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Aim Overview of Study Design |
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Overview of Study Design |l

* 1gG (N) signal to cut off (S/C) Index of = 1.4
evidence of previous infection
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Enrolled Participants

N=1,703 Unable to confirm medical history

N=14

Breakthrough Infection*
N=27

<2 blood samples available prior to 3™

Participants with confirmed medical history, no vacg:gzg%ose

breakthrough infection, and at least 2 blood
draws before 3™ vaccine dose
N=866

Non-BNT162b2 VVaccine!
N=23

r

Eligible Participants
N=843

*Breakthrough cases defined as IgG(N) 21.4 when measured after receiving 2 mRNA vaccine doses and prior to a 3 dose, with
prior IgG(N) <0.4 or no history of prior COVID-19 infection.

IParticipants who received any vaccine other than BNT16202.
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Total sample

Prior
SARS-CoV-2 infection P value* [

No prior
SARS-CoV-2 infection

n 843
Age in years, median (IQR)

Age in years (range)

Male sex, n (%)
Non-white race, n
Hispanic ethnicity, n
Obesity, n (%)
Hypertension, n (%)

(%)

Work environmentt
ICU, COVID-19 unit
ICU, non-COVID-19 unit
Ward, COVID-19 unit
Ward, non-COVID-19 unit
Emergency department /urgent care
Qutpatient clinic
Office

41.66 (35.19, 52.80)
20.37-87.26
256 (30.4)

86 (10.2)

103 (12.2)

128 (15.2)
Charlson Comorbidity Index, median (IQR)T 0.00 (0.00, 1.00)

135 (16.1)
133 (15.9)
160 (19.1)
204 (24.3)
98 (11.7)

215 (25.6)
129 (15.4)

784
41.89 (35.25, 53.00)
20.37-87.26

239 (30.5)

59
38.72 (34.93, 49.31)
23.52-76.87

17 (28.8)

0.169

0.903
0.262
73 (9.3)

92 (11.7)

122 (15.6)

0.00 (0.00, 1.00)

13 (22.0)
11 (18.6)
6(10.2)

0.00 (0.00, 1.00)

0.175
0.355
0.572

126 (16.2)
129 (16.5)
141 (18.1)
193 (24.7)
94 (12.1)

206 (26.4)
119 (15.3)

9 (15.3)
4 (6.8)
19 (32.2)
11 (18.6)
4(6.8)

9 (15.3)
10 (16.9)

1.00
0.073

0.37

0.315
0.082
0.873

Work from home 61 (7.3) 57 (7.3) 4 (6.8) 1.00
Other 185 (22.1) 177 (22.7) 8 (13.6) 0.142
Unknown 74 (8.8) 71 (9.1) 3 (5.1) 0.423
. . Eg&mm%wzﬁ?ﬁﬂigmm score to pred::t 10-year survival: Eﬁngumrdlal lnfamm
@:z)) Cedars Sinai S el b it i it o o it e
:::F*arbclpantﬂwlded work environment. Parhclpanls could salact multiple environments if they worked in more than one location.

Ebinger JE, ef al. BMJ Open 2022;12:e059994. doi:10.1136/bmjopen-2021-059994

ICU, intensive care unit.
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Table 2 Clinical and demographic correlates of longitudinal Results 1V
anti-spike IgG antibody response following complete initial
mMRNA vaccination

Beta* SE P value Partial R?

Prior SARS-CoV-2 1.74 0.11 <0.001 0.134
infection

Age (year) -0.01 0.00 <0.001 0.016

Male sex -0.27 0.06 <0.001 0.013
Non-white race -0.00 0.06 0.99 0.000
Hispanic ethnicity 0.02 0.10 0.80 0.000

Obesity 0.03 0.09 0.77 0.000
Hypertension -0.17 0.08 0.041 0.003
Charlson -0.02 0.03 0.56 0.000 *Beta values represent increase in 1 SQ of Iog{.1 0)lgG-S Ievell
Comorbid It}' Index per presence (vs absence) of a categorical variable or per unit

increment of continuous variable.

@:@) Cedars Sinai Ebinger JE, et al. BM. Open 2022;12:¢050994. doi-10.1136/bmjopen-2021-059994
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Strengths/Limitations

newer VOCS
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Summary

— overall lower antibody response

— prior-infection group - higher antibody response

@:@) Cedars Sinai Ebinger JE, et al. BMJ Open 2022;12:¢059994. doi:10.1136/bmjopen-2021-059994




What are we doing to address these limitations?

embarc Participate  Progress  Publications  Resources  FAQ  Scheduling & Directions

As we make our way through the pandemic, our goal is to understand how individuals and communities
can recover, regain, and retain health over the long term. You can help us generate new knowledge for
building individual and population level healih resiliznce that will endure well into the future.

PARTICIPATE

*** Study participation is open to children 5 years of age and older. We welcome all family members who are
also registered as patients or employees at Cedars-Sinai. ***

Enroliment is still open and the number of participants joined so far is:

6,913

updated 6/25/2022

the embarc study © 2022

Unknown

1212 (19.9)

Never

3839 (62.9)

@@ Cedars Sinai

www.embarc-study.org




Vaccination History

1 Moderna + 1 Johnson 77 (1.3) 1 Pfizer + 2 Moderna + 1 Johnson _
1 Pfizer + 1 Johnson 54 (0.9) Other combinations _

©3 Cedars Sinai




lgG-Nucleocapsi

First Surge

First Vaccines Delta Surge

Omicron Surge

%)

251 "
20+ R o s PR
REMINDER: '} RLER ve 5 Tl T EARg
IgG-Spike Protein B PNt B Y A
. a . £ R Y .. i n-.‘=. Agetrs SVET I aatmy g,
antibodies rise in i ¥ "'i' _. o E = }E" 1 oy Ji.*iﬁ-ii;,*
15+ response to vaccine - AL ;i'-';? AR 11 PATEED ug_r
or to natural infection t}’,! L OaLs P THET ST 1YY
e Boos "t el clc ipafyi ERRELRENSD A
ib:lg"‘: e = -:- "t Ay :‘.'t""a Eﬁ
riy o - . L L it el -
s s SR I e L L e a e
& if ;,‘ i ’ .
7 REMINDER: -' : :j&_-
azis IgG-Nucleocapsid 1] e L _ - K #
;f' antibodies rise in ] 1 S R IR v Fo#
¥ -7 responseto Bt 7 ) s : i
natural infection o R
L i
0 Ak
May Jun Jul Aug Sep Oct MNov Dec Jan Feb Mar Apr May Jun  Jul Aug Sep Oct MNov Dec Jan Feb Mar  Apr May
2020 2021 2022
(O)corALE i embarc

e

urajo.id ay1ds-96j (0L)b6o7

f=]

-2

IgG-Spike Protein

o Males

® Females
lgG-Nucleocapsid

o Males

® Females

@@ Cedars Sinai



COVID-19 and vaccine responses in IBD
What do we know?
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Prior to vaccination risk of SARS-CoV-2 infection no
different from the general population

IBD  Gen. Population Risk Ratio Risk Ratio
Study Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

Gubatan J et al 168 1155 14067 18.3% 0.36[0.15; 0.86]
Mak JWY et al (1) 2954 1017 75210 7.9% 0.01[0.00; 0.20]
Mak JWY et al (2) 3091 429 60956 7.9% 0.02[0.00; 0.37]
672 205463 60317000 16.7% 1.31[0.42; 4.05]

922 6471 1114590 7.9% 0.16[0.01; 2.63]

196403 19776 40000000 21.3% 2.39[2.10;2.72]

1918 43877 6663394 19.9% 0.95[0.54; 1.67]

Total (95% ClI) 205728 108245217 100.0%  0.47 [0.18; 1.26]
Heterogeneity: Tau® = 1.1859: Chi® = 54 42 df =6 (P < 0.01): I” = 89% '

0.001 01 1 10 100C
Favours IBD Favours Gen.
Population

@:"9) Cedars Sinai Singh A et al United European Gastroenterol J. 2021. DOI: 10.1177/2050640620972602



Prior to vaccination steroids associated with
adverse COVID-19 outcomes

Hospitalisations ICU admissions/Severe Covid Mortality
Systemic steroids RR 1.99 [95%CI 1.64 - 2.40]* RR 3.41 [95%CI 2.28 - 5.11]* RR 2.70[95%CI 1.61 - 4.55]*

Immunomodulators RR 0.89 [95%CI1 0.37 - 2.10] RR 0.71 [95%C1 0.17 - 3.02] RR 1.18 [95%Cl 0.23 - 6.01]

5-ASA RR 1.02 [95%CI1 0.83 - 1.26] RR 1.03 [95%CI1 0.74-1.43] RR1.09[95%CI 0.65-1.82]

JAK-inhibitors RR 0.48 [95%CI 0.30-0.76]* RR 0.50 [95%CI 0.14 - 1.86] RR 0.83 [95%CI 0.10-7.11]

Anti-TNF RR 0.58 [95%CI 0.50 - 0.69]* RR 0.50 [95%CI1 0.33-0.78]* RR 0.44 [95%CI 0.26 - 0.76]*

Anti-integrin RR 0.66 [95%C1 0.56 -0.78]* RR0.72[95%CI 0.42-1.24] RR0.50[95%Cl 0.32 - 0.78]*

IL12/23 inhibitor RR 0.44 [95%CI 0.36 - 0.54]* RR 0.43 [95%C1 0.26 - 0.71]* RR0.55[95%C10.28-1.11]

Lin S, et al. Gut 2022;0:1-14. doi:10.1136/gutjnl-2021-326784. Figure created from: Ungaro et al Gastroenterology 2022
@::D) Cedars Sinai https://doi.org/10.1053/].gastro.2021.09.011, Singh A et al United European Gastroenterol J. 2021. DOL:
10.1177/2050640620972602




‘S’ Antibodies are lower in IBD at each timepoint

2wks 8wks 16wks 32wks
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Log10 Anti-IgG Spike (AU/mL)

Robust Antibody Responses after mRNA vaccination in IBD
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Time to PCR-confirmed SARS-CoV-2 breakthrough infection after
2&3 doses is shorter in infliximab-treated patients

Pre-vaccine Post two doses Post three doses
Strata == Infliximab =#= Vedolizumab Strata == Infliximab == Vedolizumab Strata == Infliximab == Vedolizumab
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&... Mechanisms of Vaccine Responses
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T-Cell clonal expansion — Breadth and Depth
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No Difference in TCR breadth and depth
between IBD and HCW
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Clonal Breadth(Spike, x1.0E-4)

Anti-TNF treatment is associated with clonal depth

Clonal Breadth
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Summary

« IBD patients do not show increased risk of adverse reactions to SARS-CoV2
vaccines (data not shown)
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