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ABSTRACT

Thrombocytopenia has been reported more
frequently with obinutuzumab in clinical trials
where it was directly compared with rituximab.
However, more significant than the frequency,
a unique form of severe thrombocytopenia
manifesting very early after the first obinu-
tuzumab infusion has been published in case
reports. To further explore this subject, we went
through the records of our clinic to identify
similar cases of obinutuzumab-induced acute
thrombocytopenia (OIAT). Among 24 patients
who received obinutuzumab outside of clinical
trials, we recovered three cases with OIAT. This
paper describes these three cases in detail,
placing emphasis on the timing, severity, and
the clinical course. Notably, all three patients
developed severe OIAT within 5 days of their
first obinutuzumab exposure, responded well to
transfusion, and recovered within a few days
without severe bleeding. None of the patients
experienced a similar event in the second course
of the obinutuzumab-based therapy. Our
observations suggest that OIAT may be a fre-
quent, possibly non-relapsing, and unique

event that deserves more attention than it cur-
rently receives.
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Key Summary Points

We report three cases of obinutuzumab-
induced acute thrombocytopenia (OIAT).

All three cases had refractory lymphoma
and developed grade 4 thrombocytopenia
within a few days of the first
obinutuzumab administration.

The cases were managed with transfusion
and no severe bleeding complicated the
course.

OIAT resolved within a few days and did
not recur after the second course of
therapy.
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INTRODUCTION

The rapid decrease of platelet counts following
obinutuzumab infusions was first recognized in
a case report [1]. Obinutuzumab-induced acute
thrombocytopenia (OIAT) has drawn attention
in the last few years; however, the available data
remain short of elucidating the key features of
what may be a regularly encountered phe-
nomenon. Clinical trials that investigated a
large number of patients receiving obinu-
tuzumab (GALLIUM, GAIA-CLL13) reported
higher incidences of severe thrombocytopenia
in the obinutuzumab arms compared to the
rituximab arms; however, the papers did not
emphasize the abrupt onset of OIAT [2, 3]. A
recent literature review indicated that only five
cases of OIAT from real-life settings have been
reported to date [4], and this paper was followed
by an additional report of four more cases [5].
Considering that OIAT is receiving attention
and that there is clearly room for improvement
in understanding the setting in which OIAT
develops and its natural course, we went
through the records of our center to identify
similar events and expand the available data.

Outside of clinical trials, 24 patients received
obinutuzumab between April 2020 and
May 2023 in our center. We identified three
patients who developed thrombocytopenia fol-
lowing obinutuzumab infusion that could not
be explained by the myelosuppressive toxicities
of their concurrent medication in terms of
timing and the absence of cytopenia in other
cell lineages (Fig. 1).

All patients whose data were used in the
study were informed of and signed a consent for
the use of their medical data for scientific pur-
poses with the following condition that their
identities (name, social security number, pass-
port/identity information) remained anony-
mous. Instructional review board approval was
not necessary, and this study was conducted in
accordance with the Declaration of Helsinki.

CASE PRESENTATIONS

Patient #1 was an 81-year-old woman with a
bulky intra-abdominal mass who was diagnosed

with diffuse large B cell lymphoma and failed
initial therapy with R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine,
prednisolone). Obinutuzumab and lenalido-
mide were planned for salvage therapy as she
was unfit for further cytotoxic chemotherapy.
The patient did not have splenomegaly or bone
marrow involvement. The two drugs were star-
ted concomitantly. The platelet count on the
first day (day 1) of therapy was 144 9 109/L.
Obinutuzumab infusions (100 mg on day 1,
900 mg on day 2) were uneventful; however,
the platelets decreased to 33 9 109/L 36 h after
the initial infusion. Pseudothrombocytopenia
was ruled out, and as a result of a rapid decline
of platelet levels and the patient’s concurrent
use of antiplatelet drug (aspirin), 1 unit of
pooled platelets was transfused. Prothrombin
time (PT), partial thromboplastin time (PTT),
and D-dimer were within the normal range,
whereas fibrinogen was markedly elevated
along with other acute-phase reactants. The
platelet count remained stable for the next
2 days and recovered to above 90 9 109/L by
day 6, and remained so thereafter. The patient
demonstrated only partial response to this
treatment and succumbed to progressive disease
after four courses of therapy without proceeding
to a third line of therapy. The severe thrombo-
cytopenia that developed in the first obinu-
tuzumab administration was not observed in
the subsequent infusions.

Patient #2 was a 47-year-old man with grade 2
stage 4 follicular lymphoma (FL) and high tumor
burden. He had relapsed 16 months after the com-
pletion of R-CHOP while undergoing bimonthly
rituximab maintenance therapy. Obinutuzumab-
ICE (ifosfamide ? carboplatin ? etoposide) regi-
men was initiated for salvage therapy and all four
drugs were initiated on day 1 when the platelet
count was 111 9 109/L due to moderate splenome-
galy and bone marrow involvement by lymphoma.
The 900 mg obinutuzumab infusion on day 2 was
complicated by a grade 3 infusion reaction (fever,
chills, rash, and dyspnea); however, the entire dose
was eventually administered. The platelet count
decreased to 43 9 109/L and 23 9 109/L on days 3
and 4, respectively. PT, PTT, and fibrinogen levels
remained normal, and D-dimer was moderately
elevated for a few days. One unit of apheresis
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platelets was transfused on day 4 because of rapidly
decliningcounts andmucosalbleeding. Theplatelet
levels increased following the transfusion and
remained over 50 9 109/L till day 11 of therapy
when the level decreased again as expected because
of the myelosuppressive toxicity of ICE therapy. The
patientwentontoreceive twosubsequentcoursesof
O-ICE followed by high-dose chemotherapy with
autologous stem cell (ASC) rescue. The patient
remains free of progression into his fourth year after
the first O-ICE therapy. He received eight further
doses of obinutuzumab maintenance after autolo-
gous transplantation without the recurrence of
acute thrombocytopenia.

Patient #3 was a 41-year-old man with
grade 1 FL who suffered from two bulky intra-
abdominal masses and moderate kidney failure
due to ureteral obstruction. He had failed
R-CHOP therapy in the first year and was initi-
ated on O-ICE therapy on an outpatient basis.
The infusion of drugs was uneventful. He pre-
sented for a check on day 5 of therapy when a
rapid decrease of platelet counts from
112 9 109/L on day 1 to 13 9 109/L was noted.
PT, PTT, fibrinogen, and D-dimer levels were
within the normal range. Platelet counts
between days 2 and 4 were unavailable. The
patient demonstrated mild bleeding symptoms

and coagulation parameters were unremarkable.
He was admitted for transfusion support. The
platelet levels appropriately increased after each
transfusion; however, he remained transfusion
dependent till day 23 of therapy probably
because of the toxicity of ICE in the following
weeks. The patient went on to receive one more
O-ICE, high-dose chemotherapy with ASC res-
cue and obinutuzumab maintenance. Acute
thrombocytopenia was not observed on subse-
quent obinutuzumab courses. However, during
the second year of maintenance, he showed
disease progression and has recently been star-
ted on rituximab lenalidomide therapy.

DISCUSSION

The initial administration of obinutuzumab
seems to be associated with the development of
severe thrombocytopenia that develops within
a few days of drug exposure in a minority of
patients [1, 4–7]. Similar to most cases described
in the literature, OIAT developed in the first
administration of obinutuzumab in the three
cases we experienced [1, 4, 6]. We did not
observe OIAT after repeat administrations of
obinutuzumab; however, in most other cases in

Fig. 1 Timeline of the three patients who developed acute
thrombocytopenia following the first 100 mg obinu-
tuzumab infusion on day 1. DLBCL diffuse large B cell

lymphoma, FL follicular lymphoma, ICE ifosfamide-
carboplatin-etoposide, Len lenalidomide, Obi obinu-
tuzumab, Plt platelet (9 109/L)
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the literature, anti-CD20 was discontinued or
switched to rituximab [4, 6] or thrombocy-
topenia recurred after subsequent obinu-
tuzumab administrations [5]. In addition to
thrombocytopenia, Walter et al. [7] reported the
possible association of OIAT with coagulopathy;
however, other observations with OIAT [1–5, 8]
including our own experience did not share the
similar finding.

OIAT is not emphasized in papers reporting
data from clinical trials. In the phase 2 GAGE
trial studying the single-agent efficacy and
safety of obinutuzumab, ten of 78 patients
developed grade 3–4 thrombocytopenia; how-
ever, none of these events were reported to be
acute in onset and no patient discontinued the
treatment because of thrombocytopenia in the
initial 3 weeks of treatment [9]. The GADOLIN
trial, which enrolled 392 patients, compared
obinutuzumab and bendamustine combination
to single-agent bendamustine. This trial repor-
ted a lower incidence of thrombocytopenia in
the combination arm and did not report OIAT
[10]. The GALLIUM study compared the efficacy
and safety of obinutuzumab ? chemotherapy
to rituximab ? chemotherapy in over 1200
patients. Grade 3 or 4 thrombocytopenia was
more frequent (6.1% vs. 2.7%) in the obinu-
tuzumab group, but the onset of thrombocy-
topenia was not discussed [2, 11]. In the
recently published GAIA-CLL13 trial, grade 4
thrombocytopenia was more frequent when
venetoclax was combined with obinutuzumab
(3.9%) than when it was combined with ritux-
imab (1.7%); however, no emphasis was placed
on the acute onset [3]. A meta-analysis explor-
ing the adverse effects of obinutuzumab from
five different clinical trials concluded that
obinutuzumab was associated with a signifi-
cantly higher rate of thrombocytopenia than
rituximab (RR 2.8, 95% CI1.9–4.1) and this
event mostly developed in the first course of
treatment in patients with higher tumor burden
and higher CD20 expression on tumor cells,
splenomegaly, and bone marrow infiltration
[12]. We consider the observations we reported
in the current paper to be among the earliest
insights into a particularly severe and early
onset thrombocytopenia related to obinu-
tuzumab, strengthening the claim that this

adverse event tends to occur with the first dose
and suggesting for the first time that repeat
administrations may be safe from its recurrence.

CONCLUSION

The exact frequency of OIAT, the risk factors for
its development, and its potential to cause
clinically significant bleeding require further
exploration. The data from clinical trials con-
firm that obinutuzumab exposure is associated
with thrombocytopenia; however, the acute
timing of thrombocytopenia may be underex-
plored or underemphasized in papers reporting
these trials. Our experience in three patients
was most significant for the observation that
OIAT did not recur with subsequent obinu-
tuzumab administrations, which may be a
novel claim about its possibly non-recurring
nature. Increased awareness of physicians and
researchers for the possibility of OIAT in both
clinical trials and real-life settings along with
careful reporting of this event by paying par-
ticular attention to its timing may allow us to
better characterize its features.
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script. Selin Küçükyurt was involved in data
collection and medical care of included sub-
jects. Muhlis Cem Ar was involved in medical
care of included subjects. Ahmet Emre Eşkazan
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