COronavirus Pandemic Epidemiology (COPE)
Consortium: An Update

Epidemiology and Genomics Research Program
Division of Cancer Control and Population Sciences

M) NATIONAL CANCER INSTITUTE https://epi.grants.cancer.gov/events/




Using WebEx and Webinar Logistics

> Participants (1) *

v Chat X

= All lines will be in listen-only mode

= Submit questions at any time using the Q&A or Chat
Panel and select All Panelists

To: Host

= You may need to activate the appropriate box using the
floating navigation panel. Found on the center of your
v Q&A X screen

@ i . e @ . °

= This webinar is being recorded

@) NATIONAL CANCER INSTITUTE



Webinar presenter

Andrew T. Chan, MD, MPH
Professor of Medicine, Harvard Medical School
Chief, Clinical Translational Epidemiology Unit

Director of Epidemiology, MGH Cancer Center

@) NATIONAL CANCER INSTITUTE



COVID-19 Pandemic Epidemiology Consortium

Andrew T. Chan, MD, MPH

Clinical and Translational Epidemiology Unit
MGH Cancer Center

NCIl Webinar
June 29, 2020



MASSACHUSETTS
GENERAL HOSPITAL

INSTITU"
000

|H||||

e A call for collaboration

* Free tool to implement
in ongoing cohorts

* Embedded now in >20
Call for Investigators of Cohort and Clinical Studies Download the App lon gitu dinal cohorts

We are reaching out to investigators of cohort and clinical studies to join our efforts
through a COronovirus Pandemic Epidemiology (COPE) consortium in which cohorts (e.g.,
population based, clinic, etc.) and clinical studies could deploy this tool at no cost. There
are opportunities to customize for your specific needs. We are also working hard to get

central IRB approval, if that is of interest. This will offer you an opportunity to rapidly 1 9
introduce an easy-to-use data collection tool to track COVID-19 exposure, symptoms, and

outcomes in real-time during the acute phase of this pandemic, which will be invaluable for
your studies. Ultimately, we will be in a position to pool data to address key research
questions as a collective. We recognize that this is an extremely busy and uncertain time, P
but it is important to act quickly given the speed at which the virus is affecting our

participants.

COronavirus Pandemic Epidemiology (COPE)
Consortium

'\ Google play

If you are interested, please contact us at predict@mgh.harvard.edu and provide us
details about your cohort or clinical study, specific needs, and ideas about how this
might complement work you are already planning or doing around COVID-19.

Download at: Covid.joinzoe.com/us
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' COVID Symptom Study COVID: US Data About Research Blog B e Store P> Google Play

3,828,812

CONTRIBUTORS

People of all ages and backgrounds are
joining together to fight COVID. Help
scientific research to get us out of lockdown

safely.

Take 1 minute each day and help
fight the outbreak in your
community

# Download on the Getiton

@& App Store P Google Play




Initial information gathered
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About you

Your clinical study

About your work

What year were you born?
Are you participating in any of these research

studies or part of these organizations? Are you a healthcare worker (including

~ . hospital, elderly care, or in the community)
() Harvard Nurses' Health Studies

(U Harvard Growing Up Today Study What sex were you assigned at birth?

~ Harvard Health Professionals Follow Up

~ Study Choose one of the options

() Mass General / Brigham Do you care for multiple people in the

.;:;. Stanford Mutrition Studies community, with direct contact with your
patients? What gender do you most identify with?

() Multiethnic Cohort Study

—

\_J) PREDICT 2

Choose one of the options

Your height
Next Question

~, American Cancer Society Cancer
~ Prevention Study-3

() UCSD/COH California Teachers Study

() The Sister Study

() The Agricultural Health Study (AHS)




Sign in
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COVID Symptom Tracker

Take 1 minute each
day and help fight the
outbreak in your
community.

in 2,992,275
tribut

Tell me more

Myself

How do you feel physically
right now?

| feel physically normal

I'm not feeling guite right

ING’S
College
LONDON

Describe the symptoms you
are experiencing right now.

Do you have a fever?

If you are able to measure it, what is your

temperature?

Do you have a persistent cough (coughing o lot
for more than an hour, or 3 or more coughing

episodes in 24 hours)?

Are you experiencing unusual fatigue?

Do you have a headache?

wll 7 -

Thank you, please report again

tomorrow, even if you're well.

People with COVID symptoms
in Suffolk County today

3,456

W of 42,000 county residents

0 Learn more

Suffolk County's rank in contributior

2256 outof 3007 countie

Sharing is caring

£ Available on the
[ ¢ App Store

ANDROID APP ON

ogle play




Baseline

Download App

Are you a member of
any research studies?

Informed Consent

Terms of Use

Privacy Policy

What research
study are you
participating in?

_ | Tell us about your

Tell us about you.

+ Age

* Sex at Birth

» Height/Weight
+ Zipcode

+ Exposure Risk

health.

General Health
Pregnant?
Heart Disease/Diabetes
Smoke?
Kidney Disease
Cancer / Treatment
= On a clinical trial?
= Where?
= What is the trial /
who is your doctor?
Medication Use
= NSAIDs?
- Aspirin?
°  Immunosupressants?

Research Consent
Terms of Use
Privacy Policy

Repeat Questions Daily

Are you a
healthcare
worker?

YIN
0

Have you been
_ tested for
= COVID-197
- Result?
A
No
Yes—p Tell us about your [

work.

+ Work setting

= Patient interaction intensity
« Exposure risk

» Use / Availability of PPE

How do
you feel right
now?

Not Quite Right

Describe your
symptoms.

Where are
you now?

In or Returned from a Hospital

v

What treatment
have you

!~ - - - feel the same as yesterday - - - - = - -

At home, | have not been to a hospital——F

ealthy as normal

Fever / Current Temp.
Cough?

Fatigue?

Shortness of Breath?
Loss of Smell/Taste?
Hoarse Voice?

Chest Pain/Tightness?
Abdominal Pain?
Diarrhea?
Confusion/Disorientation?
Skipping meals?

Y

Thank you for your help.
- Please come back

received?

tomorrow.




Symptom tracking by location - UK
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Drew & Nguyen et al. Science (2020)
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Diarrhea Fever

0.0% - 3.0%
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25.0% - 40.0%

Not enough contributors

Chan et al. Cancer Epi Biomark Prev (2020)



Symptoms associated with COVID-19 + test

Symptoms associated with COVID+

Loss of smell
Skipped meals .—
Fatigue —-—
Feve ——
P tent cough | o
Diarrhea .
Delirium - ——
Hoarse voice -
Shortness of breath e
Abdominal pain ——
Chest pain - - - United Kingdom
- United States
| ! : ; . _ . : ; ; . : ;
0 1 2 3 4 5 6 7 8 9 10 11 12

Loss of smell/taste was strongly
predictive of COVID-19+, as were
skipped meals, severe fatigue,
and persistent cough

Menni & Valdes et al. Nature Med. 2020



Prediction model of COVID-19 based on symptoms

Model performance

vy . Using a symptom-based classifier

y (age, sex, and the presence of 4

symptoms) was able to predict

z 08 . eie .
2 COVID+ with modest sensitivity and
o good specificity
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Specificity Specificity

Menni & Valdes et al. Nature Med. 2020



“Hotspot™ identification in real-time
A

0.0-1.0%
11-20%
21-30%
31-40%
41-50%
51-6.0%

Proportion of COVID-19
cases reported in Wales that
day by health authoritics

400- : ; i 10000
B All Cases in Wales

® Blaenau Gwent

;

= Brigend
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u Cardiff

u Merthyr Tydfil

m Neath Port Talbot
= Newport

Rhondda Cynon
Taf
= Torfaen

= Vale of Glamorgan

=++ Cumulative Cases in
Wales
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Number of COVID-19 Cases
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Drew & Nguyen et al. Science (2020)



Risk of a COVID-19 according to race and ethnicity

a. United States

Individuals testing positive / n

Age-adjusted OR (95% Cl)2

Multivariable-adjusted OR (95% CI)®

Multivariable-adjusted OR (95% CI)
weighted by IPWP

b. United Kingdom

Individuals testing positive / n

Age-adjusted OR (95% Cl)2

Multivariable-adjusted OR (95% CI)®

Multivariable-adjusted OR (95% CI)
weighted by IPWP

Abbreviations: Cl, confidence interval; OR, odds ratio.

White, non-
Hispanic

498/147325

1 (reference)

1 (reference)

1 (reference)

White, non-
Hispanic

8335/2104829

1 (reference)

1 (reference)

1 (reference)

aStratified by age and date of entry into the study.
bAdjusted for sex, history of diabetes, heart disease, lung disease, kidney disease, and current smoker status (each yes/no), and body mass index (17-18.4, 18.5-24.9, 25-29.9, and =30

Lo, Nguyen, Drew & Graham-et-al.-Medrxiv

kg/m?).

Hispanic/Latinx

89/9251

2.69 (2.14-3.39)

2.68 (2.13-3.38)

1.66 (1.18-2.34)

Hispanic/Latinx

15/2379

1.42 (0.86-2.36)

1.41 (0.85-2.34)

1.71 (0.89-3.27)

Black

65/4977

3.69 (2.83-4.81)

3.51 (2.68-4.60)

2.49 (1.68-3.69)

Black

121/13057

2.17 (1.81-2.60)

2.10 (1.75-2.51)

1.97 (1.47-2.64)

Race/Ethnicity

Asian

41/6828

1.87 (1.36-2.58)

1.97 (1.43-2.73)

1.42 (0.86-2.35)

More than
one/other race

23/4774

1.52 (1.00-2.31)

1.51 (0.99-2.30)

1.32 (0.67-2.61)

Race/Ethnicity

South Asian

485/46350

2.44 (2.23-2.68)

2.50 (2.28-2.74)

1.68 (1.43-1.97)

Chinese

44/7736

1.30 (0.97-1.75)

1.39 (1.03-1.87)

1.79 (1.08-2.96)

East/Southeast
Asian

27/2110

2.85 (1.95-4.16)

2.93 (2.01-4.28)

1.02 (0.55-1.87)

Middle Eastern

82/8466

2.28 (1.83-2.83)

2.38 (1.91-2.96)

2.10 (1.52-1.87)

More than
one/other race

226/48908

1.23 (1.08-1.40)

1.24 (1.09-1.41)

2.10 (1.52-2.91)



United States

United Kingdom

Multivariable-adjusted

Race/ethnicity OR (95%CI)
0

Multivariable-adjusted

Race/ethnicity OR (95%Cl)
0

White, non-Hispanic
[ |
Hispanic/Latinx
——
Black
——
Asian
H——
More than one/other race
—t—
Multivariable-adjusted
m Multivariable + SES-adjusted
05 1 5

White, non-Hispanic
N
Hispanic/Latinx
P
Black
Hil-
South Asian
L
Chinese
——
East/Southeast Asian
H——
Middle Eastern
——
More than one/other race
-
05 1 5

Risk of COVID-19

accordi

Ng to race

and etr

socloec
indices

nicity with

adjustment for

onomic

The multivariable association of race and
ethnicity adjusted for comorbidities with risk of
testing COVID-19 positive (gray). Additional
adjustment for isolation, frontline healthcare
worker, community exposure, population
density, income, and education in each

country (black).

Lo, Nguyen, Drew & Graham et al. Medrxiv



Healthcare workers and risk of COVID

Number with positive Covid-19 test per 100,000 app users

Total — 2,747

B General community

United Klngdom S L= — 2,905
(n=2.6m) ==lim= . HCW

United States g 1,836
(n=182k) 461

COVID-19+ cases over time

0.04 p-value < 0.0001
0.03
&
<
S
o
2
® 0.02
]
£
3
o
0.01
__--—-—‘-_"'-—-'—-
0.00
0 3 8 12 16 20 24
Follow-up time (days)
No 2,035,395 1,581,140 1,407,763 1,267,374 1,141,526 972,608 712,059
Yes 99,795 81,165 68,035 57,023 47.909 35,999 22,706

Frontline healthcare workers == Mo = Ybs

Frontline healthcare workers are...
e 11x more likely to test COVID+

compared to public
 |nadequate PPE and patient
exposure increases risk 6-fold

Nguyen & Drew et al. Medrxiv



Healthcare workers, practice site and risk of COVID

General community
Frontline HCWs

Inpatient

Nursing homes

Outpatient hospital clinics

Home health sites

Ambulatory clinics

Other

COVID-19+ by practice site

Hazard Ratio (95% Cl)

Age-adjusted

1-0 (ref)

236 (21-2 to 26-2)

16-5 (13-6 to 20-0)

10-7 (8-10 to 14-3)

7-79 (5-58 to 10-9)

6-64 (4-90 to 9-01)

9-42 (7-42 to 12-0)

Multivariate-
adjusted

1-0 (ref)

24-3 (21-8 to 27-1)

16-2 (13-4 to 19-7)

11-2 (8-44 to 14-9)

7-86 (5-63 to 11:0)

6-94 (5-12 to 9-41)

9-52 (7-49 to 12-1)

% reporting
reused
PPE

23-7

15-4

16-3

14-7

19-3

12-0

% reporting
inadequate
PPE

119

16-9

12-2

15-9

11-8

13-8

Frontline HCW and PPE:

Adequate PPE did not mitigate
personal risk of COVID+ when
caring for COVID patients

Inadequate and reused PPE were
each linked to greater risk of
infection

PPE reused was greatest in
hospitals and shortages were
greatest in nursing homes

Nguyen & Drew et al. Medrxiv



Racial-ethnic disparities in PPE access

% reporting Odds Ratio (95% Cl)

reused/inadequate PPE Multivariate-adjusted

Overall
Non-Hispanic white frontline healthcare worker 27-7% 1-0 (ref.)
BAME frontline healthcare worker 36:7% 1-49 (1:36 to 1:63)

According to racial/ethnic subgroup

Non-Hispanic white 27-7% 1-0 (ref.)

Hispanic/Latinx 49-6% 2:64 (2-03 to 3:45)
Black 33:5% 1-30 (1-02 to 1-65)
Asian 35:6% 1-42 (1-24 to 1-63)
More than one race/other race 34-7% 1-33(1:12to 1:57)

Abbreviations: BAME (Black, Asian, and Minority Ethnic), Cl (confidence interval), IP (inverse probability)
Multivariate risk factor models were adjusted for 5-year age group, sex, and exposure to patients with COVID-
19 (none, suspected, documented).

BAME was defined among individuals who either did not have missing racial information and did not identify
as non-Hispanic white.

Frontline HCW and PPE:
e Racial and ethnic minorities were
49% more likely to report

inadequate PPE access

e Hispanic/Latinx and Black individuals
were disproportionately affected

e Racial and ethnic minorities
tended to work in hospitals and
nursing homes where PPE
disparities were greatest

Nguyen & Drew et al. Medrxiv



Cancer and risk of COVID-19

Event/participants Model 1 Model 2
i : OR (95% Cl) OR (95% Cl)

lemg W|th cancer

Yes 124/21,155 1.63 (1.37, 1.96) 1.88 (1.56, 2.27)

Chemotherapy/
immunotherapy

Currently taking 68/7,867 2.52(1.98, 3.21) 2.60(2.023, 3.34)

Model 1: adjusted for age groups, country and date at entry;
Model 2: further adjusted for BMI, sex, history of diabetes, heart disease, lung disease, kidney disease, cancer, housebound
problems, interaction with COVID-19 in the community, frontline HCW and current smoker status.

Lee & Ma et al. Medrxiv



COVID Symptom Study

Tomese 1 minuto

Describa los sinftomas que ¢:Ddnde se encuentra?
tiene ahora.

diario y ayude a

combatir el brote En casa. No he do @ una clirica u

hospital por sintomas sospechosos de
COVID-18.

en su comunidad.

es su temperalura?

Estoy en la clinica u hospital con

sintornas sospechosos de COVID-19.

Velvi de la clinica u hospital, me
gustaria contarles sobre mi
tratamiento

Siente fatiga inusual?

Volvi de la clinica u hospital, ya les
conté sobre mi tratamiento.

:Tiene dolor de cabeza?

MASSACHUSETTS T NE
GENERAL HOSPITAL b AR

Massachusetts General Hospital / Harvard T.H. Chan
School of Public Health / King's College London /
Stanford University School of Medicine / ZOE

Mientras mds personas Y ayuda a comprender el COVID-19

contribuyan a esta investigacion, en su comunidad.




Future directions

* Linkage with other studies, including those offering at home serology
 Validation in other symptom surveillance studies

e Deploy app in specific study populations
e Community-based initiatives
e County or city health authorities
* University communities



Nearly 3 million citizen scientists to date

David A. Drew, PhD
Clinical and Translational Epidemiology Unit
MGH/HMS

m@DADrewPhD

Long H. Nguyen, MD, MS
Clinical and Translational Epidemiology Unit
MGH/HMS

m@LongNguyenW

For updates follow:
@AndyChanMD
@MGH_CTEU. -or- http://covid.joinzoe.com/us
@Join_ZOE

Collaborators at 108 100 185 ING'S
College
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INSTITUTE
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COronavirus Pandemic Epidemiology (COPE)

Consortium

Call for Investigators of Cohort and Clinical Studies

We are reaching out to investigators of cohort and clinical studies to join our efforts
through a COronovirus Pandemic Epidemiology (COPE) consortium in which cohorts (e.g.,
population based, clinic, etc.) and clinical studies could deploy this tool at no cost. There
are opportunities to customize for your specific needs. We are also working hard to get
central IRB approval, if that is of interest. This will offer you an opportunity to rapidly
introduce an easy-to-use data collection tool to track COVID-19 exposure, symptoms, and
outcomes in real-time during the acute phase of this pandemic, which will be invaluable for
your studies. Ultimately, we will be in a position to pool data to address key research
questions as a collective. We recognize that this is an extremely busy and uncertain time,
but it is important to act quickly given the speed at which the virus is affecting our
participants.

If you are interested, please contact us at predict@mgh.harvard.edu and provide us
details about your cohort or clinical study, specific needs, and ideas about how this
might complement work you are already planning or doing around COVID-19.

Download the App

(-9

# Available on the

¢ App Store

http://www.monganinstitute.org/cope-consortium
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