ethiopia, Kenya, Nigeria, and South Africa.1578
An analysis of years-of-life-lost that only goes to January 6, 2021 over 81 nations found that
even at that point, over 20.5 million years of life have been lost to COVID-19 globally. Three-quarters
of that life lost were among those under age 75, and almost a third below age 55. This is 2-9 times
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worse than seasonal influenza rates.1579 It’s quite probably much worse than that then and certainly is
so by now.
In the United States, the pernicious impact of systemic racism, income inequality and ageism is
amply illustrated by data from California. Since COVID-19, life expectancy overall has dropped
significantly, from 81.4 years in 2019 to 78.37 in 2021. Among poorer people, already at a
disadvantage, saw life expectance lower by 11.5 years in 2019, worsening to 15.51 years in 2021 from
the lowest percentile of income vs. the highest. Racist policies and practices assured that this fell
heavier on people of color: Among Hispanic and non-Hispanic Asian, Black, and White populations,
life expectancy declined 5.74 years among the Hispanic population, 3.04 years among the nonHispanic Asian population, 3.84 years among the non-Hispanic Black population, and 1.90 years
among the non-Hispanic White population between 2019 and 2021.1580 Others note that life
expectancy in the United States has dropped 3 years for men and 2.5 years for women between 2019
and 2021, the lowest since 1996—three-quarters of which (at least) is due to the COVID-19 pandemic
and government failures.1581
While the circulating omicron subvariant infections for many individuals is less severe in that it
doesn’t get deep into the lungs (and seems less likely to destroy the sense of smell and taste), the huge
numbers overwhelmed hospitals, burdened as they are not just by many nurses, physicians and staff
becoming infected but also with the burnout of two years of battling the disease. (Some data showing
physicians were likely to leave practices or feel burned out due to chaotic work environments, poor
teamwork situation and not feeling valued.1582) In addition, mild and asymptomatic infections still
lead to Long COVID for many.
With regard to mildness—well, that’s not the experience in the UK, France or Germany where
wait times for hospitals is rising as is the mortality rate. Hospitals in the UK have been overwhelmed.
A review of data from Massachusetts examining expected deaths found that there were more excess
deaths in the 8-week omicron period than the entire 23-week delta period. Many were older adults
but the excess deaths were seen across the board.1583 (Indeed, while horrible enough in Europe, the
abject failure to respond in the USA has resulted in a doubling of excess deaths compared to Europe
between 2017 and 2021, attributable in significant measure to COVID-19.1584) Other data bear these
findings out, finding a greater number of hospitalized patients with omicron infection than in the ’20’21 winter period, many possibly occurring due to nosocomial infection (acquired while in the
hospital).1585 Others have further established a link between nosocomial infection and spread of
infection via aerosols at nurses stations. The samples showed virus identical to those infecting
humans in even the smallest particles (<2.5 µm) and suggested greater surveillance may reduce risks
of hospital acquired infection.1586
Not helped in many cases by the cruelty of hospital administrations keen on the “bottom line”
rather than either workers’ or patients’ lives.1161 Where physicians in Emergency Rooms were told to
mask up, not test, take some motrin?1587 And the Biden administration’s approach? Suppress data on
the numbers of people being infected while in hospitals.1588 Despicably evil. Adding further insult to
widespread injury, the scum running hospitals are flouting and refusing to abide by price
transparency rules,1589 assuring more suffering in the form of medical debt and bankruptcy.

Controversies Around Capitalism and Monetizing Health and Life
The United States, the EU and others are demonstrably eager to let profits matter more than
public health, medicine, science or human decency. Having the criminal Trump in charge in 2020 was
disastrous. Sadly, Biden has followed suit. President Biden and Health & Human Services of the
United States of America have delivered their messages—and STICK TO THEM:
You’re on your own, kids! And
Let ‘er rip! (Repeatedly.)
Biden started his administration amazingly well but that lasted maybe three months. Quickly,
he pivoted to satisfying owner-donors of the 0.01%, sliding back to his neoliberal roots and horribly
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failing to address the pandemic. (Let alone global heating, bringing more oil drilling and fracking
online than his dismal predecessor, showing himself to be yet another untrustworthy politician, even
as our planet is dying).1590 His new policy is essentially: “you’re on your own, kids!”1591 He even
handed over the power to invoke the Defense Production Act to a guy who knows nothing about
public health and is far more interested in serving the interests of the executives and profiteers of the
pandemic. Jeff Zients is gone,1592 replaced perhaps unfortunately by the exceedingly industry-friendly
Ashish Jha, another hack with few ideas that haven’t been churned out by corporate interests,
redistributing wealth to the 0.01% while encouraging the pandemic to rage on. The White House cut
funding by $12 billion and Congress another $12 billion leaving testing, vaccines and Americans in
jeopardy.1593
The measly help that millions received is being phased out in favor of more predatory assaults
on health and incomes. Stimulus checks under Biden amounted to one dismal $1400 cheque. Other
programs, such as telehealth consultations look to be ending. In person visits are probably better
overall but many patients can benefit from this option. The universal coverage, at least for Medicaid,
are lapsing along with the increasing premiums associated with “Obamacare” (even as 30 million
Americans remain uninsured) throwing more horrific and needless risk at both patients and the
shape of the pandemic.1594 And now, vaccines and testing will no longer be provided by the
government, thrown to the shit-show of the wolves of pharma and the hatred of insurance companies
to provide anything, our dismal “health care system” in the USA. From the President and Congress? A
corrupt silence—or worse embrace of such despicable policies and a failure to fund vital initiatves.
Further exacerbating extant mistrust in science by abandoning public health policy, the United
States already suffers from a huge divide, with many mistrusting the government. This is reflected in
the mistrust of the vaccines, with poor uptake among sectors like first responders. Police and
firefighters, for example, are significantly less like to take the vaccine, with consequences ranging
from increased infection rates, lost work, Long COVID and a greater risk of death. Indeed, in one
study, of 482 deaths of law enforcement officers in 2021, 332 (67%) were a result of COVID-19.1595
Leaving it to the states to decide is lethally stupid when such states for example refused the
help of expanding Medicaid eligibility. A study showed that where people lost jobs and lived in a state
with expansion, they were able to maintain access to healthcare and fewer became uninsured than in
those states that embraced their (usually racist) “choice” to opt-out.1596 All the more reason the US
should catch up with the rest of the industrialized world and institute a national health care program.
SARS-CoV-2 Is Airborne
The term “malaria” comes from “bad air” and most diseases were thought to be airborne or
rather, spread by miasmas. This was later refuted as germ theory identified infectious agents and
close contact as mode of transmission. The pendulum swung too far in the other direction with
“droplet” transmission at most being considered and no diseases considered airborne. Such infectious
droplets were large (>1 micrometer) and thought to fall near the infected individual. Indeed, the
definition of what constituted an aerosolized drop that would fall farther than 2 meters from an
infected individual was 5 microns.
It took until 1962 to recognize tuberculosis as an airborne infection, transmitted via small or
large aerosols. However, recent data and the literally in-your-face SARS-CoV-2 pandemic have finally
persuaded many that airborne transmission may be more common than though—again underscoring
the value of masks, ventilation and a range of mitigating measures which will have added benefit to
the extent other respiratory diseases, such as influenza, may be airborne. These also being more
important than cleaning surfaces as fomite transmission does not appear to be a significant
contributor to spread or the use of plastic shields in public spaces which may actually exacerbate
transmission.1597 Others examined hospital linens and the potential for spread. While they did find
virus on dirty and a small amount on washed linens, the overall risk of infection is low.1598
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Studies underscore the propensity for viral infection to occur over a long distance, particularly
in enclosed spaces such as restaurants, public transport and workplaces, particularly exacerbated by
loud speaking or singing.1599 The result was a death rate ten times higher than Norway’s,
disproportionately people of color and immigrants.1600
Herd Immunity
Much of this policy is based on utterly discredited notions of herd immunity and the pandemic
becoming endemic. Both ideas must contend with the perversity and prowess of the SARS-CoV-2
virus. And as public policy, the U.S. government’s approach obstructs public health policy and is antiscience, anti-medicine, inhumane and leading inexorably to needlessly increased suffering and
death.1601 A virus that is capable of evolving to evade immunity, whether from prior exposure or
infection and/or vaccination allows for ongoing in infection fatality rate rising or falling under neutral
evolutionary drift; this will result in hundreds of thousands of yearly deaths under any plausible
scenario evaluated.1602 The abandonment of other mitigation efforts and most aspects of public health
in the United States (a sick ideology exported widely) is driven by pecuniary interests and pressed by a
group calling itself the Urgency of Normal1603,1604 (a group whose name evokes notions of serious GI
distress due to severely constipated thinking) along with outright anti-public health zealots, such as
signatories to the Great Barrington Declaration.1605 This is not merely a failure but criminal
negligence.
To be clear, Sweden led the way regarding herd immunity as laissez-faire “strategy” –that
failed horribly.1600 An erstwhile bastion of public trust in government and a deep respect for science,
in 2014, the Public Health Agency merged with the Institute for Infectious Disease Control and this
led the way to 2020, under Johan Carlson, to the elimination of science in favor of fantasies like “herd
immunity,” claiming masks don’t work and ignoring the reality that the pandemic was airborne. (They
now are seeing huge numbers of children with horrific respiratory diseases, underscoring the failure
of so-called immunity debt; see below.)
Immunity Debt
Others are feverishly imagining “immunity debt” to explain why so many children are suffering
more severe outcomes from RSV infection instead of applying Ockham’s razor: most of the kids had
their immune systems impaired, even if an acute infection was mild or asymptomatic. A mass
disabling event is under way and being ignored.
The debate rages on around whether having been infected confers any immunity against
subsequent exposures.1606,1607,1608 Some aver there is a benefit to vaccination and infection that
reduces risk of severe disease or death. Others point to pathologies arising from infection associated
with Long COVID. The answer is no doubt “yes.” That is, there’s no hard and fast rule. There is
evidence that a prior infection with a vaccine helps to reduce the risk of serious disease (see the
discussion under Vaccines). Preliminary data suggest that prior infection before omicron provides
immunity that lasts about 16 months and wanes; and in the face of omicron, was only 38%. That said,
there appeared to be persistent protection against hospitalization or death, however this did not
include the BA.5 subvariant for any length of time.1609 Other research suggests that prior infection
with BA.1 or BA.2, improved with a vaccine, reduced the risk of breakthrough infection with BA.5.1610
There’s also a lot of evidence showing that for many people, this is not true, especially among
those with comorbidities, older individuals, those with autoantibodies or chronic, if quiet, infections
like herpesviruses, notably EBV, CMV, etc. That’s actually a hell of a lot of people, many of who may
be more susceptible to the ravages of chronic disease from SARS-CoV-2. And data are emerging
showing the likelihood of developing Long COVID with repeated rounds of infection.1409 And there is
a significant number of Long COVID cases from one “mild” infection among younger people with few
or no co-morbidities.
While Long COVID is finally being recognized, there are few treatment strategies developed,
few people receiving aid for loss of ability to work, a belligerent refusal to investigate anything that
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doesn’t shove more billions into the hands of genocidal psychotics like Pfizer’s Albert Bourla whose
greed knows no bounds nor decency.1611 Public health policy remains an underfunded shambles.
Reliance upon vaccines as the primary strategy for mitigation is clearly inadequate. Aside from
reduced efficacy, breakthrough infections result in an increased risk of death (hazard ratio (HR) =
1.75, 95% confidence interval (CI): 1.59, 1.93) or Long COVID developing (HR = 1.50, 95% CI: 1.46,
1.54), including cardiovascular, coagulation and hematologic, gastrointestinal, kidney, mental
health, metabolic, musculoskeletal and neurologic disorders. While vaccination clearly reduced such
risks compared to unvaccinated individuals, the signs are quite clear that their efficacy is declining.782
Indeed, the first SARS outbreak killed some 800 people of the 8000 cases. The Toronto area saw the
largest outbreak outside of eastern Asia (251 cases, 41 dead), and resulted in a similar constellation of
symptoms and debility as Long COVID.1612
There is increasing evidence that SARS-CoV-2 infection causes a lymphopenia, sustained in
some, that results in declines in both CD4+ and CD8+ T cells,1613 thus leaving more vulnerable to a
range of steadily rising opportunistic infections as well as damage to the brain, lungs, kidneys, liver,
guts, testes and pancreas. (Which no doubt has some salivating at the thought of the profits to be
made on so many chronically ill people—more predatory mining of human lives and health for
executive profit!)

Controversies Around Mitigation/Public Health
Unfortunately, the United States and others now have a policy that relies solely on vaccines and
therapeutics to manage the pandemic. The limitations arising from increasing resistance to vaccineinduced immunity and the limited (or non-existent) value of currently accepted therapeutics for
vaccinated individuals renders this inadequate. And as a study at Cornell University showed that
SARS-CoV-2 doesn’t give a fig about even a comprehensive strategy of testing, contact tracing,
treatment and isolation of infected individuals. This approach worked well enough under Delta to
permit student attendance and gatherings but failed by November, 2021. Only instituting remote
learning and ending gatherings helped to bring the positivity rate down.1614 This is not the same as
draconian lockdowns which, economic stress notwithstanding, clearly have worked in China in terms
of limiting spread, disease and death, especially where kids under 18 were a primary vector for
spread; they also employed universal testing and rigorous contact tracing.1615 But clearly, there are
other methods that might work but we won’t even try, preferring to put the lives of children and
everyone at risk.
While the World Health Organization has called upon nations to increase interventions to slow
the spread of disease beside relying entirely on vaccines, most persist with belligerent ignorance at the
helm. Among these are improving ventilation in indoor spaces; monitoring wastewater; increasing
the availability of vaccines, therapies, testing, or face coverings; providing financial incentives for
vaccination; requiring vaccination, testing, or face coverings; investing in the development of new
vaccines, therapies, or tests; enforcing capacity restrictions for certain venues; ensuring isolation of
people who test positive; providing financial support for people who must isolate or who experience
economic disruption; closing certain spaces; restricting domestic or international travel; and
issuing stay-at-home orders.1616 And indeed, failing to undertake comprehensive approaches is not
“cost effective.”
There are a number of methods to describe that including cost, comparative-effectiveness,
cost-consequence, cost-effectiveness, benefit-cost, extended cost-effectiveness and distributional cost
effectiveness. Often, these metrics do not take into account a range of sociological issues, so relying
upon such analyses exclusively for policy decisions is likely an error: they may only guide such
choices. When millions cannot work, one merely adds to that burden (including with hundreds of
canceled flights, fewer nurses and attendants, fewer frontline workers). Unfortunately, it appears the
United States and others have decided to use metrics that serve the interests of the executive classes,
regardless of the numbers harmed or killed.
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Testing, mitigation strategies such as masking have been abandoned and publicly sneered at by
even some erstwhile “respectable” clinicians and physicians. Virtually nothing is being done even to
assure every school, nursing home and other facility has adequate and effective ventilation. Just calls
to bring down the cost of the gasoline cooking our planet and laying us open to new rounds of disease,
disaster and death. Biden’s July release was basically more of the same—telling people to get a vaccine
but failing to promote or fund any of the mitigation strategies we know work. Other help such as paid
sick leave, help for the unemployed and those disabled with Long COVID do not appear, even as more
people face bankruptcy due to medical debt in the United States. The document alludes to billions
given out for improving ventilation in buildings, however, it is unclear if this is new money.1617
At the other end of the spectrum is China and other nations that have instituted strict
lockdowns. On the one hand, these have been criticized as overly harsh and economically damaging.
They still seem to manage their economy fairly well although the more recent efforts appear to be
having a great deal more psychological damage to citizens who are facing inadequate food as well.
There are better ways—and while many have been vaccinated, the rate remains too low among
vulnerable and older populations. However, it is also clear that they have had far fewer deaths, even
accounting for excess mortality. Official figures for deaths per million population are well over 3,000
for the United States, for example and a little over 3 for China.
And while some published studies suggest that lockdowns created more harm than good, the
largest was debunked for flawed methodology. It is clear that the failure to act quickly in the “West”
had horrific consequences. By contrast, the most effective measures were policies banning small
gatherings and closing businesses and schools, closely followed by land-border restrictions and
national lockdowns. Less-intrusive measures — such as government support for vulnerable
populations, and risk-communication strategies— also had an impact. Airport health checks,
however, had no discernible benefit. The false polemic of lives vs. the economy invades the analyses,
with variation in calculating the “value of a human life” even in small ways significantly affects the
interpretation of the value of lockdowns (or any intervention).1618 It has to be said that Long COVID
has not really had much of an impact in China where protecting citizens has taken precedence over
pecuniary interests. Where the economy—i.e., profiteering for the 0.1%—is given highest priority, the
impact turns out to be not only bad for people and families affected, but, golly, even very hard on the
economy when millions are out of work, supply lines are disrupted, teachers and pilots and nurses are
lacking…
A “Swiss cheese” approach is what is needed. This describes a multi-layered approach where
we take and utilize the tools we have wisely and vigorously. One slice has weak points (holes), next to
a slice with holes—layer them up and mitigate the risks. These “include vaccine incentives and
mandates, improvement of building ventilation, high-quality masks, accessible testing, social
distancing, and promotion of credible and consistent public health communications. Although each
intervention alone is flawed in preventing COVID-19, the combination of all of them is the best way
to reduce risk.”1619 The Biden “neoliberal” approach is to support the “rights” of businesses to prosper,
regardless of the health of employees, their families or children, thus throwing out many slices of
government cheese.
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Figure 15 - Swiss Cheese Model of Protection

Many have laid out practices and policies the government should engage in,1620 including Dr.
Uche Blackstock who notes we need: 1) free high-quality masks and rapid tests for every person
(Biden has started to make inroads here, if too little and very late if not too late); 2) indoor mask
policies in public places 3) domestic air travel vaccine mandate 4) nonessential workers [work from
home] for next 3-4 weeks, as well as remote school option 5) workplace safety standards for essential
workers.1621 We need to look at vaccines and therapeutics as a Public Good, not a source of disaster
crapitalism and pandemic profiteering. A global health commons is necessary as some have begun to
delineate.1622 Can we ever get there?
Rather than giving two pins about the health of the populace or the planet, he will sacrifice
public health on the altar of political “expediency” in obeisance to “Owner-Donors” (a strategy which
likely will not be a winning strategy as has been so long true of the neoliberal Democrats and their
embrace of what I refer to as “Earned Helplessness.”) Despite the fact that quite a number of options
exist to enhance and improve global access to the “test-and-treat” notions put forward by Biden but
anemically implemented if at all.1623 Or, as noted above, enabling Pfizer’s and Moderna’s pandemic
profiteering.

Controversies Around Vaccines and Treatments
The efficacy of the vaccines against infection is fading, the approved drug treatments are costly,
toxic and marginally effective (with little evidence for efficacy among vaccinated individuals) and
most of the planet still has to beg for vaccines, supplies, treatments. To my friends outside the United
States, I apologize in advance for the US-centric nature of this Foreword—but sadly, my country’s
power and effect on the world is largely pernicious. Indeed, there is a massive activist effort around
the world to fight back against the colonialism and cruelty of capitalist profiteering; the necessity to
overcome this is stark and the failure is abjectly clear. But there are solutions, if only they can be
heard and embraced.1624 Corruption seems to hold sway over life on this planet.
Studies of combination therapies and updated vaccines should have been underway for
months. Indeed, evidence grows that not only are variants evading immune responses, the durability
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of the vaccines rapidly attenuates by as little as 8 weeks; it’s then not about the number of shots but
the length of time since your last one, if you had a vaccine.1625 And where are the new therapeutics?
Vaccine availability is limited to the shelf-life of said vaccines which is relatively short. Others
note that availability of Astra Zeneca or J&J is perhaps not as helpful as mRNA vaccines, but they
don’t have the cold chain issues of the extant crop. More crucially, from a civil society discussion with
ACT-A, it sounds like many health ministries are turning their attentions to other ongoing and
chronic health issues. There is some degree of hesitancy in getting a vaccine and there is a lack of
adequate funding to pay outreach workers to allay fears and assure access. Dovetailing other vaccine
and therapeutic efforts with COVID-19 seems like a no-brainer. Going out to test for malaria or HIV
or provide treatment? Add in COVID. Unfortunately, here too another challenge is the privatization of
testing resulting in obscene ($10/test) and needless price gouging.
The quantity of vaccines, with often a very limited shelf life, is expanding dramatically—but the
distribution and “last mile” efforts are lagging or just flat out failing. Thus, the benefit is denied the
billions of people who have yet to receive a first injection. And as we see in the Swiss Cheese model,
this is a robust slice—but not the only one. One study showed that both lockdowns and vaccines
helped reduce that case fatality rate.1626 But high-income nations have made it blatantly and
abundantly clear: the lives of the poor do not matter at all.1627 And an insidious distinction between
dying “with” COVID as opposed to “from” COVID may be resulting in further underestimations of the
numbers killed by the disease (let alone the collateral damage of people dying due to inability to get
prompt diagnosis or treatment when hospitals are burdened).
Biden has squandered billions paying obscene prices for vaccines and therapeutics while
assuring companies can block access wherever they don’t feel they can extract enough wealth. Worse,
hoarding by rich nations has left much of the planet lacking or extremely limited access to any of
these interventions.
Example: 105 million vaccine doses for $3.2 billion contract for Pfizer or about $33 per dose,
an absurd increase over previous deals with Pfizer.1628 We know they may cost as little $2/dose or
less.1629 Another lousy deal? Biden got 20 million courses of Paxlovid at about $10.6 billion, a cost of
about $530 per course for a drug that has value primarily in those at high risk and unvaccinated
individuals and only if treated early. And that could cost as little as $73/course, likely less if
production further reduced the price of nirmatrelvir.1630 Billion of dollars wasted on Pfizer’s
executives and stockholders who will spend about $120 million to make the pills1631 or 1.13% of their
pandemic profiteering, while “innovatively” investing nearly $9 billion in stock buybacks.1632 Those
billions could be going to a range of other pandemic mitigation strategies. Let alone that it further
justifies Pfizer and Moderna’s horrific profiteering that destroys national health budgets around the
world and interferes with access to vaccines globally.1633 This harms and kills millions of people,
something I refer to as Economic Genocide.
These funds could have been utilized to address political, socioeconomic and behavioral factors
that could reduce risk. Abandoning public health because some vocal opponents of masks wish to
preserve their “freedom” (to be infected? Watch granny and the kids die?) is merely a vile capitulation
and ultimately a cynical response that serves that owner-donor class—even as that ultimately screws
them too. Indeed, some estimates suggest 4 million Americans are unable to work due to Long
COVID1634 which, one notes with irony, gives remaining workers more leverage1635 against the
rapaciousness of corporate employers who don’t care how many suffer or die to sustain their bottom
line.
Protection against omicron drops dramatically four months after your last shot. On the one
hand, the Omicron Wave appears to have a reduced risk of serious disease. Distinguishing between
the case fatality rate and the infection fatality rate (IFR) is important. The former is the ratio of
deaths to diagnosed cases whereas the latter is a more difficult estimate of the total number of people
exposed/infected in the denominator. Estimations of the IFR underscore the somewhat reduced
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severity but the data may be confounded as in the nation first assessing the variant, South Africa, had
a population with a significant degree of exposure/immunity through rounds of infection and a good
vaccine coverage of the population that may give false confidence to any place with a lower
vaccination rate. Their data suggest omicron is about 75% as virulent as delta in terms of
hospitalization.1636 Given the rate of undercounting of cases and deaths around the world, caution is
advised in interpreting these figures as any type of guide to public policy.

Controversies Around Access
I shall note a review of what looks to be an excellent summary of the failures of the South
African government with regard to COVID-19 entitled COVID and Custom in Rural South Africa:
Culture, Healthcare and the State by Leslie Bank and Kevin Shipley. They note that the nation
adopted, under private sector pressure, a biomedical response model that simply failed to address the
needs of the vast majority of South Africans. They, like the United States and EU, ignored the
challenges faced by those living in poverty, the inequality and inequity of access to such interventions
in the urgent need of pharma to make more money. As a result, and along with a constant assault on
traditions around burials and funerals and the attendant chaos and confusion, the comprehensive
failures resulted in huge numbers of rural and poor South Africans dying in ignominy.1637
Assuring access to PPE, vaccines, testing and therapeutics must be global and comprehensive.
Access to accurate, free and rapid testing, personal protective equipment, treatments, long-term care,
vaccines, upgraded buildings to assure ventilation, contact tracing and long-term care are
comprehensively required. Vulnerable populations such as the elderly and immune compromised as
well as those with physical and cognitive challenges must be attended to with vigor.
The situation for prisoners has consistently been dire with extremely little improvement if not
outright deterioration. During the initial part of the pandemic, despite a decline in the prison
population in California, access to care dropped and inmates suffered a higher burden of chronic
disease, significant disruptions in in referrals for care and timely receipt of care.1638 An excellent
story/podcast on NPR details these horrors beyond California.1639 Data show that incarcerated
individuals are at higher risk of being intubated and dying with higher risks seen also for homeless
individuals.1640
In addition, the abject failure of the COVAX program, a public-private partnership between the
United Nations and private companies has utterly failed.1641,1642 And, typically, rather than vigorously
addressing the failures and trying to make it work, they’re just shutting it down.1643 Meanwhile,
pharma’s constant lying and bullshitting is there for the world to see while they rake in billions, toss
out empty word salads and harm and kill millions to protect their sacrosanct profiteering.1644

Controversies Around Epidemiology
There was an absurdist kerfuffle around dying “from” COVID as opposed to dying “with”
COVID. I.e., going to a hospital for a heart attack or cancer and winding up dead. How is it registered?
In my view, COVID most likely contributed to an early death and should be noted as a cause of death.
How much can we trust the numbers? How can anyone trust the science when, for political
expediency, the numbers are made up?
There are those developing models and programs that require state involvement and
comprehensive responses, one group referring to their plan as One Health. This provides a blueprint
for what can be done to control this and future pandemics. A nice review of spillover infections from
the past leads to clear concerns about the future.1645 However, as with Global Heating, pleasant word
salads are offered with little or no funding or alteration in the current failed structures. (Even as
Global Heating, euphemistically known as “climate change” heralds an aggravation of infectious
diseases.1646)
Many scientists, stakeholders, government officials and other experts agree. A Delphi
consensus to end the COVID-19 pandemic highlighted many areas of agreement among the 386
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organizations convened who produced 41 consensus statements and 57 recommendations to
governments. Top on these lists included adopting whole-of-society and whole-of-government
approaches that combine vaccines with public health and financial support measures. In addition,
99% agreed that there needs to be a restoration of public trust, improved communication and
engagement of communities.1647 Others have found similar results, with specific regard to vaccines, as
part of the Delphi survey, with factors of greatest importance to those surveyed including “proportion
of overall population not fully vaccinated,” “proportion of high-risk population not fully vaccinated,”
“health system capacity,” “capacity to purchase vaccines” and the “proportion of the population
clinically vulnerable.”1648
Biden has not only failed on each of these points, he has done so in belligerently cruel and
misleading ways that are very little different than the Trump administration. One could argue that it
is with a nice smiling face that, while rejecting racism, homophobia, sexism and transphobia with his
words, proceeds to sustain structural nightmares that foster these horrors with his actions. And he
will end the transfer of funds (read: horrific waste) to pharma executives by shifting the burden and
the unfettered pricing on to Americans5 (and consequently, the world, held hostage by their ransom
demands). From “free” to around $100 per shot will assure more won’t have access while further
draining health care resources and no doubt resulting in huge increases in premiums.
Indeed, a recent study underscored that younger people tended to die of COVID-19 more often
when they were poor or lived in poorer nations without access. As a result? Millions of orphans
around the world due to the loss of parents and caregivers to COVID-19, with one group estimating
approximately 10.5 million kids left without caregivers and only the US and Peru offering any type of
support or programs.1649 Directly due to the inequities in access to vaccines and therapeutics. These
orphans in turn face far higher risks of morbidity and mortality related to malnutrition, etc.1650
Pharma doesn’t care about anything but their evil bottom line.
And yes, billions had gone to some of those strategies. Of some $6 trillion doled out, $100
billion was probably misappropriated; as little as 23% of the $800 billion for the Paycheck Protection
Program went to workers. Hundreds of billions lost to corruption and government incompetence.1651
Meanwhile, the life insurance industry is freaking out, seeing the “highest death rates we have
seen in the history of the business.”1652 Moreover, millions in the UK (at least they have looked at the
issue there) are out of work due to ongoing health problems related to Long COVID.1653 The CDC
estimates about 20% of infected individuals suffer from such complications although other data
suggest this figure may be low.1654
Five reasons not to get infected? It’s not a “bad cold” nor is it “mild” necessarily; you might well
develop Long COVID and that entails a great deal of suffering for many; one can readily spread the
infection to others more vulnerable, including children; the health care system is literally collapsing
under the onslaught of new cases; and there’s no guarantee a variant won’t come up that ignores
omicron and vaccine immunity, is highly infectious and potentially more virulent.1655 That’s a worst
case scenario but one that should be anticipated by a sane public health response, not just let it fly.
The outcomes of this disastrous failure by the Biden administration are as bad and possibly worse
than under the fascistic criminal, Trump. The right wing has its own ideas and they increasingly
invoke fascism as the response which is simply racist, cruel chaos and bigotry. From oligarchy to
fascist dictatorship? Neither are acceptable. And the result of the abject failure of Democrats to
accomplish anything means 100 million Americans face debilitating debt from medical care.1656
A recent study observed that Americans hold significant medical debt due to our failed system,
amount to a mean amount of nearly $22,000 in one cross-sectional analysis, regardless of health
insurance status. Having health insurance means less and less. This debt, unsurprisingly, has severe
consequences for social determinants of health.1657 Yet other nations manage to have health systems
that do not throw citizens into dangerous debt.
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Many are under the false impression that infection with SARS-CoV-2 will protect from future
exposure. Not only wrong, but dangerously so—repeat infections (vaccinated or boosted or not) are
occurring routinely, increasing the risk of more severe disease with each round of infection and the
risk of Long COVID symptoms and disability.1658 While many may recover with little problem,
significant proportions suffer a range of conditions, probably most people suffer immune
dysregulation placing them at higher risk for other circulating diseases and more people will suffer
heart attacks, strokes and pulmonary embolisms. See the section on Long COVID below.

Failures and Confusion at the White House
The White House seems to have embraced the chaotic stupidity of the so-called scientists who
proposed the Great Barrington Declaration last year. This is a vile hodgepodge of practical ideas
(mostly that HAD been implemented) and just foolishness, acting as a cover for the idea that most
people SHOULD get infected to provide “herd immunity.” This just makes no sense since it is
abundantly clear that people may be infected multiple times, increasing the risk for long-term
sequelae, while sustaining the ongoing replication, mutation and circulation of the virus.1605
Biden has now utterly blown any political capital he may have gained by increasing trust after
the disastrous Trump administration. He should still be providing basic public health measures such
as housing assistance, child care, food, paid medical leave, student debt relief, and release the
Moderna mRNA vaccine recipe for global production. “We need a society that values public wellbeing
over private profit.”1659 The situation for public health is disastrous and while many are urging for
updates and strategies to improve it, these calls are being ignored.1660 Chastising those who have not
gotten a vaccine does not public policy make. Let along the bizarre notion that all public health needs
is for everyone to get vaccinated—in a world where the extant vaccines are waning in efficacy.
At first, in contrast to the antagonistic and cruel failure of the Trump regime,1661 Biden’s
administration moved rapidly, providing vaccines and now boosters. Unfortunately, they relied on the
silver bullet of the vaccines. Yet still, his administration refuses to provide adequate testing.
Announcing 50 million tests for schools sounds good but then one sees how dismal this effort is
consider there are some 76 million children in school.1662 Worse, his efforts have stalled even has he
has failed to press for vaccinating the world. Such stalling is good for pharmaceutical company
executives and their shareholders as it narrows the supply, knowing there is a global demand, and
permitting criminal price gouging. And now we have the MoP variant: Moderna-omicron-Pfizer. Their
greed creates new opportunities for variants to arise. Biden is a liar.1663
Biden claimed “no one saw it coming” with regard to the BA.1 wave (and seemed oblivious at
each trough, surprised at each crest). Either Fauci has lost his touch or Biden simply hasn’t been
paying attention to him. The long lines of late December and early January for tests to meet up and
spread omicron’s holiday gifts could have been eased back in October. A bold plan was ignored by
Biden1664 who seems to live in the magical mystery market notion that businesses will step up and he
can merely accept their corporate bribes for another run as President-Servant of the Oligarchy.
And while I had written that on the cusp of omicron BA.1, I maintain the same commentary
only it’s worse as the nation faces a smorgasbord of omicron subvariants. Indeed, reinfection can
occur within weeks of an infection. While in one small Danish cohort this was mostly among younger,
unvaccinated individuals, appeared to be fairly rare and without serious clinical consequences, they
did not take into account the impact of Long COVID.1665 Each new infection increases the risk for
serious disease and Long COVID.1658
Only on January 18, after hundreds of thousands more infections and deaths did Biden finally
act. Free test kits and N95 masks were briefly made available. The effort, sadly, was short-lived and
will die by year’s end. The limits on 4 tests per household is an absurd constraint, especially for lowincome individuals living in a household with even just 3 people, let alone more. One more round of
free tests and that was that. By April 2022, all this vanished thanks to Nancy Pelosi and Democrats
(with not a peep from any republicans), who trashed funding for testing, vaccines and treatment.1666
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His failures are not merely restricted to people in the United States. Biden’s loathsome failure
to press for global vaccination along with the EU’s ongoing opposition to the TRIPS waiver and other
efforts—well, simply put, all lives are at jeopardy when so many people remain unvaccinated, allowing
opportunity for the virus to mutate and evade vaccine elicited immunity. Biden has the recipe for
Moderna’s vaccine—not just the ingredients, but the step-by-step process to manufacture it and has
repeatedly claimed to support the waiver.1667 Making this widely available could permit global
production to greatly ramp up.1668 He’s gladhanding and falling back on his corporate-appeasing
ways. His poll numbers reflect this, plummeting. The result is well over 5 million more dead since the
demand for a waiver was first put forward.1669
This begs the question: Why should Biden (and Congress and the NIH) enable companies to
wallow in profits after Americans footed the bill for all the research? Same story with Pfizer and
BioNTech, largely developed with German public funds.762 It’s not like this is a surprise—Pfizer jacked
up the price of fluconazole, killing no doubt hundreds of thousands in Africa who may have otherwise
survived cryptococcal meningitis or other diseases despite demands they end their genocidal
pricing.1670 Amnesty International states it bluntly: the greed of Moderna, AstraZeneca, Pfizer, Merck,
etc. is fueling an unprecedent human rights crisis. They point out that in a middle of a pandemic
global crisis, they’re about to rake in about $130 billion.1671 That figure may be low. It is simply
economic genocide.
This has been augmented, as noted above, by the Oversight committee’s report on pharma’s
concerted price gouging.1672 Sadly, beyond republican utter intransigence, three Democrats,
representatives Kurt Schrader (Oregon), Scott Peters (California) and Kathleen Rice (New York) who
have received $1.6 million in donations from pharma have scuttled the ability of Medicare to
negotiate drug prices, with, of course, the enthusiastic participation of PHRMA.1673 This finally did
pass but won’t be in effect for a few years.
Those wasted billions could go toward addressing crippling needs in many nations for personal
protective equipment (PPE), therapeutics, testing, oxygen and syringes.1674 If he continues to try to
satisfy wealthy corporate donors, this will lead to the democrats losing the Senate and possibly the
House this year and judging from Biden’s plunging poll numbers this seems likely.1675 Right wing
politics is even worse and seems to feed on suffering and death, with a lot of exciting and entertaining
conspiracy nonsense to keep followers lapping it up.1676 (Indeed, areas with strong Trump support are
seeing the highest covid-related death rates.) This has deleterious impacts on the world effort to
produce, disseminate and inoculate the world’s population while spreading outright lies to promote
their selfish and racist agenda.
Moreover, Biden rejects a vital piece of managing the pandemic: Medicare-for-All (as reintroduced in March by Rep. Jayapal). He persists in repeating lies about how much it would cost,
ignoring the reality of how much such a system would save. He ignores the horrific costs of the status
quo, with Americans being one of the few populations in the “advanced” nations to routinely face
bankruptcy in the face of serious illness or injury.
He may well fail to see the absolute urgency of both the cost-savings and humanity of health
care for all and the equally vital necessity of hiring more healthcare workers and overcoming the
increasing greed of giant corporate hospitals who are run by executives interested more in the lie of
“efficiency” that masks the urge to profiteer at the expense of the lives, safety and health of not just
patients but those on the front lines.1161 Let alone that so many such workers are just utterly exhausted
and burned out in this war on SARS-CoV-2, fueled as much by ignorance and the lies of
entertainment channels such as Fox “News.”
This has had an utterly horrific impact on the management of chronic disease in the United
States, which Long COVID will only exacerbate. The components of chronic care strategies have been
laid out and include support for the health of diverse communities, prevention of chronic disease,
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addressing systemic inequities, integrating human contact as key including non-perfunctory visits and
flexible payment systems.1677
Trump’s fascism and right-wing insanity meets Biden’s neoliberal corporate pandering to
create a monster of inefficiency, incompetence and horror that is profitable (temporarily) as it is
lethal. Corporate capture of our legislative bodies will push the United States to fall faster than the
Soviet Union or the Holy Roman Empire.

Failures at HHS: CDC, NIH, FDA
The Health & Human Services (HHS) division of the government is comprised of other
agencies, including the Food & Drug Administration (FDA), National Institutes of Health (NIH) and
the Centers for Disease Control and Prevention (CDC). Many are run by industry insiders resulting in
a self-interested revolving door that further corrupts government with profound conflicts of interest.
This is a situation known as “regulatory capture” which places our lives in jeopardy to profiteering.
The current head of the Health & Human Services, Xavier Becerra, had released a report
delineating ways to tackle high drug pricing. While this affects US citizens, the impact clearly could
have a more salutary effect globally. Among the various approaches include permitting Medicare to
negotiate drug prices as well as the use of march-in rights by the NIH, which hitherto they have
refused in acts of moral cowardice to undertake. As noted in the brief, The federal government may
grant a license to use the intellectual property arising from government funding without the
permission of the rights-holder under certain circumstances, including when “action is necessary to
alleviate health and safety needs which are not reasonably satisfied” or when the benefits of the
patented product are not “available to the public on reasonable terms.”1678 Sadly, since then he has
largely been absent from the scene, perhaps silenced by those who fear loss of profits to good public
health measures or universal health care.1679
Unfortunately, like so many in “leadership” positions, Becerra has been hobbled by the
institutional corruption that perpetuates the needs of shareholders over health, science or medicine.
CDC
The Centers for Disease Control and Prevention (CDC) has abandoned all principles, issued
conflicting and watered down “guidance” that basically leaves millions of vulnerable individuals in the
lurch. Get back to work is the other message, in abject service to the worst natures of those fine, well
attired captains of industry (perhaps most notably the delirious and belligerent CEO of Delta
Airlines). The horrific effect (along with failing to capture at-home testing) is a substantial
underestimation of the true magnitude of outbreaks. Routine surveillance failed to capture the reality
of BA.2/BA.2.12.1 omicron infections but a simple cross-sectional survey over a two week period
underscored the dramatic increase of some 22.1% of New York City residents becoming infected, some
1.5 million adults.1680 A similar disaster awaits the unfolding BA.5 wave.
The CDC under Robert Redfield with Trump as President was a clusterfuck of failures,
incompetence and corruption. The ripples of those failures, from early fiascos with which test to use
(ignoring an extant one), disruption by Trump appointees, lack of honesty, to undercounting cases
and deaths, their reputation is horribly damaged.1681 A review letter to the current head, Walensky,
delineated some of the more blatant failures.1682 To the extent that CDC was trying to do its job,
estimating deaths from hospitalizations, Trump’s Coronavirus Task Force Coordinator, Deborah Birx,
destroyed their vital role by shifting hospital data collection to a private company, TeleTracking
Technologies, Inc.1683
A forensic effort to determine “what happened” slams the horror of the criminal Trump
administration is still necessary. The memo outlines the ways guidance documents were published
with flimsy datasets, often with unclear or non-transparent bases for making determinations (e.g.,
“Open Up America Again” published in April of 2020 and removed February 7, 2021.) The suggested
guidance provides a preliminary pathway to restoring CDC’s honor.1682
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Given the absurd and cruel order of a Trump-appointed judge in Florida to dictate policy for
the nation and arbitrarily decide to eliminate masks on public transport, the pushback has been
delayed and anemic as this was nearly the default position of CDC (you’re on your own!),
protestations by industry lapdogs like Biden and Ashish Jha notwithstanding. Biden again fails to lead
and punts to a clearly incompetent CDC. Biden’s administration has only compounded Trump’s
disastrous response to the tune of well over a million dead,1684 based on very likely a misreading of the
body politic, forever pandering to right wing ideologues on the pathetic notion this will avert disaster
in the mid-term elections.
Under CDC Director Rochelle Walensky, things are as bad or worse as it was under Redfield.
She has fumbled with a series of chaotic and brutal guidelines that serve corporate interests and the
0.1%, not science, medicine or health. The whole testing issue was one of the many disasters of the
Trump administration and Redfield’s incompetence at the CDC. Worse, they have abandoned pillars
of public health with some sleazy moves, including ending mask mandates and, perhaps worse, using
two contradictory maps of infections, using Community Level maps that vastly downplay rates and
make it seems as if the pandemic is over.1685 It is sadly not. Yet.
The CDC has only compounded matters by releasing “guidelines” that clearly favor the
interests of the owner class rather than citizenry, having to update stupidity like saying people can
return to work 5 days after symptoms subside. First, no test needed! Then—well, if you like. Even
though the evidence for testing is robust and essential. Despite data showing a 10-day non-strict
quarantine is advisable or an 8-day strict quarantine. These data were obtained from students and
staff in dormitories who underwent quarantine for infection.1686 And this was before the more
infectious omicron variant, underscoring people can remain infectious fairly often beyond five days,
with data underscoring that over two-thirds of patients released at five days would still be
infectious.1687
There is ample evidence many people remain infectious up to and beyond 10 days, sometimes
with the most intense expression on a rapid antigen test at days 5 and 6.1688 Others have found similar
culturable virus beyond 5 days.1689 It is clear that once infected, getting out of isolation should be
predicated on a negative test result. Presuming one can find a test or get the results in a reasonable
time. This is more just a “tell you what to do while we sit around serving the CEO of Delta airlines and
the Chamber of Commerce” and does not constitute public policy but rather its violation. The Director
should resign in disgrace—but the problems are so entrenched and deep, the corruption so far
reaching, it is hard to imagine how this can be remedied. And Biden seems not to care he is throwing
Americans and the world under the bus with his lack of leadership and pandering to profiteers,
including the most vulnerable citizens and those with physical and other challenges.1690
While my criticisms are harsh, it is not rooted in any notion that these agencies should be
eliminated. To the contrary, this is a clarion call for dramatic restructuring, realignment of mission
and activities and ending the myriad conflicts of interest that have weakened the necessary and vital
work that often is, has and can ultimately be done better with stronger, sharper and independent
leadership. Independent not just from political machinations but as much from industry meddling
and corruption.
Even Walensky gets it (though only in a way that passes the buck), citing their most recent
failure around the monkeypox outbreak (now referred to as MPOX). They are seeking to reform CDC
and are calling for more powers to ensure states and counties share data with them. Flexibility in the
use of funding streams may permit better allocation of resources.1691 However, given their failures in
managing COVID-19, these changes, while important, won’t address underlying deficiencies and
idiotic “guidance” that serves corporate interests over public health.
Fortunately, there are some really good people in the government. A report released in
December underscored the unfair and brutal pricing practices of pharma that underscores that what
they are doing has nothing to do with recovering R&D costs (even they have abandoned that
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argument) or enhancing innovation. To the contrary: their greed squelches competition unfairly in
order to retain profits. Even generic and old drugs like insulin have had prices jacked up for providers
like Medicare’s sloppy and crazy Part D. They note: The pricing practices uncovered by the
Committee’s investigation are unsustainable, unjustified, and unfair to patients and taxpayers.1672
NIH
The US NIH is in thrall to pharma’s corporate and profiteering interests, a “market model” of
discovery that too often serves the interests of executives and shareholders than it does science,
medicine or patients. NIH appears stuck in a bizarre paradigm, initiated in the early 80s with the
Bayh-Dole Act, of having to invest our public funds in discovery only to turn over those efforts to a
pharmaceutical company. And then, de facto, it becomes the drug de jour. This happened with the
drug, remdesivir.
Under the Bayh-Dole Act, NIH turns over discoveries (taxpayers paid for) for further
development by private sector pharmaceutical companies like Pfizer, Moderna, Gilead, GSK and so
forth. However, when there is evidence of price gouging, NIH has options since this exclusive grant of
rights permits companies to charge higher prices. This may be best illustrated by the failure of NIH to
ever exercise “march-in rights,” a tool they have that would permit them to retake a patent when
significant public funds have been used to develop a drug and then, once turned over to a company for
“development,” the company jacks up the price absurdly.
The first case where activists made a demand for NIH to exercise march-in rights was the
protease inhibitor, ritonavir, used to manage HIV disease (and a component of Paxlovid). Too toxic at
an effective antiviral dose, Abbott turned to a lower dose to act as a “booster” since other drugs in the
class were poorly absorbed. They then kept the price at the SAME point as when it was a proposed
therapy—yet at a much lower dose. Worse, perhaps, was the first effective cure for hepatitis C, the
combination pill of sofosbuvir and ledipasvir. Handed over Gilead, the company promptly charged
$1000 PER PILL. For a pill that costs pennies to make. Despite outrage and demands, NIH abjectly
refused to exercise their march-in rights. This is regulatory capture. This is corruption.
Even generics fall prey as the Department of Justice has long abandoned any effort to staunch
the nightmares created by ignoring violations of anti-trust laws. And since the Supreme Court decided
“corporations are people,” executives hide behind those fictions of legal convenience and face no
consequences for their criminality—unless they screw their powerful and wealthy investors. That’s
what happened to the Shkreli character who got a company to charge $700 per pill for an old generic
drug, pyrimethamine—the drug still costs this amount, clearly violating antitrust laws. He went to
prison for screwing his “peers” in the investor community, not for harming health care access.
The NIH consists of a number of Institutes, Centers and Divisions, one of the most prominent
being the National Institutes of Infectious and Allergic Diseases, headed by the inestimable Tony
Fauci. Fauci received a great deal of grief from AIDS activists in the early days for not moving fast
enough. And from me and others who wanted to see NIAID do clinical trials of non-pharmaceutical
interventions, including micronutrients and botanical agents, to assess their ability to slow disease
progression and, later, offset antiretroviral drug side effects as well as address ongoing immune and
metabolic dysregulation seen even among those treated for HIV. He refused.
During COVID, he became the focus of psychotic right-wing hatred for things he mostly never
did. Those criticisms I find mostly absurd and they miss the point of where I think he justifiably
deserves criticism, including being a corrupt lacky of the pharmaceutical industry, if per force.
Perhaps it is merely a culture of arrogance that dismisses any non-drug approach—but I think it is
also the structure of government laws like Bayh-Dole. In addition, it is his failure to get beyond the
drug-for-a-bug model. It’s not that this model is wrong, it’s just inadequate very often, due to
resistance or the failure of medicine to eradicate an infection (as with HIV). As a result, opportunities
to enhance health and/or targeted medicines by addressing the underlying health and the array of
ongoing problems that that failure to eradicate engender were ignored, often belligerently.
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In a last commentary published in the NEJM as he finally retires, he gave a nice little precis of
his own history while pointing to those who said in the ‘60s that infectious diseases no longer needed
attention. He notes HIV put paid to that notion and indeed, even at the time, millions of people were
being killed by TB, malaria and other diseases. HIV was followed by strains of influenza pandemics,
Ebola, Zika, West Nile, Hantavirus, E. coli variants, MERS, etc.1692 In that analysis, he ignores the fact
that the millions he notes are living with HIV still do not have access to ARV. He ignores the very
structural racism of kowtowing to pharmaceutical company greed that has assured ongoing suffering
and death for millions. For all these reasons, I have been very angry with Dr. Fauci—and at the same
time, I also have respect for his intelligence and ability to present complicated information on the
pathogenesis of infectious diseases with a lucidity matched by few.
While some may argue he is a scientist and not political, I reject the argument: he and all NIH
leaders work for the government. They and their choices, funding and direction are all affected by
politics! If what they fund is designed with an industry profiteering model as core philosophy, this is
clearly dangerous for public health, science and medicine.
And for Long COVID? NIH produced a lovely National Research Action Plan on Long COVID
that seems to be doing nothing, two years after patients and researchers demanded action. While the
report defined a lot of what is known, highlighting also extant questions, there’s no budget and no
plans for studies. Even under the $1.15 billion for the RECOVER plan, a year later with 7000 adults
and 300 children recruited (under 20% of expected enrollment) and $470 million squandered on the
effort, still there is only one clinical trial planned.1380 That is giving people with Long COVID a 10-day
course of Paxlovid. Why? On the one hand, one might hope that sequestered virus is playing a key role
in the disease; however, the data do not support this. Indeed, none of the approved antivirals work
after about 5-7 days after acute infection.
Typically, if no “private” enterprise can be identified to profiteer, it appears there is no will to
undertake research, embedded as NIH is in the milieu of corruption that destroys science, medicine,
public health and human lives by the millions.
FDA
Biden tops himself by appointing Robert Califf to head the FDA, an industry insider who will
maintain the sinecure of the corruption there.1693 (In a bitterly laughable twist, his nomination has
been delayed by none other than pharma slug himself, Joe Manchin, calling out his industry ties. The
theatre of the absurd has nothing on these low lifes, given the guy’s daughter is the proximate cause
for the outrageous cost of EpiPens as a former CEO of Mylan Pharm working hand-in-glove with the
criminal cartel known as Pfizer.1694)
Frustratingly, FDA’s credibility is severely damaged with the entrenched corruption and
conflicts of interest of a revolving door of employees and top brass going right into the pharmaceutical
industry, the very industry they’re charged with overseeing. That corruption is baked in by creating a
private funding scheme, rather than simply providing a budget like any other government agency,
FDA’s drug division budget is nearly 75% paid by pharmaceutical company “user fees.”1695 The Agency
winds up hat in hand begging pharma for its budget, creating a revolving door of industry insiders
that results in swift approval, failure to undertake required post-marketing studies, excessive costs for
far too often drugs that have little or no added medical value, horrific prices and lead more often to
disability, suffering and death. Where the drugs actually do work, most in the world never see them.
The recent approval of an Alzheimer’s drug, adacanumab, that even the advisory committee
said failed to have clinical benefit adds to their waning credibility (and see the citation which lays out
excellent ways for FDA to recover that necessary credibility).1696 It does not help that pharma
companies have demanded and received in their sales agreements full and complete immunity from
any harms, even ones they may maliciously have incurred.1697 Why wouldn’t people be skeptical?
Sadly, people have to be since the FDA’s regulatory capture persists despite myriad calls for reform.
The corruption starts at the top.1698
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As promoted by the invidious Bayh-Dole Act, the NIH handed over the “rights” (read:
privileges to price gouge) to Gilead, the government compounds the corruption by promoting it and
pronouncing it “effective” via the corrupt FDA. The FDA’s internal conflicts are making the public
acutely aware of their flaws. While my reading of the data suggests that boosters should be available
to many, certain experts disagree with this assessment and join a growing number of people leaving
the FDA after decades of service. Their main and vitally important complaint was that Pfizer refused
to turn over vital data,1699 typical of this criminal cartel.
These sorts of failures permeate FDA. In the oncology division, a study of approvals and how
many industry-sponsored trials provided patient level data for assessment of outcomes and claims
made found only marginal improvement, with over half of trials still failing to provide pertinent data.
Specifically, this was 168 of 304 trials that refused to provide pertinent data, including for
blockbusters like nivolumab, pembrolizumab and pomalidomide.1700 Usually, the excuse is the trial is
ongoing—but once approved, just let the money roll in, regardless of efficacy or safety!
The reviewers may be correct that boosters should be available to the most vulnerable and
perhaps younger/healthier can get by without. They felt the boosters should instead be made available
to the rest of the world. A noble sentiment, but the counterargument with that is there is this
unutilized manufacturing capacity globally, also being blocked by pandemic profiteer executives like
Albert Bourla and Stephane Bancel, CEOs of Pfizer and Moderna, respectively. Two people who I
believe should be brought before the International Criminal Court for their pandemic profiteering and
the resultant horrific suffering and death caused thereby as well as the prolongation of the pandemic.
Meantime, Pfizer finally published data on Paxlovid long after orders were made (and the
company’s inability to fill those orders). This reflects an ongoing abuse of power for profit and, while
in reference to the vaccine, the statement is as true of Paxlovid: There are strong reasons we don’t
just go by a company’s press release or a paper in a journal. There were times when I was at FDA
that we would have different conclusions than even the best medical journal,” said Jesse Goodman,
a Georgetown University biotech policy expert and former FDA chief scientist. “When it comes to
something that turns from the conclusion of a scientific paper to public health policy for the whole
United States in the space of a few weeks, that’s when we need to be really careful to get it right.”1699
Yet FDA blithely goes ahead with nods of approval for second rate therapies, ignoring a wide
range of other possibilities. The latest fiasco has been the completed submission for Moderna’s
vaccine to be administered to children under 5 years old. But rather than address this horrific gap in
coverage and care that could lead to ending the pandemic, FDA waffled and delayed until later in the
summer. This from all appearances is due to Pfizer wanting to have the first dibs or at least equal dibs
on the ongoing fiscal rape of health care systems without any regard to the pandemic, the lives of
children or their families.

Failures at the Global Level
Even the World Health Organization has begun to recognize that there is something wrong
with the market-driven model of profiteering that currently infects the planet. As vaccines do roll out,
access to treatments will help the diminishing number of cases that go on to severe disease. We can
envision a situation where mortality from the infection goes to zero. So far, fortunately, the vaccines
are still preventing serious disease and death in the majority of people. But that will change and likely
not for the better. As one group noted, nearly 70% of all clinical studies of therapeutics and vaccines
published in the top 6 ranking medical journals were undertaken in high-income nations.1701
But world leaders are too corrupt and venal (as we see with the failure to profoundly address
the threat to our existence represented by global heating). The result as the North hoards vaccines and
treatments, puts up barriers to access to poor nations and then decides arbitrarily and capriciously
that the emergency has passed, as ever, the poor are left in the lurch. The global “South” as with HIV,
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TB, malaria and other diseases, must as all “citizens” must, fend for themselves.1702 Not only with
miserly “help” of any sort but with added roadblocks of the World Trade Organization.
One way to get around the chokehold on vaccine access capriciously and arbitrarily created by
the abject greed of pharmaceutical company executives would be for the intellectual property rights to
be waived. The World Trade Organization (WTO) in 1995 established the Trade-Related Aspects of
Intellectual Property Rights (TRIPS) provided a framework for global respect of intellectual property
rights. The basic idea allows those who make discoveries to financially benefit and have some control
over those rights. This in turn would stimulate more inventions to make the world a better place. On
the face of it, this is a great idea—and I support those who make discoveries being rewarded, even
richly. But corporate greed has rendered it into a huge boondoggle of excess that instead of
stimulating innovation actually stymies it. Worse, it has permitted psychotic pricing that in a different
world would be seen as violations of anti-trust laws, price-fixing and other crimes. The effect then is
billions remain unvaccinated. This is a chronic horror of greed greater than life that has been
highlighted by the millions who have yet to access treatment for HIV or what should be inexpensive
cures for Hepatitis C.
Civil society groups around the world have sought to have a very narrow waiver imposed to
release the vaccines. And Biden said with his mouth he supports it, but in his actions, he has sided
with that greed, as is so typical of the “neoliberal” democrats who, in spite of popular demand or the
good of the people or the planet feel they must pander to corporate interests for the cash to win
elections. An idiotic notion of “learned helplessness” that becomes “earned helplessness” and often
results in failure at the polls. Indeed, the venal “leaders” of the EU via the WTO put forward a
supposed “compromise” that is not a case of “gosh, glass half full” but rather a cup of poison. It is a
despicable position that simply kowtows to and locks in the vicious profiteering of pharma.1703
The US Trade Representative (USTR) carries on a long tradition of threats and intimidation
against any nation that dares defy the demands of pharma’s pandemic profiteers in deeds and acts
that are nothing short of a kind of Trade Terrorism insofar as its impact has been great for profits and
horrific for people struggling with access to care and treatment. FIAR has joined dozens of
organizations around the world demanding an immediate TRIPS waiver be issued by the WTO to
facilitate global manufacture of vaccines as well as for therapeutics and diagnostics.1704 The demands
are falling on belligerently deaf ears, although the call for ending vaccine apartheid, nationalism and
hoarding is growing. Instead, the global “North” should listen to leaders and health ministers and civil
society from low- and middle-income nations (LMICs).1705
But delay is all pharma executives need: they and their parasitic stockholders win to the tune of
billions. Despite the fact that even economists recognize that a waiver would not adversely impact
their pandemic profiteering: still, they companies’ executives steadfastly refuse.1706
The world’s nations should NOT be at the mercy of the corrupt leaders of the EU, US and the
trade terrorism of the USTR who prioritize profit over science, medicine, life, health and ending the
pandemic. While Biden has supported the TRIPS waiver in word, he has failed to press the matter. In
any case, Pharma wins! Their delays and demands effectively shut off access, perpetuating the
pandemic, the suffering and death worldwide. Oxfam has noted a manufacturing cost of a bit over
$1/shot; but companies are charging governments from $7 to $24/shot.1629 Even when a factory is set
up in South Africa by J&J, they wind up exporting the vaccines to Poland where presumably they can
rape more profit reward than in the subjugated low- and middle-income countries. This despite
growing evidence that the pandemic hit Africa harder than previously thought. In Kenya, death rates
were some 10% higher than in previous periods, suggesting a death toll more like 28,000 than the
official estimate (at the time the article was written) of 5,520.1707
So much “winning” for their profiteering executives and shareholders, in the cause of fiscal
rape and economic genocide. Still, the side of sanity can prevail. The group, Public Citizen, released A
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Piece of the COVID Vaccine Recipe, detailing the recipe for producing Pfizer-BioNTech’s mRNA
vaccine.1708
A “compromise” version has been floated that has widely been decried as actually worse than
the original language. Despite having many candidate vaccines and therapeutics under investigation,
the effect of pharma executives and dense trade agreements that cover every aspect from manufacture
to delivery, the effect has been to deny access. As Georgetown University Professor Lawrence O.
Gostin has noted, “the last thing you want to do is to repeat the unconscionable inequities,
nationalism, and populism that we have seen” in this pandemic.1709 Yet that is exactly what we
continue to see. Addressing this NOW is vital not just for the COVID-19 pandemic but for future
disasters already brewing in the wild.
A debate between Mohga Kamal-Yanni and Thomas Cueni was startling in the pathetic
response of the latter to the serious issues raised. In the former, the destructive effect of privatized
vaccine production and access on innovation and use of other potential vaccines and therapeutics is
dismissed as merely the effect of national hoarding. But when nations suffer regulatory capture under
the pernicious influence of pharma’s lobbying and greed and the consequent deep corruption of
national leaders, this argument is worse than lame on the part of Cueni. It is deeply ignorant of the
realities that create hoarding while simultaneously impeding the manufacturing capacity of low- and
middle- income nations necessary to address the needs of their populations and nations where such
capacity is minimal or non-existent.1710

The Future: Pandemics Rising
The sudden global spread of the monkeypox virus in May, 2022 adds a new set of concerns,
along with the outbreak among children of hepatitis of as-yet unknown etiology.
For a time, monkeypox was spreading pretty much uncontrolled, public health practices having
been abandoned and defunded by Congress. That disease may be on the decline but a bit early to be
confident (with another variant of the virus circulating outside of DNC into South Sudan that is
resistant to extant vaccines).
The failures associated with COVID and monkeypox bode nightmare scenarios for the future.
Indeed, one would think this would be a matter of national security. What could a bad actor
anticipate? Clearly, biological warfare is a psychotic notion given how indifferent pathogens are to
borders. Just the same, the response to pandemics in the “North” or “West” has been to minimize
public involvement, privatize responses, enrich a very few to the tune of billions while allowing a
pandemic to rage unchecked by even the basic means we have at our disposal. In short, an intentional
spread of disease would meet no resistance, given the abject obeisance to “market forces” instead of
public good.
Testing, contact tracing and vaccines and treatments for the disease are under-utilized and as
the article cited in the quote above underscores, the FDA wasted time “inspecting” a vaccinemanufacturing facility in Denmark already approved by the European Union, following stodgy rules
as a new epidemic unfolded before our eyes. Meanwhile, one vaccine manufacturer, Jynneos, will be
charging $100 per shot for a $1 vaccine. Criminal profiteering.
This infection spreads through close contact as well as infected blankets or clothing. Dense
sexual networks facilitate the spread but, despite nonsense to the contrary, does not make this a
sexually transmitted infection (STI). The predominant population of men-who-have-sex-with-men
where the pandemic evolved resulted in a pretty immediate response by MSM. Seek a vaccine, seek
testing and treatment—largely unavailable with anemic and faltering efforts by the government.
One in 2017 in Nigeria was attributable to population growth, accumulation of unvaccinated
cohorts and decline in smallpox vaccine immunity.1711 Monkeypox is beyond the scope of this
document, although at least there are two vaccines, JYNNEOS, a live, replication incompetent
vaccinia virus, and ACAM2000, a live, replication competent vaccinia virus.1712 Unfortunately, CDC
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has made a hash of this as well, failing to undertake necessary testing, ring vaccination and assuring
access to tecovirmat (TPOXX, one approved treatment). The disease can last a month, with weeks of
potentially horrific pain. Initially, dense sexual networks of men who have sex with men has resulted
in a downplaying of the public threat, homophobia and referring to this as a sexually transmitted
disease. It is not. It DOES spread readily by such close contact as in sexual activity but is spread
through non sexual touch, infectious material on clothing and blankets AND, if perhaps in a
somewhat more limited way, by respiratory secretions (i.e., it’s airborne).1713 At the same time, it has
lent many of us suspicions that our community may be sacrificed as readily as women, people of color
and others who might have the temerity to interfere with profits.
To add to the infamy of incompetence, FDA has failed to approve TPOXX. It had been
approved for smallpox under the “Animal Rule” mechanism, given the impossibility of running ethical
trials that might include a placebo, relying on animal models for efficacy and ongoing studies of safety
when used in humans. Monkeypox being less lethal, NIH had no problems planning an RCT for the
Democratic Republic of the Congo. Given the mutations in the virus, the rapid spread and the severe
outcomes for infected individuals, the AIDS Clinical Trials Group (ACTG) will be conducting an RCT,
leaving CDC and FDA to collaborate on “streamlining” expanded access programs. However, it is
unclear to me what the control arm will be—we know it’s safe enough.1714 Who would want to enroll in
a study that gave you even a one-third or worse, 50-50 chance of receiving a placebo?
Others note viruses like the filovirus known as Lloviu found in Schreiber’s bats in Hungary
(having previously been observed among the same bat species in Spain). This infection can spill over
to humans. This is in the same family as the dreaded Ebola and Marburg viruses and bears functional
and genomic relatedness to it. So far, however, it is unclear if it causes disease in infected humans.1715
Such uncertainty should of course not be eclipsed by complacency.
Nipah virus, found in endemic patterns in parts of India has high pathogenicity and mortality
among infected individuals. So far, it doesn’t also have high transmissibility but good public health
practices will assure catching such a change early. Given how much public health practices and
policies have been abandoned to favor executive profiteering interests, it seems plausible there will be
even worse outbreaks of potentially more lethal infections, especially as environmental destruction
and global heating squeezes and alters the ranges for ticks, mosquito species, bat-human or animal
exposures and release of a range of potentially viable organisms as permafrost melts.

The Future: Policies and Plans
The inchoate and incompetent response to this infection by many leaders around the world has
resulted in millions of infections, probably over 20 million dead and potentially tens of millions with
long-term debilitating disease. Health care systems that in places like the United States are privatized
have slammed nurses, physicians, orderlies and other staff with the most horrific pressure with little
or no material support. Billions still have not received even one vaccine shot while the theatre of the
absurd politicization of prevention and treatment programs has resulted in needless infections,
suffering and death.
As with HIV/AIDS in the 80s, a bright spotlight has revealed the horrific deficiencies, some
baked in to support profiteering, that have failed to comprehensively address the pandemic. It is not
yet over, despite the current receding of the omicron variant. Perhaps no new variants will arise but it
would be foolhardy to engage public policy based on such a notion, especially given the course of the
pandemic and its frequent ability to produce nasty surprises.
Many have called for massive changes. Among the elements of change required to not only get
through this pandemic but for the next on the horizon, we need:
1. Substantial investment in Public Health programs and policies that pay sufficient numbers
of people to engage in
a. Surveillance, including testing, sequencing, contact tracing
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b. Improving physical plant to assure effective and robust ventilation (which could be
part of green programs to help conserve energy);
c. Assurance of adequate supplies of materiel such as PPE, syringes, vaccines and
therapeutics;
2. Reform of the US Patent Office to assure that
a. discoveries are indeed novel; and
b. that discoverers are duly rewarded and protected; but
c. pandemic profiteering that denies global access to public goods is criminalized,
assuring executives that carry on such practices are indicted, convicted and
imprisoned;
3. Reform the US Trade Representative Office to assure it address the needs of citizens and
civilians and stops being the strong-arm bully of the corrupt pharmaceutical industry in
threatening other nations looking after the health of their own citizens;
4. PRESS for a TRIPS waiver and then seek to overhaul WTO;
5. The Defense Production Act is properly utilized to assure domestic manufacture as well as
export of pandemic necessities;
6. Vulnerable populations are provided with both the financial resources and necessary
materiel to safely navigate the particular risks associated with being a frontline worker
(whether that be nurses, people making deliveries or working in public);
7. Reform of the Health & Human Services, including CDC, NIH and FDA that
a. Eliminates the revolving door to industry profiteering;
b. Assures that sane policies rooted in principles of public health are adhered to rather
than capitulating to the wealth of executives while ignoring the realities of workers;
c. Undertake clinical and platform studies rooted in outcomes designed to address the
needs of patients in the context of good science and medicine;
d. Including undertaking appropriate head-to-head trials of interventions like vaccines,
without regard to origin;
e. Use march-in rights to end profiteering;
f. Conduct clinical trials based on evidence and potential for a therapy, not based on its
designation as a “drug” or “nutrient” or “botanical”;
g. Create more pathways for the creation of public goods, like vaccines and
therapeutics, that reward discoverers, assure good manufacturing practices and
reasonable profits, not excessive and bloated, where there is private sector
involvement;
8. In the United States, establish a Medicare-for-All so people don’t get bankrupt if they get
sick (as has been laid out by Jayapal and Sanders);
9. Bolster the investigative power of the DoJ to go after white collar crime and, as necessary,
change or renew laws around anti-trust violations;
10. End “corporate immunity” that permits executives to hide behind the fictional entity of a
corporation while committing acts that create enormous harm and threat to both citizens
and the planet;
11. Eliminate the Bayh-Dole requirement to hand over publicly-funded discoveries to private
companies.
That’s the short list off the top of my mind. Happy to hear other thoughts on these ideas as well as the
rest of this large and evolving document.

Resources

AllAfrica Interactive Map: https://allafrica.com/coronavirus/#covid19-map
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CORONA Project (Registry of Off-Label and New Agents; Fajgenbaum): https://cdcn.org/corona/
Covariants: https://covariants.org/
COVID Lineages: https://github.com/cov-lineages
COVID Therapeutic Locator: https://healthdata.gov/Health/COVID-19-Public-Therapeutic-Locator/rxn6-qnx8
COVID-19 in Africa: https://mo.ibrahim.foundation/covid-19-africa-challenging-road-recovery
Democratizing Vaccine Access: https://in.boell.org/en/vaccine-production
Diagnostics list: https://www.finddx.org/COVID-19-backuplp/pipeline/
Edinburgh Long COVID: https://www.annerowlingclinic.org/research-trials/find-project/edinburgh-long-covid-study
Eric Feigl-Ding, MD’s blog: https://drericding.substack.com/
Guide to Pharmacology: https://www.guidetopharmacology.org/GRAC/CoronavirusForward
HIV i-Base: https://i-base.info/htb/section/COVID-19
Immune Escape by Variant:
https://public.tableau.com/app/profile/raj.rajnarayanan/viz/ImmuneEscapevsACE2BindingrelativetoBA2USA15DayTrends/Dashboard2
India Covid-19 Mgmt Strategies: https://network.exemplars.health/india-covid-19-sos/
Infectious Disease Society: https://www.idsociety.org/practice-guideline/COVID-19-guideline-treatment-andmanagement/
Institute for Health Metrics and Evaluation: https://covid19.healthdata.org/global?view=cumulative-deaths&tab=trend
Long Covid Patient-Led Research Collaborative: https://patientresearchcovid19.com/
Long Covid Resource Library: https://pandemicaidnetworks.org/long-covid-research-library
Make My Test Count: https://makemytestcount.org/
Masks: https://www.projectn95.org/
Medicines Patent Pool: VaxPAL vaccine patent information https://medicinespatentpool.org/what-we-do/vaxpal
Monoclonal Antibodies for COVID, tracker: https://covdb.stanford.edu/page/mab-tables/
Nextstrain: https://nextstrain.org/ncov/gisaid/global/all-time?l=radial&m=div
Nextstrain Global Radial: https://nextstrain.org/ncov/gisaid/global/all-time?l=radial&m=div
NIH ACTIV-2 trial: https://www.nih.gov/research-training/medical-research-initiatives/activ
NYC Schools Daily COVID cases: https://www.schools.nyc.gov/school-life/health-and-wellness/covid-information/dailycovid-case-map
Occupational Therapists Long COVID guides: https://www.rcot.co.uk/post-covid-syndrome-long-covid#rcot-resources
Open Source R&D for COVID-19: https://www.knowledgeportalia.org/COVID-19
Our World In Data: https://ourworldindata.org/coronavirus
Our World in Data Vaccines: https://ourworldindata.org/covid-vaccinations
Overriding Patents for Access: https://thewire.in/law/remdesivir-favipravir-COVID-19-patents-indian-patents-act-ustr
Parasite without Borders: https://parasiteswithoutborders.com/
Patient Led Research: https://patientresearchcovid19.com
People’s CDC: https://peoplescdc.org/
R&D Resource for COVID, IP, Pricing: https://www.knowledgeportalia.org/COVID-19
Reality Check, William Haseltine: https://thetyee.ca/Analysis/2020/06/03/Vaccine-Will-Not-Erase-Pandemic/
React (Community program for long covid, vax AE): https://www.react19.org/
SARS-CoV-2 Variant Report: https://github.com/neherlab/SARS-CoV-2_variantreports/blob/main/reports/variant_report_latest_draft.md
Social & Emotional Support Resources for Black, Indigenous, People of Color, and LGBTQIA+ Communities:
https://entertainmentcommunity.org/social-emotional-support-resources-black-indigenous-people-color-and-lgbtqiacommunities
Supplement Evidence: https://examine.com/nutrition/supplements-for-cold-and-flu/
Testing: https://www.amp.org/clinical-practice/testing-resources-for-COVID-19/
Therapeutics Tracker: https://www.raps.org/news-and-articles/news-articles/2020/3/COVID-19-therapeutics-tracker
Therapy List (pharmacists): https://www.ashp.org/-/media/assets/pharmacy-practice/resourcecenters/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx
Third World Network (TWN): https://twn.my/
Tracking Lineages: https://public.tableau.com/app/profile/raj.rajnarayanan/viz/ConvergentLineages-VariantSoupWorld/VariantSoup
Training Series Dr. Seheult (#59, Micronutrients and COVID-19): https://www.youtube.com/watch?v=NM2A2xNLWR4
Treatment list: https://www.clinicaltrialsarena.com/analysis/coronavirus-mers-cov-drugs/
The Urgency of Equity – Toolkit for Schools: https://bit.ly/3icvtgR
United Nations World Health Org Therapeutics and COVID: WHO-2019-nCoV-therapeutics-2022.3-eng.pdf
Vaccination Tracker by Nation/Income: https://pandem-ic.com/covid-19-vaccine-doses-administered-per-100-peopleby-world-bank-income-group/
203

POTENTIAL COVID-19 TREATMENTS: 12/10/22

Vaccine Tracker: https://COVID19.trackvaccines.org/vaccines/
Vaccines Administered Tracker by nation: https://ourworldindata.org/COVID-vaccinations
Viral Variants: https://nextstrain.org/ncov/gisaid/global/all-time?l=radial&m=div
https://covariants.org/
https://public.tableau.com/app/profile/raj.rajnarayanan/viz/ImmuneEscapevsACE2BindingrelativetoB
A2-USA15DayTrends/Dashboard2
Vitamin D (with zinc, vitamin K2) in Israel: https://www.youtube.com/watch?v=w9h-XQm2qEY
WHO vaccines list: https://www.who.int/who-documents-detail/draft-landscape-of-COVID-19-candidate-vaccines
WHO tracking variants: https://www.who.int/activities/tracking-SARS-CoV-2-variants
WHO therapeutics list: https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2022.3
WHO living guideline: https://app.magicapp.org/#/guideline/6471 (refresh for updates)
WHO Drugs Guideline: https://www.bmj.com/content/370/bmj.m3379

Complementary/Alternative Protocols

Center for East/West Medicine at UCLA: https://www.uclahealth.org/locations/center-east-west-medicine
Leo Galland, MD – 5-part strategy, long-COVID https://www.youtube.com/watch?v=DSqhsci6uj8
See also his website - https://drgalland.com/coronavirus-protection-protocol/
(This has been redacted; sadly, the FLCCC group has lost all credibility which injures the accurate assessment of
micronutrients, probiotics, botanicals and other interventions ignored by NIH.)

Clinical Trial Sites

AVAC Ongoing studies: https://www.avac.org/resource/ongoing-studies-2019-ncov-prevention-and-treatment
COVID-Out: https://covidout.umn.edu/
DisCoVeRy Trial, Inserm (France): https://presse.inserm.fr/en/launch-of-a-european-clinical-trial-against-COVID19/38737/ (note: stopped remdesivir arm early due to lack of efficacy)
National Library of Medicine: www.clinicaltrials.gov (reputable trials are posted here)
NLM: https://clinicaltrials.gov/ct2/results?cond=Coronavirus&term=&cntry=&state=&city=&dist=
PRINCIPLE trial: https://www.principletrial.org/
RECOVERY trial: https://www.recoverytrial.net/
TOGETHER Adaptive Platform Trial, repurposed drugs, early therapy: https://rethinkingclinicaltrials.org/news/august6-2021-early-treatment-of-COVID-19-with-repurposed-therapies-the-together-adaptive-platform-trial-edward-mills-phdfrcp/; https://www.togethertrial.com/ (arms include lambda interferon, ivermectin, fluvoxamine, doxazosin)
WHO SOLIDARITY trial: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novelcoronavirus-2019-ncov/solidarity-clinical-trial-for-COVID-19-treatments

Contact
Use gmail.com extension with “gmcfiar” to reach me. Also, contact tab at www.fiar.us

Special thanks to Simon Collins at HIV Treatment Bulletin for his help; thanks also to the Isvara Foundation for a grant
supporting this work.
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Moderna faces patent claims - https://news.bloomberglaw.com/health-law-and-business/moderna-must-face-patentclaims-over-us-government-vaccine-sales
Moderna lies - https://www.politico.eu/article/moderna-share-vaccine-tech-never-enforce-covid19-patents/
Moderna seize patent rights - https://theintercept.com/2022/08/23/covid-vaccine-patents-moderna-big-pharmasection-1498/
More lethal to kids than flu - https://www.bloomberg.com/news/newsletters/2022-06-03/coronavirus-daily-covid-ismore-lethal-to-kids-than-the-flu
NAC Study completed, no data - https://clinicaltrials.gov/ct2/show/study/NCT04419025
Nattokinase Interactions - https://pharmd.substack.com/p/drug-interactions-with-nattokinase
Nextstrain - https://nextstrain.org/ncov/gisaid/global/all-time?l=clock
Nirmatrelvir Generic Mfg - https://www.europeanpharmaceuticalreview.com/news/169411/generic-manufacturers-toproduce-covid-19-treatment-nirmatrelvir/ (Still true?)
One Health - https://www.universityaffairs.ca/features/feature-article/making-the-case-for-one-health/
Palmitoylethanolamide and Luteolin Supplement study (paywall) - https://www.eurekaselect.com/article/122704
Pandemic Draft Treaty - https://www.politico.eu/article/new-pandemic-playbook-draft-treaty-far-reaching-rulescountries/
PASC Paxlovid study - https://clinicaltrials.gov/ct2/show/NCT05595369
Paxlovid enigma - https://www.axios.com/2022/09/02/paxlovid-turns-into-pandemic-mystery
Pfizer not sharing - https://www.statnews.com/2022/09/06/pfizer-covid-vaccines-researchers-next-gen-studies/
Pharma must reveal pricing - https://www.reuters.com/business/healthcare-pharmaceuticals/big-pharma-may-havereveal-government-deals-whos-draft-pandemic-rules-2022-11-17/
Physician w/Long COVID - https://www.medscape.com/viewarticle/983069
POTS and Orthostatic Hypotension (OH) - https://www.leahynutrition.com/post/pots-and-oh-what-s-the-difference-orare-they-the-same
ProPublic COVID origins questions - https://www.propublica.org/article/senate-report-covid-19-origin-wuhan-lab
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Public Health Workers losing jobs - https://www.cnn.com/2022/11/14/health/public-health-jobs-khnpartner/index.html
Pulse Oximetry Racism - https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2794204 (Paywall)
Rage out of nowhere (covid) - https://www.rollingstone.com/culture/culture-features/long-covid-symptom-personalitychange-1243718/
Ramping up MPOX vax Zain Rizvi 11/1/22 - https://www.citizen.org/article/ramping-up-mpxv-vaccine-production/
RAT>10 days - https://dearpandemic.org/10-day-positive-contagious/
RSV Older - https://fortune.com/well/2022/11/15/rsv-older-adults/
Spike lingers - https://www.darkdaily.com/2022/08/31/researchers-in-boston-find-covid-19-spike-protein-lingers-inlong-covid-19-patients/
T cells mild vs severe - https://www.lji.org/news-events/news/post/a-closer-look-at-t-cells-reveals-big-differences-inmild-vs-severe-covid-19-cases/ (ref. Kusnadi)
Tenofovir may work - https://www.aidsmap.com/news/oct-2022/old-style-tenofovir-really-may-protect-against-covidlarge-us-study-finds
Traditional Medicine in Asia - https://thediplomat.com/2021/12/to-fight-covid-19-asia-increasingly-turns-to-traditionalmedicine/
TRIPS deadlock - https://healthpolicy-watch.news/how-do-you-spell-deadlock-t-r-i-p-s/
Young Dead Save Biz Money! - https://www.bloomberg.com/news/articles/2017-08-08/americans-are-dying-youngersaving-corporations-billions#xj4y7vzkg?leadSource=uverify%20wall
What COVID does to the body cite review - https://pandemicindex.substack.com/p/what-covid-does-to-the-body - the
citations from that URL:

OVERALL MORTALITY:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

(Safety & Health Magazine) Study reveals high COVID-19 mortality rates among labor, retail and service workers so working class people are much more likely to die.
(Times of Israel) Israeli long COVID study: 1 in 3 people fail to regain regular health months later
(Scientific American) The Number of Children Orphaned by COVID Keeps Rising - from January 2020 to May
2022, over 10.5 million children worldwide lost primary or secondary caregivers to COVID.
(Inside Medicine) Infants are being hospitalized with Covid at higher rates than most adults and seniors.
(Forbes) More Danger Ahead With BA.5: Covid-19 Reinfection Doubles The Risk For Death, Blood Clots,
And Lung Damage
(News Medical) Each SARS-CoV-2 reinfection causes more severe disease
(The Hindu) Every reinfection increases the risk to health
(Jerusalem Post) Long COVID’s link to suicide: Scientists warn of hidden crisis
(Financial Times) The growing evidence that Covid-19 is leaving people sicker
(WSWS) Data cover-up deepens as at least 3 children die of COVID every day in the US
(Everyday Health) How COVID-19 Attacks the Body: Lessons From the Morgue
(medRxiv) Estimating the number of breakthrough COVID-19 deaths in the United States - From April 04, 2022,
an estimate of 80-100,000+ deaths from breakthrough infections in the vaccinated.
(The Atlantic) America’s Pandemic Orphans (200,000+) Are Slipping Through the Cracks
(Reuters) U.S. poor died at much higher rate from COVID than rich, report says
(SFGate) Line cooks are at the highest risk of dying from COVID, says UCSF study
(Deseret News) New investigation reveals [U.S.] underreported COVID-19 deaths

GENERAL DISABILITY & LONG COVID:
•
•
•
•
•
•
•

(Axios) Long COVID is still disabling millions of Americans
(Journal of Medical Virology) Excess risk for acute myocardial infarction mortality during the COVID-19
pandemic
(Gavi) New survey suggests reinfection worsens Long COVID
(The Conversation) Reinfection will be part of the pandemic for months to come. Each repeat illness raises the
risk of long COVID
(BMG) Covid-19: WHO urges action as 17 million long covid cases are estimated in Europe
(WSWS) Long COVID and the working class: Brookings Institution report finds millions have left the labor force
(WSWS) Long COVID: Dramatic consequences seen among top German athletes
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

(Brookings) New data shows long Covid is keeping as many as 4 million people out of work
(WebMD) Long COVID Doubles Risk of Some Serious Outcomes in Children, Teens: Study
(Wales Online) Long COVID symptoms will be permanent for many, says study
(Fortune) Kids get Long COVID, too. Experts are racing to understand it
(MSNBC) Latest study on long Covid reveals bad news for just about everyone
(MarketWatch) ‘This isn’t just gonna go away’: Long COVID is crashing the retirement hopes of many Americans
(Fortune) Surviving the pandemic is only half the battle: ‘Long COVID’ could affect a billion in just a few
years
(Business Insider) Healthcare workers with long COVID are having their careers cut short due to
debilitating symptoms as the industry struggles with labor shortages
(Education Week) 1 in 5 Educators Say They’ve Experienced Long COVID
(Center for Infectious Disease Research & Policy) Global data reveal half may have long COVID 4 months on
(medRxiv) Multi-organ impairment and Long COVID: a 1-year prospective, longitudinal cohort study
(medRxiv) Long COVID in Children and Adolescents: A Systematic Review and Meta-analyses - Prevalence of
Long COVID in children/adolescents is 25.24%
(NJ Spotlight News) Living with COVID: Long COVID becoming pediatric ‘public health crisis’
(AAMC) ‘Scary and confusing’: When kids suffer from long COVID-19
(Financial Times) Researchers say more than 100m suffer ill effects for at least 12 weeks

BRAIN:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

(Nature Public Health Emergency Collection) F-FDG brain PET hypometabolism in patients with long COVID
(Reuters) COVID raises risk of long-term brain injury, large U.S. study finds
(Psychiatry Research) Larger gray matter volumes in neuropsychiatric long-COVID syndrome
(Vanderbilt University Medical Center) Neurologic complications common in children hospitalized with
COVID
(Bloomberg) COVID’s Effects on the Brain Can Be Noxious
(Bloomberg) Covid’s Harmful Effects on the Brain Reverberate Years Later
(PNAS) COVID-19 infection induces higher trust in strangers
(Center for Infectious Disease Research & Policy) COVID-19 neuro complications, long-term symptoms in
kids
(US News) COVID May Be Tied to Rise in Brain Infections in Children
(Oxford Academic) SARS-CoV-2 Brain Regional Detection, Histopathology, Gene Expression, and
Immunomodulatory Changes in Decedents with COVID-19
(Oxford Academic) How COVID-19 affects microvessels in the brain
(Guardian) Covid study finds millions have long-term smell or taste problems
(Nature) SARS-CoV-2 is associated with changes in brain structure in UK Biobank
(Oxford Academic) Neurovascular injury with complement activation and inflammation in COVID-19
(Taipei Times) Study finds 37% of youths have neurological symptoms
(Journal of Neuroinflammation) SARS-CoV-2 productively infects human brain microvascular endothelial
cells
(BBC Science Focus) COVID-19 could put us at a greater risk of neurodegenerative diseases and stroke
(Cell) Mild respiratory COVID can cause multi-lineage neural cell and myelin dysregulation
(Parents) How COVID-19 Can Affect Your Child's Brain
(Forbes) Covid-19: Long Term Brain Injury
(CNBC) Covid could trigger a spike in dementia cases, say Alzheimer’s experts
(Neuroscience News) In Long COVID, Blood Markers Are Linked to Neuropsychiatric Symptoms
(Bloomberg) Covid Can Shrink the Brain as Much as a Decade of Aging, Study Finds
(CTV News) Cognitive impairment from long COVID equivalent to aging 20 years, study finds
(The BMJ) Parosmia—a common consequence of covid-19 - smell & taste loss, aka brain damage.
(CTV News) UWindsor researchers discover children’s mental health worsens when COVID-19 cases
surge
(City News Toronto) COVID-19 brain fog: How the virus impacts the nervous system
(Medscape) Long-Term Smell Loss in COVID-19 Tied to Damage in the Brain's Olfactory Bulb
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•
•
•
•
•
•

(ScienceDirect) Prevalence and Risk Factors of Neurologic Manifestations in Hospitalized Children Diagnosed
with Acute SARS-CoV-2 or MIS-C
(SciTechDaily) COVID-19’s Severe Impacts on the Brain – Even in People That Did Not Experience Serious
Respiratory Symptoms
(WebMD) COVID-19 Pandemic Could Boost Global Dementia Rates
(The Conversation) Post-COVID psychosis occurs in people with no prior history. The risk is low but episodes
are frightening
(Forbes) A Case Of Shrunken Brains: How Covid-19 May Damage Brain Cells
(Jessica Wildfire) Covid Is Making Us Stupid, and We’re Letting It Run Wild

HEART & CARDIOVASCULAR HEALTH:
•
•
•
•
•
•
•
•
•
•
•
•

(Brisbane Times) Unlike flu, COVID-19 attacks DNA in the heart: new research
(Circulation) Association of COVID-19 With Major Arterial and Venous Thrombotic Diseases: A Population-Wide
Cohort Study of 48 Million Adults in England and Wales
(Nature Medicine) Lingering cardiac involvement in previously well people after mild COVID-19
(Indian Express) ‘Prevalence of youth suffering heart attacks goes up post-Covid’
(Nature Medicine) Long-term cardiac pathology in individuals with mild initial COVID-19 illness
(Blood Advances) Evidence of thrombotic microangiopathy in children with SARS-CoV-2 across the spectrum of
clinical presentations
(Science) Blood abnormalities found in people with Long Covid
(Fortune) Blood clots, heart problems, kidney failure: COVID creates a higher risk for rare pediatric health
problems, new CDC study finds
(Houston Chronicle) Houston cardiologist: COVID may bring ‘a tsunami of heart attacks in the future'
(medRxiv) Cardiac impairment in Long Covid 1-year post-SARS-CoV-2 infection
(John Hopkins) COVID and the Heart: It Spares No One
(medRxiv) Persisting pulmonary dysfunction in pediatric post-acute Covid-19

IMMUNE SYSTEM:
•
•
•
•
•
•
•
•
•
•
•
•

(The Tyee) What if COVID Reinfections Wear Down Our Immunity?
(Center for Infectious Disease Research & Policy) Signs of autoimmune disease, difficulty exercising noted 1 year
after COVID
(Linkoping University) Severe COVID-19 impairs the immune system for longer than 6 months
(medRxiv) Recent SARS-CoV-2 infection abrogates antibody and B-cell responses to booster vaccination
(medRxiv) Distinguishing features of Long COVID identified through immune profiling
(bioRxiv) Enhanced innate immune suppression by SARS-CoV-2 Omicron subvariants BA.4 and BA.5
(Cedars Sinai) COVID-19 Can Trigger Self-Attacking Antibodies
(South China Morning Post) Coronavirus uses same strategy as HIV to dodge immune response, Chinese
study finds
(Research Square) COVID19 induced immunosuppression and aggressive progression of primary cranial vault
lymphoma presented as a management challenge, a case report, and a review of the literature.
(Science) KIR+CD8+ T cells suppress pathogenic T cells and are active in autoimmune diseases and COVID-19
(NewScientist) Premature ageing of the immune system may be one cause of long covid
(Nature Immunology) Immunological dysfunction persists for 8 months following initial mild-tomoderate SARS-CoV-2 infection

KIDNEYS:
•
•
•
•

(HealthDay) COVID Infection Raises a Child's Odds for Type 1 Diabetes by 72%
(Missouri Independent) COVID causing more type 1 diabetes in kids, with days revolving around blood
sugar levels
(Wall Street Journal) New Research Shows Higher Risk of Developing Diabetes After Covid-19 Infection
(NBC New York) COVID-19 Substantially Increases Diabetes Risk in Kids, CDC Says
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PREGNANCY & REPRODUCTIVE HEALTH:
•
•
•
•
•
•
•
•

(NewsMedical) COVID-19 during pregnancy damages the placenta's immune response to further infections
(Body & Soul) Urologist on why COVID can shrink your penis
(Jerusalem Post) COVID-19 could cause male infertility - new Israeli study
(South China Morning Post) Covid-19 infection could damage testicles, harm sex drive in men, University of Hong
Kong study shows
(International Journal of Impotence Research) Tip of the iceberg: erectile dysfunction and COVID-19
(Fortune) Long COVID could be leading to a wave of erectile dysfunction as the pandemic invades our sex lives big “Children of Men” vibes
(Fatherly) COVID May Be Messing With Men’s Fertility, Study Suggests - Reduced sperm count
(Forbes) Covid-19 Damage To The Male Reproductive Tract

SKIN:
•

(Clinical Case Reports) Toxic Epidermal Necrolysis associated with COVID-19 infection
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