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1 |  INTRODUCTION

Durvalumab is a human monoclonal antibody targeting the 
programmed death ligand 1 (PD- L1) pathway approved for 
the treatment of non- small cell lung cancer (NSCLC) and 
other malignancies. Among other immune- related adverse 
events (irAEs), thrombocytopenia has rarely been reported 
with durvalumab use, though is a potentially life- threatening 
complication of treatment.

Durvalumab is a human IgG1 monoclonal antibody ap-
proved for the treatment of multiple malignancies, includ-
ing urothelial carcinoma and non- small cell lung cancer 
(NSCLC).1,2 As a checkpoint inhibitor (CPI), durvalumab 
targets and blocks programmed death ligand 1 (PD- L1) on 
tumor cells, resulting in increased T- cell activation and de-
struction of cancer cells.3,4 While CPIs are an expanding 
area of cancer treatment with significant promise, multiple 
side effects of treatment, or immune- related adverse events 
(irAE), have been reported.5- 7 Cytopenias have also been 
reported with CPI use, and for durvalumab specifically, 
have been noted to occur in less than 1% of individuals 
treated.8

Drug- Induced thrombocytopenia (DITP) is an immune- 
mediated process wherein drugs covalently linked to proteins 
or other macromolecules induce a humoral immune response, 
with the antibodies produced binding to and destroying plate-
lets in the presence of the drug.8 The typical time course for 
development of such antibodies with resultant thrombocy-
topenia is 1 to 2 weeks following initiation of a new drug, 
however, if a patient has previously been exposed, the effects 
can occur more acutely.9 Cessation of the offending agent is 
critical to management of this condition.

In this clinical report, we detail the presentation, evalua-
tion, and diagnosis of a case of drug- induced thrombocytope-
nia secondary to durvalumab use. To our knowledge, this is 
only the second reported case of this irAE with durvalumab, 
and represents the first case of steroid- responsive immune- 
mediated thrombocytopenia with this specific CPI.

2 |  CASE PRESENTATION

A 45  year- old woman, current smoker without significant 
medical problems presented to oncology clinic for a follow- up 
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visit for management of her unresectable, stage IIIB NSCLC. 
She had been diagnosed with poorly differentiated adeno-
carcinoma four months prior and was treated with definitive 
cisplatin and pemetrexed with concurrent radiation therapy 
(66G y in 33 fractions). Her platelets were normal throughout 
concurrent chemotherapy and radiation (CTX  +  RT). Two 
weeks after completing CTX + RT, she began durvalumab 
consolidation therapy every two weeks. She tolerated the first 
two cycles of durvalumab without evidence of irAEs, though 
noted increased bruising on her arms following the third 
cycle. She denied any overt bleeding episodes, epistaxis, he-
maturia, fever, rash, diarrhea, or dyspnea.

On physical examination, her temperature was 36.9 de-
grees Celsius, blood pressure was 127/84 mm Hg, heart rate 
was 108 beats per minute, and respiratory rate was 18 breaths 
per minute. She had multiple ecchymoses visible on the arms 
and abdomen, though no petechial rash or purpura of the 
lower extremities was seen. She did not have palpable hepa-
tosplenomegaly or lymphadenopathy.

A complete blood count revealed a white blood cell count 
of 6.73 × 109/L, hemoglobin of 13.7 grams/dL, and platelet 
count of 24 × 109/L. She did not have a history of thrombocy-
topenia, and her platelets had previously been within normal 
limits prior to and during treatment (Figure 1).

A peripheral blood smear was reviewed and did not 
have evidence of platelet clumping, fragmented platelets, or 
schisctocytes, though large platelets were present. A bone 
marrow biopsy was not performed in this patient given the 
high suspicion for DITP secondary to durvalumab.

3 |  DIFFERENTIAL DIAGNOSIS, 
INVESTIGATIONS, AND 
TREATMENT

The differential diagnosis for isolated thrombocytopenia is 
broad, and for this patient included immune- mediated throm-
bocytopenia, disseminated intravascular coagluation (DIC), 
hemolytic uremic syndrome (HUS), thrombotic thrombocy-
topenic purpura (TTP), and pseudothrombocytopenia.

In regard to immune- mediated thrombocytopenia, given 
the previously normal platelet count and temporal relation-
ship of the observed thrombocytopenia and recent initiation 
of durvalumab, this seemed most likely. Previously pub-
lished case reports in the literature citing thrombocytope-
nia secondary to PD- 1/PD- L1 blockade also supported this 
diagnosis.10- 12

The diagnoses of DIC, HUS, TTP, and pseudothrombocy-
topenia were able to be excluded based on laboratory analysis 
and examination of the peripheral blood smear. The patient's 
hemoglobin was at her baseline (~13  g/dL) at the time of 
presentation, excluding hemolysis and thus HUS. Her creat-
inine was also at her baseline, further excluding HUS. DIC, 

TTP, and pseudothrombocytopenia were excluded based on 
the lack of schistocytes or platelet clumping in the peripheral 
blood smear and no evidence of overt coagulopathy.

4 |  OUTCOME AND FOLLOW- UP

In the setting of grade IV thrombocytopenia suspected to 
be due to durvalumab, the patient received dexamethasone, 
40 mg by mouth daily for four days. Her platelet count ini-
tially corrected to 170  ×  109/L (without transfusion) one 
week after completion of steroids; however, when labs were 
rechecked the following week, her platelets had decreased to 
69 × 109/L. She was then prescribed a prolonged prednisone 
taper over a four week period, with subsequent normalization 
of her platelets. Durvalumab was discontinued permanently, 

F I G U R E  1  A, Patient's baseline platelet counts during treatment 
with chemotherapy and radiation (blue bar), followed by development 
of severe thrombocytopenia (platelet count of 24 × 10^9/L) with 
initiation of durvalumab (red bar), and then return of platelet counts 
to normal limits following initiation of corticosteroids. Initiation and 
duration of treatment with dexamethasone and prednisone are shown 
with orange and green bars, respectively. B, Patient's baseline white 
blood cell and hemoglobin counts during treatment with chemotherapy 
and radiation (blue bar), initiation of durvalumab (red bar), and 
following initiation of corticosteroids (orange and green bars). Despite 
development of severe thrombocytopenia with durvalumab use, our 
patient did not have evidence of pancytopenia
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and at the time of manuscript composition, the patient re-
mains alive and well. She has not had any overt episodes of 
bleeding, and her platelet counts remain within normal lim-
its. She has not received further immunotherapy, including 
durvalumab, and her stage IIIB NSCLC is stable based on 
repeat imaging without evidence of local or distant metastatic 
progression.

5 |  DISCUSSION

DITP is a potentially life- threatening condition that occurs 
when drug- dependent anti- platelet antibodies are produced 
against specific macromolecules of a drug and result in 
platelet destruction. The typical time to presentation of 
thrombocytopenia following initiation of the offending drug 
is 1 to 2 weeks, though this may be more acute if the patient 
has previously been exposed to the drug. The diagnosis 
is generally made clinically, though assays able to con-
firm the presence of anti- platelet antibodies are available. 
Despite their availability, as with immune thrombocytope-
nia (ITP), these assays are generally not recommended, as 
they are labor- intensive, take a significant amount of time 
to complete, and are nonspecific, as platelet- associated IgG 
levels are elevated in both immune and nonimmune throm-
bocytopenia.13,14 Management of this condition includes 
indefinite cessation of the offending drug, platelet transfu-
sions as necessary to control overt bleeding episodes, and 
corticosteroids for immunomodulation.

DITP secondary to CPI use has previously been reported 
with ipilimumab, pembrolizumab, and nivolumab.10- 12,15 The 
average time to presentation following initiation of therapy 
varied greatly, with thrombocytopenia being noted as early 
as one week following treatment, and up to 16 months later. 
Patient presentations also varied greatly, with overt hem-
orrhage, epistaxis, and other bleeding episodes reported in 
some individuals, whereas other patients were asymptomatic. 
The mainstay of treatment in these cases included stopping 
further infusions of the offending agent and initiation of cor-
ticosteroids, with methylprednisolone, 1  mg/kg generally 
being used. Other immunomodulatory drugs, including intra-
venous immunoglobulins, rituximab, and cyclosporine have 
also been used.15

Immune- mediated thrombocytopenia in the setting of 
durvalumab use has also been previously reported, however, 
despite initiation of steroids and platelet transfusions, this 
case was unfortunately fatal.16 There were two mechanisms 
of thrombocytopenia reported in this case: the first was the 
production of anti- human platelet antigen auto- antibodies 
due to decreased tolerance with durvalumab use, and the 
second was development of platelet alloimmunization and 
production of anti- human leukocyte antigen antibodies in the 
setting of platelet transfusions received. The authors of this 

case report hypothesized that it was the latter mechanism, and 
not durvalumab use, that explained the refractory and deadly 
nature of the thrombocytopenia.

Our case highlights the need for continued surveillance 
for irAEs after initiation of treatment, as these can occur 
months after patients receive immunotherapy. Despite 
previous presentations of overt bleeding with checkpoint 
inhibitor- induced thrombocytopenia, our patient was as-
ymptomatic aside from minor bruising of the bilateral 
upper extremities and abdomen. She developed thrombo-
cytopenia approximately 6  weeks following initiation of 
durvalumab and during her third cycle of consolidation 
therapy. She was treated with dexamethasone, 40  mg by 
mouth daily for four days, a common ITP treatment reg-
imen, and initially responded to this treatment. However, 
her platelets quickly declined with steroid discontinuation, 
and she was started on a four- week prednisone taper for 
management of an irAE per American Society of Clinical 
Oncology guidelines.17 Her platelets then stabilized within 
normal limits without further intervention or transfusion, 
highlighting the importance of treating this as an irAE with 
a prolonged steroid taper and not as ITP.

As noted above, durvalumab can result in immune- 
mediated thrombocytopenia via production of anti- platelet 
antibodies generated in the presence of the drug. Another 
mechanism by which CPI may cause thrombocytopenia in-
volves the PD- 1:PD- L1 pathway itself, as it is known that 
PD- 1 regulates peripheral T- cell tolerance in multiple 
ways.18- 20 The first way involves PD- L1- dependent develop-
ment of regulatory T cells (Treg), in turn dampening auto-
immune tissue damage through the Treg- mediated response; 
the second involves direct suppression of the activation and 
function of self- reactive T cells.

In conclusion, as CPI and immunotherapy use for the 
management of NSCLC and other malignancies continues 
to increase, clinicians should remain aware of potential irAE 
that occur as a result of therapy. Cytopenias, in particular 
thrombocytopenia, can commonly occur and be potentially 
fatal if under recognized and under treated.
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