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Continuing Education Information
Evaluations & Certificates

Nursing
The Organ Donation and Transplantation Alliance is offering 1.0 hours of continuing education credit for this offering, approved by 
The California Board of Registered Nursing, Provider Number CEP17117. No partial credits will be awarded. CE credit will be issued 
upon request within 30 days post-webinar.

CEPTC
The Organ Donation and Transplantation Alliance will be offering 1.0 Category I CEPTC credits from the American Board for Transplant 
Certification. Certified clinical transplant and procurement coordinators and certified clinical transplant nurses seeking CEPTC credit 
must complete the evaluation form within 30 days of the event.

Certificate of Attendance
Participants desiring CE’s that are not being offered, should complete a certificate of attendance. 

• Certificates should be claimed within 30 days of this webinar.
• We highly encourage you to provide us with your feedback through completion of the online evaluation tool.
• Detailed instructions will be emailed to you within the next 24 hours.
• You will receive a certificate via email upon completion of a certificate request or an evaluation 
• Group leaders, please share the follow-up email with all group participants who attended the webinar. 
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Meet Our Moderator

Assistant Director of Transplant Quality
Julie Anderson

Need Assistance?
Contact Us via Zoom Chat, or

info@organdonationalliance.org
786-866-8730

Senior Manager, Program 
Development and 

Operations

Deanna Fenton

MSN, MPH, RN, CCTC

mailto:info@organdonationalliance.org
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COVID-19 Vaccination for Solid Organ 
Transplant Recipients: Science and 
Frontiers 

Amy Chang MD1, Jennifer L Alejo MD1, Macey L Levan JD PhD2, William A Werbel MD PhD1
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Notes

• We speak in generalities about SOTRs, though there is major variability 
in this group

• Largely defer to CDC and medical societies for COVID-19 
recommendations

• Please do not disseminate slides that are “Under Review”
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Objectives

• Summary of COVID-19 vaccine responses among solid organ transplant 
recipients (SOTRs) -> focus on antibody

• Describe COVID-19 outcomes in the Omicron era among transplant 
recipients

• Discuss the impact of new variants on monoclonal antibody and vaccine-
associated immunoprotection

16



17Massie Am J Transplant 2022

5083 excess deaths during first
13-months of the pandemic

SOTRs historically have poor COVID-19 
outcomes



Understanding COVID-19 Risk
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Impaired antibody response to two-

dose mRNA vaccines

• BNT162b2 (Pfizer) or 
mRNA-1273 (Moderna)

• 17% seropositive post-D1
• 54% seropositive post-D2

(versus 100% in general 
population, to higher levels)

19Boyarsky JAMA 2021



• Ad26.COV2.S (Johnson & Johnson)

• 17% seropositive post-D1
• Compared to mRNA vaccine, 83% lower odds of a developing an antibody 

response (adjusted for antimetabolite [ie, MMF] use and time since 
transplant)

20Boyarsky Transplantation 2021

Impaired antibody response to one-

dose adenovirus vaccine



Poor antibody responses correlate with higher 
rates of vaccine breakthrough

Oliver, ACIP, 2021, Tenforde et al., CID, 2021, Chavarot et al., AJT, 2021
Sun et al., JAMA IM, 2021, Qin et al., Transplantation, 2021 21

82x higher risk of breakthrough
485x higher risk of death

(after 2 mRNA doses)



Factors associated with poor 

response to COVID vaccination:

Shorter time between transplant surgery and vaccine

Older age

Immunosuppressant medication (anti-metabolite [MMF], belatacept)

Non-liver transplant recipient (kidney, heart, lung, multi-organ)

Vaccine Type/Count
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Factors associated with poor 

response to COVID vaccination:

Change immunosuppression

Additional vaccine doses
• More mRNA? 

• Switch platforms?

• Update vaccine strain?

23



Anti-metabolites & Belatacept

• Anti-metabolites and Belatacept are associated 
with lower antibody and cellular responses

24Mitchell Transplantation 2022; AH Karaba

Outcomes Control Belatacept p value

(+), % 77 36

≥250 U/mL, % 62 16 0.003

% ACE2 inhibition, wildtype, 

median(IQR)
13 (9-24) 5 (3-7) 0.008

% ACE2 inhibition, Delta, 

median(IQR)
12 (3-16) 5 (3-8) 0.11

No MMF vs MMF



Improved antibody response to a 

third dose, but highly variable

25

Werbel Annals Internal Med 2021; Benotmane JAMA 2021; Hall NEJM 2021; Karaba Am J Transplant 2022 

Binding antibody
Measure of antibody level

Neutralizing antibody
Measure of antibody function



Two-Doses: BNT162b2 vs mRNA-1273

• BNT162b2 had an 80% lower seroconversion rate compared to mRNA-1273
• More pronounced with greater immunosuppression

26Verleye Nephrol Dial Transplant 2022; Mitchell JAMA Netw Open 2021 

Anti-RBD Titer (U/mL) IRR p-value

SOTR‡ not on MMF (n=260)
≥ 50 1.16 1.38 1.64 <0.001

≥ 100 1.22 1.47 1.77 <0.001

≥ 250 1.24 1.56 1.96 <0.001

SOTR‡ on MMF (n=437)
≥ 50 1.11 1.69 2.58 0.02
≥ 100 1.42 2.40 4.07 <0.01
≥ 250 1.28 2.62 5.37 0.01



Anti-RBD D3-Pfizer D3-Moderna p value

(+) 43 (52%) 8 (57%) 0.78

≥250 U/mL 16 (19%) 7 (50%) 0.02

Chang Transplantation 2022

Third Dose Among Antibody Negative 

SOTRs: BNT162b2 vs mRNA-1273

• mRNA-1273 associated with induce higher antibody levels than BNT162b2, even 
among SOTRs who failed to make antibodies after 2 doses of BNT162b2

27



Chiang, Alejo Am J Transplant 2022

More likely to make antibodies

More likely to make high levels of 

antibodies (>250 U/mL)

1.4x
2.6x

SOTRs who received J&J after 2 mRNA vaccines were...

28

… than SOTRs who received a third mRNA vaccine
(BNT162b2 or mRNA-1273) at 6 months

Third Dose Among Antibody Negative 

SOTRs: mRNA vs Adenovirus



Predicting Vaccine Response 

using Machine Learning

29Alejo, Bae Under Review



Impact of the Omicron Variant

30



Omicron Infections - General Public

Non-SOTR: 3 doses, compared to unvaccinated, had an estimated 
effectiveness of 

94% (95% CI: 93-94) for Delta
67% (95% CI: 65-69) for Omicron

31
Tegally Nature Medicine 2022
Accorsi JAMA 2022



Omicron Sublineage Evolution

32
Wang Nature 2022



Karaba Transplantation 2022; Canetti NEJM 2022

4 doses increased binding 
antibody, even over 6 
months post-D4

Vaccine-Induced Antibody Effectiveness against Omicron

33
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34Karaba Transplantation 2022; Canetti NEJM 2022

Few SOTRs mount antibody neutralization of Omicron 
(BA.1) after even 4 vaccine doses



• Surveyed 1500 SOTRs after the Omicron Wave: 13% reported a positive or suspected COVID-19 infection

• Median (IQR) time from most recent vaccine to breakthrough infection was 5 (4-5) months

35Alejo Transplantation 2022

98% of SOTRs with titers above 250 U/mL or 4 AU reported NO infection.

50% of SOTRs with titers below 250 U/mL or 4 AU reported a CONFIRMED OR SUSPECTED infection.

No Omicron Infection
Pre-wave Antibody Titer

Confirmed or suspected Omicron
Pre-infection Antibody Titer

p-value

Anti-RBD, median (IQR) 2158 (95 – >2500) U/mL 380 (19 – >2500) U/mL 0.031

Anti-S, median (IQR) 8.5 (4.8 – 8.9) AU 4.0 (0.4 – 8.9) AU 0.19

Omicron Infections in 3x-Vaccinated SOTRs



Alejo Transplantation 2022

Symptom Duration

7 (4-10) days

Symptom Severity

No symptoms...5%
Mild …............52%
Moderate …....35%

Severe (Hospitalized) 6%

36

Omicron Infections in 3x-Vaccinated SOTRs
Symptoms Reported By SOTRs During Omicron Wave
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Omicron Infections in SOTRs – Hopkins Experience

Impact of vaccination plus, importantly, active monoclonal antibody therapies and antivirals



Summary: Omicron outcomes in SOTRs

38

• Omicron variant show major evasion of neutralizing antibody

• Results in decreased vaccine effectiveness, increased breakthrough

• Variant-active therapies have helped reduce serious disease



New Variants

• Many sublineages have emerged this 
fall

• Convergent evolution among these 
variants show key mutations in spike 
protein à immune evasion

39
covid.cdc.gov/covid-data-tracker/#variant-proportions



Tixagevimab/Cilgavimab (EVUSHELDTM) Prophylaxis 
Reduced COVID-19 in SOTRs (Early Omicron Waves)

40Al Jurdi Am J Transpt 2022
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Summary: New variants and other 

prevention/treatments

42

• The new variants evade immune response from mAb

• Immune evasion limits the prevention and treatment options that 
are available to SOTRs



Future directions

43Stock Journal of Clinical Investigation 2021

• New vaccines

• Immunosuppressant modulation

• Next generation monoclonal antibodies



Johns Hopkins National COVID-19 Observational Study 

Laura Zeiser
Rivka Abedon
Yolanda Eby
Scott Johnston
Alexa Jeffries

>70 peer-reviewed articles directly from the cohort data since March 2021!

Lisa Christopher-Stine
Olga Charnaya
Doug Mogul
Macey Levan
Carolyn Sidoti 44



Basic and Translational Scientists
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Transplant Research Center
NYU C-STAR

Tao Liang
Sarah Hussain
Mags Chahoud
Maggie Rodriguez
Jamie Wiles
Oyinkan Kusemiju

C-STAR
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QA&QUESTIONS & ANSWERS


