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Figure 1 Lung metastases in progression on sunitinib.

Figure 2 Brain metastases treated with stereotactic 
ablative radiotherapy.

SUMMARY
Immune checkpoint inhibitors (ICIs) improve significantly 
outcome of patients with advanced renal cancer. 
Although immune- related adverse events involve 
frequently skin, digestive tract, lung, liver and endocrine 
organs, haematological toxicities are rare. We describe 
the case of a patient with metastatic renal cancer who 
was treated with nivolumab. Eight courses of nivolumab 
were administered without any toxicity; brain metastases 
were then diagnosed and treated with stereotactic 
radiotherapy. As the extra- cranial disease was stable, 
the ninth course of nivolumab was administered 5 
days after the end of radiotherapy. One week later, he 
presented with rectal and nasal bleeding in a context 
of severe thrombocytopenia (1000/mm3). High dose 
of steroids and intravenous immunoglobulin reversed 
slowly the thrombocytopenia. This case highlights the 
possibility of life- threatening thrombocytopenia with ICIs. 
Interestingly, the close time relation with radiotherapy 
highlights a potential interaction, warranting a close 
follow- up of patients in this situation.

BACkgRoUnd
Immune checkpoint inhibitors (ICIs) improve the 
outcome of patients with metastatic renal cancer. The 
programmed death-1 (PD-1) receptor is expressed 
on the surface of activated T- cells; the binding of 
PD-1 to its ligand PD- L1, which is expressed on 
the surface of antigen- presenting cells (APC) such 
as macrophages and dendritic cells, transmits an 
inhibitory signal into T- cell, reducing its activity, its 
proliferation and the cytokine production. Multiple 
cancer cells highly express PD- L1 on their surface, 
allowing mechanism to escape immune system. By 
inhibiting the PD-1/PD- L1 axis, the monoclonal 
antibody anti- PD1 nivolumab enables the activa-
tion of T- cells, restoring lymphocyte ability to effi-
ciently detect and attack tumour cells.1 Nivolumab 
is currently approved in metastatic renal cancer 
after failure of tyrosine kinase receptor (TKI).2 
Although better tolerated and with less adverse 
events (AEs) than tyrosine kinase inhibitor, ICIs 
have been reported to induce severe and poten-
tially life- threatening immune- related AEs (irAEs). 
The most frequent are rash, colitis, pneumonitis, 
hepatitis and endocrinopathy. Life- threatening 
irAEs are rarely described but are probably under-
estimated.3–5 These AEs can appear lately in the 
treatment course and can also reverse very slowly 

despite high- dose corticosteroids. Moreover, inter-
actions with other treatment modalities could prob-
ably exist and should be reported. We report the 
case of a patient who presented a severe thrombo-
cytopenia that occurred during nivolumab course in 
a close time relation with stereotactic radiotherapy.

CASe pReSenTATion
In September 2018, a 56- year- old patient presented 
with haematuria and abdominal pain. His medical 
history was not relevant. A 10 cm left kidney mass 
was diagnosed with multiple centimetric pulmonary 
nodes. A radical nephrectomy was performed and 
confirmed clear- cell renal cell carcinoma (ccRCC). A 
cerebral MRI was at this time negative. In December 
2018, sunitinib was started due to increase of size 
of pulmonary metastases. Sunitinib was well toler-
ated; AEs were mainly grade 2 fatigue and grade 
2 mucositis. In April 2019, due to progression of 
pulmonary metastases (figure 1), nivolumab was 
started (240 mg/body every 2 weeks). Six courses 
were administered with no reported AE; partic-
ularly, blood test was performed every 2 weeks 
without any haematological abnormality. In July 
2019, after the sixth administration, the thoraco- 
abdominal CT showed disease stability according 
to RECIST version 1.1 criteria and nivolumab was 
thus continued for two further courses. In August 
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Figure 3 Platelet count evolution. IVIG, intravenous immunoglobulin; 
SABR, symptoms and stereotaxic ablative radiotherapy.

Table 1 Review of thrombocytopenia related to immune checkpoint inhibitor

Ref Cancer type iCi agent
Lowest platelet count
(mm/3)

Time to thrombocytopenia 
diagnosis after iCi

Radiotherapy (prior iCi 
administration) irAe treatment issue

8 Lung adenoc. Nivolumab 2000 15 days None  ► Platelet 
transfusions

 ► IV corticosteroids

Non- fatal

9 Lung adenoc. Nivolumab 2000 6 weeks Yes
30 Gy irradiation (interval 
NA)

 ► Platelet 
transfusions

 ► IVIG for 7 days
 ► IV corticosteroids

Fatal

10 Melanoma Case 1:
Nivolumab+Ipilimumab

<5000 15 days None  ► Platelet 
transfusions

 ► IV steroids
 ► IVIG
 ► Rituximab

Non- fatal

Case 2:
 ► Nivolumab in neoadjuvant 

setting
 ► Ipilimumab in first line 

metastatic setting (8 months 
after nivolumab)

First occurrence,after 
nivolumab=28 000
Second occurrence, after 
ipilimumab=1000

43 days
10 days

None
Yes, brain SABR (interval 
NA)

 ►  IV steroids
 ►  IV steroids
 ►  IVIG
 ►  Rituximab

Non- fatal

Review of 2360 patients 
treated with ICI: 11 cases with 
thrombocytopenia

18 000 to 104 000
Only one with <5000

Range from
12 to 173 days

Unknown IV steroids (four cases)
IVIG in two cases
Rituximab in one case

NA

11 Renal carcinoma 
cell

Nivolumab+Ipilimumab 20 000 9 days None IV Steroids
Plasma exchange
Rituximab

Non- fatal

12 Lung adenoc. Nivolumab 5000 After the sixth injection None IV steroids Non- fatal
13 Lung adenoc. Nivolumab 16 000 After the second injection None IV steroids Non- fatal
14 Melanoma Pembrolizumab Case 1=1000

Case 2=9000
After the first injection
After the ninth injection

None
None

IV steroids
IV steroids

Non- fatal
Non- fatal

.Adenoc, adenocarcinoma ; ICI, immune checkpoint inhibitor; irAES, immune- related adverse events ; IV, intravenous ; IVIG, intravenous immunoglobulines ; NA, not available ; SABR, stereotactic ablative radiotherapy.

2019, in a context of headache, a cerebral MRI showed two brain 
metastases (diameter of 25 mm and 20 mm) with low degree of 
oedema (figure 2). Oral methylprednisone (32 mg daily) rapidly 
improved the symptoms and stereotaxic ablative radiotherapy 
(SABR) was performed (one single fraction of 20 Gy on each 
metastasis) 10 days later. Methylprednisone was stopped 5 
days after radiotherapy and the ninth course of nivolumab was 
administered 7 days after radiotherapy; it is important to note 
that the blood test performed the day before nivolumab admin-
istration was completely normal. Two weeks later, he presented 
in emergency for rectal and nasal bleeding (day 1). The blood 
control showed grade 4 thrombocytopenia (6000/mm³).

inveSTigATionS
Haemoglobin was within normal range as well as leucocytes and 
reticulocytes. Renal function was stable compared with previous 
values (creatinine 1.2 mg/dL and urea 45 mg/dL). No shizo-
cytes were detected and haptoglobin was within normal range. 
Lactate dehydrogenase (LDH), bilirubin and hepatic values were 

normal. Thyroid test (T4 and TSH) was normal. Auto- immune 
antibodies (antinuclear factor) were negative. The bone marrow 
aspiration excluded central aetiology. Cytomegalovirus, Epstein- 
Barr virus and hepatitis B and C serologies were negative.

TReATMenT
Despite multiple transfusions, platelets continued to decrease, 
reaching 1000/mm³ on day 2 with increasing bleeding episodes; 
intravenous corticosteroids (methylprednisone 2 mg/kg daily) 
were then started in association with intravenous immunoglob-
ulin (IVIG; privigen) 1 mg/kg/day. At day 7, platelet count reached 
15×109/L; as bleeding was significantly decreased, platelet 
transfusions and privigen were stopped and methylprednisone 
was continued orally (64 mg daily). Platelet count reached 25 
000/mm3 at day 10, 30 000/mm3 at day 20, 40 000 at day 50 and 
50 000 at day 75; methylprednisone was at this time decreased 
to 32 mg daily. At day 90, platelets reached 100 000/mm³ and 
methylprednisone was progressively tapered and stopped at day 
120 (figure 3). Nivolumab was never reintroduced.

oUTCoMe And FoLLow-Up
In January 2020, thoraco- abdominal CT showed progressive 
disease with new lung metastases and cabozantinib was started 
(40 mg daily). Eight weeks later, tolerance remains correct 
without any sign of haematological toxicity and thoraco- 
abdominal CT showed partial response.

Twelve weeks after cabozantinib introduction, our patient is 
still alive without any haematological toxicity.

diSCUSSion
We described an interesting case of thrombocytopenia occurring 
in a patient with renal cancer treated with nivolumab. This first 
hypothesis is an immune- related toxicity induced by nivolumab. 
Haematological- irAEs are rare events; in a recent review of 
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patient’s perspective

Curiously, the first administrations of nivolumab were OK and 
rapidly after the end of radiotherapy and the 9th administration 
of nivolumab, platelets decreased to reach nearly 0. Situation 
was controlled with corticosteroids but I wonder why this toxicity 
appeared at this time point?

Learning points

 ► Thrombocytopenia is a rare immune- related adverse event 
and may be severe and life- threatening.

 ► High dose of corticosteroids have to be considered early after 
the diagnosis of immune checkpoint inhibitors (ICIs)- related 
thrombocytopenia as well as immunoglobulin in severe cases.

 ► The interaction of stereotactic radiotherapy and ICI is not well 
defined and patients receiving these two modalities in a close 
time relation should be carefully monitored.

large clinical trials, the frequency was estimated at 3.6% for all 
Common Terminology Criteria for Adverse Events (CTCAE) 
grades and 0.7% for grades 3–4. Frequency of haematological- 
irAEs seem to be higher with PD-1/PD- L1 inhibitor (4.1 %/ 
4.7%) than with anti- cytotoxic T- lymphocyte- associated protein 
4 (CTLA4) (0.5%).6 Immune thrombocytopenia represents the 
most frequent haematological anomaly, occurring in 25%–29% 
of patients with haematological- irAEs.6 7 Usually, thrombocyto-
penia occurs early after the initiation of the treatment (median 
time of 40 days, range 3–405 days).6–16

In our case, thrombocytopenia was severe and life- threatening; 
such severe thrombocytopenia (with platelet count lower than 
5000/mm3) is rarely described with only several cases reported 
in literature (table 1). In addition, even if platelet count increased 
to 15 000/mm3 5 days after the introduction of corticosteroids 
and immunoglobulins, it took 3 months to reach the value of 100 
000/mm3 despite daily high- dose methylprednisone, reflecting a 
slowly reversible irAE.

Thrombocytopenia appeared lately in the course of 
nivolumab, after the ninth administration. However, irAEs are 
known to appear sometimes very late during ICI treatment and 
even the arrest of immunotherapy; in our case, it is interesting to 
note that thrombocytopenia appeared rapidly after the admin-
istration of nivolumab that closely followed the end of SABR. 
It is well known that radiotherapy may potentiate the efficacy 
of immunotherapy via several mechanisms, by inducing apop-
tosis of tumour cells and thereby increasing cross- presentation 
of tumour antigens via APC or by increasing the release of more 
tumour antigens.17 Multiple trials are ongoing for evaluating 
the benefit for patients to combine SABR and ICIs and the first 
results showed that this combination seems safe with no differ-
ence in AEs among patients who received SABR- ICI combina-
tion compared with those who received either modality alone.18 
In our case, the fact that the first eight courses of nivolumab did 
not induce irAE and that thrombocytopenia occurred after the 

dose of nivolumab that closely followed SABR cannot exclude 
a potential interaction that could have facilitated the immune- 
related thrombocytopenia and delayed the complete recovering 
of toxicity. It is interesting to see that in the previously reported 
case reports (table 1), one grade 4 and one grade 5 thrombocy-
topenia occurred in patients that also received previously radio-
therapy in a close time relation with ICI.

This case highlights the importance to consider such life- 
threatening AEs when treating patients with ICIs, to monitor 
regularly laboratory in these patients and maybe more carefully 
patients who received ICI rapidly after stereotactic radiotherapy.
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