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for Diffuse Large B-Cell Lymphoma
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Abstract

Immune thrombocytopenic purpura (ITP) is a hematological disorder 
characterized by immune-mediated destruction of platelets that could be 
triggered by a number of causes. ITPs are usually treated with steroid, 
immunomodulators or immunosuppressors, and intravenous immuno-
globulin therapy though refractory/relapsed status frequently occurs. 
It was suggested that autologous hematopoietic stem cell transplant 
(HSCT) after high-dose chemotherapy conditioning might improve ITP 
patients’ peripheral blood platelet counts via reorganizing disrupted im-
mune balance in the hematopoietic and hematologic systems. In this 
case report, we describe how a patient, who suffered from both severe 
thrombocytopenia due to chronic ITP and refractory/relapsed diffuse 
large B-cell lymphoma (DLBCL), was managed to successfully receive 
autologous HSCT using carmustine, etoposide, cytarabine and melpha-
lan (BEAM) conditioning regimens and how his chronic ITP was even-
tually cured after receiving autologous HSCT. This is the first clinical 
case in the world demonstrating that high-dose BEAM chemotherapy 
conditioned autologous HSCT could cure chronic ITP while successful-
ly managing refractory/relapse DLBCL. The clinical hematology pro-
fessionals and the patients will benefit from our experience in managing 
severe thrombocytopenia while conducting high-dose chemotherapy 
conditioning and autologous HSCT for DLBCL.
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Introduction

Immune thrombocytopenic purpura (ITP) is a hematologi-

cal disorder characterized by immune-mediated destruction 
of circulating platelets. ITP could be triggered by a number 
of causes such as inherited diseases, infections, autoimmune 
conditions and malignancies [1]. It was reported that lym-
phoma could associate with ITP and successful treatment of 
lymphoma might resolve ITP [2]. We herein, first in the world, 
report a unique clinical case and our experience in curing 
refractory ITP on a patient who received autologous hemat-
opoietic stem cell transplantation (HSCT) using carmustine, 
etoposide, cytarabine and melphalan (BEAM) conditioning 
regimens for refractory/relapsed diffuse large B-cell lympho-
ma (DLBCL).

Case Report

Investigations

The patient was a 64-year-old man with a previous medical 
history of stage 4 DLBCL diagnosed in 2013. His lymphoma 
was successfully treated with six cycles of rituximab, cyclo-
phosphamide, doxorubicin and vincristine (RCHOP) and he 
was in remission for 2 years. In 2015, this patient developed 
significant thrombocytopenia with lowest platelet count of 2 
× 103/µL. He was subsequently diagnosed as having an ITP. 
His thrombocytopenia did not respond well to both rituxi-
mab and steroid managements, but weekly romiplostim (2 
µg/kg) successfully maintained his platelet above 30 × 103/
µL.

Diagnosis

In 2018, this patient rapidly developed peripheral lymphad-
enopathy. A core biopsy of right iliac lymph node confirmed 
a relapsed DLBCL. Immunohistochemistry showed enhanced 
expression of C-MYC, BCL-2 and BCL-6, but a subsequent 
fluorescence in situ hybridization (FISH) ruled out double or 
triple hit lymphoma. A bone marrow biopsy did not demon-
strate any bone marrow involvement. Positron emission to-
mography/computed tomography (PET/CT) scan showed mul-
tifocal progression of soft tissue nodules, with metabolically 
active lymphadenopathy, especially in the right iliac lymph 
nodes chain.
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Treatment

He then received two cycles of rituximab, ifosfamide, car-
boplatin and etoposide (RICE) combination chemotherapy. 
Post-chemotherapy PET/CT scan showed a morphological 
complete remission and patient was subsequently referred for 
autologous HSCT consultation.

Throughout the course of DLBCL treatment, he continu-
ously presented with thrombocytopenia and was managed with 
romiplostim. He subsequently underwent an autologous HSCT 
with BEAM conditioning regimen on March 5, 2019. During 
high-dose BEAM combination chemotherapy conditioning pe-
riod and first 3 weeks post-transplant, patient received daily 
twice platelet transfusion to maintain platelet counts > 15 × 
103/µL, romiplostim 10 µg/kg subcutaneous (SQ) weekly, in-
travenous immunoglobulin (IVIG) weekly and steroids sup-
port.

Follow-up and outcomes

His post-transplant course was complicated by systemic in-
fection and several episodes of paroxysmal A fib with rapid 
ventricular response (RVR), which was controlled with Card-
izem 120 mg XR oral daily, flecainide 100 mg oral twice dai-
ly. Interestingly, his platelet counts recovered nicely, having 

not required platelet transfusion since April 16, 2019 and not 
required romiplostim treatment since May 19, 2019 (Fig. 1). 
PET/CT scans 1 year post transplant showed a complete remis-
sion of DLBCL (Fig. 2).

Discussion

The prevalence of ITP in patient’s non-Hodgkin’s lymphoma 
(NHL) is around 0.76% [3]. Anecdotal evidence suggests that 
platelet level may predict outcomes in DLBCL [4]. The inter-
national prognostic index (IPI) and hemoglobin platelet (HP) 
index have been analyzed, but the level of evidence remains to 
be weak and controversial [4, 5]. It is believed that lymphoma 
tissues produce autoantibodies against platelets that may incite 
ITP [2]. Elevated IgG and IgM antiplatelets have been demon-
strated in both in vitro and in vivo models supporting this hy-
pothesis [6]. Around 10 cases of ITP associated with DLBCL 
have been reported in literature, highlighting the uniqueness of 
this presentation [2].

DLBCL is an aggressive form of NHL in which, complete 
remission can be attained with optimal therapy. In the pre-
sent era rituximab and anthracycline-based chemotherapeutic 
regimens such as RCHOP have remained the standard of care 
[7]. RCHOP fails in 30-50% of the cases of DLBCL. Re-
fractory disease occurs in 20% of the cases, whereas around 

Figure 1. The trends of platelets, hemoglobin and white blood cells over time. (a) Patient received his last platelet transfusion 42 
days post HSCT and last romiplostim treatment 75 days post HSCT. His ITP has been in complete remission for 498 days as per 
electronic medical records and is continuing in remission at current time. (b) Trend of hemoglobin over time in relation to HSCT 
and last platelet transfusion. (c) Trend of white blood cell count in relation to HSCT. HSCT: hematopoietic stem cell transplant; 
ITP: immune thrombocytopenic purpura.
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30% will have a relapse even after complete remission (CR) 
[8]. For these patients, salvage cytotoxic chemotherapy with 
regimens like RICE followed by autologous HSCT results 
in long-term survival benefits in around 50% of the patients. 
For patients who do not respond or have a second relapse al-
logenic HSCT and emerging novel therapies such as chimeric 
antigen receptor (CAR) T-cell therapy, antibody-drug conju-
gates (ADCs) and bispecific T-cell engagers (BiTEs) have a 
role [9].

It was observed that people with NHL could increase the 
risk of ITP incidence, and successful treatment of the lympho-
ma also could improve platelet counts. In a series of 10 cases 
described by Ono et al, six went into remission after treatment 
for DLBCL with chemotherapy, three of these patients how-
ever required splenectomy [2].

HSCT decreases the circulating pool of auto-reactive T 
and B cells, effectively resetting the immune system. Thymic 

removal of self-reactive cells, promotion of self-tolerance and 
cytotoxic effect of the ablative priming regimen are a few of 
the proposed mechanisms by which stem cell transplant may 
provide benefit in refractory ITP [10]. A National Institutes of 
Health (NIH) phase II study on nine ITP patients and five Ev-
ans syndrome patients showed that autologous stem cell trans-
plant had a response rate of 57% [10]. Another study analyzed 
36 patients who either received autologous (27) or allogenic 
(nine) stem cell transplant for various cytopenias. Four out of 
12 ITP patients, who received autologous stem cell transplant, 
experienced a sustained platelet count response. A subsequent 
analysis, involving 52 patients with ITP and Evans syndrome, 
showed an overall survival of 61%. Recurrence-free survival 
was similar between autologous and allogenic transplant. The 
inadequate power and small sample size are the main limita-
tions of these trials [11]. The case we present here is the first 
case showing that autologous stem cell transplant with BEAM 

Figure 2. PET/CT monitoring shows that patient’s DLBCL is still in remission 1 year after autologous HSCT. (a) PET/CT before 
HSCT. Inferior right hilar lymph node with SUV max of 5.5 (arrow). (b) PET/CT 1 year after HSCT. Continued decline in the meta-
bolic activity within the inferior right hilar lymph node with SUV max of 3.9. No new metabolic activity was observed in whole body. 
PET/CT: positron emission tomography/computed tomography; DLBCL: diffuse large B-cell lymphoma; HSCT: hematopoietic 
stem cell transplant; SUV: standardized uptake value.
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conditioning for DLBCL could resolve coexisting ITP as well.

Learning points

The literatures indicated that 0.76% lymphoma patients could 
be complicated with chronic ITP [3, 4]. ITP-caused severe 
thrombocytopenia is a huge obstacle for patients who expect 
to receive HSCT, especially using high-dose multiple chemo-
therapy regimens combination (e.g. BEAM) as condition-
ing agent. This case report described our experience in using 
novel multiple agent combination treatment protocol to man-
age severe thrombocytopenia during high-dose conditioning 
regimens chemotherapy period and early post-HSCT period. 
This case report also first in the world demonstrated that high-
dose BEAM chemotherapy regimens conditioned autologous 
HSCT could cure chronic/refractory ITP that was associated 
with DLBCL.
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