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Abstract: Refractoriness to standard first-line therapy in immune thrombocytopenia (ITP) should
foster additional diagnostic work-up to exclude hematological clonal disease, mostly myelodysplatic
syndrome (MDS) or clonal cytopenia of unknown significance (CCUS), which may present with
isolated thrombocytopenia of immune or non-immune origin. We herein report on a patient who
showed a transient leukoerythroblastic reaction (LEB) associated with bone marrow myelofibrosis
upon rompilostim treatment, challenging a diagnosis of primary ITP and requiring additional
investigations. RUNX-1-mutated myelodysplastic syndrome was eventually diagnosed. Even though
LEB and marrow fibrosis have already been rarely reported during romiplostim treatment for ITP, this is
the first case to our knowledge in which a background clonal hematopoiesis was diagnosed and deemed
potentially involved in the abnormal response to this thrombopoietin receptor agonist (TPO-RA).
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1. Introduction

Immune dysregulation has been supposed to mediate thrombocytopenia in a non-
negligible percentage of pre-leukemic myeloid clonal disorders [1], where multi-refractoriness
to standard primary ITP first-line treatments and suboptimal response to TPO-RAs have
also been reported [2]. Therefore, in refractory ITP, hematopoietic clonal disease should be
actively investigated through an extended diagnostic work-up, before more aggressive or
combinatorial approaches are implemented [3].

TPO-RAs are considered safe [4] but an increase in bone marrow reticulin fibers
has been estimated to occur in 5–10% percent of romiplostim-treated trial patients [5],
and has also been more recently described with avatrombopag [6]. In this case report,
combined refractoriness to romiplostim and the appearance of LEB in a patient with
putative primary ITP prompted bone marrow investigations which eventually uncovered
clonal hematopoiesis with myelodysplastic changes and fibrosis.

2. Detailed Case Description

A 76-year-old Caucasian man was evaluated for isolated thrombocytopenia (89 × 109/L).
His clinical history was remarkable for ischemic and hypertensive cardiopathy, chronic
obstructive lung disease, and a surgically corrected aortic aneurysm. After pseudothrom-
bocytopenia, HVC, HIV, and Helicobacter pylori infections, common variable immunod-
eficiency, monoclonal gammopathy, and systemic autoimmune diseases were excluded,
an operational diagnosis of ITP was provided due to a progressive decrease in platelet
counts (nadir 34 × 109/L), lower leg purpura onset, and absence of signs of bone marrow
disease (splenomegaly, macrocytosis, and other peripheral blood abnormalities). Since
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first-line high-dose oral prednisone (1 mg/Kg) provided only partial platelet recovery
(50–55 × 109/L), a cycle of high-dose intravenous immunoglobulin was added without any
further improvement. A TPO-M, romiplostim (1 µg/Kg), was then introduced and progres-
sively increased (up to 3 µg/Kg) without an effect on the platelet count. Nonetheless, after
a month of romiplostim therapy, the appearance of myeloid blasts (1%), early erythroid
cells (8%), and hyposegmented hypogranulated neutrophils was noticed on peripheral
blood smear examination, and a bone marrow biopsy (BMBx) was scheduled to exclude
hematological malignancy. While marrow aspirate smear was not diagnostically reliable
due to low and not-well-preserved cellularity, the biopsy reported delayed and hyperplastic
maturation of granulopoiesis (myeloid/erythroid ratio 12:1), without excess blasts, and
flow cytometry showed absence of hematogones and B-cell precursors, reduced neutrophil
SSC, and inhomogeneous CD14 expression on monocytes without increased blast count.
Cytogenetic analysis was normal (a molecular study was not performed). Globally, no
clear evidence of a myeloid neoplasm was produced, and a diagnosis of primary refractory
ITP was made. In the following two months, the dose of romiplostim was progressively
increased up to 8 µg/Kg without any improvement in platelet count but with relentlessly
worsening of peripheral LEB (myeloid blasts 36%, erythroblasts 59%, myeloid precursors
5%) and appearance of tear-drop poikilocytes (Figure 1).
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Figure 1. Peripheral blood film (May Grunwald-Giemsa, 200×) showing nucleated red cells (*),
myeloid blast cells (#), dysplastic neutrophils (◦), and rare dacryocytes.

A second BMBx was thus performed: the aspirate was again suboptimal for diagnostic
purposes; flow cytometry revealed the presence of immunophenotypically myeloid blasts
(21% of total cellularity), mild abnormalities in erythroid maturation (reduced CD71),
and myeloid maturation (reduced SSC) and the absence of lymphoid B precursors and
hematogones. The BMBx showed dysplastic megakaryocytes, hyperplastic and dysplastic
granulopoieisis without excess blasts (<5%), erythroid hypoplasia, and reticulin marrow
fibrosis (MF2 on WHO scale) (Figure 2) on Gomori staining, suggesting myelofibrosis
secondary to myelodysplastic syndrome (unclassifiable); cytogenetic analysis was normal
but a RUNX1 mutation was detected on next-generation sequencing with a variant allele
frequency (VAF) of 38%, which further confirmed an underlying myelodysplastic syndrome.

However, given the discrepancy in blast counts, a cautious wait-and-watch approach
was undertaken while withdrawing romiplostim treatment and introducing danazole.
In the following two months, the peripheral LEB disappeared, while the platelet count
did not improve, leaving the patient platelet transfusion-dependent. Disappearance of
tear-drop poikilocytes was evident, but refractory progressive neutropenia appeared and
was complicated by septic cholangiopathy, requiring hospitalization and surgery. After
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resolution of sepsis, with the patient still being on danazol (200 mg/d), a follow-up BMBx
(9 months after the previous one) was performed that showed complete resolution of
fibrosis (Figure 3) with persistent myelodysplastic changes and a blast count of 8% on bone
marrow biopsy and 3–6% on aspirate smear (Figure 4). RUNX1 mutation was confirmed
(VAF 19%).

Flow cytometry reported the same dysplastic changes previously reported but a
reduced blast count (2%). A final diagnosis of MDS with excess blasts (ICC 2022)/MDS
with increased blasts—IB1 (WHO 2022) was made. After azacytidine treatment, the patient
remained clinically stable and transfusion-independent, and a follow-up BMBx after 16
cycles demonstrated complete remission with partial hematological recovery as per IWG
2023 response criteria for higher-risk myelodysplastic syndrome [7].
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3. Discussion

Our case is unique in that an LEB with reversible bone marrow fibrosis uncovering
MDS has not been reported before, at least to our knowledge, in patients treated with
romiplostim for presumed ITP.

Romiplostim treatment for ITP has been associated with bone marrow fibrosis in a vari-
able percentage of cases. After being first reported in clinical trials [8,9], a dedicated safety
study, performed by Kuter et al. [5] to track the incidence and evolution of reticulin fibrosis,
suggested that a significant proportion of patients (5–10%) show a mild non-progressive
increase in reticulin fiber formation, which is likely to be dose-related and reversible. In the
following decade, other authors [10,11] investigated the long-term consequences of marrow
fibrotic changes, showing that a moderate increase in reticulin fibrosis (MF-2) was observed
in 18% at a median time of treatment of 2.5 years [10]. Severe grades of reticulin fibrosis
(MF-3 and/or collagen fibrosis) were extremely rare in both studies. In general, it did not
seem that TPO-RAs induced substantial fibrosis or changes in the number or morphology
of peripheral blood cells. Both reticulin and collagen fibrosis regressed in most patients
after discontinuation of TPO-RA.

While formal indications for bone marrow monitoring in romiplostim-treated patients
have not been established, clinical studies and case reports mandate active vigilance in ITP
patients on long-term TPO-RAs, especially when changes in peripheral blood counts and
morphology are detected. Besides these subtle fibrotic changes of apparently benign signif-
icance, the onset of higher-grade myelofibrosis with peripheral leukoerythroblastosis has
been seldom reported in the literature [12,13], maybe reflecting an idiosyncratic mechanism
related to genetic individual susceptibility or other unknown factors.

The appearance of LEB, in combination with romiplostim refractoriness, led us to
perform serial bone marrow investigations until a diagnosis of myelodysplastic syndrome
with RUNX1 mutation was established, adding a new layer of complexity and suggesting a
new potential pathophysiological explanation. In fact, even though a cytogenetic clonality
marker was not detected at first bone marrow work-up (unfortunately, a molecular study
was not available at our center at that time), preventing us from establishing an earlier
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definitive diagnosis of MDS or CCUS, the morphological and flow cytometric analysis of
peripheral blood and bone marrow had displayed mild signs of multilineage dysplasia,
favoring this hypothesis. It seems thus likely the refractoriness to standard ITP treatment
and the leukoerythroblastic crisis with myelofibrosis were related to undetected RUNX1-
driven clonal hematopoiesis with abnormal sensitivity to TPO receptor stimulation [14].
For obvious ethical reasons, such a hypothesis could not be proven by re-administration of
romiplostim. Whether, in this patient, the mechanism of thrombocytopenia was, at least in
part, immune-mediated could not be evaluated since no validated laboratory and clinical
criteria are available to disentangle this conundrum.

In conclusion, even though the latest guidelines state that bone marrow examination
in patients with isolated thrombocytopenia is not necessary irrespective of age, this case
report confirms previous experience by Lapis et al., 2023 [15], i.e., that a myeloid neoplasm
should not be overlooked in patients presenting with isolated thrombocytopenia, especially
those of older age (>60), male sex, and with mild thrombocytopenia (e.g., >40.000/mcL),
in which cases a bone marrow investigations could be anticipated at the earliest stages of
diagnostic work-up.
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