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Abstract: Delayed recovery of platelet count post allogeneic hematopoietic stem cell transplantation (allo-HSCT) has 
been associated with worse transplant outcomes. Thrombopoietic agents have been successfully used in immune 
mediated thrombocytopenia or thrombocytopenia from bone marrow failure syndromes; however, the experience 
regarding their use after allo-HSCT is limited. Here we report on the safety and efficacy of romiplostim used in 3 
consecutive patients with thrombocytopenia post allogeneic transplantation. Two patients had prolonged platelet 
recovery due to poor graft function while one had secondary failure of platelet recovery, likely immune mediated, 
post transplantation. Successful use of such agents post-transplant may improve platelet recovery, decrease rates 
of complications and potentially improve outcomes.
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Introduction

Thrombocytopenia is a common complication 
after allo-HSCT. Prolonged isolated platelet 
recovery of more than 90 days has been 
described in 5-20% of cases [1, 2], and may be 
caused by antibody-mediated platelet destruc-
tion, splenic sequestration or delayed produc-
tion due to impaired megakaryocytic differenti-
ation or viral infections. In addition, the phe-
nomenon of secondary failure of platelet recov-
ery (SFPR) has been proposed by the Seattle 
group [3] and defined as: A decline of platelet 
counts below 20,000/microL for 7 consecutive 
days or requiring transfusion support after 
achieving sustained platelet counts > or = 
50,000/microL without transfusions for 7 con-
secutive days after HSCT. Several studies have 
suggested that poor platelet recovery following 
allo-HSCT is of adverse prognostic significance 
[4-6]. There is an unmet need to identify effec-
tive thrombopoietic agents able to enhance 
platelet recovery in this setting, with the goal of 
achieving transfusion independence, thus pre-
venting potentially fatal bleeding complications 
peri and post allo-HSCT.

Patients and methods

We report here the successful use of romiplos-
tim (Nplate; Amgen, Thousand Oaks, CA) in 
three consecutive patients with severe throm-
bocytopenia after allo-HSCT. Romiplostim, a 
second generation thrombopoiesis-stimulating 
molecule, was used due to severe symptomatic 
or persistent thrombocytopenia, from pro-
longed platelet recovery associated with poor 
graft function (patients 1 and 3), or due to 
SFPR, likely associated with immune mediated 
peripheral platelet consumption (patient 2). The 
characteristics of the patients and treatment 
details are summarized in Figure 1. 

Results

Patient 1

The first case is a 57-year-old male, with 
advanced stage Hodgkin lymphoma (HL), who 
relapsed 9 months following first-line treatment 
with ABVD (adriamycin, bleomycin, vinblastine 
and dacarbazine) chemotherapy. The patient 
had refractory disease despite salvage with a 
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regimen of gemcitabine, navelbine and doxoru-
bicin, and due to unavailability of matched 
donors he received an allo-HSCT from a haploi-
dentical donor, after fludarabine, melphalan 
and thiotepa reduced intensity conditioning 
regimen, and post-transplant cyclophospha-
mide, tacrolimus and methotrexate for GvHD 
prevention. Pre-transplant workup did not 
detect presence of any donor specific HLA anti-
bodies. Neutrophil engraftment occurred at 
day+23, however, his platelet count failed to 
recover, persisting below 15-20,000/µL, with 
transfusion dependence until 1 year post trans-
plant. Serial bone marrow biopsies showed per-
sistently reduced megakaryopoiesis, suggest-
ing reduced platelet production. He had no evi-
dence of viral reactivations or GvHD post allo-
HSCT. The patient was started on a trial of 
romiplostim 16 months post-transplant, at 2 
µg/kg every 2 weeks with good tolerability and 
no adverse side effects. The platelet count 
started to rise after 11 days, and the patient 
attained platelet transfusion independence in 
the first 2 weeks from the beginning of treat-
ment. His romiplostim was discontinued at 11 
months post treatment with a sustained plate-
let count of > 100,000/µL. Bone marrow stud-
ies 8 months following romiplostim initiation 
showed no increased fibrosis. 

Patient 2

The second case is a 36-year-old female, with 
relapsed acute myeloid leukemia (AML) in sec-
ond remission, who underwent a 10/10 
matched unrelated donor allo-HSCT after fluda-
rabine, busulfan and anti-thymocyte globulin 
(ATG) myeloablative conditioning regimen. 
GVHD prophylaxis consisted of tacrolimus and 
methotrexate. She had neutrophil and platelet 
engraftment (> 50,000/µL) on day+10 and 
day+12, respectively. Her post-transplant 
course was uneventful with no evidence of 
GvHD. However, she developed secondary 
thrombocytopenia on day+321 post-transplant, 
following an episode of upper respiratory tract 
infection, with a decrease in platelet count to 
less than 10,000/µL. A bone marrow biopsy 
excluded disease recurrence, and the number 
of megakaryocytes was found to be increased, 
suggesting peripheral platelet destruction. 
Other causes of peripheral platelet destruction 
including viral etiologies as well as post trans-
plant thrombotic thrombocytopenic purpura 

were excluded based on negative serological 
and molecular tests, as well as normal bilirubin, 
haptoglobin as well as lactate dehydrogenase 
levels, and absence of schistiocytes on the 
peripheral blood smear. Severe thrombocyto-
penia in this case was interpreted as immune 
mediated (ITP) and standard therapies for ITP 
were instituted, including high-dose corticoste-
roids, intravenous immunoglobulin, anti-D and 
rituximab; however, she did not respond and 
her platelet counts remained persistently below 
10,000/µL, with associated mucosal bleeding 
and extensive ecchymoses. The patient was 
started on romiplostim at 5 µg/kg but due to a 
lack of rise in platelet counts after one month, 
the dose was increased to 10 µg/kg, with plate-
let recovery count to more than 100,000/µL 
after 4 weeks of treatment. Romiplostim treat-
ment was discontinued when the platelet count 
increased to more than 300,000/µL. The 
patient currently remains in remission with a 
normal platelet count, at more than 3 years 
post-transplant. 

Patient 3

The third patient is 62 year old woman with a 
history of JAK-2 positive myelofibrosis for which 
she underwent a 10/10 matched unrelated 
donor allo-HSCT with fludarabine, busulfan and 
ATG reduced-intensity conditioning. She had 
rapid engraftment; however, developed recur-
rence of her disease, necessitating a second 
transplant a year later, using the same matched 
unrelated donor, but with a fludarabine, mel-
phalan and ATG reduced-intensity conditioning. 
She had neutrophil recovery at day+12, howev-
er, her platelet count remained below 20,000/
µL with transfusion dependency for more than 
6 months post-transplant. Her post-transplant 
course was also complicated by CNS toxoplas-
mosis on day+98, which was treated with trim-
ethoprim-sulfamethoxazole and subsequently 
changed to pyrimethamine and clindamycin 
due to thrombocytopenia and concern for mar-
row suppression. Her serial bone marrow biop-
sies post-HSCT showed absent megakaryo-
cytes. She also had no evidence of viral reacti-
vations. This patient developed liver GvHD on 
day+165. She was started on methylpredniso-
lone at 1 mg/kg with improvement in her trans-
aminitis, and this was tapered over one month. 
Due to persistent thrombocytopenia despite 
trimetoprim-sulfamethoxazole discontinuation, 
on day+166 romiplostim was initiated at 1 µg/
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Figure 1. A: Platelet recovery for the 3 patients with primary or secondary thrombocytopenia treated with romiplostim after allogeneic hematopoietic stem cell 
transplantation; B: patient’s characteristics. Arrows indicate Romiplostim administration; P: patient; HSCT: hematopoietic stem cell transplantation; yrs: years; M: 
male; HL: Hodgkin lymphoma; Flu: fludarabine; Mel: melphalan; Thio: thiotepa; RIC: reduced intensity conditioning; TCR: T cell replete; haplo: haploidentical donor; 
HPC-M: bone marrow hematopoietic stem cells; TNC: total nucleated cells; PostCy: post-transplant cyclophosphamide; GvHD: graft-versus-host-disease; Tacro: 
tacrolimus; MMF: mycophenolate mofetil; µg: microgram; Kg: kilogram; D: day; F: female; AML: acute myeloid leukemia; Bu: busulfan; ATG: antithymocyte globulin; 
MAC: myeloablative conditioning; MUD: matched unrelated donor; HPC-A: peripheral blood hematopoietic stem cells; MTX: methotrexate; NR: no response; IVIG: 
intravenous immunoglobulin; Anti-D: anti Rho immune globulin; MF: myelofibrosis.
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kg every 2 weeks. The platelet count recovered 
to more than 50,000/µL after 18 weeks of 
treatment. The bone marrow biopsy done 6 
months following initiation of romiplostim 
showed increase in megakaryocytes without 
increased marrow fibrosis. The patient is alive 
and well at more than 2 years after her second 
transplant.

Discussion

In this report we describe the efficacy of romip-
lostim, a second-generation thrombopoietic 
growth factor, in the treatment of three consec-
utively treated patients with persistent throm-
bocytopenia post allo-HSCT. These patients 
were treated with romiplostim due to severe 
thrombocytopenia for which no other standard 
therapy was available. Although thrombocyto-
penia was immune-mediated only in one of our 
patients (patient 2), all 3 patients responded to 
treatment achieving the goal of transfusion 
independence (Figure 1).

Second generation thrombopoietin mimetics 
have been proven to be efficacious in the treat-
ment of patients with immune mediated throm-
bocytopenia [7-11] and two agents, romiplos-
tim and eltrombopag, have been approved by 
the US Food and Drug Administration for use in 
these settings. Previous reports have also doc-
umented the efficacy of these agents in several 
patients with thrombocytopenia related to hep-
atitis C-related liver cirrhosis [12] with low-risk 
myelodysplastic syndromes [13] and more 
recently, with aplastic anaemia refractory to 
immune-suppressive therapy [14]. Literature 
on the use of these agents in the post-trans-
plant setting has been sparse and limited to 
single case reports or case series [15-18]. In 
the largest series reported to date, Calmettes 
et al. [16] used romiplostim in the management 
of 7 patients with severe SFPR. The use of 
romiplostim was well tolerated, and all patients 
achieved platelet transfusion independence, 
(and a platelet count > 50,000/µL) at a median 
time of 54 days after treatment institution. Our 
findings support the utility of thrombomimetic 
agents in the treatment of severe thrombo- 
cytopenia following allo-HSCT. Of note, 
contrarily to the patients treated by Calmettes 
et al. [16], 2 out of the 3 patients in our series 
had prolonged primary platelet recovery 
following transplantation, rather than SPFR, but 
still responded to romiplostim achieving 

transfusion independence shortly after the 
initiation of romiplostim. Romiplostim admini- 
stration was well tolerated, without need for 
dose adjustments or drug discontinuation. 
Importantly, bone marrow biopsies performed 
before and after romiplostim administration, 
did not display any increase in marrow fibrosis, 
a known adverse event described with the use 
of thrombopoietic agents [19]. This included 
the one patient who had myelofibrosis prior to 
transplantation. Regarding the optimal dosing 
of romiplostim, our findings, together with those 
reported series by Calmettes et al. [16] suggest 
that in the majority of patients, low doses 
(between 1 to 5 µg/kg) are sufficient to elicit 
haematological responses. Despite the limited 
number of patients, this report adds to the very 
limited literature supporting the use of these 
agents after allo-HSCT and help form the basis 
for prospective studies in this setting. In 
conclusion, our report suggests the utility and 
safety of romiplostim for the treatment of 
thrombocytopenia of different causes in 
patients who received an allo-HSCT. Prospective 
studies are needed to evaluate the role of these 
agents after hematopoietic stem cell transpl- 
antation. 
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