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Anti-SARS-CoV-2 Vaccines

• Overall Cases / Deaths
◦ Globally: >6M / 524 M
◦ US: >83M / >1 M

• Vaccines against SARS-CoV-2
◦ Prevent infection (humoral)
◦ Prevent severe disease and death (cellular immunity)

https://commons.wikimedia.org/wiki/File:SARS-CoV-2_virion_animation.gif
Hadi Y, et al APT 2022
Watson et al. , Lancet Infectious Diseases, June 2022

‘we estimated that 
vaccinations prevented 
……. 19ꞏ8 million deaths 
from COVID-19’





Aim

To improve understanding of 
longitudinal immune responses 
following initial SARS-CoV-2 
Vaccination

• Academic Medical Center (CSMC)

• Longitudinal Study of Healthcare Workers 
(HCW) who received 2 doses of Pfizer-
BioNTech (BNT162b2) mRNA vaccine

• Questionnaires about medical history & 
exposure risk

• Dx of COVID-19 based on:
◦ History
◦ Medical Records
◦ Raised IgG(N)

Overview of Study Design I



• Exclusion Criteria
◦ Received other vaccines
◦ COVID-19 status not confirmed
◦ Developed breakthrough infections
◦ Non-compliant with protocol

• Serology measured with Abbott SARS-Cov-2 
IgG assays for both Spike (S) and 
Nucleocaspid (N) proteins.
◦ Dose 1 and dose 2, 
◦ Weeks 8, 16, 24, 32, and 40

• IgG (N) signal to cut off (S/C) Index of ≥ 1.4 
evidence of previous infection

• Statistical Analyses
◦ Standard Approaches

• Differences in variances & Kruskall-Wallis 
for continuous variables

• Χ2 for Categorical Variables
• Mixed Effects for Longitudinal

◦ Analyses adjusted for age, sex, self-identified 
race and ethnicity, obesity, hypertension, & 
Charlson Co-morbidity Index

Overview of Study Design II



Results I



Results II



Results III



Results IV



Results V



• BNT162b2 vaccine only

• High # of subjects excluded – but missing had similar characteristics 

• Assessment of humoral, but not T-cell mediated responses

• HCW cohort - ? Generalizability – Age, co-morbidities etc

• Some diversity in cohort – more work needed

• ? Generalizability with newer VOCs

Strengths/Limitations



Summary 

• Vast majority of adults maintain ‘good’ IgG-S levels @ 40 weeks post vaccination

• Levels peak at 2-8 weeks after vaccine and decline slowly to 40 weeks

• Primary differentiator of vaccine response was prior Covid infection

• Elevated humoral response seen in females, younger age & absence of 

hypertension

• ‘Hybrid’ immunity benefit persists over duration of study

• Effects of hypertension are ‘reversed’

• High BP – overall lower antibody response

– prior-infection group - higher antibody response



Race/Ethnicity N (%)
American Indian/ Alaska Native 9 (0.1)

Asian 706 (11.6)

Hispanic 595 (9.8)

Native Hawaiian/Pacific Islander 45 (0.7)

Non-Hispanic White 3906 (64.0)

Non-Hispanic Black 263 (4.3)

Multiple 170 (2.8)

Other 115 (1.9)

Unknown 293 (4.8)

Organ transplant N (%)
Current/Past

Heart
Kidney
Liver
Lung
Other

279 (4.6)
118 (1.9)
136 (2.1)
41 (0.7)
10 (0.2)
27 (0.4)

Never 4418 (72.4)

Autoimmune Disease N (%)
Current/Past 977 (16.0)

Never 3913 (64.1)

Unknown 1212 (19.9)

Cancer N (%)
Current/Past

Breast
Prostate

Melanoma
Lung
Liver
Colon
Other

877 (14.4)
230 (3.9)
105 (1.8)
140 (2.3)
24 (0.4)
20 (0.3)
38 (0.6)

452 (7.5)

Never 3839 (62.9)

www.embarc-study.org

What are we doing to address these limitations?



Vaccination History

Combinations of vaccine types N (%)

3 Pfizer 2121 (34.8)

3 Moderna 894 (14.7)

2 Pfizer 714 (11.7)

2 Moderna 415 (6.8)

4 Pfizer 397 (6.5)

Unknown 335 (5.5)

4 Moderna 307 (5.0)

2 Pfizer + 1 Moderna 179 (2.9)

1 Johnson 128 (2.1)

3 Pfizer + 1 Moderna 110 (1.8)

1 Pfizer + 2 Moderna 102 (1.7)

1 Moderna + 1 Johnson 77 (1.3)

1 Pfizer + 1 Johnson 54 (0.9)

Combinations of vaccine types N (%)

2 Pfizer + 2 Moderna 42 (0.7)

1 Pfizer + 3 Moderna 35 (0.6)

2 Johnson 31 (0.5)

1 Pfizer 29 (0.5)

2 Pfizer + 1 Johnson 24 (0.4)

2 Moderna + 1 Johnson 23 (0.4)

1 Moderna 17 (0.3)

1 Pfizer + 1 Moderna + 1 Johnson 11 (0.2)

2 Pfizer + 1 Moderna + 1 Johnson 8 (0.1)

1 Pfizer + 1 Moderna 7 (0.1)

3 Moderna + 1 Johnson 6 (0.1)

1 Pfizer + 2 Moderna + 1 Johnson 5 (0.1)

Other combinations 31 (5.0)





COVID-19 and vaccine responses in IBD 
What do we know? 



Prior to vaccination risk of SARS-CoV-2 infection no 
different from the general population

Singh A et al United European Gastroenterol J. 2021. DOI: 10.1177/2050640620972602

Systematic review and meta-analysis



Prior to vaccination steroids associated with 
adverse COVID-19 outcomes

Lin S, et al. Gut 2022;0:1–14. doi:10.1136/gutjnl-2021-326784. Figure created from: Ungaro et al Gastroenterology 2022 
https://doi.org/10.1053/j.gastro.2021.09.011, Singh A et al United European Gastroenterol J. 2021. DOI: 
10.1177/2050640620972602



‘S’ Antibodies are lower in IBD at each timepoint 
*p<0.01, **p<0.001

** ** ** *• IBD had lower antibody levels 
than HCW at every timepoint 
(2w, 8w, 16w, 32w)

• Antibodies decreased after 2w 
in everyone

• >99% antibodies above 
“positive” threshold of 50 AU

Melmed et al., Presented at DDW May 2022



Robust Antibody Responses after mRNA vaccination in IBD

Melmed, Botwin, Sobhani, Li, Prostko, Figueiredo, Cheng, Braun, McGovern. Annals Internal Medicine. (Oct, 2021)



Time to PCR-confirmed SARS-CoV-2 breakthrough infection after 
2&3 doses is shorter in infliximab-treated patients

Anti-S antibody concentration is not associated with shorter time to breakthrough 
infection 

CLARITY study  unpublished presented at British Society of Gastro 



Pollard and Bijker. A Guide to Vaccinology. Nature Rev Imm Dec 2020

Mechanisms of Vaccine Responses

Immune Responses
• Long term

• Memory B Cells
• T cells

• Factors
• Demographics
• Prior COVID
• ? Medications



T-Cell clonal expansion – Breadth and Depth

Pauken et al. TCR sequencing: Barcodes and Beyond. Trends in Immunology. March 2022

COVID
specific

Non-COVID
specific

COVID
specific

Non-COVID
specific

Breadth: How many unique specific clones are there?

Depth: How expanded are the specific clones?



NSNS

8 weeks:
N=163 (IBD) 
158 (HCW)

No Difference in TCR breadth and depth
between IBD and HCW 

NS NS

Melmed et al; Presented at DDW, May 2022



Anti-TNF treatment is associated with clonal depth

Melmed et al; Presented at DDW, May 2022



Summary 

• Vaccines protect against symptomatic disease, hospitalizations and death in 
IBD patients. However not all patients are vaccinated.

• anti-TNFs are associated with attenuated antibody responses, breakthrough 
and re-infections. In the setting of novel VOCs, this might translate to an 
increased risk of COVID-19.

• In patients treated with anti-TNF therapy additional doses should be 
considered every 4 to 6 months.

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