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Targeted anti-CD20 treatment is effectively used in 
B-cell neoplasia such as follicular lymphoma (FL). In 
combination with chemotherapy, the third-generation 
anti-CD20 monoclonal antibody (mAb) obinutuzumab 

achieved prolonged progression-free survival as compared 
to a rituximab-based therapy in patients with FL.1 Especially 
patients with risk factors (age >60 y, >4 nodal sites, elevated 
lactate dehydrogenase (LDH), hemoglobin <120 g/L, Ann Arbor 
stage III–IV) leading to an intermediate or high Follicular 
Lymphoma International Prognostic Index (FLIPI) benefit from 
obinutuzumab.2,3

A 56-year-old female presented with progressive dyspnea 
and FL, initially diagnosed one week prior to the admission. 
During an inpatient treatment of a myocardial infarction three 
weeks preadmission, two drug-eluting stents were implanted 
in the ramus circumflexus within percutaneous coronary 
intervention. Hereafter, the patient received an oral dual anti-
platelet therapy with acetylsalicylic acid (ASA) 100 mg and 
clopidogrel 75 mg daily. Incidentally, ascites and an exten-
sive axillary, clavicular, mediastinal, and retroperitoneal 
lymphadenopathy became apparent (Figure 1). After axillary 
lymphadenectomy FL grade 1–2 was histologically identified. 
Ascites was also possibly associated with FL throughout cyto-
logical examination. A bone marrow infiltration up to 20% 
was histologically detected. FLIPI reached 4 points indicat-
ing a high risk due to the involvement of >4 nodal sites, a 
slightly elevated LDH, a hemoglobin <120 g/L, and an Ann 
Arbor stage IV.

At admission time, the patient complained about progres-
sive dyspnea, edema of the lower legs, an increasing abdom-
inal circumference, and a weight gain of about 6 kg over the 
last week. Night sweats occurred frequently. Initial blood 
count analysis was as follows: leukocyte count 11.4 × 109/L 
(4–10 × 109/L), hemoglobin 109.5 g/L (120–160 g/L), and 

platelet count 245 × 109/L (150–375 × 109/L). Dyspnea rapidly 
improved after therapeutic abdominal paracentesis of about 
2000 mL ascites and intravenous furosemide therapy. After a 
pre-phase treatment with prednisolone, we decided to initiate 
an immunochemotherapy with obinutuzumab and bendamus-
tine. Bendamustine was administered as intravenous infusion 
at a dose of 155 mg (90 mg/m2) on days 1 and 2. Due to the 
high tumor burden, we decided to split the obinutuzumab infu-
sion to decrease the risk of infusion-related reactions. Thus, 
obinutuzumab was administered as an intravenous infusion 
at a dose of 100 mg on day 1 (100 mg absolute, 25 mg/h) 
and 900 mg on day 2 (900 mg absolute, 50 mg/h, increased 
in increments of 50 mg/h every 30 min up to a maximum of 
400 mg/h).2,4 The patient received a premedication with parac-
etamol 1000 mg orally, prednisolone 100 mg, and clemastine 
2 mg intravenously about one hour before obinutuzumab 
administration on days 1 and 2. Overall, the treatment was 
well tolerated except for mild chills on day 1 during obinutu-
zumab application. Within one day after immunochemother-
apy, the patient developed a marked thrombocytopenia with a 
platelet count of 19 × 109/L. Thrombocytopenia was confirmed 
in the control measurements, platelet aggregates, and frag-
mentocytes were microscopically excluded. There was no evi-
dence of type II heparin-induced thrombocytopenia (HIT) or 
disseminated intravascular coagulation (DIC). Type II HIT was 
less likely because no heparin was administered since myocar-
dial infarction three weeks preadmission. Further, no IgG class 
antibodies against the complex of platelet factor 4 and heparin 
were detected. Coagulation parameters remained unaffected 
over time: prothrombin time (PT) 77% (>70%), international 
normalized ratio 1.18 (<1.15), activated partial thromboplas-
tin time (aPTT) 27.3 seconds (<34.4 s), thrombin time 14.7 
seconds (<18.5 s), and fibrinogen 3.65 g/L (1.5–4.0 g/L). Since 
no drop of PT or fibrinogen and no prolonged aPTT became 
apparent, DIC was unlikely. Two days after immunochemo-
therapy, platelet counts reached its lowest level with 4 × 109/L. 
The dual antiplatelet therapy was indispensable early after 
coronary stent implantation, especially to prevent in-stent 
thrombosis and reinfarction.

Under a close and constant risk-benefit consideration of 
antiplatelet therapy and bleeding complications, the risk of 
in-stent thrombosis and reinfarction was considered as leading. 
In close consultation with and on the recommendation of our 
cardiological colleagues, we decided to continue clopidogrel and 
discontinue ASA for 1 day. In addition, three platelet concen-
trates were in total transfused. The concentration of IgG was 
slightly reduced with 5 g/L. Suspecting an immune-mediated, 
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obinutuzumab-related thrombocytopenia, intravenous immu-
noglobulins (IVIg) 10 g daily were administered for 3 days. An 
additional therapy with corticosteroids was not performed. 
IgG concentration increased to 6.24 g/L. Platelet counts spon-
taneously increased on day 4 and completely recovered on day 
6 after immunochemotherapy (Figure 2). No signs of bleeding 
occurred during thrombocytopenia. Missing only one dose of 
ASA, the patient could be discharged without complications. 
We refrained from further obinutuzumab administration. The 
immunochemotherapy was continued on time using rituximab 
and bendamustine under a close-meshed monitoring of blood 
parameters. Overall, the patient received two cycles of rituximab 
and bendamustine with platelet counts remaining unaffected, 
and therapy is still ongoing.

In the GALLIUM trial, 11.4% of obinutuzumab- 
opposed to 7.5% of rituximab-treated patients experienced 

thrombocytopenia. Among these, 6.1% (obinutuzumab) and 
2.7%, respectively (rituximab) developed “severe” throm-
bocytopenia grade ≥3, as assessed by the National Cancer 
Institute’s Common Terminology Criteria for Adverse Events.2 
However, thrombocytopenia is not specifically obinutuzum-
ab-related, but more commonly observed in patients receiving 
obinutuzumab-based regimens. Thrombocytopenia occur-
ring within 24 hours after immunotherapy was considered 
as “acute” thrombocytopenia. Thrombocytopenia as well as 
severe thrombocytopenia most frequently occurred during 
induction therapy.2 Moreover, infusion-related reactions such 
as an acute thrombocytopenia were most common after the 
first infusion of anti-CD20 mAb.2,5 As recently reported by 
Sakai et al,6 a patient with relapsed FL developed an acute 
thrombocytopenia during maintenance therapy with obinutu-
zumab. Platelet counts started to decrease one hour after the 

Figure 2.  Time course of platelet count and corresponding treatment. Platelet counts during immunochemotherapy and post-treatment phase. 
Bendamustine, prednisolone, obinutuzumab, IVIg, and platelet concentrates were administered as indicated. Platelet counts reached its lowest level two days 
and completely recovered six days after immunochemotherapy.

Figure 1.  Computer tomography at initial diagnosis. Representative sections of computer tomography showing ascites and an extensive axillary, clavicular, 
mediastinal, and retroperitoneal lymphadenopathy at time of initial diagnosis of follicular lymphoma.
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end of obinutuzumab administration and dropped at its lowest 
level four days and partially recovered ten days after admin-
istration. Several reports additionally outline the occurrence 
of acute thrombocytopenia after a rituximab-based treatment 
in various B-cell neoplasia.7,8 However, the pathomechanisms 
of anti-CD20 mAb-related acute thrombocytopenia are still 
not completely understood. In a small cohort of patients with 
chronic lymphocytic leukemia, proinflammatory cytokines 
such as interleukin (IL)-6 and IL-8 were directly released 
after the first administration of obinutuzumab.5 Thus, cyto-
kine-mediated effects might be plausible. Further explanatory 
approaches throughout the literature included immune-me-
diated lysis of CD20 antigen-presenting platelets or comple-
ment-activation through circulating soluble CD20 antigen.9 
Recently, Hinterleitner et al10 demonstrated the transfer of 
programmed death-ligand 1 (PD-L1) from PD-L1 expressing 
non-small cell lung cancer cells to platelets in vitro and in 
vivo. Transmission of CD20 to platelets is therefore conceiv-
able, especially as patients with B-cell neoplasia developing 
anti-CD20 mAb-related thrombocytopenia frequently sharing 
bone marrow involvement.5,11,12 IVIg are used among patients 
with immune thrombocytopenia to inhibit the immune-me-
diated degradation of autoantibody-labeled platelets.13 Thus, 
administering IVIg might represent a promising therapeutic 
approach in anti-CD20 mAb-related (acute) thrombocytope-
nia, although the specific mechanisms are still unknown.

Obinutuzumab-related acute thrombocytopenia occurring 
within 24 hours after administration of obinutuzumab is a sud-
den and severe event. It remains unclear whether complete recov-
ery of platelet counts after obinutuzumab-based therapy in the 
presented case was solely due to applying IVIg. Nevertheless, 
IVIg might accelerate platelet count stabilization and recovery 
in obinutuzumab- or anti-CD20 mAb-related thrombocytope-
nia in general. However, close-meshed monitoring of platelet 
counts within patients undergoing an anti-CD20 mAb treatment 
is recommendable. Particularly since, as in this case, a marked 
infusion-related reaction does not necessarily precede acute 
thrombocytopenia.

ACKNOWLEDGMENTS

We thank the patient for giving her consent. Written informed consent 
was obtained from the patient for publication purpose.

AUTHOR CONTRIBUTIONS

All authors provided critical feedback and contributed to shape the article.

DISCLOSURES

The authors have no conflicts of interest to disclose.

REFERENCES

1.	 Hiddemann W, Barbui AM, Canales MA, et al. Immunochemotherapy 
with Obinutuzumab or Rituximab for previously untreated follicular 
lymphoma in the GALLIUM Study: influence of chemotherapy on effi-
cacy and safety. J Clin Oncol. 2018;36:2395–2404.

2.	 Marcus R, Davies A, Ando K, et al. Obinutuzumab for the first-line 
treatment of follicular lymphoma. N Engl J Med. 2017;377:1331–1344.

3.	 Solal-Céligny P, Roy P, Colombat P, et al. Follicular lymphoma interna-
tional prognostic index. Blood. 2004;104:1258–1265.

4.	 Goede V, Fischer K, Busch R, et al. Obinutuzumab plus chloram-
bucil in patients with CLL and coexisting conditions. N Engl J Med. 
2014;370:1101–1110.

5.	 Freeman CL, Morschhauser F, Sehn L, et al. Cytokine release in patients 
with CLL treated with obinutuzumab and possible relationship with 
infusion-related reactions. Blood. 2015;126:2646–2649.

6.	 Sakai K, Matsumura T, Hamada R, et al. Acute thrombocytopenia after 
obinutuzumab administration in a patient with relapsed follicular lym-
phoma [in Japanese]. Rinsho Ketsueki. 2020;61:1616–1619.

7.	 Yi JH, Kim SJ, Ahn HK, et al. Rituximab-induced acute thrombo-
cytopenia: a case report and review of the literature. Med Oncol. 
2009;26:45–48.

8.	 Sadashiv SK, Rao R, Fazal S, et al. Rituximab-induced acute severe 
thrombocytopenia: a case series in patients with mantle cell lymphoma. 
Clin Lymphoma Myeloma Leuk. 2013;13:602–605.

9.	 Shah C, Grethlein SJ. Case report of rituximab-induced thrombocytope-
nia. Am J Hematol. 2004;75:263.

10.	 Hinterleitner C, Strähle J, Malenke E, et al. Platelet PD-L1 reflects col-
lective intratumoral PD-L1 expression and predicts immunotherapy 
response in non-small cell lung cancer. Nat Commun. 2021;12:7005.

11.	 Giezen TJ, Mantel-Teeuwisse AK, ten Berg MJ, et al. Rituximab-
induced thrombocytopenia: a cohort study. Eur J Haematol. 
2012;89:256–266.

12.	 Ram R, Bonstein L, Gafter-Gvili A, et al. Rituximab-associated acute 
thrombocytopenia: an under-diagnosed phenomenon. Am J Hematol. 
2009;84:247–250.

13.	 Almizraq RJ, Branch DR. Efficacy and mechanism of intravenous immu-
noglobulin treatment for immune thrombocytopenia in adults. Ann 
Blood. 2021;6:2.


