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Abstract

Severe thrombocytopenia is a rare adverse event of panitumumab. Here, we report the first
patient with metastatic colorectal cancer who developed severe thrombocytopenia, diag-
nosed as panitumumab-associated drug-induced immune thrombocytopenia (DITP). A clini-
cal diagnosis of DITP can be obtained by excluding other causes of thrombocytopenia and is
confirmed by the recovery of thrombocytopenia after the discontinuation of the suspected
drug. Treatment includes permanent discontinuation of the suspected drug. Re-exposure
should be avoided. It should be kept in mind that panitumumab can induce DITP in the case
of a new, sudden, unexpected, and isolated drop in platelet count after excluding other causes

of thrombocytopenia. © 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Panitumumab is an anti-epidermal growth factor receptor monoclonal antibody,
approved for patients with wild-type KRAS metastatic colorectal cancer [1-3]. While
erythema, pruritus, rash acneiform, and dry skin are major adverse events of panitumumab
[2], severe thrombocytopenia is rare [4]. Here, we report a patient with metastatic colorectal
cancer who developed severe thrombocytopenia, diagnosed as panitumumab-associated
drug-induced immune thrombocytopenia (DITP).
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Fig. 1. Timeline of events and platelet count trend, from the initiation of irinotecan, L-leucovorin, and 5-flu-
orouracil (FOLFIRI) plus cetuximab. Arrows represent specific events as described.

Case Presentation

A 77-year-old female had transverse colon cancer with metastasis to the liver. Her
medical history included hypertension, osteoporosis, and Helicobacter pylori infection with
eradication therapy. The patient received FOLFIRI (irinotecan 150 mg/m?, L-leucovorin 200
mg/m?, 5-fluorouracil 400 mg/m?bolus infusion, and then 2,400 mg/m? continuous infusion)
every 2 weeks plus cetuximab (loading dose of 400 mg/m?, followed by 250 mg/m?) every
week for 14 cycles from October 2017. Thrombocytopenia was not apparent during treatment
with FOLFIRI plus cetuximab. Although the patient underwent a colectomy and hepatectomy
after tumor shrinkage in September 2018, she experienced recurrence in the liver and bone
metastasis 2 months later. Panitumumab was selected to reduce hospital visits, and FOLFIRI
plus panitumumab (6 mg/kg) every 2 weeks was resumed from December 2018. The patient
achieved an objective response without severe adverse events. After seven cycles, without an
episode of recent infection, and the use of heparin, she experienced hematemesis. Upper
gastrointestinal endoscopy revealed only atrophic gastritis with no findings of active bleeding.

Laboratory tests showed the following: hemoglobin, 7.5 g/dL; white blood cells, 4,300/
uL; platelets, 0.2 x 10*/uL (immature platelet fraction 20.8%, reticulated platelets 67.7%);
prothrombin time, 13.5 s; activated partial thromboplastin time, 26.4 s, and D-dimer 0.7 pg/
mL. Fragmented red blood cells and hemolysis were not found. Bone marrow examination
showed an increase in megakaryocytes with no findings of invasion by cancer cells. These
results suggested increased consumption of platelets and excluded myelosuppression, hemo-
phagocytic syndrome, disseminated intravascular coagulation, or thrombotic thrombocyto-
penic purpura. Contrast-enhanced computed tomography of the abdomen showed no sple-
nomegaly.

The patient received platelet transfusions from days 1 to 4 in addition to the discontinu-
ation of FOLFIRI plus panitumumab; however, her platelet count did not normalize. Hence,
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since panitumumab-associated severe DITP was suspected, prednisolone 1.0 mg/kg, from
days 4 to 9, and immunoglobulin 25 g/day, from days 4 to 6, were administered. The platelet
count normalized on day 9, and the patient was discharged on day 16. Prednisolone was
continued for 4 months and then tapered off. Only FOLFIRI was resumed, with 21 cycles
administered until progression of liver metastases, followed by four cycles of FOLFOX. Throm-
bocytopenia had not recurred at the time of publication (shown in Fig. 1).

Discussion

DITP is characterized by an acute onset of thrombocytopenia, caused by immune mecha-
nisms involving specific antibodies that recognize platelet membrane glycoproteins [5]. This
pathogenesis is complex and several major mechanisms have been suggested [6]. In general,
DITP is uncommon, with an incidence of 10 cases per 1,000,000 inhabitants per year [7].
More than 100 drugs have been reported as the cause of DITP in a database [8, 9]. The drug
classes that are most often associated with DITP are cinchona alkaloid derivatives (quinine,
quinidine), sulfonamides, NSAIDs, anticonvulsants, disease-modifying antirheumatic drugs,
and diuretics [7]. However, panitumumab has never been associated with DITP.

A diagnosis of DITP is determined by the detection of antibodies that bind to platelets
only in the presence of drugs [9, 10], which is the gold-standard method [11]. In this regard,
alimitation of this case is that we could not identify drug-dependent antibodies. However, the
measurement of such antibodies is not widely available [12]. Alternatively, a clinical diag-
nosis of DITP can be obtained by excluding other causes of thrombocytopenia and is confirmed
by the recovery of thrombocytopenia after the discontinuation of the suspected drug. Clinical
criteria have been established, whereby a drug’s culpability could effectively be identified as
unlikely, possibly, probably, or definitely related to thrombocytopenia [13]. In this case, other
causes for thrombocytopenia, such as myelosuppression, hemophagocytic syndrome, dissem-
inated intravascular coagulation, or thrombotic thrombocytopenic purpura, might be
excluded. The use of new drugs was not initiated for more than a year, except for panitu-
mumab. Therefore, the sudden onset of thrombocytopenia was highly suspected due to pani-
tumumab-associated DITP. The levels of evidence for a causal relation between the drug and
thrombocytopenia was probable.

With regard to treatment of DITP, no standard therapeutic approach outside of permanent
discontinuation of the suspected drug exists [14]. The platelet count has been reported to
recover in about a week, only after drug discontinuation, in many cases [12]. However, in this
case, thrombocytopenia did not recover after the discontinuation of FOLFIRI and panitu-
mumab. The condition was so severe and associated with life-threatening bleeding that addi-
tional treatment was required. Even though the administration of steroids or immunoglob-
ulins is controversial [5], these were administered, with the platelet count subsequently
becoming normalized by day 9. Because of the long half-life of panitumumab (about 5-9 days)
[15], the platelet count did not recover soon after the discontinuation of panitumumab. Drug-
dependent antibodies can persist for many years, and re-exposure to the drug might lead to
the recurrence of thrombocytopenia, hence, chemotherapy without panitumumab has been
resumed without the recurrence of thrombocytopenia to date. The sudden onset of thrombo-
cytopenia, no other causes for thrombocytopenia, a response to steroids and immunoglob-
ulins, no newly added drugs except panitumumab, and no recurrence of thrombocytopenia
after resuming all drugs except panitumumab strongly support a diagnosis of panitumumab-
associated DITP.
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Conclusion

Thisrare case is the first report of panitumumab-associated DITP. Although DITP is arare
adverse event, its consequences may be severe and life-threatening. It should be kept in mind
that panitumumab can induce DITP in the case of a new, sudden, unexpected, and isolated
drop in platelet count after excluding other causes of thrombocytopenia.
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