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A B S T R A C T   

Malignant pleural mesothelioma (MPM) is a rare and highly aggressive tumor. Nivolumab showed durable 
antitumor effect in patients with recurrent MPM and was approved for those patients in Japan in 2018. Immune 
related adverse event (irAE) is occurred in various organs and is suggestive to be related to better outcome of 
nivolumab. Frequency of hematological irAE is low and there are few reports about hematological irAE and 
association between irAE and outcome of nivolumab in patients with MPM. We present a case of recurrent MPM 
who responded to nivolumab treatment and experienced nivolumab-induced immune thrombocytopenia (ITP). 
Although high dose dexamethasone was administered and platelet count increased transiently, re-administration 
of dexamethasone was required to maintain normal count of platelet. The careful and intensive management of 
ITP treatment is necessary in cases who show no response or relapse to initial glucocorticoids treatment. This is 
the first report about nivolumab-induced ITP and association with response to nivolumab in MPM.   

1. Introduction 

Malignant pleural mesothelioma (MPM) is a rare and aggressive 
disease that arises from mesothelioma cells in the thoracic cavity [1]. 
MPM is mostly associated with exposure to asbestos, and the incidence 
of MPM is increasing in many countries because of the long latency 
period between the exposure to asbestos and occurrence of the disease 
[2]. Patients with MPM are often diagnosed at advanced stage and are 
treated with pemetrexed (PEM) plus cisplatin, which are the currently 
approved first-line therapy [3]. However, the median overall survival is 
approximately one year, and there is a vital need to identify new 
treatment options that can improve the outcome of patients with MPM 
[3]. 

Recently, immune check point inhibitors (ICIs) have demonstrated 
durable antitumor effects and have been shown to prolong survival in 
patients with many different types of malignant tumors [4–7]. Nivolu-
mab is a fully human immunoglobulin (Ig) G4 monoclonal antibody that 
binds to the negative immunoregulatory human cell surface receptor 
programmed death-1 (PD-1) and has immune checkpoint inhibitory 
activity [8]. Nivolumab has shown promising efficacy in patients with 

recurrent MPM in several clinical trials [9–11] and was approved for 
those patients in Japan in 2018. 

Immune related adverse events (irAEs) often occur in patients with 
ICI therapy and may necessitate the interruption or discontinuation of 
ICI treatment [12]. In clinical trials involving patients with refractory 
MPM who were treated with nivolumab, irAEs have been observed; 
however, hematological irAEs have not been reported [9–11]. 

We present a case of a patients with recurrent MPM who was treated 
with nivolumab and showed a clinical response to nivolumab. Subse-
quently, he experienced nivolumab-induced immune thrombocytopenia 
(ITP) and received repeated treatment with glucocorticoids. 

2. Case presentation 

A 60-year-old man was diagnosed with MPM and underwent 
extrapleural pneumonectomy in March 2013. The histological subtype 
was epithelioid, and the pathological stage was pStageIII (pT3N0M0) 
(Union for International Cancer Control TNM Classification of Malignant 
Tumors, 7th edition). He had no severe complications and no history of 
autoimmune disease. He received adjuvant chemotherapy containing 
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carboplatin and PEM for one cycle; however, chemotherapy was dis-
continued because of a Grade 2 increase in his creatinine level. After the 
discontinuation of the adjuvant chemotherapy, his creatinine level 
decreased but remained slightly high (1.2 mg/dL). In December 2016, 
peritoneal dissemination was observed. Consequently, he was treated 
with vinorelbine (25mg/m2) for 11 cycles, and stable disease (SD) was 

achieved. In December 2017, new metastases were identified in left 
pleural region. At this time, the use of PEM was a concern because the 
creatinine level had increased during the previous treatment with 
adjuvant chemotherapy. However, PEM was administered in accordance 
with the patient’s request. After receiving four cycles of PEM treatment 
with SD, he experienced disease progression and was treated with 

Fig. 1. Computed tomography images of mediastinal lymph nodes, pericardial metastases, and peritoneal effusion before and after treatment with nivolumab. 
Shrinkage of mediastinal lymph nodes and pericardial metastases and a decrease in peritoneal effusion were observed after nivolumab administration. 

Fig. 2. Platelet counts after six cycles of nivolumab treatment.  
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nivolumab (240 mg, every 2 weeks) in September 2018. Following 
treatment with nivolumab, shrinkage of the mediastinal lymph nodes 
and pericardial metastases and a decrease in peritoneal effusion were 
observed (Fig. 1). Response to nivolumab continued without any 
adverse events until six cycles of nivolumab were administered. In 
January 2019, after six cycles of nivolumab, his platelet count suddenly 
decreased to 24000/μL; there was no change in his hemoglobin level and 
his white blood cell count. Fig. 2 shows the platelet count after six cycles 
of nivolumab treatment. He had no liver dysfunction, and there were no 
symptoms of infection. His creatinine level was slightly high (1.28 mg/ 
dL) and remained unchanged during treatment with nivolumab. 
Although nivolumab was discontinued, his platelet count decreased to 
12000/μL, and he developed subcutaneous bleeding. Platelet trans-
fusions were administered for 2 days; however, the platelet count 
remained low. The serum antinuclear antibody test was positive and the 
platelet-associated immunoglobulin G (PA-IgG) antibody level increased 
to 555 ng/107 cell (normal range is below 46 ng/107 cell). Increased 
number of megakaryocytes with normal morphology and normal 
development of erythroid and myeloid cells were observed on bone 
marrow aspiration. Serological assessment was negative for hepatitis B 
or C, and a serum helicobacter pylori antibody test was negative. Other 
than nivolumab, no other drugs known to induce thrombocytopenia 
were not administered. Based on the above findings, we determined that 
thrombocytopenia was induced by nivolumab. Administration of 33mg 
of dexamethasone for 4 days resulted in a temporary recovery of his 
platelet count (158000/μL). However. 7 days after treatment with 
dexamethasone, his platelet count decreased again to 21000/μL. Dexa-
methasone 33 mg was re-administered for 4 days followed by platelet 
transfusions. Subsequently, his platelet count increased, and a sustained 
response was observed. PA-IgG level decreased to 148 ng/107 cell after 
initial administration of dexamethasone. Approximately 3 months after 
the last treatment with nivolumab, PA-IgG level was 76 ng/107 cells, 
and his platelet count remained within the normal range. Four months 
after the last treatment with nivolumab, he experienced progression of 
his MPM. 

3. Discussion 

We report the case of a patient with recurrent MPM who developed 
nivolumab-induced ITP. The patient experienced a clinical response to 
nivolumab treatment before he developed ITP. Dexamethasone had to 
be administered twice to treat the ITP. 

Although many types of irAE are developed in various organs, the 
frequency of the occurrence of hematological irAEs is relatively low 
[12]. In an observational study of 948 patients who were treated with 
anti-PD-L1 or anti-PD-1 immunotherapies, 35 patients experienced 
grade 2 or worse hematological irAEs [13]. In a review of 19 large 
clinical trials of ICIs, such as anti-PD-L1, anti-PD-1, and anti-cytotoxic 
T-lymphocyte-associated antigen 4 antibodies, used for the treatment 
of melanoma, lung cancer, bladder cancer, etc., the frequency of the 
occurrence of hematological irAE was estimated to be 3.6% cases for all 
grades and 0.7% cases for grades3 or 414. ITP was reported to be one of 
the most frequent type of hematological irAEs [13,14]. To the best of our 
knowledge, this is the first case report of ITP induced by nivolumab in a 
patient with MPM. 

It is recommended that ICI-induced ITP is treated with glucocorti-
coids initially based on the standard therapy algorithms of classical ITP 
as described in American Society of Clinical Oncology Clinical Practice 
Guideline [15,16]. In the observational study, all nine patients with 
ICI-induced ITP were treated with glucocorticoids, and six patients 
received additional intravenous immunoglobulin. Two patients showed 
no response to initial therapy and received thrombopoietin agonists or 
rituximab [13]. In other reports, 4 of 11 patients with ICI-induced ITP 
received glucocorticoids and 2 patients required rituximab or 
re-administration of glucocorticoids [17]. In our patient, a response was 
observed to initial glucocorticoid therapy; however, he subsequently 

relapsed and re-administration of glucocorticoids was required. This 
suggests that careful and intensive management of ITP treatment is 
necessary in patients demonstrating no response or who relapse 
following initial treatment. 

Although the pathogenesis of ITP induced by ICI remains unknown, 
the production of antiplatelet antibodies is considered a key event in the 
development of classical ITP [15,18]. In our patient, the serum antinu-
clear antibody test was positive. In the observational study, three of nine 
patients showed positive results in serum antinuclear antibody assay 
[13]. In our patient, the PA-IgG level increased when ITP occurred and 
then decreased after ITP treatment was initiated. In several case reports, 
elevated PA-IgG levels have been observed in patients with ICI-induced 
ITP [19,20]. Although further investigation regarding the frequency of 
occurrence and the clinical impact of antinuclear antibodies and PA-IgG 
levels in ICI-induced ITP is required, the presence of these antibodies 
might be related to the cause of ICI-induced ITP. 

Our patient showed a clinical response to nivolumab. An association 
between the efficacy of ICI treatment and the occurrence of irAEs has 
been reported in several cancers, especially melanoma and non-small 
cell lung cancer (NSCLC) [21–23]; however, such an association has 
not been observed in patients with MPM. Although any type of irAE was 
related to better outcomes of ICI treatment, analyses of the efficacy of 
ICIs in patients who develop hematological irAEs are limited. In a pre-
vious case report, tumor regression was observed in a patient with 
NSCLC who was treated with nivolumab and who developed 
nivolumab-induced ITP [24], which is comparable to the results in our 
case. The mechanism of the correlation between the outcome of ICI 
treatment and development of irAEs remains unknown; however, the 
shared antigen between tumor cells and normal cells might be respon-
sible for the relationship between the outcome of ICI therapy and the 
development of irAEs [23]. To our knowledge, this is the first report of 
an association between the response to nivolumab treatment and 
nivolumab-induced ITP in a patient with MPM. 

4. Conclusion 

Although ITP induced by nivolumab is rare, systematic diagnosis and 
treatment are required. Glucocorticoids are administered in most cases. 
Careful management and follow-up should be considered in patients 
who relapse or exhibit resistance to initial glucocorticoids treatment. 
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