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What we have or haven’t learned from COVID-19 - Connecting
COVID-19 with monkeypox

coordination and partnering between scientific researchers, policymakers, and the general public

Saad B. Omer, MBBS MPH PhD FIDSA
Director, Yale Institute for Global Health

Harvey & Kate Cushing Professor of Medicine (Infectious Diseases) | Yale School of Medicine
Professor of Epidemiology of Microbial Diseases | Yale School of Public Health
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Che New York Times

Is America Ready for Another Qutbreak?

No. But there are clear steps the government needs to take.

By Saad B. Omer
Dr. Omer is the director of the Yale Institute for Global Health.
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Confidence in leadership and sources of information
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Who Should be in Charge of America's COVID- 19 Outbreak Response?
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“A vaccine that remains in a vial is 100% safe
& 0% effective”

5 % 9 é Yale mstitute  for Global Health

Vaccine acceptance for COVID-19 in the US

67% 68.8%
May 2020 December 2022
(Expected) (Actual)
Malik et al. EClinicalMedicine, 2020 + CDC/Google dashboard data, 2022 w é Yale Institute  for Global Health
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Vaccine acceptance for COVID-19 in the US

Fig 1. Map showing the 10 HHS regions with percent acceptance of
COVID-19 vaccine

Malik et al. EClinicalMedicine, 2020
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Fig 2. ROC curve for the model logit (COVID-19 vaccine
acceptance) = B0 + B1 age (26-35) + B2 age (36-45) + B3 age (46-55)
+ B4 age (55+) + B5 gender + B6 race (AI) + B7 race (Asian) + B8
race (PI) + B9 race (white) + 10 education (HS) + 11 education
(SC) + B12 education (Col) + B13 education (GS)
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Saad B. Omer &
ﬂ @SaadOmer3
The U.S. has never v:
the numbers needed

Therefore, there'sar
vaccine plan -Now.

12:21 AM - Jun 4, 2020

Previous examples:
-&truth campaign
-CDC's “Get Yourself Tested” campaign for HIV, STIs

Saad B. Omer & @SaadOmer3 - Jun 22, 2020
#COVID19 control in the U.S. relies on public behavior (e.g. social
distancing, hand-washing, masks).

Why is there no national communication campaign? a national behavior
change strategy?

% é Yale Institute  for Global Health
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Approval Timing and Vaccine Acceptance

Entire Sample

o [
Approval 1 week before election

December approval

T T
-1 -05

® Uptake Confidence

Compared to 1 week after the election

Vaccine, 2020.

With Scott Bokemper, Greg Huber, Alan Gerber, and Erin James
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Vaccine Endorsement and Vaccine Acceptance

Positive statement:
Says he/she believes
the vaccine is safe

Negative statement:
Says he/she does not
believe the vaccine is
safe and effective

and effective Entire Sample
Fauci positive ———
Fauci negative{ —&——
Trump negative - T—%—
Trump and Pelosi positive - ——
Trump positive Pelosi negative — 55—
1

@ Uptake Cenfidence

Compared to a Trump positive statement

Vaccine, 2020.
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Study 1 i Study 2
Proceedings of the Baseline Info. | R e
) ) —— Community Interest & Reciprocity 4 - -
National Academy of Sciences i —_—
of the United States of America !
Community Interest & Reciprocity 1 5
' C.LR. + Embarrassment | ' .
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Persuading US White evangelicals to |
L 4 ! Trump Hero 4 | I
vaccinate for COVID-19: Testing message : TT T T
- - o Not B 4 Lo
effectiveness in fall 2020 and spring 2021 il e
i
Scott E. Bokemper, Alan S. Gerber, (2 Saad B. Omer, and (2 Gregory A. Huber i Restore Liberty | .
+ See all authors and affiliations Trustin Science |
PNAS December 7, 2021 118 (49) e2114762118; https://doi.org/10.1073/pnas.2114762118
personat Freedom Doctors H——— . 7
0.0 0.1 02 <0025 0000 0025 0.050
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Outcome Vaccine 3Mos. * Advise Fiend * Judging Non-Vaccinator

% g é Yale mstitute  for Global Health

11

Vaccine acceptance in LMICs

. o ] 01
All LMICs e+ el °
Russia » ] » °
(Subnational, 61 regions, 22125) - L]
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Solis Arce et al. Nature Medicine, 2021 % 9 é Yale Instituteﬁr Global Health
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BEHAVIORAL INSIGHTS FOR VACCINATIO ‘

E Yale Institute  for Global Health
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Results —
Overall

Vaccine Uptake by Domain
Overall

Domain OR (95% CI) I-Square
Education Campaign 2.25(2.03-2.51) : —— 99.0 (99.0-99.1)
On-site Vaccination 2.80 (2.25-3.72) ] —_— 993 (99.2-99.4)
Incentives 2.29(1.89-2.77) : —— 98.7 (98.6-98.9)
Free Vaccination 2.56(2.03-3.23) : — 99.1(99.0-99.2)
Institutional Recommendation 2.62(2.18-3.15) — 97.2 (96.0-98.0)
Provider Recommendation 3.40 (2.51-4.62) : B — 086 (98.4-98.8)
Reminder and Recall 1.72 (1.54-1.92) - 97.8 (97.5-98.0)
Message Framing 1.86 (1.46-2.36) — 76.5 (61.4-85.7)
Vaccine Champion 2.52(1.81-3.50) i — 97.3 (96.1-98.1)

0205 1 2 5 [

3 4
Summary OR
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Interventions to Increase Vaccine Coverage

-,
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Education Campaign On-Site Vaccination Incentives Free Vaccination Instltutlona!
. . . . L . o L Recommendation
Providing education on Providing vaccines at Offering financial Providing vaccination Recommendation
vaccination, disease, and workplace or places of incentives for free of cost R
. . L made by the institution
how vaccines work worship vaccination

that a person works at

I

@ B

Provider Reminder & Recall Message Framing Vaccine Champions Other
Recommendation Rem[ndersfor vaccination Gain vs. loss framing APPOinfed Chﬂmpion Alternative
Recommendation by of the vaccine that encouraged interventions aside

vaccination from those listed

doctor/nurse
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h LIMITED EFFECT
INTERVENTIONS

These are the interventions our team has identified as having

limited effect across multiple studies.

Message framing has minimal
difference between gain vs loss frame.

s

‘Solely pushing out educational messagesis less
effective. Educational messages should be paired
Wwith self-efficacy and response efficacy messages.

Quality improvement studies did not assess
vaccine uptake often but show to be less
effective in increasing vaccine uptake.

Interventions
with limited
effect

Decisional aids and
self-assessment are less effective.

I incentives are not valued by the
recipients, they are less effective in
improving vaccine uptake.

~dh

Incentives are less effective with
healthcare workers.

w 6 Yale imnstitute  for Global Health
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Which of the following people

would you trust MOST to help you
decide whether you would get the
COVID-19 vaccine? N

=14

A1LMCs

Solis Arce et al. Nat Med, 2021

Uganda 2 Semateone | Ngeris Caombia

Rusda

g2
2

w é Yale rmnstitute  for Global Health

17

ehe dew York Cimes

OPINION
GUEST ESSAY

Doctors and Nurses Are the Key to
the Final Vaccine Push

June 24,2021

f © v a n »

By Saad B. Omer
Dr. Omer is the director of the Yale Institute for Global Health.

18

Yale SCHOOL OF MEDICINE

COVID-19 Vaccination: A Communication
Guide for Providers

Faculty

Content & Tests
Support

Saad B Omer, MBBS MPH PhD
Director

Yale Institute for Global Health
New Haven, CT

Kavin Patel, MD
Infectious Disease Fellow
Yale School of Medicine
New Haven, CT

Brita Roy, MD
Director of Population Health
Yale Medicine

New Haven, CT
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Guides and Messaging

Vaccine Acceptance

VACCINE
MISINFORMATION
MANAGEMENT
FIELD GUIDE

Guidance for addressi

and foster leman: ization

2 G unicef &
FACEBOOK Yale mstitute for Global Fiealth s
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THE LANCET

W ® Promoting COVID-19 vaccine acceptance: recommendations

CrossMark

from the Lancet Commission on Vaccine Refusal, Acceptance,
and Demand in the USA

Saad B Omer, Regina M Benjamin, Noel T Brewer, Alison M Buttenheim, Timothy Callaghan, Arthur Caplan, Richard M Carpiano, Chelsea Clinton,
Renee DiResta, Jad A Elharake, Lisa C Flowers, Alison P Galvani, Rekha Lakshmanan, Yvonne A Maldonado, SarahAnn M McFadden,
Michelle M Mello, Douglas J Opel, Dorit R Reiss, Daniel A Salmon, Jason L Schwartz, Joshua M Sharfstein, Peter | Hotez

20 Omer etal. Lancet, 2021
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Non-pharmaceutical Interventions are
Behavioral Interventions
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What is the effect on mobility of social distancing
guidelines?
8001
e 7001
8
Mar-30 2
£ 600
Mar-23
5001
Mar-16
400+, = | = -
-40 -20 0 20 40
Day relative to the declaration of emergency
Date that counties enacted stay-at-home order Trends for the mean time at home in minutes for counties
22Yan et al. Proc Natl Acad Sci, 2021 w 6 Yale mstitute  for Global Health
22
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What is the effect
on mobility of
social distancing
guidelines?

23Yan et al. Proc Natl Acad Sci, 2021
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Fig. 5. lllustration of the case equivalent response to the stay-at-home or-
der concept. The symbol ¢” is the level of cases when the stay-at-home order
went into effect, and ec” — ¢* is the cases needed to induce the equivalent
additional time at home. The horizontal difference is the case equivalent
response to the stay-at-home order. The blue curve is the voluntary response
for the no stay-at-home order counterfactual. The red (cyan) curve is the
response with the stay-at-home order when the mandate is imposed on the
median (mean excluding New York City's 9,065 cases) number case when a
stay-at-home order went into effect. We note that the median county re-
flects the experience of most Americans better than the mean county.
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Figure 2. Adherence to Protective Nonpharmaceutical Interventions
(NPIs) in the US During the Coronavirus Disease 2019 (COVID-19)
Pandemic, April-November 2020
JAMA The Joumnal of the US region
American Medical Association T—————— | National
West
South
. & Northeast
Change in Reported Adherence to £ itk
Nonpharmaceutical Interventions During 2. e
83
the COVID-19 Pandemic, April-November 2020 £E
Sg
5| \OEen-208

Matthew A. Crane, BS g2 R SNV Sy

Kenneth M. Shermock, PharmD, PhD g

Saad B. Omer, MBBS, MPH, PhD s

John A. Romley, PhD

45 - : - : : : -
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Author Affiliations: Johns Hopkins University School of Medicine, Baltimore, Month

Maryland (Crane); Department of Pharmacy, Johns Hopkins Health System,

Baltimore, Maryland (Shermock); Yale Institute for Global Health, New Haven, The NPI adherence index ranges from O to100. This index is the sum of
reported adherence to 16 protective behaviors in the 7 days prior to survey
completion. A higher score indicates better adherence. Mean values weighted
for representativeness and adjusted by linear regression for sociodemographic:
and new COVID-19 cases are shown.
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Virtual Media, Real Consequences

12/21/22
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25
Randomized Trials of Social Media Messaging
5 countries: Kenyaﬁ India&uI Pakistan PhiIippines , Ukraine -_J
27 campaigns designed and launched
$500K+ Ad credits given to run tests from UNICEF COs
Tens of millions of Facebook users reached with strategic messaging content
unicef &
éé Yale Institute for Global Health I:)G ID EE’Z{D‘:US FACEBOOK for every child
w 6 Yale mstitute  for Global Health
26
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Outputs from test campaigns

Strategic digital communications launched via UNICEF in four countries

=)

1.4B Impressions Significant Lift 3.75M clicks
Average reach and positive shifts in attitudes for additional vaccination
7.5M —34.6M users per towards vaccines resources

campaign launched in-country

% @ é Yale mstitute  for Global Health

27
What we learned
(a8 =
NN i
Partnership Language matters Values-based Context is key for
works messaging shifts moving the needle
attitudes
%é Yale Institute  for Global Health
28

14



12/21/22

Digital Media for Health Outcomes

A course for ministries of health

African Q AFRICA CDC
U NION N = vimsi i Ny ¢

rsi unicef &
p for every child
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National Responses Are Inadequate for
Global Pandemics

30 W 9 é Yale Institute  for Global Health
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UPDATED
COVAX Facility Available Supply Forecast
Ranged forecasts under low, most likely, and high scenarios

PRELIMINARY AND SUBJECTTO ASSUMPTIONS THREE BIGGEST DRIVERS OF
UNCERTAINTY FOR COVAX

COVAX Forecasted Available Supply for all Participants, SUBBRLY

Cumulative, Committed and donated doses only, M doses, 2021 and 2022 - Timing and extent to which

R R export controls in India are
= = Low scenarioc> = Most likely scenario> = = High scenario” High: 1,395 eased. | e
0% T ported from India, the
cowrages T Refeats
COVAX doses
released to date
P0% o e e e e e e e e e e e e ] l e 1380707 e - Manufacturers prioritizing
coverage* ? s supply from global
1,126~ manufacturing networks to
845, I
10% e nd paid for under
coverage 490 Low: 1,320 APAs
370
160 260 - Timely regulatory
4 60 85 candid [ete
10 10 40 .

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2021 2022
1 Forecasts only donations g Timing of ppl on
anticipated date of atwhich avalable for delivery. Timing of delivery 1o countrieswillbe lagged due to need for local regulatory
oty i
e o as
2 on be: from Gavi and UNICEF on the impact and likelinood of potential mitigaton efforts.
3 to praportion of AMCO1 id be volumes, assuming Indiareceives20% af AMC-funded volume
COVAX Global Supply Forecast — Dec 14, 2021 % g é Yale mstitute  for Global Health
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Is it in the national interest to share vaccine?

A Scenario 1: Both have HI B Scenario 2: Only US has HI c Scenario 3: No HI
—— Baseline Scenario 30

__ 0006 —— Uncooperative Scenario
§ Cooperative Scenario % 800000
= 0005
2 RO: 2.5
] 20
$ o004 600000
Q
£ Py
5 0003 15 60m additional
o 400000 d
‘g Susc. share: 10 Susc. share: Susc. share: oses
5 o002 USA=35% USA=35% USA=45%
= COVAX LIC=35% COVAX LIC=45% | 200000 { COVAX LIC=45%
‘@ 0.001 5
o

0.000 ‘ 0 EEE—— [

0 1000 2000 3000 0 1000 2000 3000 [ 1000 2000 3000
Time (days) Time (days) Time (days)

Allocating the additional doses cooperatively to the COVAX-LIC
countries avoids this spillover (Figure B)

Rotesi et al. Sci Rep, 2021 w é Yale mstitute  for Global Health
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The Case for a Pandemic Trust Fund

By Andrew C. Heinrich and Saad B. Omer

FOREIGN AFFAIRS The World Isn’t Ready for the Next Outbreak

September 6, 2021

999 Yale msitute for Global Health
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Science, Ethics, and Policy

w @ é Yale Institute  for Global Health
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CONSENSUS STUDY REPORT

FRAMEWORK FOR

EQUITABLE
ALLOCATION oF

COVID-19
VACCINE

WHO SAGE ROADMAP FOR PRIORITIZING
USES OF COVID-19 VACCINES IN THE
CONTEXT OF LIMITED SUPPLY

An approach to inform planning and subsequent recommendations based upon
epidemiologic setting and vaccine supply scenarios

Version 1.1 World _Heqltt
13 November 2020 Organizatior

35
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Who to vaccinate first? A peek at
decision-makinginapandemic

Ruth Faden, Alejandro Cravioto, Joachim Hombach, David C. Kaslow, Sonali Kochar,
Hanna Nohynek, Annelies Wilder-Smith, Mathew A. Crane & Saad B. Omer

36 Faden et al. Nature, 2022

Faced with the challenge of
advising the World Health
Organization on who should
be thefirst to receive COVID-
19 vaccines, an advisory
group used anapproach it
hadn’t tried before.

w 6 Yale imnstitute  for Global Health
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i

Death is
irreversible

37

Trials not designed
to assess impact on
transmission

Rationale for a Morality First Strategy

e ¥

Social consensus Vaccinating critical
preventing severe A mass
morbidity and o 0 o
mortality ' ' '
Limited

transmission data
on risk groups

% g é Yale mstitute  for Global Health

37
L L L3 L .o L L
Risk-based vs. Age-based Covid Vaccine Prioritization
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Novel Surveillance

39
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nature
biotechnology s

Measurement of SARS-CoV-2 RNA in wastewater
tracks community infection dynamics

Jordan Peccia®'1°%, Alessandro Zulli®"°, Doug E. Brackney ©2%°, Nathan D. Grubaugh ©3,
Edward H. Kaplan©'45, Arnau Casanovas-Massana ©3, Albert I. Ko3, Amyn A. Malik ®¢7,
Dennis Wang®, Mike Wang ©¢, Joshua L. Warren?, Daniel M. Weinberger®, Wyatt Arnold' and
Saad B. Omer ©3¢7952
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30-May

Beta

Beta

-2 [ 2 4 6 8
Days

e, Daily lags of 1-4 d are associated
with hospitalization. g, Daily lags of

sludge virus RNA data at longer time

lags (6-8 d in the past) best correlate
with the time series of publicly

reported positive tests.
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Smoothed Daily Cases of COVID-19 in Catchment Area #1

Untreated Wastewater Testi

In Karachi

Smoothed Daily

01Jun2021 0142021 01Aug2021 01Sep2021 010ci2021 O1Nov2021 01Dec2021 01Jan2022

N1 RNA Concentration for catchment Area 1

n gell

0
4 Karachi East

RNA Concentrati

01Jun2021 0142021 01Aug2021 01Sep2021 01062021 O1Nov2021 01Dec2021 01Jan2022
Date

Smoothed Daily Cases of COVID-19 in Catchment Area # 2

Smoothed Daily Cases
w©

01Jun2021 01Jui2021 01AuG2021 01Sep2021 D10ci2021 01NoV2021 01Dec2021 01Jan2022

N1 RNA Concentration for catchment Area 2
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Date

41 AKU @ Yale Institute  for Global Health
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Graveyard Surveillance for Estimating Excess Mortality
Karachi, January 2019 — October 2022
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People Value their Values

43 % 9 é Yale mstitute  for Global Health

43

S
—
o
o—
o
—

Bitter Salty Sweet Umami Sour

Chandrashekar et al. Nature, 2006

% é Yale Institute for Global Health
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Moral Foundations Theory

Care / Harm Fairness / Cheating Loyalty / Betrayal

-

Authority / Subversion Purity / Degradation Liberty / Oppression
45 Haidt 2012 % é Yale rmstitute  for Global Health

45

Purity violation & Vaccination intentions

Results from a randomized controlled trial

0,
_ o0% Those in the intervention group were

2.6 times more likely to get the HPV
vaccine in the next 6 months
compared to the control group

Intervention

Adjusted Odds Ratio: 2.6

Control 95% Confidence Interval: 1.6-4.1

46 % 6 Yale Institute  for Global Health
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47

Intervention

UNICEF post shown to intervention group

"It is important to vaccinate your
children following the schedule
to keep them free from
disgusting diseases like
measles.”

Es importante vacunar a tus
hijos/as segun el calendario,
para mantenerlos libres de
enfermedades desagradables

como la polio y el sarampion. unicef@

— = for every child

% Yale Institute  for Global Health

47
Overall Effect of Intervention
Compared between control and intervention groups
80%
5 Significantly more people in the
e intervention group scored high
: 739% on the Vaccine Trust Indicator
o (]
£ compared to the control group
Q
£
Control Intervention
Study Group
48 ?é Yale Institute  for Global Health
48
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Outbreak Science Should be

Consequentialist

49 % g é Yale mstitute  for Global Health
49

Albert Ko YSP  Akiko Iwasaki YSM IBIO /
L s Ellen Foxman YSM Lab Med ‘
.

Marie Landry YSM
Lab Med ‘

March 2. 2020 ‘

50

W é Yale Institute  for Global Health so
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Examples of Interdisciplinary Research

nature JAMA

ImpacF of _Varlant‘s on - | F I -I A layered approach to
vaccine immunity the pandemic

12 02l “m‘l
— i
medicine E

Heterologous boosters
with mRNA vaccine

Saliva or Nasopharyngeal Swab Specimens
for Detection of SARS-CoV-2

51 Lucas et al. 2021; Pefia-Hernandez. 2021; Lucas et al. 2022; Omer et al. 2022; Wyllie et al. NEJM, 2020 % g é Yale Institutefbr Global Health
51
An (Incomplete) List of Lessons
Don’t take Invest early in Virtual media, real Global engagement: Connect to
compliance behavioral consequences enlightened self people’s values
for granted research interest
Investments in novel Facilitate Ethical considerations Vaccine acceptance Policy innovations in
surveillance collaborative should be baked into interventions based on the inter-outbreak
research decision-making rigorous evidence period
52 W @ é Yale Institute  for Global Health
52
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53

Thank You!
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