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Disclosure

• Neither I nor any member of my immediate family has
a financial relationship or interest (currently or within
the past 24 months) with any proprietary entity
producing health care goods or services consumed by,
or used on, patients related to the content of this CME
activity.

• I do not intend to discuss an unapproved/investigative
use of a commercial product/device.



Objectives of talk

History of COVID

Pandemic playbooks and school closures

COVID vaccines including child vaccines

COVID variants/Omicron

What defines endemicity?

Masks



HISTORY OF COVID



How do new infectious diseases “emerge” 
or enter human populations?

Activity Consequence

• Pathogens can go to new niches, have access to new 
hosts

•Zoonoses is when a microbe jumps from nonhuman to 
human hosts

New crops attract new pests

•Other animals  crowded, microbes can mutate, mix
•Destruction of rain forests bring humans into contact with 
unfamiliar microbes

•People more crowded together, contagious diseases

•Jet travel spreads diseases even when asymptomatic
•Ships can carry “unintended passengers”
•Breakdown of public health measures, poverty, war, 
famine, intent to harm

Global Warming

Interaction with 
animals (hunting, 
eating, pets)

Changes in agriculture

Encroachment on 
animal habitats

Urbanization

Other

http://trialx.com/curetalk/wp-content/blogs.dir/7/files/2011/05/diseases/Zoonoses-1.jpg
http://redalertpolitics.com/files/2012/07/global-warming-3.jpg
http://www.google.com/url?sa=i&rct=j&q=hunting&source=images&cd=&cad=rja&docid=CmHxMpNRA-9q7M&tbnid=x3uf_BlRteX1MM:&ved=0CAUQjRw&url=http://www.huntingarizona.com/elkinfo.htm&ei=BAnSUcuUIsKmyQHjpIDAAQ&psig=AFQjCNFOGWbbWK_3Fml7gXdxOzuChtM2sg&ust=1372805732511961
http://www.google.com/url?sa=i&rct=j&q=agriculture&source=images&cd=&cad=rja&docid=qi4jxkiTp4xn9M&tbnid=HVd6evQe9FJmYM:&ved=0CAUQjRw&url=http://www.123rf.com/photo_10299101_big-agriculture-field-of-green-salad-vegetables.html&ei=CwrSUYP9C4OGyAGZ54CwAw&psig=AFQjCNEfTbEzzdELTmP33MN4d6QMGftgzQ&ust=1372806007659215
http://www.google.com/url?sa=i&rct=j&q=HABITAT&source=images&cd=&docid=KYldGOo1UTDOlM&tbnid=FLal0rng3pvXHM:&ved=0CAUQjRw&url=http://www.state.nj.us/gspt/photo_gallery.htm&ei=ggrSUZKZK8L4yQH6uYHgDQ&psig=AFQjCNErKt_WzMG-WPvHt0Ob_GR9h0kuhA&ust=1372806134876035
http://www.google.com/url?sa=i&rct=j&q=urbanization&source=images&cd=&cad=rja&docid=zrZnJoT9igCmbM&tbnid=l0EWKbEOk8SioM:&ved=0CAUQjRw&url=http://engineering.columbia.edu/nsf-funds-new-phd-program-urbanization&ei=RgvSUbWeJ8KSyAGF8YHQDA&psig=AFQjCNF4teVml9N-u4QE8ZjR3sTnK_dErQ&ust=1372806304169311
http://www.myteenagewerewolf.com/home/lauren/public_html/wp-content/uploads/2011/07/Airplane1.jpg


SARS 2002-2003 more limited

• In 2002, there was another virus (identified in China) called “SARS” -
Severe Acute Respiratory Syndrome (SARS -CoV-1)

• Lasted about 9 months in the world until  2003; 8098 cases, 29 countries, 
774 deaths

• 29 cases in U.S. but 0 deaths, more in Canada 

• Horseshoe bat, then cat-l ike mammal called palm civet → human →
human to human



Middle East respiratory syndrome 

coronavirus in 2012 (MERS-CoV)

• First came out in Saudi Arabia in 2012; all cases linked to Middle 
East

• Went around world from 2012-2019: 27 countries, 2494 cases, 
858 deaths

• United States: 2 cases in May 2014 
(Indiana, Florida) – both health care workers 
from Saudi Arabia

• Was originally in camel and then went to 
humans then human to human



SARS-CoV-2 history
• I l lness with fever, cough, pneumonia reported from 

Wuhan, China on New Years’ Eve to WHO (December 31, 
2019)

• January 7, 2020: Identified etiology a new coronavirus

• Has been spreading around world since then 

• January 30, 2020: WHO - “global health emergency”

• March 11, 2020:  WHO – “Pandemic”

• March 26, 2020 – US becomes epicenter of pandemic 
(not for first time)

• December 11, 2020: First EUA from FDA for COVID -19 
vaccine in US (Pfizer)

• 6.15 mill ion deaths



HIV and COVID-19, something to do with animal 
treatment



CHILDREN AND 
COVID AND 
PANDEMIC 
PLAYBOOKS



Children much less at risk for 
severe disease than adults

• From March 2020-February 2021, ~12 million children <18 in England

• 3105 died during this time of all causes, 25 from SARS-CoV-2 (0.8%): 22 due to COVID 
& 3 due to pediatric MISC

• 99.995% of children 18 with a positive COVID test survived

• In contrast, 99% adults before vaccines survived but that is high mortality rate (100K 
deaths in England among adults during same period)



In US
• Also <0.1% deaths in children from COVID in US 

<18
• CDC from coding error had overestimated but 

just removed 25% of pediatric deaths from 
tracker

• Delta surge in US- we had fewer unvaccinated 
adults than UK 

• Vaccinated adults protect kids



Ages 0-17 = 
0.1% of COVID 
deaths (23% 
pop) in CA





Innate immune system 
seems to help children with 
COVID-19 (72% of children 
who died of COVID-19 had 
immune defects or other 
medical conditions)



In some pandemics, schools initially 
closed then opened as no other 
options for learning- “last resort”



ID pandemics and 
school closures-
Influenza doesn’t 

differentially spare 
younger children



In 1918 influenza 
pandemic, 

schools closed for 
4 months at most





By 1918, high public school attendance and 
mandatory attendance laws in each state; 
schools were place for food, learning and 
safety





Ontario schools practiced 
blowing noses but stayed open



Other cities (like Berkeley) closed schools but for 4 
months at most as no other option; others held school 
outside



Schools re-opened in 
US in 1918 with 

following:

• Sometimes masks, 
not universally

• Outside work

• Wide open windows 
for ventilation

• School nurses

• Stay home when 
sick

• Wash hands

• School lunch 
programs









Slide courtesy of Lillian Brown MD, PhD
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Large test-to-stay program in MA winter 21-22

• Large test to stay program launched fall-winter 2021
• As of Jan. 9,2002: 503,312 Test and Stay tests had been 

conducted; 496,440 of them were negative (almost 99%)
• Formed basis of Policy Lab recommendation CHOP on 

testing



LAUSD has asymptomatic 
surveillance testing; SFUSD does 
not in 2021-2022 school year





Roadmap – Policy Lab 
Children’s Hospital of 
Pennsylvania

• Vaccinate: Down to 5 now but 6 months-6 years 
coming (Moderna 25 micrograms x 2)

• Masks: Mask mandates for all release on 
hospitalization metrics in community (e.g. <10/100K 
COVID hospitalizations)- CDC did this on February 
24, 2022

• Testing: No more asymptomatic testing in schools 
per Policy Lab, CHOP

• Symptoms: Symptom based management, stay 
home when sick

• Ventilation

• No quarantines (wear mask if exposed)

• School nurses

• Restore joy to school 



COVID VACCINES 
AND VARIANTS



There are 
actually 8 
unique 
vaccines 
approved 
by WHO 
for 
COVID-19 
(Sputnik V 
pending), 
three 
authorized 
in U.S.

Company or name Type of vaccine Reference

mRNA vaccine Baden NEJM, Feb 4, 2021

mRNA vaccine Polack NEJM, December 31, 2020

Adenovirus + DNA vaccine J&J press release January 29, 
2021; FDA document Feb 24

Adenovirus + DNA vaccine Voysey Lancet December 8, 2020; 
Preprint Feb 1, 2021

Spike protein + an adjuvant Novavax press release June 14; 
Novavax NEJM June 30, 2021

Adenovirus + DNA vaccine Logunov Lancet, February 2, 2021

Whole inactivated virion Sinopharm, JAMA, May 28, 2021

Whole inactivated virion Sinovac, JAMA May 28, 2021

Whole inactivated virion Bharat Covaxin, April 21, 2021 

https://www.nejm.org/doi/full/10.1056/NEJMoa2035389
https://www.nejm.org/doi/full/10.1056/NEJMoa2034577
https://www.jnj.com/johnson-johnson-announces-single-shot-janssen-covid-19-vaccine-candidate-met-primary-endpoints-in-interim-analysis-of-its-phase-3-ensemble-trial
https://www.fda.gov/media/146217/download
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32661-1/fulltext
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3777268
https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-90-overall-efficacy-and
https://www.nejm.org/doi/full/10.1056/NEJMoa2107659
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00234-8/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2780562
https://jamanetwork.com/journals/jama/fullarticle/2780562
https://www.bharatbiotech.com/covaxin.html


6 vaccine candidates to date involve spike protein and receptor binding domain of SARS-CoV-2  -
either mRNA or adenoviral-vector DNA vaccines or protein adjuvant itself; 3 inactivated virus

Spike protein

Receptor binding protein



• mRNA vaccines (2)

• Adenoviral vector DNA 
vaccines (3)

• Spike protein + M-adjuvant 
vaccine (1)

Three vaccines whole 
inactivated virions

Three types of vaccines 
involving spike protein



Remember immunity -antibodies and cell-mediated

Memory T cells Memory B cells 
produce antibodies 
(remember 
antibodies will wane 
with time, but 
memory B cells are 
blueprint to make 
more)

Most vaccine trials measured antibodies and T cell responses

CD4+ 
T cell

CD8+ 
T cell

Th1 cells for 
intracellular 
pathogens; Th2 cells 
for extracellular 
pathogens

Cytotoxic T 
cells 

Of note,  want 
Th1:Th2 ratio >>1 for 
viruses; Th2 CD4s 
block antiviral Th1-
CD4s and CD8s

T cells are the major 
immune defense 
against viruses; 
preserved



Company Platform

D
o

se
s

Non-clinical results # with 
vaccine (same 
placebo)

Protection 
from COVID-19 
hospitalization

Protection from 
COVID severe dz 
(some at home)

Efficacy against 
milder COVID

mRNA-1273
mRNA in lipid 
nanoparticle

2 Neutralizing Abs; Strong 
Th1 CD4+ protection 
from challenge 
(macaques)

~15,000 90% (1 in 
vaccine arm 
after 2nd dose 
hospitalized)

97% (30 cases in 
placebo arm; 0 in 
vaccine reported but 
1 severe per FDA)

94.1%

BNT162b2
mRNA in lipid 
nanoparticle

2 Neutralizing Abs; Strong 
Th1 CD4+, CD8+; 
protection from 
challenge (macaques)

~18,600 100% 100% (9 cases in 
placebo arm; 0 in 
vaccine- 1 initially 
severe but not)

95%

JNJ-78436725
Non-replicating 
human 
adenovirus/DNA

1 Neutralizing Abs; Strong 
Th1 CD4+ > Th2; CD8+; 
challenge protection 
(macaque)

~22,000 US, 
Latin America, 
S. Africa

100% 85.4% across 3 sites 
(7 deaths, 16 
hospitalizations, all in 
placebo arm)

72% US; 61% 
Latin America; 
64% S. Africa 
(95% B1.351)

AZD 1222
Non-replicating 
Chimp Adenovirus-
DNA

2 Neutralizing Abs; Strong 
Th1 CD4+ > Th2; CD8+; 
protection from 
challenge (macaques)

~28,588 (UK, 
SA,  US/Peru/ 
Chili)

100% 100% (UK, 15 placebo  
arm hospitalized, 0 in 
vaccine; US, 8 severe 
in placebo, 0 vaccine)

76% US (85% in 
>65 yrs); 70% 
UK; S. Africa 
halted for mild

NVX-CoV2373
Spike protein/RBD + 
Matrix M adjuvant

2 Neutralizing Abs; Strong 
Th1 CD4 > Th2; macaque 
challenge protection

8833 (Phase 3 
UK; 2b SA); 

12.5K (Φ 3)

100% 100% (24 severe 
placebo in UK/SA/US 
/MX; 0  vaccine)

90.4% US/MX; 
100% severe; 
93.2% variants

Ad26 and Ad5 
adenovirus/DNA

2 NAbs; IFN-g secretion 
PMBCs, cellular 
response

~14964 100% 100% (20 in placebo; 
0 vaccine)

91.6% 

Inactivated virus 2 Antibodies (T cells next) ~12500 100% 83% (tx needed) 50.7% across

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.fda.gov_media_144434_download&d=DwMFaQ&c=iORugZls2LlYyCAZRB3XLg&r=fVPu5DWlmaV9WEzo6ojzQhi7kEOGEd3Z5GRv81asLQc&m=ATz-8a_F4vRxAjd6ylaL6-WeYVGmAaeMwd-OJVXGH9s&s=H7DeZ_rNTnJBi2mkTUbJXhtl2kj2eqWSmZhnepAkBnI&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.fda.gov_media_144245_download&d=DwMFaQ&c=iORugZls2LlYyCAZRB3XLg&r=fVPu5DWlmaV9WEzo6ojzQhi7kEOGEd3Z5GRv81asLQc&m=ATz-8a_F4vRxAjd6ylaL6-WeYVGmAaeMwd-OJVXGH9s&s=geqIkrGEDdnNxacMO74VCLfBZsYSvYtVtXzPbtNzuik&e=


Company Platform

D
o

se
s

Non-clinical results # with 
vaccine (same 
placebo)

Protection 
from COVID-19 
hospitalization

Efficacy against 
milder COVID

Inactivated whole 
virus

2 Neutralizing Abs; Strong 
Th1 CD4 responses in 
phase II trial (Lancet)

11,000 (press 
release 4/21)

100% 78%

Whole inactivated 
virion

2 Neutralizing Abs; IFN-
gamma assays T cell 
responses

13,068 100% 72.8%

Whole inactivated 
virion

2 Neutralizing Abs; IFN-
gamma assays T cell 
responses

13,068 100% 78.1%

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30942-7/fulltext
https://www.bharatbiotech.com/covaxin.html


Broad T cell 
repertoire (100s of T 
cells across spike 
protein) after 
infection. Means 
viral escape of T 
cell-immunity (from 
both natural 
infection and 
vaccination) 
unlikely, re-infection 
if happens mild

T cells work against variants



o T cell reactivity against variants 
remain intact if you had natural 
infection or mRNA vaccination 
from alpha to Omicron

Then look at T-cell response to variants after vaccines- still intact- and expand 
with every exposure

1Madhi. NEJM. March 16, 2021; Ma. Biorxiv April 29, 2021; deMarco. bioRxiv 2021.12.30.474453.  



Data from NY during delta shows that vaccine effectiveness AGAINST SEVERE DISEASE not 
waning except for older individuals

https://www.m
edrxiv.org/cont
ent/10.1101/2
021.10.08.2126
4595v1.full.pdf

https://www.medrxiv.org/content/10.1101/2021.10.08.21264595v1.full.pdf


Memory B cells from vax or infection adapt to whatever 
variant they see; T cells cover any variant

BETA VARIANT DELTA VARIANT





Omicron- similarities to end 
of 1918 influenza 
pandemic?

• More and more immunity in the population 
– 60-75% of the world’s population may be 
exposed to Omicron

• On top of an 80% seroprevalence in adults 
in S. Africa for instance (70% in children by 
NIH study in US)

• A less virulent influenza variant in 1918? 
(3rd wave)

• If you see Omicron, you get 
immunity across whole virus

• If not, a booster will help; older patients 
should get booster if infected prior- hybrid 
immunity

• In the future we may need whole 
inactivated virus vaccine as a booster 
(Covaxin, etc.)- to get immunity across 
whole virus to combat variants



Whom did 1st booster 
benefit? And 4th

shots?

• Data from CDC (February 18), Israel, and UK 
converged on the fact that boosters most 
benefitted those over 65 & some benefit over 
50 (4/million deaths vs 1/million deaths)

• NEJM study December 23, 2021 showed no 
COVID-19 deaths in those 18-29 with two 
doses of the vaccine (0 deaths in 3 vs 2 doses)

• NEJM study looked at 4th shot in health care 
workers & found no benefit <60

• European CDC approved for >80; White House 
encouraging for >60



During Omicron surge



After 2-dose vaccination

• Even with 2 doses, risk of COVID-19 death 0.00003 after vaccination

• Risk factors for severe breakthrough (4th dose): severe 
immunocompromise, >75 with 4 comorbidities

• Explains who needs likely 4th booster; Paxlovid nearby



Extending dosing interval 
increases T cell & antibodies

Immunologic research shows 
better antibody response and 
importantly CD4 T cell 
responses if extend interval on 
Pfizer vaccine to 6-8 weeks 
instead of 3 weeks; October 15, 
2021



Data from Canada shows Pfizer works better if extend 
interval to 7-8 weeks (both against infection and severe 
disease)- associated with more safety (myocarditis)s



CDC has only advertised interval to 
professionals, not public or media 2/22/22



Omicron created a lot of natural 
immunity

60% of adults and 
75% of children 0-
18 in the US have 
had exposure to 
COVID-19 



Omicron seemed 
to show power of 
“hybrid immunity”



Omicron reduced protection from either 
former infection or vaccines for mild (not 
severe) disease

• Qatar study showed that protection from re-infection after 
infection declined from ~90% with the Alpha, Beta and Delta 
variants to 56% against Omicron

• Canada study showed protection after two-dose vaccination 
declined from 89% against Delta to 36% against Omicron. 

• Omicron variant to evade antibodies, although the protection 
against severe disease due to cellular immunity from either 
vaccination or infection is more durable.

• A study among employees at the Cleveland Clinic verifies that 
one booster dose of the vaccine after either two-dose vaccination 
or natural infection protects against subsequent re-infection with 
Omicron. 

• Single dose of the Pfizer COVID-19 vaccine after recovery 
protected against re-infection during the Delta surge by at least 3-
fold, with two doses conferring no additional benefit

• Recovery immunity waned after a year but was higher than 90%
in those with subsequent vaccination.

https://www.nejm.org/doi/full/10.1056/NEJMc2200133
https://www.nejm.org/doi/full/10.1056/NEJMc2200133
https://www.medrxiv.org/content/10.1101/2021.12.30.21268565v2#:~:text=VE%20against%20symptomatic%20Omicron%20infection,days%20after%20a%20third%20dose.
file:///C:/Users/mgandhi/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/CMS1RD4W/Omicron%20escapes%20the%20majority%20of%20existing%20SARS-CoV-2%20neutralizing%20antibodies
https://www.nature.com/articles/d41586-021-00367-7
https://www.medrxiv.org/content/10.1101/2022.02.10.22270744v1
https://www.nejm.org/doi/full/10.1056/NEJMoa2119497
https://www.nejm.org/doi/full/10.1056/NEJMoa2118691


Deaths at lowest point in pandemic worldwide 
since beginning of pandemic 



March 30, 2022- Excess mortality from other medical conditions not being 
worked on – so this is plan for COVID

Base scenario Vaccinate vulnerable 
groups every winter

Best case: Less virulent 
variant emerges

Most won’t need re-
vaccination

Worst case: More 
virulent variant emerges

Boost everyone & consider 
whole virus vaccine



ENDEMICITY



COVID-19 likely to be controlled not eradicated – so 
frequency of boosters will depend on variants



COVID-19 does not have features of an eradicable 
infectious diseases, can still be controlled

• No animal reservoir

• Clear pathogenic features 

• Short period of infectiousness

• Immune for life, highly effective vaccine

• COVID-19 looks like other respiratory illnesses

• Can spread when presymptomatic

• Found in animals

• Highly effective vaccine for severe disease; 
increasingly non-sterilizing with variants

Smallpox- eradicated

COVID-19 – will get under control



Pertussis

Comes under control/elimination with vaccines (measles) and 
vaccines/treatment (pertussis)

COVID-19 has vaccines from age of 5 onwards now (prevention) 
and oral antivirals as of December 2021 (molnupiravir, Paxlovid)

Measles





“MOVe-OUT”
• Outpatients with mild-moderate COVID (O2 sat ≥93%)

• Symptom onset w/in 5 days
• One or more risk factors for severe COVID (including age>60, obesity, diabetes, CAD) 
• 800mg BID x 5 days vs Placebo 

• Interim analysis of 1443 patients of planned n=1550
• Latin America (55%), Europe (23%), Africa (15%) in addition to US 
• 30% reduction in all-cause hospitalization/death 

• No deaths in MOV vs 8 deaths PCBO 

• Adverse events: 35% vs 40%, Drug related 12% vs 11%, D/c due to AE 1.3% vs 3.4% 
• Viral sequencing in 40%: similar efficacy in Delta, Gamma &Mu 



• Oral SARS CoV-2-3CL protease 

inhibitor (given with ritonavir)

• Phase 2/3 EPIC trial in high-risk 

non-hospitalized patients

• Randomized to receive ‘332/rtv (3 

pills) every 12 h or placebo, 5 days

• Interim analysis of patients treated 

within 3 days of symptom onset 

(n=774)

Hospitalization 
or death

% 
Reduction

332/rtv 3/389 (0.8%)
0 deaths 89%

P<0.0001
Placebo 27/385 (7%)

7 deaths

Protease inhibitor (Antiviral) for SARS-CoV-2: 
PF-07321332 (‘332) + ritonavir= PAXLOVID

• Similar reductions in hospitalization or 

death among people treated within 5 days 

of symptom onset (n=1219)

• Also being evaluated in lower risk patients 

and for post-exposure prophylaxis
Owen DR et al, Science, 2021
https://www.pfizer.com/news/press-release/press-release-
detail/pfizers-novel-covid-19-oral-antiviral-treatment-candidate



EPIC-HR 89% protection from 
hospitalization/death

EPIC-SR (Interim results) – 70% 
protection from 
hospitalization/death

EPIC-PEP No efficacy in preventing infection

3 trials for Paxlovid
Unvaccinated at 
high risk of 
severe disease 

Unvaccinated at 
standard risk of 
severe disease

Household 
members of 
those infected



Slide 67

Monoclonal antibodies for prophylaxis

mRNA vaccines work well 

against range of 

immunocompromising 

conditions, but 6 month 

monoclonal antibody infusion 

protects



What will 
endemic 
stage 
look like? 
(this is 
what it 
looks like 
in UK)

10 point plan

1) Stop mass asymptomatic testing, but focused testing of vulnerable & 
wastewater surveillance

2) Stop quarantines but isolation when sick (COVID 5 days & paid sick leave)

3) Invest heavily in test and treat program with oral antivirals

4) Stop vaccine passports

5) Space out initial doses of vaccine by 8 weeks in those <40

6) Rational approach to vax boosters in vulnerable; acknowledge hybrid immunity

7) Novavax and Covaxin approval in US along with mRNA vaccines

8) Long COVID and vaccination: Good studies showing vax brings to baseline

9) Ventilate indoor spaces

10) Retire mask mandates but recommend fit/filtered masks inside with high cases



President’s plan for endemic 
management March 2
1. Vaccines, decide on vaccine booster strategy, new vaccines

2. Prophylaxis with monoclonal antibodies for immunocompromised; Test 
and treat for those with COVID at high risk with oral antivirals

3. Wastewater surveillance to see if cases going up; pandemic recovery 
schools, offices

4. Vaccinate world
April 26

March 2



CDC changed criteria for masking guidance to be based on hospitalizations in your region Feb 24, 2022



Two major principles..
FIT AND FILTRATION
• N95
• FFP2
• KN95
• KF94
• Double mask
• Cloth mask with filter

January 2021

With an endemic virus and 
vaccines- likely to be optional for 
personal protection 

Analysis of mask “mandates” didn’t 
find changed spread much likely 
because type of masks, compliance

CDC data: States with or without mask 
mandates during Omicron



How can medical providers help with public 
health response? 

1. Harm reduction approach needed for any pandemic

2. Lancet report that strongest predictor of mortality from COVID - rates of 
vaccination & boosting in elderly

3. School closures did harm to the young & increased non-COVID related deaths 
in this population (overdoses, homicide, road-related injuries, alcohol)



Physician trust high – 1:1 interactions

• Trust in medical system (not public health) increased during the 
pandemic

• Patients trust their provider when advising on the vaccines

• Therapeutics now available
• EVUSHELD for those who are immunosuppressed

• Antivirals – Paxlovid and Molnupiravir



Studies in children

February 28, 2022

• Much more immunity by 
then from exposures

• Doses not spaced out for 5-
11 year olds (10 micrograms 
x 2 3 weeks apart)

• One dose after natural 
infection?

• During Omicron, less 
effective with antibodies, 
strong B/T cell immunity

• 28% US children 2-dose 
vaccine (34% 1-dose)

No severe disease in either group; 3 infections 
with vaccine, 16 with placebo (90.7% efficacy)



Where 
are we 
with 
vaccines 
under 5?

Pfizer 3-micrograms doses (x 2 3 weeks apart) for those 
under 5 only appropriately generated an immune 
response for 6 months-2 years but not 2-4 yrs

Moderna 6 mo-6  (25 micrograms x 2 4 weeks apart) 
generated good antibodies but prevented 37, 44% of all 
infections although no hospitalizations (in either group) –
to be reviewed in June

Ocugen (Covaxin) vaccine (whole inactivated) applied to 
FDA from ages 2 onwards on November 5 but not 
approved yet

Pregnancy vaccination – 57% of infants still had SARS-
CoV-2 antibodies at 6 months after vaccination in 
pregnancy



Halperin D….Gandhi M



Conclusion

• COVID-19 unfortunately not eradicable by its properties

• Goal is control

• Worldwide strategy is vaccination but US strategy is vaccination + 
therapeutics and latter should be made available worldwide too

• More treatments coming

• Will always be a medical problem for us (like influenza)


