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Successful recovery of poor graft 
function by administration of 
romiplostim in a multiple myeloma 
case with poor graft function following 
autologous stem cell transplantation

TO THE EDITOR: Despite advances in treatment options, 
including the use of novel agents, such as proteasome in-
hibitors, immunomodulatory drugs, and monoclonal anti-
bodies, autologous hematopoietic stem cell transplantation 
(auto-HSCT) remains the cornerstone of treatment of multi-
ple myeloma (MM) [1]. Following marrow suppression by 
high-dose chemotherapy as a prelude to auto-HSCT, most 
patients achieve hematopoietic recovery after autologous 
stem cell infusion. However, some patients unexpectedly 
develop poor graft function (PGF). Although there is no 
universally accepted definition of PGF after auto-HSCT, 
the European Society for Blood and Marrow Transplantation 
(EBMT) guidelines suggest defining PGF as two or three 
cytopenia lasting for at least 2 weeks, 28 days after hema-
topoietic stem cell transplantation [2]. In a recent pro-
spective study, PGF was defined as sustained cytopenia, 
defined as platelet count ≤50,000/µL, and/or hemoglobin 
≤8 g/dL, and/or absolute neutrophil count (ANC) ≤
1,000/µL [3]. 

PGF broadly encompasses several rare disease conditions 
that are characterized by continued requirements for blood 
transfusions or an increased risk of infection due to neu-
tropenia, such as post-transplantation immune thrombocy-
topenia purpura (ITP) or bone marrow aplasia [4, 5]. 
Therefore, persistent PGF can negatively impact the quality 
of life after auto-HSCT. Moreover, it may limit subsequent 
treatments, such as maintenance or consolidation therapies, 
and adversely affect disease control. Despite these potential 
consequences, no systematic approach for diagnosing and 
managing PGF is known currently.

Thrombopoietin (TPO) receptor agonists (TPO-RAs) en-
hance the production of hematopoietic stem cells and mega-
karyocytes by stimulating the TPO receptor, also known 
as myeloproliferative leukemia protein. Two TPO-RAs, el-
trombopag and romiplostim, have been approved by the 
Food and Drug Administration to treat cytopenia in con-

ditions, such as ITP and aplastic anemia [6, 7]. Owing to 
their mechanism of action of stimulating hematopoietic stem 
cell production, TPO-RAs are currently being explored for 
the treatment of PGF following auto-HSCT [5]. However, 
the existing reports have primarily provided descriptive in-
formation, often involving small cohorts. Moreover, studies 
of post-transplantation PGF have predominantly focused 
on allogeneic hematopoietic stem cell transplantation. 

In this report, we present the case of a patient with 
MM who successfully recovered from PGF following au-
to-HSCT by treating with romiplostim. This recovery was 
achieved even after the initial TPO-RA (eltrombopag) was 
ineffective. This study was approved by the Institutional 
Review Board of the Catholic University of Korea (KC22 
RISI0540) and was conducted in accordance with the 
Declaration of Helsinki.

CASE 
A 62-year-old woman was diagnosed with transplant- 

eligible MM. The patient underwent a predetermined ther-
apeutic approach, which included six cycles of induction 
chemotherapy followed by auto-HSCT. The induction che-
motherapy regimen consisted of bortezomib, thalidomide, 
and dexamethasone. She achieved complete response at 15 
weeks after initiation of the therapeutic approach. Bone 
marrow biopsy before auto-HSCT revealed stringent CR 
(Fig. 1D). To prepare auto-HSCT, stem cells were mobilized 
using 10 μg/kg/d of G-CSF for 5 days and of 375 mg/m2 
of etoposide for 1 d. For pretreatment with auto-HSCT, 
the patient received 3.2 mg/kg/d busulfan for 3 days and 
200 mg/m2/d thiotepa for 2 days [8]. Subsequently, CD34+ 
cells at a dose of 4.02×106/kg were infused for auto-HSCT. 
No post auto-HSCT maintenance or consolidation treat-
ments were administered. The patient remained free of clin-
ically significant adverse events for 9 months after au-
to-HSCT.

At 285 days post-auto-HSCT, the patient’s platelet count 
unexpectedly dropped to 5×109/L, while hemoglobin con-
centration remained at 11.4 g/dL, and the absolute neu-
trophil count (ANC) was 1.08×109/L, which was within a 
clinically nonsignificant range (Fig. 2). We were unable 
to identify any potential causes of thrombocytopenia, such 
as graft failure, MM progression, secondary myeloid neo-
plasm, infection, or toxic drug effects. The diagnosis that 
we arrived at was post-auto-HSCT PGF, supported by a 
bone marrow study that revealed 15% cellularity without 
cytogenetic abnormalities, malignant cancer cells, fibrosis, 
or dysplastic changes (Fig. 1G). Considering the prominence 
of thrombocytopenia within the spectrum of PGF, we ini-
tiated treatment with oral dexamethasone (40 mg/d for 4 
d) and intravenous immunoglobulin (1 g/kg/d for 2 d) follow-
ing therapeutic indications for ITP [9]. Regrettably, these 
interventions resulted in further neutropenia (0.65×109/L), 
and no platelet recovery (22×109/L) was observed 189 days 
after the initiation of high-dose dexamethasone and intra-
venous immunoglobulin. Consequently, we revised the diag-



Blood Res 2023;58:221-245. bloodresearch.or.kr

238 Letters to the Editor

Fig. 1. Images of bone marrow at different time points: before autologous stem cell transplantation (ASCT, upper row: A–D); at 282 days after ASCT,
when the patient was diagnosed with poor graft function (middle row: E–H); and at 138 weeks after initiation of romiplostim, demonstrating 
stringent complete response of multiple myeloma with no evidence of fibrosis or dyspoiesis (lower row: I–L). The first column (A, E, and I) presents
bone marrow aspiration, magnified ×100; the second column (B, F, and J) illustrates bone marrow biopsy, magnified ×100; the third column (C,
G, and K) shows kappa staining, magnified as ×40 to ×100; the fourth column (D, H, and L) shows lambda staining magnified ×40 to ×100. 

Fig. 2. Dynamics of platelet count 
(unit, ×109/L) and absolute neutrophil
count (unit, ×109/L) following aut-
ologous hematopoietic stem cell 
transplant and the response to 
romiplostim.

nosis to post-HSCT PGF rather than ITP, and initiated el-
trombopag at a dose of 25 mg/d. However, even with esca-
lated doses of up to 75 mg/day, the platelet count did not 
recover beyond 22×109/L. Subsequently, the patient ex-
pressed a preference for romiplostim instead of increasing 

the off-label eltrombopag dose (eltrombopag, indicated for 
ITP, is approved for use in South Korea at a maximum 
dose of 50 mg).

Given the failure of eltrombopag and uncontrolled PGF 
with ANC 1.02×109/L and a platelet count of 13×109/L, we 
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switched from the eltrombopag to romiplostim, initiating 
romiplostim at a dose of 1 µg/kg per week. Six weeks after 
initiation, despite using a low dose of romiplostim (1 µg/kg) 
without dose escalation, PGF was completely resolved, with 
an ANC of 1.54×109/L, a platelet count of 183×109/L, and 
hemoglobin concentration of 12.5 g/dL (Fig. 2). At 138 weeks 
after the initiation of romiplostim treatment, restored blood 
counts were adequately maintained. The bone marrow study 
showed no minimal residual disease based on 8-color flowcy-
tometry nor other dyspoietic findings, as observed in the 
morphology and cytogenetic analyses (Fig. 1H–K).

DISCUSSION
Understanding PGF has been challenging owing to vary-

ing definitions across publications, and reports of PGF after 
auto-HSCT are rare. PGF occurs in 5–27% of patients after 
allogeneic hematopoietic stem cell transplantation and in 
approximately 2% of patients following auto-HCT, repre-
senting a clinically significant unmet need [3]. EBMT guide-
lines define PGF as “Two or three cytopenia ＞2 weeks 
after 28 days in the presence of donor chimerism ＞5%”, 
regardless of whether the donor cells are autologous or 
allogeneic [2]. In the context of auto-HSCT, donor chimer-
ism should theoretically be calculated as 100%. However, 
specific cutoff levels for each cytopenia are not specified, 
and establishing cutoff levels for cytopenia after auto-HSCT 
poses a challenge due to the limited literature. To the best 
of our knowledge, there is only one large-scale retrospective 
study by Lutfi et al. [10] and one prospective study by 
McGuirk et al. [3], both defining PGF as platelet count 
≤50,000/µL, and/or Hb ≤8 g/dL, and/or ANC ≤1,000/µL 
persisting after auto-HSCT. In our case, PGF, which is dis-
tinct from primary graft failure involving failure of the 
initial engraftment, was ruled out, as the initial engraftment 
was successful. The lowest ANC in our case was 0.65×109, 
surpassing the threshold of 0.5×109 for secondary graft fail-
ure, thereby further excluding this diagnosis [2]. After ex-
cluding other potential causes of cytopenia, such as disease 
relapse, fibrotic/dysplastic changes, and toxic drug effects, 
we ultimately diagnosed the patient with PGF. The proposed 
factors contributing to PGF after auto-HSCT include CMV 
status, weight, and pre-transplant hemoglobin/hematocrit 
[10].

Although various treatment options such as CD34+ stem 
cell infusion, TPO-RAs, and mesenchymal stem cell infusion 
[11], there is no established standard treatment for PGF. 
Guidelines for treatment strategies, especially after the fail-
ure of one TPO-RA, are lacking. Nevertheless, switching 
to a different TPO-RA, as demonstrated in our case, is sup-
ported by previous reports involving ITP or AA, where 
effective responses were observed when eltrombopag was 
replaced with romiplostim and vice versa [12, 13]. The mech-
anism underlying the improved response with different 
TPO-RAs is not fully understood, but may involve differ-
ences in dosage, pharmacokinetics, and pharmacodynamics. 
For example, the Asian population typically has lower el-

trombopag clearance and is often treated at a maximum 
dose of 75 mg/d than Caucasians at 150 mg/d [14]. Another 
explanation could be bone marrow fibrosis induced by el-
trombopag, which may have been reversed after the dis-
continuation or late benefits of eltrombopag treatment. 

In conclusion, TPO-RAs can be considered for the treat-
ment of PGF following auto-HSCT, and switching to another 
TPO-RA may be a viable strategy even if one TPO-RA 
fails.
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Clinico-pathological features and 
treatment outcomes of high-grade 
B cell lymphoma—a tertiary cancer 
center experience

TO THE EDITOR: High-grade B-cell lymphoma (HG-BCL), 
an uncommon condition, displays a blastoid morphology 
and an aggressive disease course, but lacks the features of 
Burkitt’s lymphoma or diffuse large B-cell lymphoma [1, 
2]. Previously termed “B cell lymphoma having features 
intermediate between DLBCL and Burkitt’s lymphoma” [3], 
its rarity has primarily resulted in descriptions of isolated 
case series. 

We conducted a retrospective study on 14 patients diag-
nosed with HG-BCL who were registered in our department 
between January 1, 2020 and April 30, 2022. Their clin-
icopathological variables and outcomes at the end of the 
follow-up period are outlined in the Results. 

RESULTS
Epidemiology

The median age was 55.5 (range, 29–7) yr. Most patients 
were men (N=10, 71.4%). The common comorbidities were 
diabetes (N=3, 21.4%) and hypertension (N=2, 14.3%). The 
median symptom duration before diagnosis was eight (range, 
1–20) wk. Seven (50%) patients did not have any B symp-
toms, whereas weight loss (N=3, 21.4%) and fatigue (N=4, 
28.6%) were observed in the remaining seven (50%). 

Disease workup
Bone marrow biopsy showed disease involvement in six 

(42.9%) patients. Central nervous system (CNS) involvement 
was confirmed in 1 out of 14 (7.1%) by a positive cere-
brospinal fluid cytology. Four patients (28.6%) showed in-
volvement of the spleen. Extra nodal site involvement was 
categorized as 1 site (N=7, 50%), ≥2 sites (N=4, 28.6%), 
and none (N=3, 21.4%). The median IPI and CNS IPI score 
was 3. High IPI (score of 4–5) and High CNS IPI (score 
of 4–6) were observed in three (21.4%) patients each.

The common stages observed were stages IV (N=8, 57.1%) 
and II (N=3, 21.4%). On IHC, five (35.6%) patients were 
found to be double-expressors of the markers C-MYC, 
BCL-2, and BCL-6. On analysis by FISH, C-MYC rearrange-
ment was found in two (15.4%) patients with none having 
concurrent rearrangement of BCL-2 or BCL-6, as shown 
in Table 1.

Therapy
Nine (64.2%) patients received R-CHOP and five (35.7%) 

received R-DA-EPOCH as first-line therapy. CNS prophy-
laxis with intrathecal-methotrexate (IT-MTx) was ad-
ministered concurrently with the R-DA-EPOCH regimen 
in all five patients, whereas five out of nine patients treated 
with R-CHOP received the same. High-dose MTx was ad-
ministered to the remaining four patients on R-CHOP. Three 
(21.4%) patients relapsed and received salvage chemo-
therapy with R-GDP (N=2) and R-DHAP (N=1) regimens.

Treatment outcome
The median follow-up duration was 10.5 (1.13–19.3) mo. 

Response rates after first-line therapy were: complete re-
sponse (CR), 71.4% (N=10); partial response (PR), 14.2% 
(N=2); stable disease (SD), none, and progressive disease 
(PD), 14.2% (N=2), with overall response rates (ORR) of 
85.7%. One patient progressed rapidly on first line and 
died soon after starting therapy. Of the three (21.4%) patients 
who relapsed, two (14.2%) died from disease progression. 
The third death was due to COVID-19 pneumonia (Table 2). 

Survival
The mean progression-free survival (PFS) and overall sur-

vival (OS) were 14.86 (median, not reached) and 15.58 
(median, not reached) mo, respectively. One-year PFS and 
OS were both 76.2%.


