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Rituximab-induced severe acute thrombocytopenia in a patient with splenic marginal zone lymphoma
Abstract
Introduction: Rituximab, which is widely used in the treatment of B-cell lymphoma, is a chimeric monoclonal antibody directed against the CD20 antigen. Rituximab has many side effects, mainly allergic and neurological. Rituximab may cause thrombocytopenia in the long term after administration. Rare cases with rituximab-induced acute thrombocytopenia have been reported in the literature.
Case Report: A 51-year-old female patient who newly diagnosed splenic marginal zone lymphoma recieved rituximab as first line therapy. Petechiae occurred in the lower extremities on the day following rituximab administration. The blood test showed a severe drop in the platelet count from 112,000/μL to 5,000/μL. Blood peripheral smear evaluation confirmed severe thrombocytopenia.
Management and outcome: There was no change in hemoglobin or white blood cell levels. After the diagnosis of rituximab-induced acute thrombocytopenia, thrombocyte suspension was administered due to the risk of bleeding. Close clinical and laboratory observations were made. The platelet count began to rise gradually in the following period. Before the second week of rituximab administration, the platelet count was 122,000/μL. No complications developed after premedication and slow rituximab administration, and subsequent treatments were continued in the same way.
Discussion: Rituximab has a widespread use, especially in malignancies and autoimmune diseases. Like many monoclonal antibodies, rituximab has several side effects. Thrombocytopenia is a long-term side effect associated with rituximab, and rituximab-induced severe acute thrombocytopenia has been rarely reported. Therefore, it should be kept in mind that severe acute thrombocytopenia may develop after rituximab administration.
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Introduction
Rituximab is a chimeric monoclonal antibody directed against the CD20 antigen, and has widespread use B-cell lymphoma and autoimmune disorders (1). Allergic reactions, especially infusion reactions, are the most common side effect (2). Thrombocytopenia is also among the side effects of rituximab, but it occurs late-onset and is self-limiting (3). Rituximab-induced severe acute thrombocytopenia (RISAT) has been rarely reported. The pathogenesis of RISAT is unknown. To our knowledge, this is the fourth reported case of RISAT in splenic marginal zone lymphoma (SMZL). 

Case Report
A 71-year-old woman presented with night sweats, weight loss, myalgia, fatigue and epigastric distention for the last six months. Physical examination revealed hepatosplenomegaly without palpable lymphadenopathy. Laboratory tests revealed bicytopenia: white blood cell (WBC) count, 10,370/μL; hemoglobin (Hb), 9.7 g/dL; and platelet (PLT) count, 103,000/μL. In biochemical tests, there was no finding other than uric acid elevation (8.5 mg/dL). Viral serology tests were negative. Ultrasonography showed an enlarged spleen (22.5 cm) and liver (17.5 cm), and the liver was homogenous in appearance. No lymphadenopathy was detected in ultrasonographic evaluation. The histological examination of bone marrow biopsy specimen revealed marginal zone lymphoma. Immunohistochemistry revealed that the lymphoma cells were positive for CD20, IgD, Bcl-2, and negative for Cyclin D1, CD10, SOX-11 and LEF-1. PET/CT imaging revealed increased FDG uptake in the spleen (SUVmax: 4,23), and no other involvement was observed. Weekly rituximab administration was planned for the patient diagnosed with SMZL. Fever and chills were observed after the first administration of rituximab, followed by premedication with 45,5 mg of pheniramine. The infusion was stopped and 60 mg of methylprednisolone were administered. After excluding secondary causes, infusion-related reaction considered to rituximab. Rituximab was re-administered with slow infusion (50 ml/h). No acute complications developed during infusion. Six hours after completion of treatment, petechiae occurred in the patient's lower extremities. The blood test showed a severe drop in the platelet count from 112,000/μL to 5,000/μL. There was no change in hemoglobin or white blood cell levels. Coagulation parameters were within the normal limits. No acute changes were detected in biochemical tests. Thrombocytopenia confirmed on peripheral smear evaluation. After the evaluations, RISAT was considered due to the score of Naranjo adverse drug reaction probability scale of the patient (Figure 1). Due to severe thrombocytopenia and petechiae, 1 unit of thrombocyte suspension was administered to the patient. The patient was taken under close observation and laboratory follow-up. In the follow-ups, no signs of bleeding were observed and the platelet count increased gradually. Before the second week of rituximab administration, the patient's platelet count increased to 112,000/μL. The second week dose of rituximab was planned to be administered to the patient by slow infusion accompanied by premedication with 45,5 mg of pheniramine and 60 mg of methlyprendisolone. After premedication, rituximab was administered at a rate of 50 ml/hour. No infusion reaction or any complication was observed. No thrombocytopenia was detected in the examinations performed on the following day. The third and fourth week doses of rituximab were administered in the same way and no complications were experienced. The course of the platelet count during the administration of the treatment is shown in Figure 2.
Written informed consent was obtained from the patient for publication of this case report.

Discussion
In this case report, we present a patient who developed RISAT after rituximab administration. We also report our approach to the patient who developed RISAT and the safe administration of following doses of rituximab. 
RISAT is a rare and uncommon adverse effect of rituximab. When the literature is examined, it is seen that RISAT is rarely reported. In a case report of RISAT in a patient with follicular lymphoma, Omura et al. reviewed all patients with RISAT in the PubMed database. In this report published in 2018, it was stated that 21 patients who developed RISAT were identified, and most of these patients were diagnosed with mantle cell lymphoma (MCL). According to the database reviewed, there was no patient with a diagnosis of SMZL. It has been discussed that the risk of developing RISAT may be related to the lymphoma subtype (4). 
Qureini et al. reported RISAT in a patient with SMZL and chronic hepatitis C virüs (HCV) infection. This patient also had a history of illicit drug use. The patient was also using a nonsteroidal anti-inflammatory drug, and it was reported that RISAT developed after rituximab was administered for the first time (5). This case made us think that comorbid diseases and drugs may play a role in the development of RISAT. Robinson et al. reported a case of RISAT in a patient diagnosed with SMZL in 2020. In our opinion, the development of pancytopenia, elevation of disseminated intravascular coagulation (DIC) parameters, and elevation of transaminases were confusing to define this reaction as RISAT in this case (6). In our opinion, according to laboratory findings, there was a possibility that an event similar to thrombotic microangiopathy might have developed in this patient. Unlike these cases, we think that the possibility of acute thrombocytopenia in our case due to a cause other than rituximab is very low. Because the patient did not have a history of any comorbid disease or drug use. In addition, no findings other than isolated thrombocytopenia were detected in the laboratory evaluation.
The RISAT mechanism of rituximab, which is used as a treatment option in autoimmune thrombocytopenia, is not yet known. It is known that rituximab causes moderate thrombocytopenia in the long term, but it seems interesting that it causes acute severe thrombocytopenia. Due to the absence of CD20 expression on platelet surfaces, it is highly likely that it causes RISAT by a different mechanism. Several mechanisms have been proposed to explain this situation: (a) rituximab causes complement activation via C1q and causes platelet destruction (7). (b) Rituximab triggers platelet activation and aggregation by causing damage to the spleen endothelium, resulting in secondary thrombocytopenia. (c) There are anti-CD20 antibodies in the patient's circulation (8). All these mechanisms are hypothetical and there is no definitive mechanism for RISAT. When RISAT cases were examined, it was discussed that splenomegaly and bone marrow involvement could be risk factors for RISAT (4). Our patient had both. The point that draws our attention is that most of the patients reported as RISAT in the literature developed an infusion-related reaction (4, 6). This made us think that the effect of infusion-related reaction mechanisms on the development of RISAT should be evaluated. Although platelet levels may drop to critical levels in RISAT, it did not require discontinuation of rituximab in our case. As with the infusion-related reaction, appropriate premedication and slow infusion resulted in successful completion of therapy. In the review by Omura et al., rituximab was re-administered in most of the patients and RISAT did not occur again (4).
We report that rituximab may rarely cause RISAT, as it may reduce the platelet count to a critical level and increase the risk of bleeding. RISAT, which requires close clinical observation and laboratory follow-up, should be kept in mind in every patient administered rituximab. This complication is usually manageable and does not require complete discontinuation of rituximab. Laboratory evaluation should be performed on the following day, especially in patients who develop a dose-related reaction.
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Figures
Figure 1 - The Score of Naranjo adverse drug reaction probability scale of the patient
	
Naranjo Adverse Drug Reaction Probability Scale

	Question
	Yes
	No
	Do Not
Know
	Score

	1. Are there previous conclusive reports on this reaction?
	+1
	0
	0
	1

	2. Did the adverse event appear after the suspected drug was administered?
	+2
	‐1
	0
	2

	3. Did the adverse reaction improve when the drug was discontinued or a
specific antagonist was administered?
	+1
	0
	0
	1

	4. Did the adverse event reappear when the drug was re‐administered?
	+2
	‐1
	0
	-1

	5. Are there alternative causes (other than the drug) that could on their own have caused the reaction?
	‐1
	+2
	0
	2

	6. Did the reaction reappear when a placebo was given?
	‐1
	+1
	0
	1

	7. Was the drug detected in blood (or other fluids) in concentrations known to be toxic?
	+1
	0
	0
	0

	8. Was the reaction more severe when the dose was increased or less severe when the dose was decreased?
	+1
	0
	0
	0

	9. Did the patient have a similar reaction to the same or similar drugs in any
previous exposure?
	+1
	0
	0
	0

	10. Was the adverse event confirmed by any objective evidence?
	+1
	0
	0
	1

	
TOTAL SCORE:
	7






Figure 2 –  Platelet counts during rituximab administration
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