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Introduction: Obinutuzumab, a type II anti-CD20 monoclonal antibody used in

the treatment of follicular lymphoma, is associated with a higher incidence of

adverse events, including thrombocytopenia, compared to rituximab. We report

a case of severe, acute thrombocytopenia induced by obinutuzumab and explore

its potential mechanism.

Case presentation: A 47-year-old woman with follicular lymphoma developed

recurrent, severe (grade III–IV) thrombocytopenia within 24 h following

obinutuzumab administration, starting from her second treatment cycle.

Subsequent bone marrow aspiration revealed significant megakaryocyte

hyperplasia but with impaired platelet production. Key laboratory findings

included elevated levels of pro-inflammatory cytokines TNF-a and IL-6,

decreased complement levels, and reduced IgM, while the platelet antibodies

tested were negative. The patient’s thrombocytopenia was managed and

improved with treatments including recombinant human thrombopoietin (rhTPO)

and platelet transfusions.

Conclusion: Obinutuzumab can rarely cause acute, severe thrombocytopenia,

possibly through a combination of immune-mediated platelet destruction and

impaired megakaryocyte maturation.
KEYWORDS

obinutuzumab, thrombocytopenia, immune mechanism, follicular lymphoma,
hematologic malignancies, case report
Background

Obinutuzumab is a humanized, glycosylated type II anti-CD20 monoclonal antibody

(IgG1/k). Compared with type I monoclonal antibody such as rituximab, it exhibits

significantly different effects of antibody-dependent cell-mediated cytotoxicity (ADCC)

and direct cell death (DCD), while its capacity to induce complement activation is milder

(1, 2). Additionally, it has been reported to have a higher incidence of adverse events.
frontiersin.org01

https://www.frontiersin.org/articles/10.3389/fonc.2025.1643313/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1643313/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1643313/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1643313/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2025.1643313&domain=pdf&date_stamp=2025-10-17
mailto:lirong785@hotmail.com
https://doi.org/10.3389/fonc.2025.1643313
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2025.1643313
https://www.frontiersin.org/journals/oncology


Zhou et al. 10.3389/fonc.2025.1643313
Herein we report a case of a 47-year-old woman diagnosed with

follicular lymphoma (FL) who developed obinutuzumab-induced

acute thrombocytopenia (OIAT). Through bone marrow aspiration

performed before and after treatment, we further investigated the

underlying mechanism.
Case report

The patient was diagnosed with FL (low-grade, Ann Arbor stage

IV) at the age of 47. PET-CT revealed lymphadenopathy and

splenomegaly. Initially, there was no indication for treatment.

After 5 months of observation, she began complaining of

abdominal distention and discomfort. Abdominal imaging

confirmed a high tumor burden necessitating treatment. Bone

marrow aspiration and trephine biopsy showed bone marrow

infiltration by FL. The patient was started on treatment with

obinutuzumab (1,000 mg, d0) and bendamustine (150 mg, d1-2,

90 mg/m2) at another hospital. After a three-cycle treatment, she

reached complete response (CR). Following the first course, the

platelet nadir was 199 × 109/L. After the second course, the platelet

nadir was 44 × 109/L, and recombinant human thrombopoietin

(rhTPO) was administered once. Platelet recovery time was 16 days.

The minimum platelet count in the third course of treatment is 7 ×

109/L, and rhTPO was administered four times. In the fourth

course, the platelet nadir was 4 × 109/L, requiring rhTPO

administration seven times and two units of apheresis platelets.

The time for platelet recovery to 80 × 109/L was 20 days. The patient

was then admitted to our hospital for the fifth course of treatment.

To clarify the cause of thrombocytopenia, laboratory tests were

performed to exclude comorbidities (such as chronic viral hepatitis

and autoimmune diseases) that could influence immune-mediated

thrombocytopenia. Bone marrow aspiration was performed at the

left posterior superior iliac spine before and after the fifth course

(Figure 1). Before treatment, there were 78 megakaryocytes, 52 (44–

60) granulosa megakaryocytes, 36 (28–48) platelet-producing

megakaryocytes, and eight naked megakaryocytes (8), with

adequate platelet production and scattered platelets observed.

After treatment, there were 215 megakaryocytes, including 92

granulocytic megakaryocytes (44–60), four platelet-producing

megakaryocytes (28–48), and four naked megakaryocytes, with

impaired platelet production and rare platelets. Laboratory tests

on the second day after the GB regimen showed the following

results: WBC 4.8 × 109/L, platelets 9 × 109/L, normal coagulation

function, negative platelet antibodies, elevated tumor necrosis

factor-a (TNF-a), elevated interleukin-6 (IL-6), and significantly

decreased complement levels. The patient received two units of

apheresis platelet, subcutaneous rhTPO injections three times, and

symptomatic treatment. The platelet nadir was 3 × 109/L at C5D7.

The platelets recovered to 20 × 109/L at C5D10 and 80 × 109/L after

23 days (Figure 2).

For the sixth course, we advised switching to bendamustine and

rituximab (BR) regimen. However, after thorough communication,

the patient requested to continue the GB regimen. Given her

treatment response, absence of significant bleeding manifestations,
Frontiers in Oncology 02
and acceptable platelet recovery, we ultimately complied with

her request.

The patient subsequently completed the sixth cycle of the GB

regimen. Following obinutuzumab infusion on C6D1, the platelet

count dropped from 80 × 109/L to 18 × 109/L within 1 day. To

reduce the bleeding risk, the patient was advised to strictly limit her

activity. Meanwhile, rhTPO was administered five times, and

herombopag (5 mg once daily) was given for 7 days. One unit of

apheresis platelets was transfused on C6D2. The platelets recovered

to 20 × 109/L on C6D4 and to 80 × 109/L on C6D12 (Figure 3). After

six cycles of GB therapy, the patient achieved CR as evaluated by

PET-CT. She was then scheduled to receive two additional cycles of

rituximab and maintenance therapy with rituximab every 2 months.
Discussion

Literature reports indicate that the overall risk of severe infusion-

related reactions (IRR) and thrombocytopenia (≥ grade 3) with

obinutuzumab is at least twice as high as with rituximab (3). IRR

induced by both rituximab and obinutuzumab has been attributed to

cytokine release. Studies have found that patients experiencing IRRs

release more IL-8, IL-6, and TNF-a than those without IRRs. This

phenomenon appears to be limited to the first infusion and is

accompanied by the rapid destruction of circulating B cells and a

reduction in NK cell numbers (4). Similarly, severe thrombocytopenia

is most common during the first cycle and is associated with risk

factors such as high tumor burden, high CD20 expression,

splenomegaly, and bone marrow infiltration (5). Obinutuzumab

appears to induce a stronger cytokine release syndrome, leading to

higher rates of IRRs and thrombocytopenia (6).

This patient did not exhibit significant thrombocytopenia after the

first treatment but developed grade III thrombocytopenia in the second

course and grade IV in the subsequent courses. Follow-up blood tests

revealed that thrombocytopenia occurred within 24 h after

obinutuzumab administration. The bone marrow aspirates before and

after treatment showed significant megakaryocyte hyperplasia with

impaired platelet production, and the platelet antibody was negative.

The cytokine levels (TNF-a and IL-6) were elevated, IgM was

continuous, and the complement levels were reduced. Obinutuzumab

has a weaker complement-dependent cytotoxicity (CDC) effect but is

more commonly associated with cytokine storm or the rapid

destruction of circulating B cells and NK cells, leading to

thrombocytopenia. Bone marrow examination revealed acute

impairment of megakaryocyte maturation, a feature not commonly

reported in cases of acute thrombocytopenia. Some cases of rituximab-

induced acute thrombocytopenia have been reported, often related to

tumor burden and bone marrow infiltration. However, our patient

continued to experience thrombocytopenia after achieving bone

marrow remission, suggesting that acute thrombocytopenia induced

by obinutuzumab may be an underrecognized and rare adverse event.

To date, nearly 20 cases of OIAT have been reported in the

literature. A PubMed search using the terms “obinutuzumab” and

“acute thrombocytopenia” identified eight cases in FL. Table 1

summarizes the basic information of these cases. Sakai et al.
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(2020) reported a case of thrombocytopenia in a patient with

relapsed FL treated with obinutuzumab combined with

bendamustine, occurring from the first induction therapy and

persisting during maintenance therapy. Thrombocytopenia began

1 h after infusion, reached its nadir after 4 days, and required more

than 10 days for recovery (7). Haage et al. (2022) reported a

previously untreated FL patient with high tumor burden and

bone marrow invo lvement who deve loped grade IV

thrombocytopenia after the first obinutuzumab administration

and was treated with intravenous immunoglobulin, recovering

within 4 days (8). In the GALLIUM trial, cytopenia occurred in

approximately 11.4% of obinutuzumab-treated patients, with 6.1%

being ≥grade III (9). Mechelfekh et al. reported a 74-year-old
Frontiers in Oncology 03
woman with FL whose platelets dropped from 376 × 109/L to 3 ×

109/L after obinutuzumab-CVP treatment (10).

OIAT has also been observed in other diseases. Freeman et al.

reported that in some patients with chronic lymphocytic leukemia, the

first administration of obinutuzumab directly released proinflammatory

cytokines IL-6 and IL-8, and immune-mediated platelet lysis via CD20

antigen presentation or complement activation by circulating soluble

CD20 antigen resulted in acute thrombocytopenia (5). An analysis of

this patient ’s thrombocytopenia suggested an immune-

related mechanism.

Compared to obinutuzumab, there are more reported cases and

studies on rituximab-induced acute thrombocytopenia (RIAT).

Generally accepted risk factors for RIAT include bone marrow
FIGURE 1

Bone marrow smear (A) before and (B) after the fifth course.
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involvement, splenomegaly, infusion-related reactions (cytokine release

syndrome), and mantle cell lymphoma (MCL). The mechanism of

RIAT remains unclear. Possible mechanisms include the following:

Qiao et al. proposed that platelets express FcgRIIa (CD32a), which

binds to IgG immune complexes and mediates platelet degradation

when lymphoma-cell-bound rituximab interacts with platelets via Fc

receptor (11). Qureini et al. suggested that rituximab interacts with

tumor cells, activates the immune system, induces consumptive

coagulopathy and hyperfibrinolysis, and reduces platelet counts.

Additionally, rituximab may form immune complexes that activate

complement, leading to platelet destruction, or promote cytokine

release including TNF-a (12). Robinson et al. demonstrated that

rituximab infusion induces the premature formation of anti-CD20

immune complexes and immune-mediated cell lysis (17). Depletion of

lymphoma cells by rituximab may expose the endothelium, impair the

endothelial barrier, and induce platelet activation and aggregation.
FIGURE 3

Changes of platelet count and treatment overview during the sixth
course.
FIGURE 2

Changes of platelet count and treatment overview during the fifth
course.
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This patient had splenomegaly and bone marrow involvement at

the onset. After treatment, PET-CT showed CR, but splenomegaly

persisted, and the IgM levels remained below normal. We hypothesize

that obinutuzumab likely induced immune complex formation, direct

release of proinflammatory factors (IL-6 and IL-8), immune-mediated

platelet lysis via CD20 antigen presentation, complement activation,

IgM depletion, and endothelial exposure post-lymphoma cell clearance,

leading to platelet activation, aggregation, and destruction. This may

explain why thrombocytopenia was not apparent after the first

treatment but worsened with subsequent cycles. Combined bone

marrow suppression from bendamustine may also have contributed.

Recently, Kars et al. reported a case of severe RIAT in splenic marginal

zone lymphoma, further highlighting the immune-mediated nature of

this adverse event (18). However, our case uniquely demonstrates acute

megakaryocyte maturation dysfunction, a feature not emphasized in

most RIAT reports, suggesting a potentially distinct pathophysiology

for obinutuzumab.
Conclusion

Acute thrombocytopenia induced by obinutuzumab is a rare but

serious adverse reaction with rapid onset, significantly impacting

patient safety. Currently, few cases have been reported, and the

mechanism remains unclear. In this patient, we observed significant

megakaryocyte hyperplasia with impaired platelet production before

and after obinutuzumab treatment. The clinical presentation differed

from previously reported cases, suggesting that the mechanism of

obinutuzumab-induced acute thrombocytopenia may involve

multiple pathways, warranting further investigation.
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