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COVID Part 2: Masks, long COVID, boosters, mandates, treatments, and more

Guest: Marty Makary, Zubin Damania and Monica Gandhi
Date: 2022-01-24 - Duration: 2:53:03
URL: https://www.youtube.com/watch?v=jAjKQY0_BQA

KEYPOINTS

« Omicron hospitalization data in early 2022 looked far milder than earlier waves.

Recorded January 17, 2022, the panel led with a Kaiser Southern California preprint: about 52,000 documented Omicron
cases, none requiring mechanical ventilation. Makary argued that with four or five community infections for every documented
one, that represents roughly a quarter million infections. Omicron was then 98.3% of US cases per the CDC, up from 73% in mid-
December, so older severity data no longer described the dominant variant.

* A large share of 'COVID hospitalizations' were incidental.

Hospitals reported that many admitted patients tested positive but were there for something else—about 53% at one system
and 65% at Jackson Memorial in Florida. The panel's rule of thumb was 50—-60% incidental, higher in highly vaccinated regions,
which matters for interpreting dashboards and for whether hospital strain reflects COVID illness.

» Population immunity, not only the variant, explains much of the mildness.

Gandhi described the debate since South African scientists first flagged Omicron. A serology study found about 79% of South
African adults had antibodies despite only around 25% vaccination; one analysis estimated vaccination alone carried a hazard
ratio of 0.24 for severe outcomes. Her view: T-cell and B-cell immunity from prior infection and vaccines blunts severe disease
even when antibodies wane.

T cells and B cells give durable, broad protection.

Gandhi cited SARS-1 survivors with strong T-cell responses 17 years later, and elderly survivors of the 1918 influenza whose
B cells could still make antibodies against that strain about 90 years on. Because Omicron's mutations cluster in the spike (about
32 of roughly 50 total), immunity to the whole virus—from infection or an inactivated vaccine like Covaxin—may help against
future variants.

» Myocarditis risk tracks dose and spacing.

Moderna's dose is 100 micrograms versus Pfizer's 30, which likely explains its higher myocarditis signal and why several
countries avoid it in younger men. A Canadian study found higher risk after the second dose with Moderna and with shorter dose
intervals, supporting Canada's 8-week spacing. An Alabama study of 175 people over 80 found immune response about 3.5
times greater when doses were spaced three months rather than three weeks.

» Boosters matter most for the old and sick.

Per a CDC analysis discussed, the risk of a severe outcome after even two doses was tiny across the population, with a
vanishingly small chance of death,while risk concentrated in people over 75 with multiple (often four) comorbidities. The panel
argued booster messaging should focus there rather than on blanket mandates.

* Public risk perception was wildly distorted.

Attia recounted a parent who estimated his unvaccinated, healthy son in his late 30s had a 50% chance of hospitalization or
death; the actual data suggested a risk on the order of 0.001. Makary showed that for 5-14-year-olds, suicide risk was about 6.5
times and homicide about 5 times that of COVID, and for 15—24-year-olds car crashes, suicide, homicide and overdoses together
were roughly 9-10 times greater.

» Mask quality matters; cloth masks are largely obsolete.

Gandhi said cloth masks may once have reduced severity (possibly via humidified air) but vaccination now does that far
better. The panel favored offering high-filtration masks—N95, KN95, KF94, FFP2—to those who want protection. A National
Academy of Sciences study found 20-minute transmission risk of about 10.4% with surgical masks, 4.2% with an N95 lacking a
nosepiece, and 0.14% with a well-sealed N95.

* One-way masking protects the wearer, which undercuts mandates.

Because a well-fitted N95 protects the person wearing it, the panel argued high-risk people can protect themselves without
population mandates. Attia noted he wants his 87-year-old father, on chemotherapy, in an N95—an individual choice rather than
a rule for everyone.

*Vaccination appears to reduce long COVID.

Gandhi, whose institution UCSF runs a post-acute COVID study, said long-term symptoms follow many severe viral
infections. Three studies, including one from Israel published that morning, suggested vaccinated people had fewer long-COVID
symptoms, and mild breakthrough infections in the vaccinated rarely produced lasting symptoms.

* Early treatments were underused.

Makary said a repurposed antidepressant, fluvoxamine, reduced mortality by 91% among compliant high-risk patients in a
trial, yet official bodies said evidence was insufficient. He added that concentrated convalescent plasma reduced hospitalizations
by about 50% and that many physicians knew little about either, along with the new oral antivirals.

* Polarization and tribalism hardened positions.

The group argued mandates and moralizing hardened the unvaccinated minority (about 15% of Americans over 5), and that
dismissing natural immunity backfired. Attia joked about his brother being treated as a 'filthy person' for catching COVID in early
2020. They urged humility and fact-based discussion over fear-based modeling.

EXAMPLES

*The '300,000 deaths' forecast
Attia criticized a projection of 50,000-300,000 additional US deaths by March 2022 as fear-based; he called 300,000 deaths
in roughly 40 days very unlikely.

* Sweden's long game
Once called a cautionary tale, Sweden later showed relatively favorable excess mortality, never focused on masks, and



achieved strong vaccine uptake in 2021.

* US excess deaths in 2020
Makary cited about 477,000 excess deaths from March to December 2020, roughly 385,000 attributed to COVID, leaving tens
of thousands unexplained and possibly due to missed care, overdoses and other indirect effects.

* Quebec's unvaccinated tax
The panel pointed to Quebec's plan to tax the unvaccinated and to children barred from organized sports; Attia argued
consistency would mean taxing people with BMI over 25 or high-risk hobbies.

*The Robert Malone interview
Damania went point by point through Malone's Joe Rogan appearance, calling 'mass formation psychosis' a garbage term
while acknowledging some valid concerns, and argued censorship made skeptics dig in.

* NIH research priorities
Makary contrasted 254 NIH-funded studies on COVID health disparities with very few on how the virus spreads and just one
grant on masks.

OTHER RELEVANT

* Read hospitalization numbers critically.
Ask whether patients are admitted for COVID or merely with it, and which variant dominates.

» Match precautions to personal risk.
Older people with multiple comorbidities benefit most from boosters, high-filtration masks and fast access to treatment;
healthy young people face very low risk.

» Upgrade the mask if you mask.
A well-sealed N95 or equivalent beats surgical and cloth masks by a wide margin.

* Know the treatment options early.
Ask a physician about antivirals, monoclonal antibodies or other evidence-backed options before illness worsens, rather than
relying only on vitamins.

 Plan an exit for every intervention.
Attia argued any measure, like an investment or war, needs a defined end point; the panel expected mask mandates could
ease within months as immunity rose.



COVID-19: Current state of affairs, Omicron, and a search for the end game |
Peter Attia, M.D.

Guest: Marty Makary, Zubin Damania
Date: 2022-01-05 - Duration: 2:45:29
URL: https://www.youtube.com/watch?v=GkIHGYY8vN8

KEYPOINTS

* A snapshot recorded on December 27, 2021.

Attia brings back Johns Hopkins surgeon and public-health researcher Marty Makary and internist Zubin Damania
(ZDoggMD) because he'd grown frustrated with shoddy science and messaging. He stresses that the conversation is dated:
three months later much more would be known. Treat the specifics as a record of what they argued at the time, not current
guidance.

* Omicron looked more contagious but less severe.

Laboratory data showed Omicron replicated about 90% less efficiently in lung tissue than Delta while spreading readily in the
airways, and South African epidemiology pointed to milder disease. They speculated COVID could become another endemic
coronavirus ‘cold’, noting the hypothesis that the 1889-1891 'Russian flu' was a coronavirus.

« Protection against infection fades; protection against severe disease holds.

They cited data that primary-series vaccines were about 70% effective against symptomatic infection, with booster protection
against symptomatic Omicron waning to roughly 35-45% by about 10 weeks. They argued circulating antibodies wane while B
and T cells sustain protection against severe illness, so infection-blocking shouldn't be the policy goal.

» Define an end game.

Attia asks what line in the sand returns the world to something like 2019. Respiratory pathogens infect 10-25% of people
every year in perpetuity, so zero COVID isn't realistic. Makary argues the remaining risk sits with the 10-20 million US adults
with no immunity; about 7,000 Americans a day were being hospitalized, mostly in that group.

* Natural immunity was treated as taboo.

Makary notes only three human coronaviruses have caused severe epidemics (SARS, MERS, COVID-19); natural immunity
to SARS remained solid 17 years later and to MERS at three years. A large Israeli population study suggested natural immunity
was strong and durable, yet US policy largely ignored it, unlike historic practice such as assuming immunity to measles for
people born before about 1960.

» Myocarditis risk is concentrated in young males, especially after dose two.

For 12-17-year-olds, blended mRNA data showed about 8-10 myocarditis cases per million doses in females but 56—69 per
million in males. About 90% of complications clustered after the second dose; most were mild, though a high share were
hospitalized. Several countries restricted Moderna for people under 30. For healthy young males, the panel argued, benefits
such as averted ICU admissions and deaths per million doses were small relative to that risk.

» Healthy children faced very low risk.

German data covering 5-17-year-olds over about 15 months showed no deaths among healthy children before vaccines; all
deaths were in kids with comorbidities. Israeli data showed zero deaths in vaccinated people under 30 after the primary series.
The CDC reported 668 pediatric deaths over two years, many with underlying conditions.

*The panel criticized booster messaging for teens.

They argued the CDC strongly recommended boosting all 16—17-year-olds the day after an announcement made without
releasing underlying data, while noting that 93% of people in poor countries had no vaccine. Makary also cited data on how
much risk healthy young people actually faced.

» Science and advocacy got blurred.

They criticized groupthink, lack of humility from top officials, and 'data fishing' (Makary describes CDC analyses across 50
states over 15 months that cherry-picked findings). Only about 0.05% of the NIH budget went to COVID research months into
the pandemic, with grants taking about five months to fund.

 Antivirals and testing changed the calculus.

Attia highlights new oral antivirals such as Paxlovid, whose trials showed no COVID deaths in the treatment arm, as tools 'we
couldn't fathom 12 months ago'. They questioned mass testing of healthy people versus targeted testing and protection (N95/
KN95 masks, avoiding risky events) for those at high risk.

» Lockdowns carried downstream costs.

They cited a Brown University study showing lower cognitive scores in children born during 2020, alongside delayed care and
mental health harms. Makary argued that a victory like 800,000 deaths instead of 2 million came with such an erosion of trust
that it may cost lives in the next public-health crisis.

EXAMPLES

« Pulling kids out of school
Attia recounts removing his kids from school about two weeks early in March 2020, showing how his own thinking evolved as
data improved.

» Masked kids in summer 2021
A story of three children in a grocery store wearing masks, face shields and PPE, long after their risk was known to be low,
illustrates fear outpacing data.

 Parachutes at 10,000 vs. 15 feet
Damania's analogy: mandating parachutes makes sense when jumping from 10,000 feet, not when jumping 15 feet into
water; policy should scale to risk.

*Vitamin D as surrogate



They discussed whether people taking 4,000-5,000 IU of vitamin D did better because of the vitamin or because it's a marker
of overall health; Attia suspects the latter.

* Flu testing, by comparison
Attia notes he had H1N1 around 2009-10 and, like most people, never thought to measure influenza infection rates in healthy
people, a contrast the panel drew with the push for mass COVID testing of people without symptoms or risk factors.

OTHER RELEVANT

» Match precautions to personal risk.

High-risk and unvaccinated adults benefit most from vaccination, antivirals and masks; low-risk people face different trade-
offs. The conversation keeps the claim tied to named mechanisms, numbers, and caveats so a listener can act or ask better
guestions without flattening the nuance.

*Weigh sex- and age-specific data.

For young males, consider myocarditis risk when discussing dose spacing, product choice and boosters with a clinician. The
conversation keeps the claim tied to named mechanisms, numbers, and caveats so a listener can act or ask better questions
without flattening the nuance.

* Ask for the data behind recommendations.
Policies without released evidence erode trust; look for primary sources. The conversation keeps the claim tied to named
mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

* Revisit conclusions as evidence changes.
This conversation reflects late-2021 knowledge and opinion; check current guidance and discuss decisions with your own
clinician.



169 - COVID-19 Lab Leak: Examining all sides of the debate & the barriers to a
full investigation

Guest: Katherine Eban
Date: 2021-07-19 - Duration: 1:45:46
URL: https://www.youtube.com/watch?v=RmBJFDBChxA

KEYPOINTS

«'Lab leak' covers arange of scenarios, not one theory

Eban, an investigative journalist who wrote about COVID's origins for Vanity Fair, stresses that 'lab leak' spans everything
from a natural bat sample brought back by field researchers and accidentally escaping, to an infected lab worker, to a genetically
modified strain getting out. 'Leak’ usually means airborne exposure, not liquid spilling from a pipe. The episode was recorded on
July 6, 2021.

» Lab escapes have happened many times before

Eban cites a Soviet anthrax leak and at least four SARS-1 lab escapes after the 2002 epidemic. The 1977 'Russian flu' was
an H1N1 strain from the 1940s and 1950s that reappeared and mostly hit people under 25, who had no natural immunity. They
note that much dangerous-pathogen work happens outside top-containment BSL-4 labs, including at Wuhan in BSL-2 settings.
Attia adds that BSL-4 is miserable enough to tempt researchers into shortcuts.

* No intermediate animal host has been found

SARS-1 was traced to civets within about six months, and MERS to dromedary camels. For SARS-CoV-2, Eban reports that
Chinese authorities tested up to 80,000 animal samples without finding a host. That leaves either an undiscovered intermediate
animal or direct jump from bats, for which the 2012 mine case below offers some precedent.

» Gain-of-function research divides virology

This research deliberately gives pathogens abilities they lack in nature, such as greater infectiousness to humans, to gauge
risk and possibly help forecast variants or design vaccines. One critic called it 'looking for a gas leak with a lighted match'.
Another called bringing cave viruses to crowded cities and making them more infectious 'the definition of insanity'. Asked for
proven successes, Eban mostly reports defenders' claims about vaccines and variant forecasting.

* US policy swung from a moratorium to a loophole-filled framework

After Ron Fouchier's 2011 work making a flu virus far more transmissible, which he described as among the most dangerous
ever, the Cambridge Working Group pushed back. The US paused funding of gain-of-function research on flu, SARS and MERS.
In January 2017 the pause was lifted and replaced by a review framework that Eban says had enough loopholes 'to drive a truck
through'.

* US money reached Wuhan indirectly

The NIH funded EcoHealth Alliance, a nonprofit led by zoologist Peter Daszak with a stated mission of mapping wildlife
viruses. EcoHealth passed subgrants to the Wuhan Institute of Virology, and the Department of Defense also funded EcoHealth.
The NIH had not released EcoHealth's progress reports, and investigations, including by the HHS inspector general, were
ongoing. Sources described a 'gain-of-function bureaucracy' in government with a stake in the answer.

*The furin cleavage site is suggestive but not a smoking gun

The site makes the virus better at infecting human cells, and one virologist called it a signature of Wuhan's genetic editing.
Nicholas Wade quoted David Baltimore calling it ‘the smoking gun', which Baltimore later walked back. Others note such sites
occur in nature. Eban says public information on the sequence can't settle the question.

* Politics distorted the debate

In April 2020 President Trump said he was certain it was a lab leak. Eban says this was months before the government's
most significant information came in, in late summer and fall 2020. Hours earlier, his own intelligence agencies had said the
virus was not genetically modified. Raising the lab hypothesis became tied to xenophobia, and outlets such as Vox later removed
‘conspiracy theory' labels.

* A full investigation looks unlikely

Full transparency would require China to restore its database and share sample records, lab notebooks and the medical
records of lab staff. There was no public blood-test data on three lab workers reported sick in late summer and early fall 2019.
The fallback is for countries to search their own files, as President Biden ordered in a review of less than 90 days, though Eban
doubts there is the political will.

EXAMPLES

* The Mojiang mine: six sick miners and a 96.2% match

In 2012, miners clearing bat guano in an abandoned Yunnan mineshaft developed COVID-like pneumonia; three of six died.
China never told the WHO. Wuhan Institute of Virology researchers sampled the mine heavily. One sample, later called RaTG13,
is 96.2% identical to SARS-CoV-2. It became known only after an unemployed science teacher in eastern India, 'The Seeker' on
Twitter, found a Chinese master's thesis about the case.

* A database went offline before the outbreak
The institute, about seven miles from the Huanan seafood market, held hundreds of samples. Its database was taken offline
in September 2019, months before the known start of the outbreak, and had not returned.

*The Lancet statement and undisclosed conflicts

In February 2020, 27 scientists published a statement, not a peer-reviewed paper, calling non-natural origin theories
conspiracy theories. One source said it was 'nailed to the church door'. Daszak organised it, and several signers worked for him
or received his grants, yet they declared no conflicts of interest. Daszak was later the only American on the WHO-led team in
China. A US government analysis Eban obtained called that team's 'highly unlikely' verdict baseless.

* Redfield's offer was refused
Former CDC director Robert Redfield told Eban he suspected the Wuhan institute from the start. He offered to send experts



to antibody-test its researchers, which he said could have ruled the lab out in a couple of weeks. China declined.

» Competing readings of the virus's stability

Alina Chan of the Broad Institute argues the virus seemed already adapted to humans, without SARS-1's early burst of
mutations; Attia links that to research using humanised ACE2 mice. Critics counter that it isn't optimised for human infection.
Attia calls that a red herring, likening it to saying the Hiroshima bomb could have been more lethal.

OTHER RELEVANT

*Think in separate probabilities
Attia breaks the question into three: was the virus brought into a lab, was it manipulated there, and could it escape? He treats
the last as close to certain given history and the temptation to cut corners.

» Real conspiracies need cover-ups

Attia's test, from his own conclusion that Oswald acted alone in the Kennedy assassination, is how hard a cover-up would be
to sustain. Eban went from dismissive to 'even odds'. She would change her mind if a host animal turned up, but too many
guestions remain. She treats the barriers to investigation as the most troubling part of the story.

*Weigh anonymous sources carefully
Eban interviewed members of DRASTIC, an independent research group, but excluded anonymous members she couldn't
speak with, because their agendas can't be assessed.



#160 - Paul Offit, MD: Latest on COVID-19 vaccines and their safety, herd
iImmunity, & viral variants

Guest: Paul Offit
Date: 2021-05-03 - Duration: 1:26:49
URL: https://www.youtube.com/watch?v=da2AuPN1ehl

KEYPOINTS

*Two vaccine platforms were in wide use by spring 2021

The mRNA vaccines (Pfizer and Moderna) deliver instructions for the spike protein. The J&J vaccine uses a replication-
defective adenovirus 26 vector, which had already been given to about 200,000 people in West Africa against Ebola. More than
six million US doses of J&J had been given, and more than 20 million AstraZeneca doses in the UK and Europe. Russia's
vaccine used Ad26 followed by Ad5. Offit traces the lineage back to cowpox in the late 1700s and Pasteur's killed rabies vaccine
about 100 years later.

» Rare vaccine side effects show up within about six weeks

Offit says serious vaccine side effects historically appear within weeks of a dose. Examples include narcolepsy from one
adjuvanted 2009 pandemic flu vaccine (about 1 in 55,000) and Guillain-Barré after flu vaccine (about 1 per million). Others are
vaccine-derived polio from Sabin's oral vaccine (about 1 per 2.4 million) and yellow-fever-like illness from the yellow fever
vaccine (about 1 per million). That's why he discounts fears about '10 years of data' for mMRNA, which cells translate into protein
and can't reverse into DNA.

*Why HIV beat vaccine makers, and SARS-CoV-2 hasn't

HIV mutates its surface glycoprotein again and again within a single infection, and it grows in T helper cells, the orchestrators
of the immune system. Several billion dollars, including an adenovirus-vector vaccine that may have made things worse, failed to
produce an HIV vaccine. SARS-CoV-2 mutates far more slowly, more like measles, whose 1960s vaccines still work 50 years
later.

»Variants so far are close enough for current vaccines

The original D614G strain killed about 570,000 Americans and is the target of every vaccine. B.1.1.7 (UK) is close enough to
be covered. Offit watches whether a variant arises that natural or vaccine immunity can't touch, which would put us 'back to
square one'. He thinks SARS-CoV-2 won't be a 'one and done' vaccine but needn't be yearly like flu.

« Sterilizing immunity is unlikely, but disease protection should last

Viruses with short incubation periods, like this one, let infection get started before memory B and T cells can respond.
Diseases like measles, with 10-14-day incubation, can be eliminated, as measles was in the US by 2000 and rubella by 2005.
Offit expects antibody levels to fall over 6—-18 months, while memory cells keep protecting against severe disease for a few
years, not decades.

» Get the second mRNA dose
One dose gives about 80% protection and two give 90-95%. Offit says the second dose also gives more complete immunity
and more breadth against variants that have drifted from the original strain.

 Relative and absolute risk reduction were poorly communicated

When J&J was authorized, headlines compared it with Pfizer's '96%' and Moderna's '95%' efficacy. In Pfizer's roughly 40,000-
person trial there were about 165 cases among 20,000 placebo recipients versus 8 among vaccinated people, an absolute risk
reduction of about 0.9%. J&J's absolute reduction was about 1.7% and Moderna's about 1.2%. By absolute measures, the
‘weaker' J&J vaccine looked at least as good, and all three are great vaccines.

*The J&J pause was an overreaction that chilled confidence

With about one case of cerebral venous sinus thrombosis per million doses, Offit estimates roughly 1,850 deaths prevented
per million vaccinated. He understood the goal of warning doctors not to treat these clots with heparin, but believes the pause
sent 'a chill' that would spill over to every COVID vaccine.

* Herd immunity needs about 80%, and hesitancy is the obstacle

Offit estimates 22—-30% of Americans had been infected and that about another 120 million people needed full vaccination.
Surveys then showed about 30% of Christian evangelicals refusing, and about 14% of Black Americans saying they definitely
wouldn't get vaccinated. He expected vaccines approved down to age 12 soon and to age 6 by early the next year.

EXAMPLES

» Michigan's surge without a death surge

Cases rose but deaths didn't, because about 55-57% of over-65s were fully vaccinated and about 75% had at least one
dose. People over 55 account for about 92% of deaths. The conversation keeps the claim tied to named mechanisms, numbers,
and caveats so a listener can act or ask better questions without flattening the nuance.

*Why a healthy 50-year-old should get vaccinated

Offit points to long-term neuropsychiatric complications, reported in up to a quarter of patients 6—12 months out. He also
notes about 500,000 Americans can't be vaccinated because of chemotherapy or biologic drugs, and depend on everyone
around them.

 Polio as an analogy
Only about 1 in 200 polio infections caused paralysis, so silent spread was rampant, as with COVID. The US hasn't seen
natural polio since the 1970s because children are still vaccinated.

* Testing failure

The viral sequence was known by January 2020. By the time US testing problems were sorted out, South Korea had run
about 500,000 tests versus fewer than 5,000 in the US. The US has about 4% of the world's population and about 20% of its
COVID deaths.



OTHER RELEVANT

« Judge vaccine safety by timing and scale
Most rare harms appear within six weeks, and well over 100 million US doses by then had revealed no rare serious mRNA
signal at that point. Use that framework rather than 'it's too new'.

* Interpret efficacy numbers carefully
Compare vaccines on outcomes that matter (hospitalization, death) in similar settings. Use absolute risk reduction and
number needed to vaccinate (100 + 1.7 is about 60 for J&J against any illness in its trial) alongside relative efficacy.

 Prepare for the next pandemic

SARS (2002), MERS (2012) and SARS-CoV-2 came within about 20 years. Offit urges stockpiles of protective equipment and
ventilators, and global vaccine capacity, since 'we're only as strong as our weakest nation.' Peter and Offit also weigh the natural-
spillover and lab-leak theories of the virus's origin.



#159-Peter Hotez MD, PhD.: The anti-vaccine movement, causes of autism, &
COVID-19 vaccine update

Guest: Peter Hotez
Date: 2021-04-26 - Duration: 2:08:58
URL: https://www.youtube.com/watch?v=eADOXIYd-Bs

KEYPOINTS

»The anti-vaccine movement survives by moving the goalposts.

Hotez, a vaccine scientist and pediatrician at Baylor, dates the modern movement to Andrew Wakefield's 1998 Lancet paper
linking the MMR vaccine to autism. As each claim was refuted it shifted: to thimerosal, then to vaccine spacing, then aluminum,
then vague 'chronic illness' and HPV-vaccine infertility claims. He calls these versions 1.0, 2.0 and 3.0; the autism thread never
fully disappeared.

* The Wakefield claims collapsed, but slowly.

By around 2007—-2008 nearly every Wakefield claim had been debunked, and the Lancet retracted the paper in about 2010
after an earlier expression of concern. Attia stresses that open discussion won't dissuade the roughly 20% firmly convinced
vaccines are evil; Hotez's goal is helping undecided parents.

e Thimerosal was removed before the autism hypothesis gained steam.

Thimerosal, a preservative in multi-dose vials that contains ethylmercury (not the more toxic methylmercury), was proposed
in 2001 as an autism cause. Hotez notes its removal from childhood vaccines was already underway around 1999, and that the
2001 hypothesis was reasonable to raise at the time—it just didn't hold up.

» Spacing out vaccines has no supporting evidence.
Hotez says he isn't aware of data showing a benefit from delaying or spreading vaccines, and there are no trials supporting
alternative schedules, while delays leave children unprotected during their most vulnerable months.

*The Hib vaccine shows how dramatic a vaccine's impact can be.

As a pediatric resident at Massachusetts General in 1987—-88, Hotez admitted a child with Haemophilus influenzae type b
meningitis every couple of weeks. A conjugate vaccine attaching the bacterial capsule to a protein produced infant immune
responses and was licensed in 1989; Hib meningitis became rare.

* HPV vaccination is cancer prevention.

Several high-risk HPV strains, including 16 and 18, cause cervical and other cancers. Australia expects to eliminate cervical
cancer by 2030 through vaccination. Attia, father of a 12-year-old girl, walks through a parent's instinct to wait until 18 and why
vaccinating before any exposure gives the best protection.

» Autism begins in fetal brain development, not after vaccines.

Hotez's daughter Rachel was diagnosed at 19 months; full clinical expression often appears around 18-24 months, which is
why vaccines given then are falsely blamed. Brain changes are detectable in infancy (a UNC Chapel Hill group) and prenatally
(Eric Courchesne's group at UCSD), and the Broad Institute has identified about 100 autism-linked genes involved in early fetal
brain development, many in neuronal communication.

» Genetic testing explains only a portion of cases.

Whole-exome sequencing finds a relevant mutation perhaps 30—40% of the time, reflecting non-coding and other factors.
Hotez thinks rising prevalence (figures around 1 in 54—62 were discussed) mostly reflects broader diagnosis and longer survival;
he's seen no convincing evidence of a true rise in incidence, though it is hard to prove.

*Vaccine hesitancy has become politicized.

Starting around 2014-2015, the movement allied with ‘health freedom’ politics on the far right, after California tightened
exemptions following a measles outbreak tied to Disneyland. A PBS/NPR/Marist poll found about 41% of white Republicans
saying they wouldn't get a COVID vaccine, matching his Texas A&M collaborators' findings.

« Early-2021 COVID vaccines all performed well, with variant caveats.

Pfizer's adolescent (12-15) trial had about 1,200 per arm, with 18 COVID cases in the placebo group and none vaccinated,
high but small numbers. The B.1.1.7 variant (N501Y substitution) was covered well; the South African variant reduced protection,
with AstraZeneca showing about 10% efficacy against mild-to-moderate disease. Hotez expected J&J might become two doses
and boosters to be needed.

* Global vaccine supply is the next crisis.

With 1.1 billion people in sub-Saharan Africa and 650 million in Latin America, Hotez feared the world had little for them. His
team adapted their SARS/MERS work into a low-cost recombinant-protein COVID vaccine produced in yeast, like hepatitis B,
scalable to around 100 million doses a month.

EXAMPLES

* Measles in the Somali community
In 2017, after anti-vaccine town halls Wakefield attended in Minnesota, MMR coverage in the Somali immigrant community
fell from over 90% to about 40%, and an outbreak sent around 21 children to the hospital.

» Orthodox Jewish communities in 2018-2019
Similar targeting in Brooklyn and elsewhere led to an outbreak with about 50 hospitalizations and 18 ICU admissions; Hotez
notes measles' reproductive number of 12—18 makes it the ‘canary in the coal mine'.

*'COVID is a hoax' last words
Hotez cited an ICU nurse describing a dying patient whose last words were that COVID-19 was a hoayx, illustrating how fringe
health-freedom messaging went mainstream.

* Rachel's gene
Whole-exome sequencing of Rachel and her parents at Baylor Genetics identified a mutation in a neuronal spectrin gene, a



cytoskeleton gene consistent with early brain development.

» Hepatitis B vaccine as a low-risk benchmark

Discussing infant hepatitis B shots, Hotez described it as about as low-risk as vaccines get: a recombinant protein produced
in yeast, used for almost four decades in hundreds of millions of children with an excellent safety record. Attia framed the
guestion for parents as what, exactly, they lose by vaccinating.

OTHER RELEVANT

* Don't delay or space vaccines without evidence.
Alternative schedules lack supporting data and prolong vulnerability. The conversation keeps the claim tied to named
mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

» Consider HPV vaccination before exposure.
Vaccinating around ages 11-12 maximizes protection against cancer-causing strains. The conversation keeps the claim tied
to named mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

» Address hesitancy with empathy.
Hotez and Attia focus on undecided parents who need clear explanations, not on the committed minority.

* Understand autism's timing.
Signs appearing around 18-24 months reflect prenatal brain development, not recent shots.

*Watch for the same claims recycled onto new vaccines.
Hotez noted that anti-vaccine groups largely copy-pasted older assertions onto COVID-19 vaccines; recognizing recycled
arguments helps separate genuine new safety signals, which the scientific community does investigate, from repackaged ones.



#137 - Paul Offit, M.D.: An expert perspective on COVID-19 vaccines

Guest: Paul Offit
Date: 2020-11-16 - Duration: 1:36:05
URL: https://www.youtube.com/watch?v=CZJYoi_Vlic

KEYPOINTS

* A childhood hospital stay shaped Offit's career

In the 1950s Offit had a clubfoot operation that the surgeon himself advised against, and it failed. He then spent about six
weeks in a chronic-care children's hospital ward of about 20 children, many with polio, some in iron lungs. Parents could visit one
hour a week, on Sundays from 2 to 3. He says the experience pushed him toward pediatrics and preventing childhood disease.

*The modern anti-vaccine movement grew from fraud

Andrew Wakefield's Lancet paper on 12 children was not just wrong but 'knowing fraud', misrepresenting both clinical and
biological data. Since then, many studies have found no link between MMR and autism. Offit cites an Autism Science Foundation
survey showing about 85% of parents of autistic children no longer believe vaccines caused it. He worries that COVID disrupted
routine childhood vaccination, which had been near the 95% needed for measles.

» Rotavirus shows why big trials and caution matter

Before vaccines, rotavirus hospitalized about 75,000 US children a year and killed about 500,000 children worldwide, up to
2,000 a day, mostly under age two. Offit's rotavirus vaccine took 26 years. Its final trial enrolled about 70,000 babies, half on
placebo, partly because RotaShield, an earlier vaccine, was pulled within about 10 months of licensure. It caused
intussusception (bowel blockage) in roughly 1 in 10,000 to 1 in 30,000 recipients, which pre-licensure trials were too small to
detect.

* Normal vaccine development takes 15-20 years and at least $1 billion

Phase 1 tests doses in about 20—-100 people. Phase 2 expands to hundreds or thousands. Phase 3 involves tens of
thousands. Operation Warp Speed compressed this by running steps in parallel and paying to manufacture tens of millions of
doses before knowing whether they worked, a financial risk no company would normally take.

*The mRNA candidates differ in dose and cold chain
Moderna's vaccine came out of NIH work and uses 100 micrograms per dose in a two-dose series. Pfizer's uses a lower dose
but must ship and be stored at -70 to -80°C, compared with Moderna's -20°C, an 'ultra-cold chain' challenge.

* How the phase 3 trials judge efficacy

With about 30,000 people randomized one-to-one, the trials needed roughly 150-160 symptomatic cases to show statistically
robust efficacy. Offit, who sits on the FDA's vaccine advisory committee (meeting October 22), explained why the first vaccines
would come via Emergency Use Authorization rather than full licensure, simply because of time.

* Adenovirus vectors carry real but rare risks

The adenovirus vaccines deliver about 10 billion particles per dose. Offit recalls Jesse Gelsinger, who died about 20 years
earlier at Penn of a massive cytokine reaction to an Ad5 gene-therapy vector. The vaccine dose is about 1/300th of what
Gelsinger received, but rare events surface only in millions of people. AstraZeneca's trial holds were for neurological events,
including transverse myelitis (about 1 in 200,000 in the general population), which was judged likely coincidental.

» Coronaviruses don't change type the way flu does

Measles has never really changed serotype, so the 1963 vaccine still works. The four common cold coronaviruses, identified
in the 1960s, cause about 15-20% of the respiratory illness seen in hospitals. Offit hoped SARS-CoV-2 would behave more like
measles, so that a vaccine that works now still works years later.

* Other platforms were coming too

Purified-protein vaccines use the approach behind the hepatitis B vaccine (since the early 1990s), the HPV vaccine (around
2006) and the flu vaccine Flublok, so their record is long. Merck was a step behind, with candidates including a replication-
competent vesicular stomatitis virus vector. Russia's vaccine (Ad5 then Ad26) was announced by Putin in late August before any
phase 3 results.

*Vaccines may do better than natural infection
Short incubation periods let infection outrun memory cells. Measles' 10-14 days gives memory cells time to activate. Offit
sees some hope that a vaccine could induce better immunity than infection does.

EXAMPLES

* Two vaccine disasters of the 1960s

Formalin-inactivated RSV vaccine from NIH (Bob Chanock's lab) made children who later caught RSV more likely to develop
pneumonia and be hospitalized, and two died. A killed measles vaccine in 1963 caused 'atypical measles' pneumonia. These
cases are why researchers watch for vaccine-enhanced disease.

* Children and COVID
People under 21 are about 26% of the US population but about 0.08% of COVID deaths. About 120 children had died, similar
to the roughly 140-160 who die of flu each year. Trials were only beginning to move down to ages 16 and 12.

* Fever helps immunity

Offit explains that the immune system works better at higher temperatures. Studies repeatedly show that treating post-
vaccine fever with Tylenol or ibuprofen blunts the immune response, though heat can be dangerous for people who can't tolerate
the metabolic strain.

* Rationing at roughly 230,000 deaths

Two-dose vaccines would need hundreds of millions of US doses, which wouldn't be available at once. Priority would go to
people over 65 and those with high-risk conditions (obesity alone affects about 30% of Americans). Peter likens it to the end of
the film Contagion.



OTHER RELEVANT

» Older adults should look for trial data in their age group
Offit, over 65, wanted to see adequate representation. For example, about 10,000 trial participants over 65 with no serious
adverse effects in three months would reassure him.

* Rare side effects need population-scale monitoring

Even 50 years of study didn't predict RotaShield's intussusception. Expect post-authorization surveillance to matter, and
judge vaccines on phase 3 data, not on announcements like Russia's. The conversation keeps the claim tied to named
mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

» Don't reach for fever reducers reflexively after a shot

Unless discomfort or the strain of fever is a problem, letting a mild fever run may support a stronger response. The
conversation keeps the claim tied to named mechanisms, numbers, and caveats so a listener can act or ask better questions
without flattening the nuance.



#117 — Stanley Perlman, M.D., Ph.D.: Insights from a coronavirus expert on
COVID-19

Guest: Stanley Perlman
Date: 2020-07-09 - Duration: 1:43:55
URL: https://www.youtube.com/watch?v=YgY4svjn-M4

KEYPOINTS

» A coronavirus researcher since long before COVID

Perlman, a microbiology, immunology and paediatrics professor at the University of lowa, has studied coronaviruses for
nearly four decades. He trained as a paediatric infectious disease physician and was drawn to how viruses damage developing
brains. A mouse coronavirus causes demyelination resembling multiple sclerosis, and he studied that model for about 20 years
before SARS arrived. His lab now uses mouse models of SARS-CoV-1 and SARS-CoV-2. The conversation was released in late
June 2020, so it reflects what was known then.

*What makes a virus a coronavirus

Coronaviruses are grouped by how they look under the electron microscope, how they replicate and, now, their genetic
relatedness. Belonging to the family doesn't mean sharing hosts. Members infect mice, pigs, cows, cats, dogs and bats, and
close relatives infect insects and snakes.

* Animal reservoirs make viruses hard to eliminate

Measles and smallpox infect only people, which is why eliminating them is possible in theory. Most coronaviruses can cross
species: MERS is a camel virus, SARS-CoV-1 jumped between animals, and SARS-CoV-2 can infect animals. Attia notes a
reservoir lets a virus 'hide' outside humans even when most people are immune, as West Nile does in birds.

* SARS-CoV-1 burned out for two reasons

It emerged from a live animal market in Guangzhou. Perlman says it was almost certainly a bat virus that spread to other
animals, and up to a third of animal handlers had antibodies. It was declared eliminated in July 2003 after about 8,000 cases
worldwide. It had no ongoing animal reservoir, and people weren't contagious until they were sick, so identifying and isolating
cases worked.

* MERS: deadly but poorly transmissible

MERS, in a slightly different branch of the family, kills about 35% of those diagnosed, with roughly 2,500 confirmed cases.
Camels probably carried it since at least 1983, though it was found in people only in 2012. Perlman attributes the limited spread
to an RO of about 0.3. Infected workers returning to poorer countries infected no one, yet in Korea a single patient infected 186
people, mostly in hospitals.

* SARS-CoV-2 combines a cold virus with a SARS-like lung disease

Perlman describes it as a common cold coronavirus in the upper airway plus SARS or MERS in the lungs. That combination
gives it both transmissibility and severe disease. If only about one in five infected people develop pneumonia, its lethality among
pneumonia cases may resemble SARS. He compares it to 1918 influenza: a few percent fatality across a huge denominator.

* Bad luck, not biology, protected us before
Attia asks whether deadly coronaviruses are somehow bound to transmit poorly. Periman says nothing about the biology
makes a virus with SARS-CoV-2's spread and MERS's lethality unlikely. Attia calls that potential combination a five-fold disaster.

* No evidence of meaningful drift so far
Unlike influenza, the human coronaviruses don't seem to change much, with the partial exception of OC43. Perlman said
there was no evidence the new virus had changed in a way that would stop a vaccine or prior infection from protecting people.

* Immunity to coronaviruses wanes

Antibodies and protective IgA to common cold coronaviruses fade within a year or two, unlike smallpox antibodies still
measurable decades later. PerIman says no one really knows why, and that this is a key unknown for reinfection, vaccines and
herd immunity.

EXAMPLES

* One sick doctor in a Hong Kong hotel

SARS reached the world when a physician who had treated a sick animal handler traveled to a Hong Kong hotel while ill. He
infected others on his floor, and they carried it home to several countries. Perlman cautions that SARS's average RO of 2—3,
versus 1-2 for cold coronaviruses, hides how much spread came from a few people.

* Herd immunity arithmetic
Measles needs about 95% immunity; a virus with an RO of 2—3 needs roughly 60—70%. Perlman rejects the idea that
widespread silent infection lowers the threshold to 20-30%. He says it may simply mean more people are already immune.

*Why MMR and BCG are unlikely explanations

A popular graph claimed MMR vaccination explained why deaths rise above age 50. Perlman notes most people his age
actually caught measles and mumps, and that no one had shown any cross-protection. Attia doubts BCG for lack of specificity.
Perlman adds that boosting immunity, for example with interferon, might help just before exposure but could harm at the wrong
stage.

*Timing therapies to disease stage

Both men argue for antivirals early and immune modulators later, when the virus is gone and respiratory support matters.
They also argue for biomarkers to find the subset who benefit, because treating everyone dilutes a drug that helps 20%. Perlman
imagines serial cytokine testing feeding a model that flags who needs remdesivir, or ideally an oral version.

OTHER RELEVANT

* Long-term damage is uncertain



Perlman could never obtain follow-up data on MERS survivors. After SARS, he says, cognitive problems were attributed to
long ventilation and corticosteroids, and only occasionally to virus in the brain. With no virus found in the brain, he thinks
immune-mediated effects, like the rare Kawasaki-like illness in children, are more plausible than direct infection.

*The question that matters for society

A vaccine may prevent severe pneumonia even as immunity wanes. Perlman considers it more important, and still unknown,
whether it reduces shedding enough to stop transmission. He suggests re-running 1980s-style challenge studies in volunteers
given a cold coronavirus.

» Coexisting with the virus
Attia tells his five-year-old the virus is never going away, so the goal is learning to live with it.



#115-David Watkins, PhD: Immunology, monoclonal antibodies, & vaccine
strategies for COVID-19

Guest: David Watkins
Date: 2020-07-09 - Duration: 1:37:32
URL: https://www.youtube.com/watch?v=jwpTQJVPx08

KEYPOINTS

*The adaptive immune system is ancient and underpins vaccination

Watkins, an AIDS-vaccine researcher who spent decades on SIV in monkeys, separates the fast, nonspecific innate system
from the adaptive system of T and B cells. The adaptive system creates memory and goes back at least to amphibians. He calls
vaccination, which relies on that memory, the public-health measure that has saved more lives than any other.

* A positive antibody test doesn't mean you're protected

Only antibodies that cover the part of the spike that binds the human receptor neutralize the virus; antibodies elsewhere on
the spike may not stop infection. IgM appears first and fades over about two to three months, 1gG follows and carries the
eventual neutralizing response, and IgA protects mucosal surfaces. Standard antibody (serology) tests detect IgG or IgM, not
whether those antibodies neutralize.

* Responses vary hugely between people

Watkins cites a Rockefeller preprint of about 70 people with prior COVID-19 in which nearly 20% made no detectable
neutralizing antibodies. A few people could neutralize the virus even when their serum was diluted 1 in 5,000, while most
managed about 1 in 100. Whether low responders can be reinfected, and how soon, was unknown; common-cold coronaviruses
do reinfect people repeatedly.

» Neutralization is hard to measure routinely

The test requires mixing a patient's serum with live virus, adding it to cells and watching for infection over two to six days.
Labs do this for HIV, Zika and dengue, but there was no clinical version at the time, which is why ordinary antibody tests
dominated the news.

* HIV shows what a vaccine-proof virus looks like

In the first weeks of infection, HIV reaches 10—-100 million copies per milliliter, and almost every copy differs. Killer T cells and
antibodies select for escape mutants over and over because the infection is chronic. Its envelope protein is sparse and covered
in a sugar shield, and no vaccine has ever induced antibodies that neutralize it. Watkins can make monkeys produce huge
amounts of binding antibodies, but none neutralize. HIV has infected about 75 million people and killed 32 million, and Watkins
calls its vaccine challenges probably insurmountable.

* SARS-CoV-2 should be an easier target

It isn't chronic and shows far less escape, which Watkins puts at orders of magnitude less than HIV, so a protective antibody
response is achievable. He cautions that he'd been wrong about every prediction about this virus since January. Asked by Attia,
he estimated it at perhaps ten times worse than seasonal flu, depending on age, diabetes, obesity and initial viral dose. Attia's
own reading of age-stratified infection fatality rates was two to eight times.

« Live attenuated vaccines work best but carry rare risks

The 17D yellow fever vaccine came from a virus taken from a patient in Africa and weakened by repeated passage in
monkeys and lab culture. In Watkins's Brazilian collaboration, recipients' serum still neutralized it at a 1-in-5,000 dilution, though
protection against wild virus taken straight from a monkey was weaker. About 1 in 300,000 recipients get sick from the vaccine,
and some die.

* Monoclonal antibodies are Watkins's favourite strategy

Find the people who make the best neutralizing antibodies, clone the genes from their memory B cells, test the antibodies in
animals, grow them in large vats and inject them. Engineered mutations can keep protective levels for three to six months. Attia
frames it as giving people the product of B cells directly, ideal for nursing homes, high-risk patients and healthcare workers,
perhaps two to four times a year. Watkins adds that a cheap vaccine is still the best route for most people.

EXAMPLES

» A truck fire destroyed 30 years of samples
Moving his lab to George Washington University, Watkins shipped over 100,000 frozen samples in a truck with freezers and
liquid nitrogen tanks. It caught fire in North Carolina, destroying them.

*The attenuated SIV that turned dangerous

Ronald Desrosiers's SIV with the nef gene deleted protected monkeys strongly, yet years later some animals developed
disease as the virus repaired itself. In Watkins's own challenge study, the incoming virus recombined with the vaccine strain into
a new, highly pathogenic hybrid, a lesson in caution before giving any construct to millions.

» Antibodies against Ebola and yellow fever

Watkins says a monoclonal antibody given after Ebola infection cut deaths from about 50% to about 15%. His colleague
Esper Kallas in Sdo Paulo was treating yellow fever patients with about 40% mortality, and they wanted to test whether
neutralizing antibodies could save them.

* Zika: protection in monkeys, but not for the fetus

With Dennis Burton, Watkins showed that a combination of antibodies gave monkeys complete (sterilizing) protection against
Zika. But in a small number of pregnant monkeys already infected, antibody treatment didn't prevent transmission to the fetus.
The right approach depends on each virus's biology.

» Hepatitis C went from feared to curable
Hep C varies as much as HIV and has no vaccine, yet antiviral drugs now cure it in about 30—-60 days, albeit at high cost.
Attia, who feared hep C more than HIV during surgical training, calls it possibly the greatest medical advance of the past decade.



OTHER RELEVANT

* A vaccine doesn't need to be perfect

Attia argues that cutting viral load at first exposure by 70-80% could lower severity, spread and the risk of an inflammatory
‘cytokine storm'. That would be especially valuable in hospitals, where much early transmission happened. Flu vaccines are
imperfect too but protect healthcare workers and the elderly every year.

« Interpret antibody results cautiously
A positive serology test shows exposure, not necessarily neutralizing protection. Don't treat it as an immunity passport until
neutralization and its durability are better understood.

 Layer protection for the highest-risk people
The approach Watkins and Attia describe combines an affordable vaccine for the population with periodic monoclonal
antibodies for people who may respond poorly, such as nursing-home residents.



#107 — John Barry: 1918 Spanish flu pandemic—historical account, parallels to
today, and lessons

Guest: John Barry
Date: 2020-04-22 - Duration: 1:22:02
URL: https://www.youtube.com/watch?v=fnkOcG3HGI8

KEYPOINTS

* Most of the 1918 deaths came in a 14—-15-week window

Barry, author of The Great Influenza, puts the death toll at roughly 50-100 million, the equivalent of 220—440 million people
today. About two-thirds of those deaths came in roughly 14-15 weeks starting in late 1918, and influenza typically burned
through any one community in six to ten weeks. In absolute numbers it's the deadliest pandemic in history, though the medieval
plague killed a far larger share of the population, an estimated quarter to a third of Europe.

* Even 'swine flu' is a misnomer

Seven of the virus's eight gene segments look avian and one mammalian, and Barry cites good evidence that humans gave it
to pigs rather than the reverse. Barry has also backed away from his own theory that it began in Haskell County, Kansas,
because New York's spring outbreak was hard to reconcile with that route.

*The deadly second wave was probably the same virus

Barry calls the evidence overwhelming that the mild spring virus and the lethal autumn virus were the same, having adapted
dramatically. Both waves had the same unusual age pattern, and spring exposure protected against the fall wave. Neither,
however, protected against a third wave that began in February 1919. Attia likens the size of the autumn peak next to the spring
one to Everest beside Kilimanjaro.

« It killed young adults, with a peak age of death of 28

Influenza usually Kills the very young and the old, but 1918 produced a "W' curve. Barry links this to the virus binding deep in
the lungs as well as the upper airway, and to strong immune responses causing what we now call ARDS. According to
Metropolitan Life data he cites, over 3% of young factory workers and over 6% of young miners died, and studies of pregnant
women report case-fatality rates of 21-71%.

*The war sped up the spread but didn't cause the pandemic

With a reproductive number close to two, Barry argues, one index case catches up quickly with ten or twenty. Troopships only
changed the timing. The bigger effect of the war was a government more determined to control American thinking than at any
time in its history, he says, with a press that went along.

* In the West, case fatality was about 2%

That was far higher in developing regions with populations that had never been exposed. Barry attributes the difference to
Westerners' partial cross-protection from earlier flu viruses, not to better medicine. India alone lost around 20 million people, and
the American Medical Association's 1927 global estimate of 21.7 million deaths was far too low because it applied Western
death rates to the rest of the world.

e Telling the truth is the most important public-health tool

Officials told the public it was 'ordinary influenza by another name' while people died within 24 hours of symptoms. When
Philadelphia finally closed schools, saloons and churches, a newspaper claimed it was 'not a public health measure'. Barry
argues that losing trust fuelled terror and social breakdown. In pandemic-planning groups with D.A. Henderson, nobody
disagreed on transparency, and the panels agreed the spokesperson shouldn't be a politician.

» COVID death rates must compare like with like

Recording in April 2020, Attia described Sweden's bet that the true infection fatality rate (IFR) might be close to flu's, about
0.1-0.3%, rather than case fatality rates of 1-2%. Barry stressed that flu's familiar ~0.1% is a case rate, and blood-antibody
(serology) studies would push it lower still. A fair comparison needs antibody-based IFRs for both.

* 2009 HIN1 was almost two different diseases

Most people had mild flu, but in severe cases the virus also bound deep in the lung and behaved like 1918, with a similarly
young average age at death. Barry adds that most of those who died had other health conditions.

EXAMPLES

» Philadelphia’s Liberty Loan parade, September 28, 1918

Doctors unanimously urged cancellation, reporters wrote the story and editors killed it, and a public health commissioner tied
to a corrupt political machine let the parade go ahead. Within 48—72 hours influenza exploded. About 4,500 died within three
weeks and roughly 14,500 over the pandemic.

* St. Louis as a counterpoint

St. Louis closed things early and fared far better per capita. Barry cautions that not all of the difference is proven to come
from social distancing; a city's experience in the spring wave may also have mattered, and that hasn't been fully researched.
*'Like influenza in the bones'

Christopher Isherwood used the phrase to describe Nazis arriving in Berlin in 1933, expecting readers to recognise the
dread. Yet the pandemic left surprisingly little mark on literature: John Dos Passos caught it on a troopship and barely mentioned
it.

* US toll in context

The spring wave killed fewer than a tenth of the roughly 675,000 Americans who would eventually die. That is why the
autumn surge caught cities so off guard.

OTHER RELEVANT

* Expect waves, and don't assume immunity carries over



1918 had three peaks, and protection from the first wave didn't extend to the third. Plan for repeated surges rather than a
single event.

« Judge leaders on honesty

Barry contrasts Germany, Singapore, Taiwan and South Korea with the US in 2020, and wanted scientists such as Anthony
Fauci, not politicians, as the public voice. When officials play down what people can see for themselves, compliance and trust fall
apart.

* Read fatality statistics carefully
Before comparing a new pathogen with flu, check whether the figures are case or infection fatality rates and whether they
come from antibody testing. Mixing them up can mislead you in either direction.

* Invest in surveillance between pandemics
Barry's silver lining is that people no longer need to remember 1918, because they'll remember 2020. He expects lasting
investment in monitoring emerging diseases.



#106-Amesh Adalja, MD: COVID-19 vs. past pandemics, preparing for the
future, & reasons for optimism

Guest: Amesh Adalja
Date: 2020-04-13 - Duration: 0:44:23
URL: https://www.youtube.com/watch?v=vOuY9UPctno

KEYPOINTS

*This is an April 2020 snapshot

This 40-minute conversation was recorded early in the pandemic. Amesh Adalja, an infectious-disease physician at the Johns
Hopkins Center for Health Security since about 2008, works on pandemic prediction, HIN1, Ebola and bioterrorism agents. His
estimates reflect what was known then, and some were later revised. Read it as expert reasoning under uncertainty, not as final
numbers.

* He knew early that it couldn't be contained

When 41 patients in Wuhan were linked to one market, he found it worrying even before human-to-human spread or deaths
had been confirmed. Once human-to-human transmission was confirmed, he expected the virus to reach the US, as HIN1 did
after it surfaced in Mexico in 2009. He thought it possible the virus was in the US before 31 December 2019, which was
controversial. He credits China with publishing the viral sequence very quickly, which let work on diagnostic tests and vaccines
start almost immediately.

e Comparing it with 1957, 1968 and 1918

The 1957 and 1968 flu pandemics each killed roughly 100,000 Americans. The worst recent flu season, 2017-18, killed
about 80,000, and a typical year kills 30,000—-60,000. COVID deaths would come on top of flu deaths, not instead of them. A
shutdown of society on this scale last happened in 1918, beyond living memory. He also stresses that pandemics hit cities very
differently. HIN1 in 2009 infected about 61 million Americans and strained hospitals, but its fatality rate was lower than seasonal
flu, so people took it in stride.

* It will likely become a fifth endemic coronavirus

Four common coronaviruses cause about 25% of colds. Adalja expected SARS-CoV-2 to join them, with intermediate
severity: milder than SARS (about 10% case fatality) but harsher than the other four. Unlike SARS and MERS, it would never go
away. He didn't expect full seasonality at first, since so many people were susceptible. Instead he expected successive waves
that would ebb and flow as social distancing changed, until a vaccine arrived.

* His estimate of the fatality rate

Testing was biased towards severe cases, so the true denominator was unknown. He placed the overall fatality rate at about
0.3-0.66%, citing Imperial College's 0.66% and Germany's roughly 0.37%, and said it could drift either way as antibody surveys
arrived. Risk is steeply age-dependent: perhaps around 15% for those over 80, and very low for children.

* Early models overshot

February models projecting 200 million US infections and 2—4 million deaths didn't account for undercounted mild cases.
Adalja believed cases were undercounted by at least tenfold. Westchester County, which tested heavily after the New Rochelle
outbreak, had a hospitalisation rate just under 5%, compared with the 15-20% often assumed. That changes ICU and ventilator
planning dramatically.

*In the US, public health is largely local
Most public health powers sit with states and localities, not the CDC, NIH or HHS. Rigid early testing criteria, such as travel to
China in the previous 14 days, missed spread. New York's virus came mainly from Europe.

* Testing failures set back the response
Adalja believes case finding and contact tracing would have been much better with early, broad diagnostic testing. Patients
with symptoms overlapping colds and flu went untested. He looked forward to new rapid tests helping to define a 'new normal’.

» Mass gatherings may drive spread

Density and prolonged contact at stadiums and similar events make them powerful amplifiers. He expected them to be hard
to hold until a vaccine arrived, while acknowledging that lockdown policy might reasonably differ between New York City and less-
affected areas.

» Masks were an early messaging problem
Early guidance told the public not to wear masks because they wouldn't protect the wearer. N95s were in short supply and
uncomfortable to wear for long periods. The guidance was shifting at the time of recording.

EXAMPLES

» Coronaviruses we missed
After SARS in 2003, Hong Kong University researchers identified HKU1, a coronavirus that later turned up disproportionately
in hospitalised and ventilated patients in Cleveland. It had gone unnoticed because respiratory viruses are rarely tested for.

* HIN1 bred complacency
About 12,000 Americans died in 2009, and many concluded that the response had been an overreaction. COVID, Adalja
argued, touched people personally in a way that HIN1, Ebola and Zika didn't.

» Surges are uneven

New York, New Orleans, Detroit and Chicago were in crisis. Other hospitals that prepared for a surge were reducing their
nursing staff, and states shared ventilators. The conversation keeps the claim tied to named mechanisms, numbers, and caveats
so a listener can act or ask better questions without flattening the nuance.

* A string of warnings

Anthrax in 2001, bird flu in 2005, HIN1 in 2009, Ebola in 2013-14 and Zika: Adalja hopes the economic shock of COVID
prevents the usual cycle of panic and neglect.



OTHER RELEVANT

« Influenza is still the bigger threat

Adalja thinks flu is taken for granted and remains the biggest pandemic threat. Avian strains such as H7N9 have case fatality
rates around 65% (in his words). If one learned to spread efficiently between humans, it would be a far worse pandemic. That
comparison is partly why he sounds more optimistic than most.

* Read pandemic numbers carefully
Early fatality rates are skewed by who gets tested. Look for antibody and population data. The conversation keeps the claim
tied to named mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

* Plan locally

Hospital capacity and policy should follow local epidemiology, not just national averages. Adalja thought places nowhere near
New York's density could begin relaxing some restrictions, and that elective surgery and hospital clinics already needed to
reopen.

» Make preparedness a voting issue
Adalja hoped people would remember how disruptive this was when they vote, and would ask policymakers about their plans
so that pandemic preparedness becomes a 'platform issue' rather than being forgotten within 18 months.



#104 - COVID-19 for kids with Olivia Attia

Guest: Olivia Attia
Date: 2020-04-12 - Duration: 0:34:15
URL: https://www.youtube.com/watch?v=g7JIP6cz5Cg

KEYPOINTS

* A kid-level Q&A recorded early in the pandemic

Recorded in April 2020, this short episode has Attia's daughter Olivia asking her own questions and those of other kids. He
says up front that he is 'pretty much a newb' on viruses, despite months of reading. His answers reflect what was known at the
time. Several, such as surface transmission and when school would return, were openly uncertain.

*Viruses can't copy themselves without a host
Growing taller or growing longer hair comes from your own cells dividing. Viruses lack the machinery to divide on their own,
so they infect a host and use its cells to make copies. Many viruses do this without causing much harm.

» Coronaviruses are astonishingly small
A virus is about 100 nanometres wide, and a nanometre is a billionth of a metre. Olivia guesses hundreds could fit across the
cut tip of one of her hairs. Attia says it is about a thousand, which is why they can only be seen with special microscopes.

* SARS-CoV-2 probably jumped from bats via pangolins

Attia explains that the virus is called SARS-CoV-2 and the disease COVID-19. Based on the genetic analysis available then,
he says it probably went from bats to pangolins and then to people. Pangolins are small, scaly, endangered anteater-like
mammals, illegally poached in China, partly for their scales. The first human case was probably in Wuhan around November
2019. He was describing the leading view at the time, not a settled conclusion.

* Earlier coronaviruses were deadlier but spread less

SARS killed about 10% of those infected (one in ten) and MERS about 30% (one in three), but neither spread very far. Other
coronaviruses cause nothing worse than a miserable cold. SARS-CoV-2 is harder to contain because it spreads more
aggressively than flu.

*The US response was late and underprepared

Attia admits this topic 'gets my blood a little bit boiling'. There was no adequate national stockpile of protective equipment.
The US could have doubled down on developing tests or used tests others had made. It was also slow to work out how to handle
infected people. South Korea had its first case at about the same time, yet the US already had more than five times as many
deaths per million.

« Earlier quarantines would probably have helped, especially in dense cities

Attia believes earlier action would have helped in New York, New Orleans and probably Florida. In New York, people sit close
together on the subway, which amplifies spread from a virus passed on by breathing. He thinks New York did the best it could but
started later than ideal.

* Herd immunity by deliberate infection is risky

Olivia had been vaccinated against chickenpox, while Attia had the disease as a child, before the vaccine. Either way you're
unlikely to get it again, apart from shingles later in life. With COVID, he says, nobody yet knew what immunity looked like or how
long it lasted. And even if at least 80% (perhaps 95%) of people recover, some are at high enough risk that letting them get
infected isn't acceptable.

* Kids are at very low risk, but they can pass it on
At the time, not one person Olivia's age had died of it in the US. Risk rises with age and with conditions like high blood
pressure or diabetes. Her real risk is giving it to a grandparent or someone vulnerable.

EXAMPLES

*Virus on cardboard

Attia cites a study published about three weeks earlier that put the virus on cardboard, plastic, steel and copper. It could
survive about a day or two on cardboard. He cautions that the study didn't show you could get infected that way. His advice was
to assume anything you touch might carry some virus, and to wash your hands thoroughly for 20 seconds.

» Paying the fiddler

Attia uses the pandemic as a teaching point about long-term trade-offs. Life balances enjoying the moment against preparing
for when things go wrong. Here, he says, 'the adults screwed this up': they didn't do their homework, save their allowance or eat
their vegetables. They failed to invest time, money, infrastructure and science, and innocent people are now suffering.

*The freeway analogy

If someone cuts you off, that is their fault. But if you were speeding, had been drinking, weren't wearing a seatbelt and were
texting, the outcome is partly yours. Likewise, the virus came from China, probably partly because of food-handling practices, but
the US still has to own how unprepared it was.

* Olivia's lockdown

When her dad kept her home before the school closed, she thought he was 'out of his mind', until classmates began dropping
out and school shut. The hardest parts were missing friends and basketball season. Online classes were chaotic, with everyone
talking over each other and no chance to ask questions afterwards. She now realises how amazing school was. The upside was
her dad being home and making crépes.

e Zone 2 at the Attia house
Olivia does zone 2 rides at about 65—70 watts. Her last lactate reading was around 2.1-2.3 mmol at 70 watts, and her dad
tests her lactate, which her friends don't really know about.

OTHER RELEVANT
» Explain uncertainty honestly to kids



Attia repeatedly says 'it's too soon to say', for instance about when school would reopen and whether this virus would come
back. He still gives his best guess: he didn't expect school to return that school year.

* Focus on what you can control

The freeway lesson is about personal preparedness. You can't stop other people's mistakes, but you can be ready for them.
That applies to health habits as much as to pandemics.
* Protect vulnerable people even when you're low-risk

Children's own risk was tiny, but distancing and hand-washing protect grandparents and people with chronic conditions.
* Invest before you need it

Pandemic preparedness, like saving or exercising, looks boring until the moment it's needed. Attia's broader message is that
society should fund it in advance.



#102—Michael Osterholm, PhD: COVID-19—Challenges ahead & reasons for
optimism and concern

Guest: Michael Osterholm
Date: 2020-03-31 - Duration: 1:22:30
URL: https://www.youtube.com/watch?v=caaY-NixY3s

KEYPOINTS

*This is a snapshot from 30 March 2020

Michael Osterholm, the epidemiologist who directs the University of Minnesota's Center for Infectious Disease Research and
Policy and worked on SARS in 2003 and MERS, was speaking as US cases surged. On 20 January his centre had published
that this would be a worldwide pandemic, almost two months before it was declared one. Several of his figures were projections
and have since been overtaken. Read them as reasoning, not results.

e Transmission would continue until much of the population was infected

With each case infecting about 2—2.4 others, numbers double rapidly (1, 2, 4, 8, 16, 32...). Osterholm had 'every reason to
believe' transmission wouldn't stop in any meaningful way until 50—70% of people were infected, unless it was suppressed. He
also noted that past flu pandemics peaked about six months after the first cases.

*The scale arithmetic was sobering

Sixty percent of a little over 300 million Americans is about 170-175 million infections. If 80% are mild, the remaining 20%
have illness serious enough that many could need hospital care. Even 'only' 100,000 deaths would be a staggering, non-linear
burden. New York was then averaging about 150 COVID deaths a day, against roughly 100 deaths a day from all causes in the
past.

« Fatality rates are very sensitive to undercounted deaths
His worked example: one death in 100 cases is 1%. Add 100 uncounted mild cases and it falls to 0.5%. But if those 100 extra
cases come with 10 uncounted deaths, it becomes 11 in 200, over 5%. Missing deaths move the rate more than missing cases.

* Risk factors went beyond age

Early Chinese data showed higher risk in men over 65, but about 70% of Chinese men over 65 smoke, compared with under
2% of women. New York was seeing more severe illness and deaths in people aged 25-50. Obesity, diabetes, kidney disease
(about 700,000 Americans live with end-stage renal disease) and immunosuppression were concerns in a population he called
highly vulnerable.

» Healthcare workers lacked protection

Close to 4,000 health workers were infected in China and over 5,600 in Italy. 3M could make about 35 million N95 respirators
a month. One New York hospital had used 2 million in a month, and Osterholm estimated the US would need 400 million or more
for the first couple of months. When the CDC said to use surgical masks if N95s ran out, he warned many workers would risk
their lives without proper protection.

» Supply chains were the hidden weakness

Of 156 critical drugs used in intensive care, all are generic and about 85% are made outside the US. In 2003, China wasn't
central to global manufacturing. By 2020, PCR machines and test reagents were impossible to buy because demand
everywhere had soared. About 800,000 US tests had been done by then.

* A safe, effective vaccine would take time
'| could make a vaccine tonight,' he said. The question is whether it is safe and effective. He expected one might work,
perhaps needing boosters, but not before 2021. How T-cell and B-cell immunity work against coronaviruses was still uncertain.

* New antivirals are historically rare
A review he cited found roughly 5,000 antiviral inhibitors proposed in the literature since about 1963, but only 90 approved
over 55-60 years, about 40 of them for HIV. He was sceptical that repurposed drugs would be a quick fix.

* Some cautious good news on immunity
He knew of no clear cases of reinfection after recovery, which hinted at some protection. He warned that it didn't prove
durable immunity.

*Who gets infected shapes national fatality rates

Korea's case fatality rate had just risen above 1%. Its large outbreak in a religious group with a median age of 43 kept the
rate low at first. In Italy, Osterholm said, a large share of cases were in people over 80 with underlying health problems.
Comparing countries without looking at who was infected is misleading.

e Long-term harm to survivors was unknown

Attia raised the possibility of lingering myocarditis, kidney damage and lung fibrosis among survivors. Osterholm said those
analyses hadn't been done yet. He likened the response to a boxer hit so hard he can only think about not getting hit again, not
about counter-punching.

EXAMPLES

« Indirect signals

Osterholm watched indicators like the NYPD's report that more than 900 officers were out sick to gauge spread beyond what
testing showed.
* Not 1918

He didn't expect a repeat of 1918, which uniquely killed 18—-30-year-olds. But he called 1918 instructive for public-health
methods such as knowing when the virus is in your community.

*The MERS outbreaks
He described standing outside a hospital in Abu Dhabi in 110-degree heat during MERS, as a reminder that coronavirus
outbreaks happen in hot climates too.



» Checkers, not chess
He compared the federal response to playing checkers with his 10-year-old grandson, reacting one move at a time. FEMA
can't be in all 50 states at once.

OTHER RELEVANT

* Plan for months, not weeks
Hospitals and families should prepare for sustained waves, not a single peak. The conversation keeps the claim tied to
named mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

* Prioritise protection for health workers
If N95s are short, cohort patients into large wards. Attia suggested moving health workers to the hardest-hit cities, but that
only makes sense if they have proper protective equipment, or you lose them unnecessarily.

 Treat early numbers cautiously
Case and death counts lag reality. Look at hospital load and indirect indicators. The conversation keeps the claim tied to
named mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

* Reduce your own risk factors
Metabolic health, smoking and kidney health shaped outcomes beyond age. The conversation keeps the claim tied to named
mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.



#99 — Peter Hotez, M.D., Ph.D.: Continuing the conversation on COVID-19

Guest: Peter Hotez
Date: 2020-03-21 - Duration: 1:06:26
URL: https://www.youtube.com/watch?v=60X8wo6Mfxk

KEYPOINTS

* A snapshot from March 19, 2020

This follow-up with vaccine scientist Peter Hotez was recorded when the US had a little over 13,000 confirmed cases, up from
just under 10,000 that morning. Both warn that pandemic podcasts become 'obsolete pretty quickly'. Hotez says what they say
'may look totally ridiculous in a few days or a week'. Treat the specifics as a record of what was believed at the time.

» Confirmed cases badly undercount real infections

With so little testing, the US was 'just picking it up'. Models suggested 20 to 50 true infections for every confirmed case.
Attia's team built its own model, based on the time from infection to death and an assumed infection fatality rate. Their
conservative multiplier was about 25, while others argued for no less than 45-50. Attia notes the result is highly sensitive to both
assumptions.

*Think in local waves, not national averages

Even 125,000-200,000 real cases wouldn't be spread evenly. New York might have 30,000—-40,000 of them, with Seattle and
other hot spots also emerging. National averages mislead. The fear was 'a New York situation' appearing in city after city, with
hospital capacity the limiting factor.

* Protect frontline health workers first

Hotez says the US was 'not doing all we can, even close' to protect healthcare professionals. Hospitals in Philadelphia,
Baltimore and New York already felt overwhelmed. Weeks earlier he had warned Congress about nursing homes after about 25
deaths at the Kirkland, Washington facility, calling it 'the angel of death' to get attention. He wanted a White House task force
focused on frontline protection.

* Ideas for surge staffing

Moving rural doctors is unrealistic, since areas like western Nebraska are already underserved, and young physicians are
already stretched. Hotez floated a large expansion of the commissioned corps of the US Public Health Service, or using the
military, to train medic-level helpers to manage ventilators. He acknowledged Congress would be hard to persuade.

*Young adults were landing in hospital

US data suggested roughly a quarter to a third of hospitalised patients were 20-44, and about half were under 54, which
differed from China. Possible explanations, such as smoking (which can upregulate the ACE2 receptor), vaping or genetics, were
unknown. Attia read out the ages of one London hospital's ICU admissions that day, many in their 20s and 30s, including a 34-
year-old whose chest X-ray was 'a complete whiteout'.

* Long-term damage is a concern even among survivors
Attia cited a 10-year follow-up of SARS-1 survivors showing non-trivial heart and lung disease. Hotez noted early Chinese
reports of 'acute heart injury' whose cause wasn't clear.

* Immunity probably follows infection, but an 18-month vaccine is unrealistic

Hotez pointed to a non-human primate preprint showing that infected animals resisted reinfection. He would work on the
premise that infection confers immunity, unlike flu with its antigenic drift. He suspected the federal 18-month projection came
from Imperial College models, with the virus dipping in summer and returning in the fall. He repeatedly lowered expectations of a
safe, rapidly deployable vaccine within 18 months.

* Repurposed drugs: interesting, not proven

Hydroxychloroquine inhibits the virus in vitro and has anti-inflammatory effects. Hotez knows Didier Raoult and calls him an
excellent microbiologist, but says his small study was over-hyped and much larger trials were needed. Evidence on ACE
inhibitors and ARBs was mixed. Some argued they might block viral attachment, others that they upregulate the receptor.

EXAMPLES

» Convalescent plasma as treatment and prevention

Antibodies from recovered patients could treat the sick in large doses. A small 5 ml dose might protect exposed health
workers for a couple of weeks. Hotez noted an informal academic network had formed but hadn't been linked to the White House
or FDA announcements.

* Blood type and risk
A Chinese study found people with type A blood had higher infection risk and type O lower. Attia thought the protective O
signal, possibly from anti-A antibodies, was stronger. Neither knew whether it mattered in practice, and it is not immunity.

» Mail, takeout and produce

Hotez said he wasn't worried about mail and wasn't doing anything special with packages, though wiping them with Clorox or
alcohol wipes does no harm. WHO data on SARS-1 suggested 56°C for 15 minutes killed the virus, so they suggested making
sure hot food is above about 140-150°F. Produce like lettuce and strawberries seemed more concerning. Hotez simply washed it
more with water.

*Why a bioweapon makes little sense

Hotez's team had long tracked SARS-like bat coronaviruses and tested whether its vaccine cross-protected against them.
'Mother nature is one of the best bioweapons producers there is.' Attia added that two decades of the best bioengineering can
barely improve crop yields, which makes engineering a virus this effective implausible.

e Cuomo's op-ed

Both praised Governor Andrew Cuomo's New York Times op-ed calling for the Army Corps of Engineers to build capacity.
They also credited officials such as Deborah Birx, Anthony Fauci and Brett Giroir.



OTHER RELEVANT

* Read COVID numbers locally
National totals hide hot spots. Watch your own region's hospital capacity and trends. The conversation keeps the claim tied to
named mechanisms, numbers, and caveats so a listener can act or ask better questions without flattening the nuance.

* Prioritise protecting people who protect others
Protective equipment and prophylaxis for health workers and nursing-home staff were Hotez's top priorities, because losing
them collapses care.

* Watch the mental-health toll

Hotez worried about suicide and economic devastation that could rival the damage from the infection itself. He was getting
three to four hours of sleep while pushing his vaccine towards trials. He urged officials to explain that an '18-month pandemic'
doesn't mean 18 months of lockdown.

* Open science is speeding things up
JAMA, NEJM and The Lancet were releasing work quickly into the public domain. Hotez says science publishing still runs on
rules from 1850s Germany, and this could change it.



#97 — Peter Hotez, M.D., Ph.D.: COVID-19: transmissibility, vaccines, risk
reduction, and treatment

Guest: Peter Hotez
Date: 2020-03-14 - Duration: 0:57:06
URL: https://www.youtube.com/watch?v=hG8004_YLlo

KEYPOINTS

*This is a snapshot from mid-March 2020

The conversation was recorded around March 13, 2020, when the US had run roughly 75,000 tests and had about 1,600
known cases. Hotez, a vaccine scientist at Baylor College of Medicine and Texas Children's Hospital, repeatedly says how much
was still unknown. Treat the numbers as early estimates, not settled facts.

*Third major coronavirus outbreak this century

SARS in 2003 and MERS in 2012 preceded SARS-CoV-2. Hotez notes that when he trained, coronaviruses were considered
minor causes of colds in children. Having had a serious coronavirus outbreak each decade is his argument for prioritising
coronavirus vaccines from now on.

» Moderate lethality plus high transmission made SARS-CoV-2 dangerous

SARS-1 made people so sick that they ended up in hospital rather than spreading it in the community, so it burned out. SARS-
CoV-2 leaves many children, adolescents and young adults mildly ill while they shed virus. Severe disease concentrates in
people over 70 and in those with diabetes, hypertension or heart disease. Hotez's working reproductive number was about 2.2—
3.6, compared with roughly 1.2—1.3 for seasonal flu and 12—18 for measles.

* Early fatality estimates ranged widely

Hotez cited a case fatality rate of 0.6—3.4%, which he called four to twenty times higher than influenza, and 10—-20% among
older people. He pointed to the nursing home in Kirkland, Washington, where about 13 of roughly 100 residents died. Attia
relayed Marc Lipsitch's scenario of half the world infected within two years at a 0.5% fatality rate. Hotez called it plausible, but
noted that small changes in a model's assumptions can shift its outputs by orders of magnitude.

» Losing healthcare workers hurts more than their numbers suggest

In Wuhan at least 1,000 healthcare workers were infected, and about 15% became seriously ill or needed intensive care,
more than their ages would predict, possibly because of larger viral exposures. Attia points out that losing 10-15% of physicians,
nurses and respiratory therapists reduces care by far more than 10-15%. First responders forced into quarantine compound the
problem.

 Catching spread early decided how hard cities were hit

Hotez cites work by his colleague Marc Lipsitch's group: Wuhan, where transmission went unchecked for about six weeks,
was overwhelmed. Guangdong detected it within roughly a week and had about 20 people in intensive care. Given US testing
delays, Hotez expected case counts to rise as much as tenfold in a week as testing moved to Quest, LabCorp and Roche.

» Convalescent plasma was the treatment available immediately

Hotez publicly backed the idea, promoted by Johns Hopkins' Arturo Casadevall, of collecting antibodies from recovered
patients to use both as treatment (large doses) and as prevention for healthcare workers (small doses). He drew on precedent
from the 1918 flu, SARS and MERS. Attia flagged the bottleneck that collection requires plasmapheresis. Remdesivir, Gilead's
Ebola drug then in compassionate use, still needed clinical trials.

*Vaccines carry a specific coronavirus safety risk

In the 1960s, an inactivated RSV vaccine made vaccinated children sicker when they later caught the virus, with more
hospitalizations and two deaths. After SARS in 2003, killed-virus vaccines and whole-spike vaccines caused similar 'immune
enhancement' damage in animals, in the lungs or liver. Because vaccines are given to healthy people, trials normally run through
three phases over years, so Hotez didn't expect a vaccine within 12 months.

* ACE2 receptors throughout the body may explain the varied symptoms

The receptor occurs in the intestine, the heart and the lining of blood vessels as well as the lungs. Many critically ill patients
had acute heart injury, and it was unclear whether that was myocarditis, heart attack or a consequence of ARDS and shock. At
least 10% of some Wuhan patients first had Gl symptoms, were sent to surgery and infected staff. Paul Offit speculated that
cruise-ship outbreaks pointed to gastrointestinal spread, as with norovirus.

EXAMPLES

* A ready-made vaccine nobody would fund

After SARS, Hotez's team and New York Blood Center colleagues found that using only the spike's receptor-binding domain
protected animals without immune enhancement. They manufactured an NIH-funded vaccine, then saw interest disappear.
SARS-CoV-2 was about 80% genetically similar and used the same receptor, yet he still hadn't raised the money to move it into
trials.

* How long the virus lasted on surfaces

A New England Journal of Medicine study discussed in the episode found the virus survived up to roughly 72 hours on
plastic, 48 on cardboard, 24 on steel and 8-24 on copper. Attia used it to rebut social-media claims that copper door fittings
would stop transmission.

*The 90-year-old in the nursing home

Hotez voiced the question families were asking him: should a 90-year-old mother in a Brookline, Massachusetts facility be
confined to her room, with no cafeteria visits with friends and no visits from grandchildren? Hotez said such choices, which trade
isolation and mental decline against infection risk, go beyond a vaccine scientist's expertise and need federal guidance.

» China's data sharing
Pushing back on the prevailing view, Hotez said Chinese researchers were very transparent in posting data to preprint
servers like bioRxiv and medRxiv. That openness is what let his team spot the similarity to SARS-1 quickly.



OTHER RELEVANT

* Protect older people living together first
Hotez's top priority was older adults in group settings, where attack and death rates were highest. Weigh the risks of isolation
openly rather than ignoring them.

* Reduce contact and surface transmission

With virus surviving on surfaces for a day or more and people infecting themselves by touching their faces, hand hygiene and
cleaning plastic and steel surfaces made sense. Copper isn't a shortcut.
* Buy time

Because so much was uncertain, slowing spread at the federal, local and individual level buys time for testing, treatments
and clearer evidence. Attia stressed that how wrong the grim models turn out to be is partly up to us.



