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CDC: COVID-19 and Immunocompromised Patients

« “Many conditions and treatments can cause a person to be immunocompromised or
have a weakened immune system”

— Solid organ transplantation

- Recent hematopoietic stem cell transplant

— Active or recent treatment for solid tumor or hematologic malignancies
— Severe primary immunodeficiency

— HIV with a low CD4+ cell count or not on treatment

— Prolonged use of corticosteroids, or use of other immune weakening medications
(alkylating agents, antimetabolites, tumor-necrosis (TNF) blockers, and other biologic
agents that are immunosuppressive or immunomodulatory)

- Having a weakened immune system may increase the risk of severe illness from
COVID-19

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/hiv/basics/covid-19.html



Immune Response to SARS-CoV-2
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Immune-Related Risk Factors for Susceptibility to Severe COVID

 Older persons have impaired B-cell and T-cell immmune responses vs
younger persons

— Impaired B-cell response: reduced ability to mount a neutralizing antibody
response

— Impaired T-cell response: we are learning more about the role of T-cell
response in control of ongoing SARS-CoV-2

« Younger persons with impaired or dysregulated B-cell and T-cell immune
responses may also be at risk

Mueller. Aging (Albany NY). 2020;12:9959.
Opal. Clin Infect Dis. 2005;41:5504.
Oja. Eur J Immunol. 2020,;50:1998.



SARS-CoV-2 Impact on Immunocompromised Individuals

Immunocompromised individuals comprise ~2.7% (~7 million) of U.S. adults
More likely to get severely ill from COVID-19

Higher risk for:

— Prolonged SARS-CoV-2 infection and viral shedding

— Viral evolution during infection and treatment (hospitalized patients)

More likely to transmit SARS-CoV-2 to household contacts

Lower antibody/neutralization titers to SARS-CoV-2 variants compared to
Immunocompetent individuals

More likely to have vaccine breakthrough infections

Harpaz et al. JAMA 2016. Williamson et al. Nature 2020. Hensley et al. CID 2021. Baang et al. JID 2021.
Choi et al.. NEJM 2020, Abdool Karim SS et al. NEJM 2021.



Vaccination and Immunity
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Vaccine Breakthrough Infections

Lower vaccine effectiveness among immunocompromised individuals

- 59-72% vaccine efficacy among immunocompromised vs. 90-94% among
Immunocompetent after 2nd dose of mMRNA vaccine

Immunocompromised individuals — solid organ transplant recipients — mount
a less robust humoral response post-COVID vaccination compared to
Immunocompetent individuals




Percent of subjects with antibody response after two mRNA COVID-19
vaccine doses by immunocompromising condition and study (n=63)
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Factors that most contributed to having a positive antibody?

« Abdominal organ transplant (kidney or liver) rather than a thoracic
organ transplant (lung or heart)

« >10 years out from transplant

Years out from transplant

* Not being on mycophenolate
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Vaccine Breakthrough Infections

« Lower vaccine effectiveness among immunocompromised individuals

- 59-72% vaccine efficacy among immunocompromised vs. 90-94% among
Immunocompetent after 2nd dose of mMRNA vaccine

« Immunocompromised individuals — solid organ transplant recipients — mount
a less robust humoral response post-COVID vaccination compared to

Immunocompetent individuals

 Prior studies demonstrated an increased immune response post-3rd COVID
vaccine dose when given 1-month post-2nd dose in transplant recipients




A Anti-RBD Antibodies after Third Dose
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Randomized Trial of a 3rd Dose of Moderna Vaccine in Transplant Recipients (n=120)

RBD antibody (=100 U/ml) 1
month post dose 3:

33 of 60 patients
(55%) vaccine group
VS.

10 of 57 patients
(18%) placebo group

Hall et al. (2021) NEJM. Randomized Trial of a Third Dose of mMRNA-1273 Vaccine in Transplant Recipients. DOI: 10.1056/NEJMc2111462



COVID-19 Vaccination in Transplant Patients

« Many gquestions remain

- What is the optimal timing of additional vaccine doses in immunocompromised
iIndividuals?

— Does a mix-and-match strategy for mRNA COVID vaccines impact response?

— What is the correlate for immune protection and does measuring SARS-CoV-2
spike Ab impact clinical care?

« Objective of the BWH transplant COVID-19 vaccine study:

— Does a 3rd mRNA vaccine dose administered 6-months post-2nd dose
enhance humoral immune response in transplant recipients?




Study Design

Single-center Inclusion Criteria

Prospective Cohort Stu dy » Heart, lung, kidney or dual organ txp recipient
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« Did not have COVID-19 prior to receipt of 3™
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Proportion with a Positive Ab Post-3"d Vaccine Dose

Positive Negative
Antibody Antibody
Post-3'd Dose Post-3'd Dose

Total 236 132 (56%) 104 (44%)



Anti-RBD Antibodies Before and After 3@ VVaccine Dose
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Multivariate Analysis

Characteristic Adjusted Odds Ratio

(95% CI)
Age, >60 years old (ref = <60 yo) 0.38 (0.20 to 0.71) 0.0023
Years out from transplant (ref = 1 year)
2 years 5.19 (1.42 to 18.99) 0.0129
3-5 years 5.83 (1.62 to 20.93) 0.0069
6-10 years 4.59 (1.25 to 16.86) 0.0216
11-15 years 10.96 (2.59 to 46.36) 0.0011
>= 16 years 16.61 (3.78 to 72.93) 0.0002
Organ type (ref = kidney)
Lung 0.17 (0.07 to 0.39) <0.0001
Heart 0.25 (0.11 to 0.59) 0.0013

Mycophenolate 0.29 (0.15 to 0.56) 0.0002




Outcomes

Positive Antibod Negative Serolo
OUICOMES n=132) Sn-10
COVID+ post-3'd dose 30 (23%) 22 (21%)
Months between post-3' dose 3.7 (3.0-4.3) 4.2 (1.3 -4.6)
and COVID+
Hospitalized 6 (20%) 8 (36%)

Mortality 4 (3%) 4 (4%)




Summary

» Despite extended interval of 6 months, the proportion of non-responders (44%) was
similar to other studies when the 3@ dose was given 1-month post-2"d vaccine dose

« Significant factors to having a positive spike antibody post-3' vaccine dose
« Age less than 60 years old

« Having an abdominal organ transplant (kidney) rather than a thoracic organ
transplant (heart > lung)

« Being >10 years out from transplant

* Not being on mycophenolate

« A similar proportion of individuals had COVID-19 infection post-3'd vaccine dose,
Irrespective of positive vs negative antibody result

« Median time to COVID-19 infection was 4 months post-3" vaccine dose



What additional strategies are there for those
Immunocompromised individuals who do not mount a
robust humoral response to vaccination?




Strategies to increase the immunogenicity of COVID-19
vaccines in kidney transplant recipients
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SARS-CoV-2 Viral Life Cycle
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Monoclonal Antibodies Bind to Spike Protein

Monoclonal antibodies

Bamlanivimab + Etesevimab

SARS-CoV-2
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Tixagevimab/cilgavimab — COVID-19 Pre-exposure Prophylaxis

(A) All SOTRs
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4 g
——— EVUSHELD (150 mg tixagevimab and 150 mg cilgavimab) ?_" Log-ra nk
— Flecelo 77% reduction S 40 P <0.001
_al o o
£
8
i Control
22 = .
: Pemivibart 2024
£ + cilgavimab
3 14 HEHHHHH
P aaid®
‘"kf”mwmmww ) w au U a0 120
0w i . ' . ' ' | Days of follow-up
? - % - = = = No. Cntrl 222 209 157 73 16
Levin. IDWeek 2021. Abstr LBS5. atrisk T/C 222 219 186 104 35

Al Jurdi et al. American Journal of Transplantation. June 2022.



Question #1

| am an adult in 2024 who underwent a stem cell transplant 6 months ago and
have had one or more doses of a COVID-19 vaccine in the past. What is the
current recommendation?

Get a first dose of the updated 2023-2024 COVID mRNA vaccine
Get a second dose 3 weeks after the last dose

Get a third dose at least 8 weeks after the last dose

Get one dose only of the updated 2023-2024 COVID vaccine

It depends

A, B, C

nmoow»




Question #1

| am an adult in 2024 who underwent a stem cell transplant 6 months ago and
have had one or more doses of a COVID-19 vaccine in the past. What is the
current recommendation?

Get a first dose of the updated 2023-2024 COVID mRNA vaccine
Get a second dose 3 weeks after the last dose

Get a third dose at least 8 weeks after the last dose

Get one dose only of the updated 2023-2024 COVID vaccine

It depends

A B, C
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Question #2

Vaccinated immunocompromised individuals no longer have an increased risk
of hospitalization and death from COVID-19 compared to non-
Immunocompromised individuals.

A. True

B. False




Question #2

Vaccinated immunocompromised individuals no longer have an increased risk
of hospitalization and death from COVID-19 compared to non-

Immunocompromised individuals.
A. True

TABLE 3. Association of vaccination status* with intensive care unit admission and in-hospital death among patients hospitalized for COVID-
19, by immunocompromise status—COVID-NET, 10 states,” March 1, 2021—February 28, 2022

B. False

No. (weighted %)*

Immunocompromised®

ICU admission

Vaccination aOR (95%
status* Yes No o)}
Vaccinated 85 269 1.01 (0.64-
(25.0) (75.0) 1.58)
Unvaccinated 129 351 Ref
(25.5) (74.5)

Death

Yes No
55 298
(16.5) (83.5)
66 413
(12.9) (87.1)

aOR (95%
Cl)

1.34 (0.71-
2.51)

Ref

Not immunocompromised**

ICU admission

aOR (95%
Yes No Cl)
257 1,044 0.85 (0.60-
(18.7) (81.3) 1.12)
1,121 3,771 Ref

(21.6) (78.4)

Death

Yes No
113 1,188
(9.5) (90.5)
488 4,409
(10.1) (89.9)

Return

aOR (95%
(o)}

0.58 (0.39-
0.86)"

Ref

Singson JR et al. Factors Associated with Severe Outcomes Among Immunocompromised Adults Hospitalized for COVID-19 — COVID-NET, 10 States, March 2020—-

February 2022. MMWR Morb Mortal Wkly Rep 2022.
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Thank you!

Ann E. Woolley, MD, MPH
awoolley@bwh.harvard.edu
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