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The impact of the coronavirus disease 2019 (COVID-19) vaccination on humoral and
cellular immunity in transplant recipients remains unknown. We report the case of a
78-year-old kidney transplant recipient who experienced acute T cell-mediated rejection
after receiving the second dose of the BNT162b2 mRNA COVID-19 vaccine (Pfizer-BioN-
Tech). She had no history of acute rejection throughout the 13 years after deceased do-
nor kidney transplantation. Fifteen days after receiving the second dose of the BNT162b2
vaccine, the recipient visited our center with a mild headache and fever. Her serum creati-
nine level had increased from 0.61 to 4.95 mg/dL. Kidney allograft biopsy indicated acute
T cell-mediated rejection (grade IB) with no pathologic evidence of antibody-mediated
rejection. Anti-severe acute respiratory syndrome coronavirus 2 spike-immunoglobulin
G and -immunoglobulin M measurements were weak positive and negative, respectively.
Careful monitoring of kidney allograft function is vital for transplant recipients undergo-
ing COVID-19 vaccination.

Keywords: Kidney transplant; COVID-19 vaccination; Acute T cell-mediated rejection;
Case report

INTRODUCTION

The high infectivity and pathogenicity of severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) has led
to a worldwide pandemic ongoing since January 2020.
Symptoms of SARS-CoV-2 infection vary from subclinical
course to acute respiratory distress syndrome necessitat-
ing mechanical ventilation and extracorporeal membrane
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oxygenation [1]. Given the high risk of morbidity and mor-
tality in kidney transplant recipients after SARS-CoVO02 in-
fection, earlier administration of coronavirus disease 2019
(COVID-19) vaccines is essential in these individuals [2-
4]. However, data concerning the humoral and cellular re-
sponses after COVID-19 vaccination are limited, and safety
outcomes have not been well explored in this population.
Here we report the case of a kidney transplant recipient

253



KJT¢

HIGHLIGHTS

* There are a few reports about acute rejection after
coronavirus disease 2019 (COVID-19) vaccination in kid-
ney transplantation.

* To our knowledge, this is the first report about acute T
cell-mediated rejection after COVID-19 vaccination in a
Korean kidney transplant recipient.

who developed acute T cell-mediated rejection (TCMR) af-
ter COVID-19 vaccination.

CASE REPORT

The Institutional Review Board of Asan Medical Center
approved this study (IRB No. 2021-0101). Written informed
consent was achieved from the patient.

The reported clinical activities are consistent with the
principles of Declaration of Istanbul on Organ Trafficking
and Transplant Tourism. We report the case of a 78-year-
old kidney transplant recipient who experienced acute
TCMR after receiving the second dose of the BNT162b2
mMRNA COVID-19 vaccine (Pfizer-BioNTech; Pfizer, New
York, NY, USA). The recipient underwent deceased donor
kidney transplantation for hypertension 13 years ago, and
had not experienced any adverse event after transplanta-
tion except for herpes zoster infection in the early post-
transplant period. Her maintenance immunosuppressants
were tacrolimus, azathioprine, and low-dose steroids. The
patient’s level of serum creatinine 1 month before vaccina-
tion was 0.61 mg/dL and the tacrolimus trough level was
maintained at 4-5 ng/mL.
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Fifteen days after receiving the second dose of the
BNT162b2 vaccine, the recipient visited our center with
a mild headache and fever. Serum creatine level had in-
creased from 0.61 to 4.95 mg/dL (Fig. 1), and consider-
able swelling of the transplanted kidney on non-enhanced
computerized tomography was observed. Kidney biopsy
revealed acute TCMR (grade IB) with a lack of pathologic
evidence of antibody-mediated rejection (Fig. 2). The al-
lograft biopsy specimen was evaluated for histologic char-
acteristics according to the Banff 2019 criteria as follows:
i3, t3, ti3, v0, g1, ci1, ct1, cg0, ptc0, mm1, cv1, ahQ, i-IFTA2,
t-IFTA3, ptc0, c4d0, aah0, pvl0 [5]. Luminex single-antigen
bead flow assay did not reveal donor-specific anti- hu-
man leukocyte antigen antibodies. Anti-SARS-CoV-2 spike
immunoglobulin G (IgG) and IgM antibodies (S1-IgG and
S1-IgM) were measured using an enzyme-linked immu-
nosorbent assay on the day of the kidney biopsy (18 days
after the second vaccination), which revealed S1-IgG and
S1-IgM levels of 2.80 (weak positive) and 0.16 (negative),
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Fig. 1. Changes of serum creatinine according to times after coronavirus
disease 2019 (COVID-19) vaccination and steroid pulses.

Fig. 2. Hematoxylin and eosin (A; x200) and periodic acid-Schiff (B; x400) staining of a kidney allograft with acute T cell-mediated rejection (grade IB).
Both stainings showed severe tubulitis and interstitial inflammation. The allograft biopsy specimen was evaluated for histologic characteristics accord-
ing to the Banff 2019 criteria as follows: i3, 13, i3, v0, g1, ci1, ct1, cg0, ptcO, mm1, cv1, ahO, i-IFTA2, t-IFTA3, ptc0, c4d0, aahO, pvl0.
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respectively. The patient was administered with steroid
pulses (500 mg/day) for 5 days. After T month her serum
creatinine level had decreased to 2.47 mg/mL.

DISCUSSION

Considering the higher risk of severe pneumonia in SARS-
CoV-2-infected patients with comorbidities, guidelines of
American Society of Transplantation strongly recommend
the SARS-CoV-2 vaccination for transplant recipients [6,7].
However, immunosuppressed patients have been excluded
from all ongoing SARS-CoV-2 mRNA clinical trials, so data
on safety outcomes after vaccination in this population are
limited [8,9]. Furthermore, data are lacking on the immu-
nologic responses after SARS-CoV-2 vaccination in trans-
plant recipients who remain on immunosuppressants.

Recently, Del Bello et al. [10] reported on the case of a
23-year-old kidney transplant recipient who had transplan-
tation 18 months prior and presented with acute cellular
rejection after the second dose of the BNT162b2 mRNA
COVID-19 vaccine (Pfizer-BioNTech). According to the
Banff 2019 criteria, interstitial and tubular inflammation
were more severe in our case; however, the patient was
much older and kidney transplantation had occurred 13
years prior to vaccination. Additionally, Ou et al. [11] re-
ported that among 741 kidney transplant recipients who
underwent BNT162b2 or mRNA-1273 vaccination, one
patient was diagnosed with acute rejection after the sec-
ond dose. However, histologic and humoral characteristics
were not described.

Our data demonstrate that a subgroup of kidney trans-
plant recipients may be at risk for acute rejection after
COVID-19 vaccination despite low levels of S1-IgG and S1-
IgM. Therefore, close monitoring of the kidney allograft is
recommended when a transplant recipient plans to under-
go COVID-19 vaccination.
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