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Introduction 

Immune checkpoint inhibitors such as anti-programmed cell 
death protein 1 (PD-1) antibodies or anti-cytotoxic T-lymphocyte–
associated-4 (CTLA-4) antibodies are monoclonal antibodies 
that combine immune checkpoint molecules and inhibit their 
function. The PD-L1 molecules on the cell surface of cancer cells 
or stromal cells inhibit T lymphocytes from attacking oneself and 
evade immune-system self-monitoring. Therefore, T-lymphocytes 
could attack cancer cells if anti-PD-1 antibodies inhibited the 
mechanism [1]. 

Nivolumab is a programmed death receptor-1 (PD-1)-
blocking antibody indicated for the treatment of patients 
with hepatocellular carcinoma who have been previously 
treated with sorafenib, as a single agent or in combination 
with ipilimumab according to CHECKMATE-040, a multicenter, 
multiple cohort, open-label trial. The most frequent serious 
adverse reactions (reported in ≥4% of patients) were pyrexia,  
diarrhea, anemia, increased AST, adrenal insufficiency, ascites,  

 
esophageal varices hemorrhage, hyponatremia, increased 
blood bilirubin, and pneumonitis [2]. Events such as immune-
related adverse events (irAEs) have been reported. However, 
the occurrence of hematological irAEs is rare. Some studies 
have reported on nivolumab-induced thrombocytopenia in lung 
cancer and melanoma, renal cell carcinoma. But our case today 
has documented thrombocytopenia as an effect of nivolumab for 
hepatocellular carcinoma treatment [3,4]. 

Case Presentation

November 2017: Mr. A was investigated for uncontrolled 
Rt hypochondrial pain, where CT scan had shown multicentric 
hepatocellular carcinoma at seg II, III, VIII. Figure 1. He was in 
good general condition, child Pugh score = A, AFP= 35 he was 
fit to start treatment but unfortunately, he declined treatment. 
May 2018: again, he was presented to us to start treatment, at 
beginning he received Y90 (TARE) to seg II. that was followed by 
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TACE to lesions at seg III, and VIII. With marked decrease in AFP 
from 35 to 19, CT scan post ablation showed no active disease, so 

he was kept under follow up (Figure 2) during his course of follow 
up his CT scan has shown stable disease.

Figure 1: CT scan:2017                                                                            CT scan: 2018

Figure 2: CTscan 2019. 

October 2019: CT scan has shown variable tumour response, 
MRI has confirmed disease recurrence, at seg III, and VIII (1.6 cm 
and 1 cm respectively) (Figure 3). He was started on LENVATANIB 
with good response tolerating treatment well till September 2020 
where CT scan has shown progression in his disease; multiple new 

hepatic focal lesions, AFP 8.3, patient was in good condition ECOG 
PS= 1, child Pugh score = A, the decision was made for 2nd line of 
treatment (immunotherapy -nivolumab) (Figure 4). he received 
the 2 doses of that treatment without complication. 

Figure 3: MRI 2019.                                                
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Figure 4: CT scan 2020.

Nov 2020: he presented for his due 3rd cycle, but unfortunately 
his platelet count was low = 45, even not recovered after one week 
holiday of treatment. Immunotherapy was stopped at that time, 
and He was seen by haematology team where blood film has 
shown no abnormal cells; true thrombocytopenia. Bone marrow 
aspirate: no dysplastic changes, megakaryocytes adequate without 
dysplasia CG; diploid karyotype. So as his liver disease is stable, 
with no stigmata of chronic liver disease, no hepatosplenomegaly 
this isolated thrombocytopenia mostly immunotherapy induced 
he was received a boluses dose of steroid with gradual increase of 
platelet count, his platelet count was recovered to 56. 

CT scan for disease evaluation has shown further disease 
progression, so the decision was to start him on 3rd line of 
treatment (regorafenib) (according to REAL trail). he tolerates 
treatment well, platelet count has increased to 90, his liver disease 
is under control. He was kept under the same line of treatment till 
April 2021 where CT scan has shown further disease progression 
with marked rise in AFP 1200. he is still maintained his vitals 
with preserved liver function. he is still fit for further active 
treatment of his cancer, there was a plan to start him on 4th line 
of treatment Ramucirumab according to (REACH-2 trail) but he 
refuses to continue treatment and he preferred conservative and 
symptomatic treatment only. 

Discussion

Cancer immunotherapy modulates the host’s tumour-
directed immune response and has been an effective strategy in 
treating various tumours. Specifically, PD-1 and its associated 
ligand (PD-L1) have been two of the most targeted checkpoints, 
effectively overcoming tumour’s immune escape mechanisms 
in a large subset of patients [5]. In fact, the number of clinical 
trials using PD1/PDL-1 inhibitors have increased over 600% 
from 2015 to 2017 alone [6]. Moreover, the estimated number 
of cancer patients eligible for immune checkpoint inhibitors 
(ICIs) increased from 1.5% in 2011 to 43.6% in 2018 [2,6]. 
Thrombocytopenia has been reported in approximately 15–37% 

of patients receiving ICI therapy [7,8]. The precise pathogenesis 
of this immune-mediated thrombocytopenia is not entirely 
understood [9]. The toxicity profile of nivolumab observed in 
patients with advanced HCC was generally like that observed in 
patients with other cancers with the exception of higher incidence 
of elevation in transaminases and bilirubin levels. For patients 
with NSCLC, PD-1/PD-L1 inhibitors are generally safer and better 
tolerated than cytotoxic chemotherapy, though a 0.7% incidence 
of thrombocytopenia has been reported [3]. In a retrospective 
chart review of 2360 patients with melanoma treated with an ICI, 
< 1% experienced thrombocytopenia and, of those, most showed 
spontaneous resolution and did not require treatment [4]. In some 
cases, however, the thrombocytopenia reportedly persisted for 
an extended period and was not resolved by standard treatment 
protocols; intravenous administration of immunoglobulin and a 
thrombopoietin-receptor agonist was required [10-12]. 

In our patient the clinical course and laboratory results 
suggests the thrombocytopenia was caused by nivolumab 
induced antiplatelet autoantibodies autoimmune activation. the 
thrombocytopenia developed shortly after initiating systemic 
therapy with nivolumab, and a bone marrow examination 
confirmed that the thrombocytopenia was peripheral. Moreover, 
the lack of effectiveness of platelet infusion and the effectiveness 
of steroids suggests a diagnosis of ITP. Nivolumab may induce 
or increase production of platelet-specific IgG autoantibodies. 
Interestingly, it was reported that patients with irAEs experienced 
significantly greater antitumor effect than patients without an 
irAE [7]. The flare up of an immunoreaction may reflect a marked 
antitumor effect.

Conclusion

Autoimmune hematologic toxicities induced by ICIs, including 
thrombocytopenia, are viewed as rare irAEs, and increased 
application of ICIs in advanced malignancies contributes to 
increased reports of immune thrombocytopenia, but it should not 
be neglected in treating patients with ICIs because it is potentially 
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life threatening in some cases. Oncologists should bear in mind 
that decreasing platelet counts represent an early sign of immune-
related thrombocytopenia. 

References
1.	 Wei SC, Duffy CR, Allison JP (2018) Fundamental mechanisms of 

immune checkpoint blockade therapy. Canc Discov 8(9): 1069–1086.

2.	 An Immuno-therapy Study to Evaluate the Effectiveness, Safety and 
Tolerability of Nivolumab or Nivolumab in Combination With Other 
Agents in Patients With Advanced Liver Cancer. CHECKMATE 040 – 
trail Clinical Trials.gov. 

3.	 Mori H, Sakai C, Iwai M, Yuka Sasaki, Takenobu Gomyo, et al. (2019) 
Immune thrombocytopenia induced by nivolumab in a patient with 
non-small cell lung cancer. Respir Med Case Rep 28: 100871. 

4.	  Kanameishi S, Otsuka A, Nonomura Y, A Fujisawa, Y Endo, et al. (2016) 
Idiopathic thrombocytopenic purpura induced by nivolumab in a 
metastatic melanoma patient with elevated PD-1 expression on B cells. 
Ann Oncol 27(3): 546–547.

5.	  Rotte A (2019) Combination of CTLA-4 and PD-1 blockers for 
treatment of cancer J Exp Clin Cancer Res 38(1): 255.

6.	  Haslam A, Prasad V (2019) Estimation of the percentage of US patients 
with cancer who are eligible for and respond to checkpoint inhibitor 
immunotherapy drugs. JAMA Netw Open 2(5): e192535.

7.	 U.S. Food and Drug Administration. FDA label: OPDIVO (2019).  

8.	 U.S. Food and Drug Administration. FDA label: KEYTRUDA (2018). 

9.	  Calvo R (2019) Hematological side effects of immune checkpoint 
inhibitors: the example of immune-related thrombocytopenia. Front. 
Pharmacol 10: 454.

10.	 K Tokumo, T Masuda, T Miyama, Shinichiro Miura,  Kakuhiro 
Yamaguchi, et al. (2018) Nivolumab-induced severe pancytopenia in a 
patient with lung adenocarcinoma, Lung Cancer 119: 21–24. 

11.	R Takimoto, A Otsuka, Y Kaku, Tetsuya Honda,  Kenji Kabashima, 
et al. (2018) No recurrence of nivolumab-induced idiopathic 
thrombocytopenic purpura in a metastatic melanoma patient switched 
to ipilimumab. Eur J Dermatol 28(1): 84–85.

12.	S Kanameishi, A Otsuka, Y Nonomura, A Fujisawa, Y Endo, et al. (2016) 
Idiopathic thrombocytopenic purpura induced by nivolumab in a 
metastatic melanoma patient with elevated PD-1 expression on B cells, 
Ann Oncol 27(3): 546–547.

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

            Track the below URL for one-step submission 
 https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI:10.19080/CTOIJ.2021.19.556020

http://dx.doi.org/10.19080/CTOIJ.2021.19.556020
https://pubmed.ncbi.nlm.nih.gov/30115704/
https://pubmed.ncbi.nlm.nih.gov/30115704/
https://clinicaltrials.gov/ct2/show/NCT01658878
https://clinicaltrials.gov/ct2/show/NCT01658878
https://clinicaltrials.gov/ct2/show/NCT01658878
https://clinicaltrials.gov/ct2/show/NCT01658878
https://pubmed.ncbi.nlm.nih.gov/31198679/
https://pubmed.ncbi.nlm.nih.gov/31198679/
https://pubmed.ncbi.nlm.nih.gov/31198679/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://jeccr.biomedcentral.com/articles/10.1186/s13046-019-1259-z
https://jeccr.biomedcentral.com/articles/10.1186/s13046-019-1259-z
https://pubmed.ncbi.nlm.nih.gov/31050774/
https://pubmed.ncbi.nlm.nih.gov/31050774/
https://pubmed.ncbi.nlm.nih.gov/31050774/
http://www.accessdata.fda.gov/spl/data/9fcee72f-710c-47c9-bfe9-d100ebca9555/9fcee72f-710c-47c9-bfe9-d100ebca9555.xml
http://www.accessdata.fda.gov/drugsatfda%20docs/label/2018/125514s034lbl.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6498412/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6498412/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6498412/
https://pubmed.ncbi.nlm.nih.gov/29656748/
https://pubmed.ncbi.nlm.nih.gov/29656748/
https://pubmed.ncbi.nlm.nih.gov/29656748/
https://pubmed.ncbi.nlm.nih.gov/29400292/
https://pubmed.ncbi.nlm.nih.gov/29400292/
https://pubmed.ncbi.nlm.nih.gov/29400292/
https://pubmed.ncbi.nlm.nih.gov/29400292/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://pubmed.ncbi.nlm.nih.gov/26602778/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/CTOIJ.2021.19.556020

