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PCR = polymerase chain reaction
SARS-CoV-2 = severe acute
respiratory syndrome coronavirus
2
SOT = solid organ transplant
TAC = tacrolimus
TCZ = tocilizumab

Correspondence: Hajime Sasaki
M.D., Ph.D., Kita 11-jo, Nishi
13-chome, Chuou-ku, Sapporo
060-8604, Japan.
Email: hajimes1207@hotmail.com

How to cite this article: Takamoto
D, Sasaki H, Kataoka H et al.
Successful immunomodulation in
kidney transplant recipients with
cytokine release syndrome after
coronavirus disease. IJU Case Rep.
2022; 5: 373–377.

This is an open access article under
the terms of the Creative Commons
Attribution-NonCommercial License,
which permits use, distribution and
reproduction in any medium,
provided the original work is
properly cited and is not used for
commercial purposes.

Received 8 January 2022; accepted
26 May 2022.
Online publication 24 June 2022

†These authors contributed equally to
the manuscript.

Introduction: Patients with coronavirus disease, especially solid organ transplant

recipients, are more susceptible to developing cytokine release syndrome than those

with other viral infections. However, currently, treatment methods for such patients have

not been established. Here, we describe two cases of successful immunomodulation in

Japanese kidney transplant recipients with cytokine release syndrome following

coronavirus disease.

Case presentation: Two patients who had been receiving long-term

immunosuppressant therapy developed coronavirus disease-associated pneumonia

caused by cytokine release syndrome, following immunosuppressant dosage reduction.

However, they recovered immediately after administration of tocilizumab with or without

dexamethasone.

Conclusion: The immunosuppressant dosage should be reduced to restore host

immunity; however, immunomodulation should be considered in cases of suspected

cytokine release syndrome.

Key words: COVID-19, cytokine release syndrome, dexamethasone, kidney transplant

recipient, tocilizumab.

Keynote message

We report the cases of two kidney transplant recipients with coronavirus disease who devel-
oped cytokine release syndrome upon reduction of immunosuppressive therapy; both recov-
ered following administration of tocilizumab with or without dexamethasone.

Introduction

Treatment of COVID-19 in SOT recipients is complicated and remains unestablished.
COVID-19 patients, especially transplant recipients, are more susceptible to CRS than those
with other viral infections.1 Here, we report the cases of two COVID-19 patients who under-
went renal transplantation and developed CRS after the immunosuppressive therapy dosage
was reduced. The patients’ conditions improved after administration of suitable immunomodu-
latory agents.

Case presentation

Case 1

A 60-year-old man who had undergone ABO-compatible kidney transplantation for kidney
failure due to chronic glomerular nephritis 7 years earlier was admitted to our hospital with
high-grade fever. To avoid steroid-related complications, immunosuppressive therapy was
administered without mPSL using TAC, MMF, and EVR. His CRP level was elevated to
7.74 mg/dL, and CT showed pulmonary ground-glass shadows in both lung fields, leading to
a suspected COVID-19 diagnosis. Although he had no positive contact history, the PCR test
result was positive for SARS-CoV-2. He was diagnosed with mild COVID-19, as his

© 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 373

IJU Case Reports (2022) 5, 373--377 doi: 10.1002/iju5.12492

https://orcid.org/0000-0001-7639-0912
https://orcid.org/0000-0001-7639-0912
https://orcid.org/0000-0001-7639-0912
https://orcid.org/0000-0001-5121-6686
https://orcid.org/0000-0001-5121-6686
https://orcid.org/0000-0001-5121-6686
mailto:


peripheral oxygen saturation was 94%, and he was not dysp-
neic. Based on treatment guidance for COVID-19 in SOT
recipients, the MMF dose was immediately reduced from
1000 to 500 mg/day; however, TAC 2.5 mg/day and EVR
1 mg/day were continued. FPV, initiated at 3600 mg/day on
day 1, was continued at 1600 mg/day from day 2. On day 6,
TAC was reduced to 1 mg/day because CT demonstrated
worsening pneumonia (Fig. 1a); his CRP level increased to
30.87 mg/dL, and fever did not improve on day 7. CRS
caused high-grade inflammation; hence, we decided to admin-
ister TCZ (8 mg/kg body weight). Moreover, elevated LDH
and D-dimer levels were observed, whereas no bacterial or
other viral pneumonia was detected, supporting a diagnosis
of CRS. Corticosteroids were not administered because this
case occurred before the Japanese Clinical Practice Guideli-
nes for Management of Sepsis and Septic Shock 2020
strongly recommended the administration of corticosteroids in
moderate and severe COVID-19 patients. The following day,
the patient’s fever rapidly improved, and his CRP level
decreased to 11.49 mg/dL. Subsequently, his CRP level
improved to 1.74 mg/dL, and he was discharged on day 13
(Fig. 2a).

Case 2

A 50-year-old woman who had undergone cadaveric kidney
transplant for kidney failure due to focal segmental glomeru-
losclerosis 9 years earlier was admitted to our hospital. Her
son, who lived with her, tested positive for COVID-19; thus,
she underwent a SARS-CoV-2 PCR test despite displaying
no symptoms and also tested positive. CT showed mild

COVID-19-associated pneumonia. To prevent the original
disease from recurring, the patient was administered TAC,
MMF, EVR, and mPSL. She had no specific symptoms until
day 7; hence, she was followed up without reducing the
immunosuppression therapy dosage. On day 8, she developed
high-grade fever, and by day 12, her CRP level had
increased to 6.41 mg/dL. She presented with COVID-19-
associated pneumonia symptoms, and the MMF dose was
immediately reduced from 750 to 250 mg/day; however,
TAC, EVR, and mPSL were continued. On day 14, CT
showed worsening pneumonia (Fig. 1b), and intranasal oxy-
gen was administered. Moreover, elevated CRP (8.13 mg/dL)
and elevated LDH and D-dimer levels were observed; how-
ever, no bacterial or other viral pneumonia was noted. CRS
caused high-grade inflammation despite administration of
mPSL as an anti-inflammatory agent; thus, we decided to
administer TCZ (8 mg/kg body weight) and DEX
(6.6 mg/day) on day 17. The patient’s fever rapidly improved
the following day; her SpO2 level was within normal limits
without needing further oxygen support, and the CRP level
decreased to 1.86 mg/dL (Fig. 2b). Unlike in case 1, CRS
may have occurred before MMF reduction in case 2, as
high-grade fever and increased CRP levels were observed.
Reducing MMF in the late stages following SARS-CoV-2
infection may have exacerbated the CRS. Finally, anti-
SARS-CoV-2 antibodies were observed in the patient; how-
ever, they were not detected before MMF reduction. There-
fore, we believe that reducing the immunosuppressive
regimen affects the restoration of host immunity. The
immunosuppressive maintenance protocol in these cases was
almost similar to that in a previously reported case.2

(a) (b)

Fig. 1 Chest CT images. (a) In case 1, CT obtained on day 1 after admission shows left upper lobe and peripheral GGOs. Follow-up chest CT images obtained on

day 6 after admission show worsening of pneumonia in the lower lung fields. (b) In case 2, CT images obtained on day 1 after admission show almost no findings

of pneumonia. Follow-up chest CT images obtained on day 14 after admission show worsening of pneumonia in the lower lung fields.
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Fig. 2 Clinical course in case 1 and case 2. (a)

Clinical course in case 1. (b) Clinical course in

case 2.
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Discussion

In the early stages following SARS-CoV-2 infection, high
immunosuppression can impair adequate induction of specific
immunity, resulting in lack of viral-load control. However, in
the latter stages of the disease, immunosuppressive medica-
tions are beneficial in suppressing pro-inflammatory pro-
cesses.3 There are concerns that additional immunosuppressive
drug withdrawal may exacerbate the hyper-inflammatory
response and CRS, a consequence of the imbalance in the host
response, comprising low interferon expression and high pro-
inflammatory cytokine expression,4 that may occur in the late
stages of COVID-19. Although remdesivir is the antiviral drug
of choice against COVID-19,5 treating symptomatic COVID-
19 in kidney transplant recipients with chronic kidney disease
with this drug appears challenging. Therefore, progressive
decrease in immunosuppression depending on the clinical
severity may be appropriate2 for the patient to acquire immu-
nity against COVID-19. Given that IL-6 is elevated in patients
with COVID-19, several studies6,7 have investigated whether
inhibiting IL-6 by blocking the IL-6 receptor with TCZ could
have beneficial effects. A case–control study of 117 recipients
in the United States showed that TCZ alone was not linked to
decreased mortality.8 However, in hospitalized patients with
severe COVID-19 who are hypoxic and have a high CRP
level, current evidence favors the use of combined TCZ and
corticosteroids to reduce mortality.9,10 We defined CRS in
SOT recipients as follows: high fever, inflammatory markers
(such as LDH and D-dimer), and elevated CRP levels after
reduction of immunosuppressive therapy and after other types
of infectious pneumonia were excluded.11 According to cur-
rent clinical question and answer from the American Society
of Transplantation, cell cycle inhibitors should be reduced or
discontinued in the early phases of COVID-19. However, we
recommend that immunomodulation treatment be provided
upon CRS diagnosis in cases such as ours without testing for
specific markers, such as IL-6, as such may impede a timely
diagnosis.

An advantage of our study is that we showed that CRS
can be detected in an immunocompromised host without test-
ing for specific inflammatory molecules. However, the limita-
tion is that we considered only two cases, using limited
immunomodulatory agents.

The question arises whether immunosuppressive therapy
should be discontinued in more severe cases. For such cases,
we believe that complete discontinuation of calcineurin inhi-
bitors and/or mammalian target of rapamycin inhibitors in
addition to MMF should be avoided and that steroid admin-
istration should be continued because complete discontinua-
tion of immunosuppressive agents can precipitate or
exacerbate CRS and cause acute rejection of the kidney
graft. Larger, randomized studies are required to identify
agents that have a positive impact on CRS in SOT recipients
post-COVID-19.

Conclusion

We reported two cases of CRS, post-COVID-19, in kidney
transplant recipients managed with TCZ with or without

DEX. We recommend that the dose of immunosuppression
therapy be reduced to ensure acquisition of host immunity;
however, immunomodulation should be promptly considered
if CRS occurs or is exacerbated after reduced immunosup-
pression.
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