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L E T T E R TO TH E ED I TO R

Adverse events after SARS-CoV-2 vaccination in solid organ
transplant recipients: A systematic review

To the Editor,

The immunogenicity in solid organ transplant (SOT) recipi-

ents against severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) vaccination is suboptimal.1 However, adverse events

including rejection post-vaccination have not been reviewed, which

are also of great interest for clinicians taking care of transplant

recipients.

We conducted a systematic review on adverse events post SARS-

CoV-2 vaccination in SOT recipients and included studies on SOT

and SARS-CoV-2 vaccine safety including (a) systemic or local reac-

tions, (b) organ rejection or de novo donor-specific antibodies (DSAs)

(eFigure 1). We searched studies published between January 1, 2020

and August 11, 2021 through Medline, Embase, Scopus, Web of Sci-

ence, CINAHL Plus with Full Text, LitCovid, medRxiv and bioRxiv.

Recordswere downloaded to EndNoteX9, then uploaded toCovidence

software for deduplication, screening, and extraction. We assessed

studies’ quality and bias using theMixedMethods Appraisal Tool 2018

(eTable 1).

Through the search, we initially identified 74 unique articles. After

review, we included 19 articles with 17 studies performing detailed

safety assessments (Table 1). The most common side effect was

injection-site pain, seen between 52.2% to 90% after vaccination.

Fatigue, fever, myalgias, and arthralgias were also reported systemic

reactions. Local reactions included pain, erythema, and swelling.

We identified two case reports and three cohort studies report-

ing organ rejection after vaccination, including one kidney, one liver,

one heart transplant recipient, and two nonspecified SOT recipients

(Table 2). For three cohort studies, of 1721 recipients, three recipi-

ents developed rejection.3,4 Acute cell-mediated rejection was seen

Abbreviations: DSA, donor-specific antibodies; SARS-CoV-2, Severe acute respiratory virus

syndrome 2; SOT, solid organ transplant.

at 8- and 11-days post-vaccination in the kidney2 and liver transplant

recipient,5 respectively. No documented graft failure was reported.

Three/four studies did not identify any de novo or increase in DSA

after screening before and within 1–3 weeks of mRNA vaccine doses

(Table 1).2–4 One/thirteen kidney transplant recipients developed

donor-specific anti-HLA class II antibody 28days after the second dose

of BNT162b2 vaccine which increased after the third dose, without

allograft rejection.5

Our study found a very limited number of cases of organ rejection

or significant side effects in SOT recipients after SARS-CoV-2 vaccina-

tion. The vaccine immunogenicity is still suboptimal in this population.1

On top of this, breakthrough infections have been widely reported.

However, SARS-CoV-2 vaccination has a relatively safe profile in SOT

recipients, and thus vaccination of this population can be justified.

SOT recipients should still maintain all precautions to prevent infec-

tion, such as frequent hand washing, masking, and use of pre-exposure

monoclonal antibodies.

There are several limitations in this study. We found a lack of

high-quality, controlled studies evaluating rejection episodes after

SARS-CoV-2 vaccination, with all published studies being case reports

or series. Thus, there could be publication and reporting bias. Further-

more, long-termoutcomeswere not assessed even in large prospective

studies, given the recency of SARS-CoV-2 vaccinations.

In conclusion, even though SARS-CoV-2 vaccine immunogenic-

ity is suboptimal in SOT recipients, given the safety profile, we

recommend providing vaccination to SOT recipients in addition to

other preventive strategies. Long-term follow-up studies on outcomes

including rejectionpost-SARS-CoV-2vaccination arewarranted in SOT

recipients.
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TABLE 2 Studies reporting transplant rejection following vaccination in solid organ transplant (SOT) recipientsa

Author and year

Patient

(type of organ

transplant)

Vaccine and

schedule

Time from

transplant

Time from last

vaccine dose to

diagnosis Case Findings

Del Bello 2021 Kidney BNT162b2, two

doses

18months 8 days Biopsy-proven

acute cellular

rejection

Detectable donor-specific

antihuman leukocyte antigen

antibodies (DSAs) against class

II antigens, and

anti-SARS-CoV-2 spike

protein antibodies. Later

kidney function improvedwith

steroid pulses

Marion 2021 SOT (not

specified)

mRNA NR NR Acute cellular

rejection

No biological monitoring

Ou 2021b SOT (not

specified)

mRNA, two doses NR NR Acute rejection -

Vyhmeister 2021 Liver mRNA-1273

vaccine, one

dose

5.5months 11 days Biopsy-proven

acute cellular

rejection

Presentedwith newly elevated

liver tests, dark urine, fatigue

andmalaise. Underwent three

liver biopsies due to

nonresponse to steroids, later

improvedwith antithymocyte

globulin. DSA antibodies were

negative, antibodies to the

antispike protein S1 subunit

were present but not to the

receptor binding domain.

Werbel 2021 Heart mRNA-1273

vaccine

following 2

BNT162b2

doses

NR 7 days Biopsy-proven,

antibody-

mediated

rejection

Presentedwith volume overload,

heart function preserved

Abbreviation: NR, not reported.
aReferences for the table can be found on the Supplement.
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