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Abbreviations & Acronyms
ALT = alanine aminotransferase
Cr = creatinine
CT = computed tomography
CTCAE = Common Terminology
Criteria for Adverse Events
DIRE = delayed immune-related

events
ICI = immune-checkpoint inhibitor
irAE = immune-related adverse
event
MMF = mycophenolate mofetil
mPSL = methylprednisolone
Paz = pazopanib
PSL = prednisolone
RCC = renal cell carcinoma
ST = sulfamethoxazole/trimethoprim
t-bil = total bilirubin
TKI = tyrosine kinase inhibitor
cGTP = c-glutamyl transpeptidase
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Introduction: Delayed onset of immune-related adverse events following immune-

checkpoint inhibitor discontinuation is underrecognized because of little available evidence.

Case presentation: A 50-year-old man with metastatic renal cell carcinoma (Case 1) and

58-year-old woman with renal cell carcinoma and retroperitoneal lymph node metastasis

(Case 2) underwent nivolumab therapy. Case 1: Progressive disease forced nivolumab

discontinuance after 18 months, and he underwent two courses of tyrosine kinase inhibitor

therapy. immune-related adverse events of pneumonitis, hepatitis, and renal dysfunction

were diagnosed 142 days after nivolumab discontinuation, and he recovered with

immunosuppressive treatment. Case 2: The immune-related adverse event of pneumonitis

forced nivolumab discontinuance after 14 months, and two courses of tyrosine kinase

inhibitor therapy were administered. The immune-related adverse event of hepatitis was

diagnosed 436 days after nivolumab discontinuation, and she recovered with

immunosuppressive treatment.

Conclusion: Two patients with delayed onset of immune-related adverse events after

nivolumab discontinuation were recovered with immunosuppressive treatment.

Key words: delayed onset, immune-checkpoint inhibitor, immune-related adverse

events, renal cell carcinoma.

Keynote message

Delayed onset of irAEs after discontinuation of ICI therapy is underrecognized because of lit-
tle available evidence. IrAEs can occur even several months after the discontinuation of ICIs.
Clinical vigilance is critical even after ICI cessation, and initiation of immunosuppressive
therapy should not be delayed.

Introduction

ICI therapy is currently a standard option in the treatment of metastatic RCC. To realize a clini-
cal benefit of ICI therapy, appropriate management of irAEs is mandatory. Although a few cases
of delayed onset of irAEs after the discontinuation of ICIs have been reported, it remains under-
recognized because of a paucity of evidence.1–3 We report here two cases of the delayed onset
of irAEs occurring more than 4 months after the discontinuation of ICI therapy.

Case presentation

Case 1

A 50-year-old man underwent nephrectomy for left clear cell RCC in June 2015 and was trea-
ted with sunitinib for pulmonary and psoas muscle metastases. He was treated sequentially
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with everolimus and pazopanib, but at 19 months after the
diagnosis, myocardial and ischial bone metastases developed.
After radiation to the ischial bone, nivolumab was introduced.
Nivolumab resulted in significant shrinkage of the myocardial
metastasis, but 18 months later, brain, right scalene muscle,
and left gluteal muscle metastases were discovered. Nivolu-
mab was discontinued, and sunitinib was reintroduced. Three
months of treatment with sunitinib failed to bring a clinical
benefit, so sorafenib was introduced.

One month after the introduction of sorafenib, he began to
intermittently run a fever of up to 38°C, and 8 days there-
after, slight but diffuse ground-glass opacity appeared on CT
scanning (Fig. 1a). Pneumocystis pneumonia was suspected
and ST therapy was administered. At 14 days after ST
administration, he developed liver dysfunction accompanied
by a fever of up to 39.5°C. Because involvement of monilia-
sis and/or bacterial pneumonia and liver dysfunction caused

by ST or sorafenib was suspected, the antimicrobial agent
was changed to voriconazole, tazobactam/piperacillin, and
garenoxacin and sorafenib was discontinued. At 2 days after
the initiation of these drugs, his serum alanine aminotrans-
ferase (ALT) significantly increased to 606 IU/L (CTCAE
grade 3), serum creatinine increased to 1.49 mg/dL (CTCAE
grade 1), and 2 days later, CT revealed a significant exacer-
bation of the ground-glass opacities (Fig. 1b). Because of the
development of multiple organ dysfunction and exacerbation
of pulmonary lesions even with extensive antimicrobial treat-
ment, we thought he might be suffering from pneumonitis,
hepatitis, and renal dysfunction related to irAEs caused by
nivolumab, even though 142 days had passed since its last
administration. Pulse corticosteroid therapy with 500 mg
mPSL for 3 days and subsequent corticosteroid therapy with
MMF resulted in recovery from the pneumonitis, hepatitis,
and renal dysfunction (Fig. 1c).
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Fig. 1 Time course of CT imaging,

immunosuppressive therapy, and changes in

serum levels of ALT and Cr. (a) Chest CT on day

124 after discontinuation of nivolumab. Slight but

diffuse ground-glass opacities in the bilateral

lungs were observed. (b) Chest CT on day 142

after discontinuation of nivolumab. Worsening of

ground-glass opacities in the bilateral lung was

observed. (c) Time course of immunosuppressive

therapy and changes in serum levels of ALT and

Cr. mPSL was started 142 days after

discontinuation of nivolumab. After 3 doses of

pulse corticosteroid therapy with 500 mg mPSL,

PSL (1 mg/kg) was administered with MMF. (d)

Chest CT at 43 days after initiation of pulse

corticosteroid therapy showed improvement of

ground-glass opacities.
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Case 2

A 58-year-old woman underwent nephrectomy for right chro-
mophobe RCC with sarcomatoid change in December 2014
and was treated with sunitinib for retroperitoneal lymph node
metastasis. She was treated sequentially with axitinib and
nivolumab. After 14 months, nivolumab was discontinued
due to the irAE of pneumonitis, which was relieved with ster-
oid therapy for 5 months. Thereafter, axitinib was reintroduced.
After 6 months, significant enlargement of her retroperitoneal
lymph node metastases was observed, and pazopanib was intro-
duced. Three months after the introduction of pazopanib, her
serum ALT had increased to 535 IU/L (CTCAE grade 3).
Hepatic toxicity caused by pazopanib was suspected, so it was
discontinued. Although her serum ALT decreased to 200 IU/L
(CTCAE grade 2), serum levels of c-glutamyl transpeptidase
and total bilirubin further increased to 1490 IU/L (CTCAE
grade 4) and 15.8 mg/dL (CTCAE grade 4), respectively.
Because no organic change was seen on sonography and an
autoimmune screen and hepatitis serology were negative, we
thought she might have hepatitis related to an irAE caused by
nivolumab, although 436 days had passed since its last admin-
istration. Pulse corticosteroid therapy with 1000 mg mPSL for
3 days and subsequent corticosteroid therapy with MMF
resulted in recovery from hepatitis (Fig. 2). However, she died
due to the development of systemic metastases 83 days after
pulse corticosteroid therapy.

Discussion

ICI therapy has been shown to improve overall survival of
metastatic RCC and is currently a standard option in the
treatment of metastatic RCC.4–7 ICI therapy results in a high
complete response rate compared with conventional TKI ther-
apy, and in some cases, it brings about a durable response
even after cessation of the ICI. A feature of ICI treatment is

its potential to cause autoimmunity as a treatment side effect
(irAE), and its management is mandatory to bring maximum
clinical benefit.

In general, irAEs occur quite early, mostly within weeks to
3 months after the initiation of ICI therapy, but some cases
of delayed-onset irAEs are reported even several months after
ICI discontinuation.1,2 Couey et al. defined DIRE as irAEs
occurring ≥90 days after withdrawal of immunotherapy, and
they identified 23 cases of DIRE from a PubMed literature
review. The median period to DIRE from cessation of ICI
treatment was 6 (3–28) months, and more than half of the
DIRE cases occurred following a brief course of immunother-
apy of <4 doses.3 The frequency of DIRE is unclear because
in more than 80% of ICI clinical trials, the duration of the
serious adverse event reporting period following the last dose
of ICI was <90 days, which resulted in the underrecognition
of DIRE.3 In a retrospective study analyzing 470 patients
with metastatic RCC and urothelial cancer treated with ICIs,
3 patients, respectively, developed DIRE at 3.8, 5.3, and
15.4 months after ICI discontinuation.8

The mechanism of delayed onset of irAEs might owe to
the prolonged binding of ICI to T cells. Although the half-
life of nivolumab in blood is reported to be 2–3 weeks,9

Brahmer et al. showed that nivolumab occupies >70% of PD-
1 on circulating T cells more than 2 months following infu-
sion.10 Osa et al. also reported prolonged binding of nivolu-
mab to peripheral T cells more than 20 weeks after the last
infusion.11 These findings might explain the mechanism of
not only the durable response of ICI but also the delayed
onset of irAEs.

Our first case was diagnosed as having irAEs (hepatitis,
pneumonitis, and renal dysfunction) 142 days after the dis-
continuation of nivolumab, whereas the second case was
diagnosed as having an irAE (hepatitis) 436 days after dis-
continuation. Because both patients were being treated with
TKIs, we thought the events were related to drug toxicity of
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therapy and changes in serum levels of ALT,

cGTP, and t-bil. ALT was increased to 535 IU/L

(CTCAE grade 3) 425 days after discontinuation of

nivolumab. Although ALT decreased to 205 IU/L

(CTCAE grade 2) after discontinuation of Paz,

serum levels of cGTP and t-bil increased to

1490 IU/L (CTCAE grade 4) and 15.8 mg/dL

(CTCAE grade 4), respectively. mPSL was started

436 days after discontinuation of nivolumab. After

three doses of pulse corticosteroid therapy with

1000 mg mPSL, PSL (2 mg/kg) was administered

with MMF.
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TKI, but each patient’s condition worsened even after TKI
discontinuation. After excluding the possibility of infectious
or autoimmune diseases, we considered these might be irAEs
even though several months had passed since discontinuation
of the nivolumab. The diagnosis of irAE is sometimes diffi-
cult because most irAEs lack pathognomonic symptoms.
Biopsy of the target organ is not necessarily required to con-
firm the diagnosis or for subsequent patient management, but
liver biopsy may be considered to assist in the differential
diagnosis of more severe hepatic reactions.12 Most impor-
tantly, initiation of therapy should not be delayed while
awaiting serological results if there is no other apparent
cause.12 In clinical practice, delayed onset of irAEs is under-
recognized because of a paucity of evidence,13 and it has
possibility to be severe1,2; thus, clinical vigilance is critical
even after the cessation of ICI therapy.
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