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Study Design: Prospective Cohort

* Goal: Vaccine safety and immunogenicity in transplant recipients

* Population: Solid organ transplant recipients in the US

* Eligibility: age 18+, intention to be vaccinated, prior COVID-19 is
not an exclusion

e Recruitment: Open enrollment (online); started Dec 9, 2020

e Exposure: SARS-CoV-2 vaccination (not supplied by the study)

* Qutcome:

 Safety: local & systemic adverse effects; allergy; rejection;
neurologic diagnoses; infections; COVID-19 diagnosis

* Immunogenicity: Serial SARS-CoV-2 anti-spike protein Ab

* Hypothesis: Immunosuppression may impact Ab development
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Antibody Testing NS e =4

* EUROIMMUN Anti-SARS-CoV-2 ELISA

* No infection

Patel/Tobian, JCM 2020




Enrollment: December 9 - March 16

Enrolled 3,200
Received first dose 1611
Post first-dose Ab testing 804
Received second dose 026

Post second-dose Ab testing 211



Recruitment

e Social medial Highly effective to spread the word
* Email announcements to major transplant
organization members

* National and local organizations, support groups
 Special thanks to patients and to
transplant clinicians who
advocated energetically (e.g.

Dr. Steve Pergam, right)




Enrollment demographics

 Median (IQR) age, years: 58 (45-66)

* Median (IQR) years since txp: 6 (3-12)

* Transplant type: kidney (48%), liver (21%), heart (13%), lung (11%), KP
(3%), pancreas (2%), multi-organ (2%)

* Female: 55%

* Non-white: 10%

* Hispanic: 5%

* Education: 73% college or graduate degree

* Prior COVID diagnosis: 3%

* Recruitment: 41% social media, 24% other advert, 35% transplant team



Reactogenicity of Complete Vaccine Series

N=742 (54%
Pfizer, 46%
Moderna)

No COVID-19

1 acute rejection
(D2)

No neurologic
conditions

Infections 3%
D1, 0% D2

Younger
patients,
females (<65
yo): TND1, D2
systemic
reactions
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Local Systemic

Adverse symptoms

Boyarsky/Segev/Garonzik Wang, In Revision



First dose (limited) immunogenicity

JAMA
Online First ‘ MARCH 15, 2021 @ @ @ @
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Age category, years
18-39

40-59

260

Sex, no. (%)
Female

Male

Race, no (%)
Non-white

White

Organ, no. (%)
Kidney

Liver

Heart

Lung

Pancreas

Other multi-organ
Years since transplant
<3

3-6

7-11

212

Maintenance
immunosuppression, no. (%)

Includes anti-metabolite

Does not include anti-metabolite

Vaccine, no. (%)
Moderna

Pfizer/BioNTech

Detectable
antibody
(n=76)

30 (39)
18 (24)
28 (37)

48 (64)
27 (36)

8 (11)
67 (89)

31 (41)

28 (37)
9(12)
4 (5)
1(1)
2 (3)

13 (17)
12 (16)
19 (25)
31 (41)

28 (37)

48 (63)

52 (69)
23 (31)

Undetectable
antibody
(n=360)

69 (19)
132 (37)
159 (44)

212 (59)
138 (41)

38 (11)
312 (89)

188 (53)
50 (14)
57 (16)
45 (13)
4 (1)
12 (3)

106 (30)
77 (22)
82 (23)
89 (25)

292 (81)

68 (19)

152 (43)
200 (57)

IRR bivariable
(95% Cl)
p-value

0.81 (0.71-0.93)
p=0.003

1.12 (0.73-1.73)
p=0.60

0.99 (0.51-1.94)
p=0.99

0.68 (0.45-1.04)
p=0.07

1.88 (1.21-2.93)
p=0.005

0.21 (0.14-0.32)
p<0.001

2.14 (1.24-3.69)
p=0.006

alRR multivariable
(95% Cl)
p-value

0.83 (0.73-0.93)
p=0.002

1.45 (0.96-2.20)
p=0.08

0.22 (0.15-0.34)

p<0.001

2.15 (1.29-3.57)
p=0.003



Limitations

* Correlates of protection are not yet fully understood
* First dose preliminary data only (more to come!)

* Unmeasured confounding
* Lymphodepletion
* Rejection
* Drug levels
* Assays validated for response to infection (vs. vaccination)



Conclusions

* SARS-CoV-2 mRNA vaccines have similar safety profiles in SOT
recipients compared to the clinical trial populations

* No safety signals for rejection or neurologic syndromes

e Poor anti-spike antibody responses after Dose 1 of mRNA vaccines

* Anti-metabolite, older age associated with decreased response;
MRNA 1273 associated with increased response

* However, too early to modify guidelines

* SOT recipients may continue to be at higher risk for SARS-CoV-2
despite vaccination, and should continue all safety measures



Ongoing or Future Studies

* Dose 2 immunogenicity (submitted)

* Followup antibody testing out to 12 months

* Investigation of strategies to increase vaccine responses

* Correlation between reactogenicity and immunogenicity

* Memory B cell responses

* T cell responses

* Parallel studies in other immunocompromised populations
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Making Guidelines for COVID-19 Immunization in Solid Organ
Transplant — Lessons Learned from Influenza Vaccine




Where do we start

Majority of SOT vaccine guidelines are extrapolation of
recommendations in healthy persons

Vaccine efficacy studies are difficult to do in transplantation
— Most studies rely on immune response
— Correlates of protection (antibody levels, T-cell responses) are often
unknown or may differ in an immunosuppressed population
Vaccine immunogenicity is suboptimal for many vaccines

Patients are heterogeneous (type of transplant,
immunosuppression)

Adverse event concerns are different than the general
population

— Live vaccines may cause disease

— Rejection of graft



Seroconversion rates (%) in influenza vaccine studies of organ transplant
recipients are low
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LESSON #1: SOME IMMUNOSUPPRESSIVES IMPACT VACCINE
RESPONSE MORE THAN OTHERS




Effect of Immunosuppression (Mycophenolate and
Influenza Vaccine)

« Several studies have shown that MMF in high doses reduces
the immunogenicity of influenza vaccine
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Mycophenolate blunts influenza-specific IL4
response in transplant patients
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* Pre-transplant: Immunize at least 2 weeks before transplant

* Vaccine series started in the pre-transplant period can be completed post-
transplant

* Post-transplant: Restart immunization at >1 month

* After therapy for acute rejection, restart immunization at 1 month post-steroid
bolus or 6 months post-rituximab

Danziger-Isakov & Kumar, ClinTransplant, 2019

LESSON #2: TIMING OF VACCINATION IS CRITICAL IN

ACHIEVING OPTIMAL VACCINE RESPONSE




Influenza Vaccine Response: Time from
transplant (n=228)
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Baluch et al., AJT, 2013



Multiple doses
Higher doses

LESSON #3: VACCINE DOSING CAN BE VARIED TO IMPROVE
IMMUNE RESPONSES




Two doses of influenza vaccine

Single-Dose Booster Dose
Vaccination Group Vaccination Group OR (95% CI)f NNT (ARR, %) With

Variable (n=213) (n=211) p Coefficient (95% Cl) Booster Dose
Short-term seroconversion rate

A(HTNT)pdm 33 (32.7) 43 (46.7) 1.81 (1.009-3.24)* 12 (14.1)

A(H3N2) 38 (30.2) 45 (39.1) 1.49 (.87-2.54) 8 (9)

Influenza B 53 (63.9) 63 (75.9) 1.78 (.91-3.50) 9(12)
Long-term seroconversion rate

A(HTN1)pdm 20(19.8) 19 (20.7) 1.05 (.52-2.13)

A(H3N2) 57 (45.2) 47 (40.9) 0.84 (.50-1.40)

Influenza B 42 (50.6) 53 (63.9) 1.73 (.93-3.21)
Short-term seroprotection rate

AHIN1)pdm 92 (43.2) 114 (54) 1.54 (1.05-2.27)* 10 (10.8)

A(H3N2) 97 (45.5) 120 (56.9) 1.58 (1.08-2.31)* 9(11.3)

Influenza B 153 (71.8) 176 (83.4) 1.97 (1.23-3.16)** 9 (11.6)

N=499 adult SOT patients randomized 1:1 to receive single dose or

two doses of influenza vaccine 5 wks apart

Cordero et al., CID, 2017



RCT of High dose vs. standard dose influenza vaccine
in adult SOT (n=172)
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LESSON #4: VACCINATION MAY ATTENUATE DISEASE EVEN IF
IT DOESN’T PREVENT




N=616 transplant patients with influenza

o . . Day 0
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LESSON #5: VACCINATION DOES NOT LEAD TO REJECTION




The Journal of
Heart and Lung
Transplantation

LSEVIER

——— |
http://www.jhltonline.org

Does vaccination in solid-organ transplant W) s
recipients result in adverse immunologic sequelae?
A systematic review and meta-analysis

William R. Mulley, BMed, PhD,*" Claire Dendle, MBBS,"*
Jonathan E.H. Ling, MBChB,*" and Simon R. Knight, MChir, MA%®



Does Influenza Vaccine Induce de novo DSA (donor-specific
antibody)?

Table 2  Studies Examining De Novo Donor Specific Antibodies After Vaccination

Study (first author, year) Transplant type Vaccine Method Incidence of de novo DSA
Kumar, 2010 Lung Influenza Screen/SAg 0 of 59 (0%) at 56 days
Kimball, 2000 Heart Influenza Screen/SAg 0 of 29 (0%) at 21 days
Danziger-Isakov, 2010 Mixture Influenza Screen/SAg 0 of 17 (0%) at 94 days
Vermeiren, 2014 Mixture H1IN1 + influenza Screen/SAg 0 of 169 (0%) at 28 days
Baluch, 2013 Mixture Influenza Screen/SAg 0 of 229 (0%) at 30 days
Mujtaba, 2015 Kidney HIN1 + influenza SAg 0 of 47 (0%) at 28 days
Mujtaba, 2013 Kidney H1IN1 + influenza SAg 0 of 57 (0%) at 50 days
Kumar, 2016 Kidney Influenza SAg 0 of 34 (0%) at 30 days
Rinaldi, 2014 Kidney Influenza Screen/SAq 0 of 81 (0%) at 21 days
LeCorre, 2012 Kidney H1N1 SAg 1 of 121 (0.82%) at 21 days
| Fairhead, 2012 Kidney HIN1 Screen/SAg 3 of 124 (2.4%) at 30 days
andon, Kidney Intluenza Ag 0 .55%) a ays
Brakemeier, 2012 Kidney H1IN1 mﬁ\g 3 of 60 (5%) vanable follow-up
Katerinis, 2011 Kidney HIN1 Screen/SAg 13 of 151 (8.60%) at 42 days I
otal 23 of 1,244 (1.85%) at 21 to 94 days

Mulley et al. JHLT,
2018
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Questions that need to be answered for COVID vaccine

Vaccine

Evaluation in
SOT

|
| I
* Vaccine Dosing
 Timing post-transplant — Humoral
« Type of Transplanted Organ

 Immunosuppression (induction

and maintenance, rejection)
 Other immunologic factors (IgG B ~.(-mediated
levels, lymphocyte counts etc)

Safety

Bl Local/Systemic
Effects
== DSA/Rejection




Q&A and Discussion
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SPECIAL NOTICE - UPCOMING WEBINAR

ASCO/IDSA Global Webinar: COVID-19 Vaccines

and Cancer Care
Tuesday, March 30" - 8 a.m. ET/ 11 a.m. PT

Join ASCO and IDSA for an important COVID-19 vaccines webinar at 8 a.m. EST on March 30th.
Following a short presentation on currently available vaccines, a panel of invitees from the Infectious Diseases Society of
America (IDSA), a nurse, a medical oncologist, a hematologist, and a patient advocate will discuss and answer questions
for the remaining hour. Shaheenah S. Dawood, MBBCh, MPH, FACP, FRCP a Consultant Medical Oncologist at Mediclinic
Middle East in Dubai, UAE will moderate.

This webinar is not part of the CDC/IDSA COVID-19 Clinician Call series and requires separate registration.

To Register: https://ascol.zoom.us/webinar/register/WN B5a0zz4JR1yqdb4zseu6jA

° AMERICAN SOCIETY OF IDSA
CLINICAL ONCOLOGY

Infectious Diseases Society of America



https://asco1.zoom.us/webinar/register/WN_B5a0zz4JR1yqdb4zseu6jA

Continue the
conversation on Twitter Thank You!

A recording of this call will be posted at
@RealTimeCOVID19

#RealTimeCOVID19 www.idsociety.org/cliniciancalls

And

www.myAST.org/covid
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