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Severe aplastic anemia (SAA) is a rare, life-threatening
bone marrow disorder characterized by pancytopenia in
the peripheral blood secondary to aregenerative hemato-
poietic failure.

In 1-5% of cases, SAA is associated with pre-existing
hepatitis, which precedes the onset of anemic symptoms by
up to 6 months [1]. The standard primary therapy for SAA
in 2023 for children is allogeneic hematopoietic cell trans-
plantation (allo-HCT) from a matched family donor (MFD)
[2]. When an MFD is unavailable, immunosuppressive treat-
ment (IST) using rabbit globulin, cyclosporine and steroids
is used. If immunoablation fails, allo-HCT from a matched
unrelated donor (MUD) is recommended.

Over the years, significant advances have been made
in treatments for SAA involving three key medications: el-
trombopag, darbepoetin alpha, and filgrastim, which each
play a role in stimulating blood cell production [3-6]. EI-
trombopag is an orally administered thrombopoetin re-
ceptor agonist (TPO-RA). By stimulating the thrombopoi-
etin receptor, platelet production increases. Studies have
demonstrated the efficacy of eltrombopag as a first-line
treatment or combined with IST to treat SAA [5, 7]. Darbe-
poetin alpha is a synthetic erythropoietin-stimulating agent
regulating red blood cell production, while filgrastim is a re-
combinant form of human granulocyte colony-stimulating
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factor (G-CSF) which stimulates the production of white
blood cells, particularly neutrophils.

The aim of this report was to present a case of suc-
cessful triple line stimulation therapy in a pediatric patient
following allo-HCT.

A 14-year-old boy with autoimmune hepatitis was diag-
nosed in July 2021 via a hepatic biopsy. Two months lat-
er, the patient was hospitalized in another hospital, where
a diagnosis of hepatic associated severe aplastic anemia
(HA-SAA) was confirmed after ruling out Fanconi anemia
and nocturnal paroxysmal hemoglobinuria. In December
2021, IST consisting of rabbit thymoglobulin, cyclosporine
and steroids was implemented. Due to the lack of response
to IST, a search for a MUD was initiated. On admission to
the transplant unit, physical examination revealed features
of Cushing syndrome, jaundice and inflammatory anal le-
sions. Laboratory investigations demonstrated pancytope-
nia, hyperbilirubinemia (predominantly direct hyperbiliru-
binemia) and elevated inflammatory markers. In February
2022, after conditioning with fludarabine (30 mg/m?/day;
days -6 to -3), cyclophosphamide (750 mg/m?/day; days
-6 to -3) and anti-thymocyte globulin (ATG) (2.5 mg/kg/
/day; days -6 to -3) peripheral blood hematopoietic stem
cells (PBHSC) (NC = 7.26 x 10° cells/kg, CD34+ = 4.52 x
x 10° cells/kg) were transplanted. Cyclosporine and a short
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Figure 1. Hematological results and applied therapy; s.c. — subcutaneous; p.o. (Latin per os) — oral administration; q.d. (Latin quaque die)
—once daily; g.o.d. (Latin quaque altera die) — every other day; WBC — white blood cells; ANC — absolute neutrophil cells; Hb — hemoglobin;

PLT — platelets

course of methotrexate were used for graft-versus-host dis-
ease (GvHD) prophylaxis. For prevention of Epstein-Barr vi-
rus (EBV) reactivation, rituximab was administered on day
+5 post-transplantation, and prophylaxis with letermovir
was administered against cytomegalovirus (CMV) reacti-
vation. The post-transplantation period was complicated
by bloodstream infection by Staphylococcus haemolyticus
and virus BK (BKV)-cystitis.

Due to a lack of hematopoietic recovery, filgrastim [5 pg/
/kg subcutaneous (s.c.)] was used from days +10 to +25.
Granulocyte engraftment was observed on day +26. The
same day, a myelogram revealed a poorly cellular marrow,
with representation of all cell lines. From day +31 onwards,
the patient repeatedly required supplementary transfusions
of red blood cells and platelets due to anemia and symp-
tomatic thrombocytopenia. Consequently, on day +40, it
was decided to include erythropoietin (EPO) and thrombo-
poietin receptor agonist eltrombopag. The patient received
a total of four doses of darbepoetin alpha (40 ug s.c.), with
progressively longer intervals between the doses. For el-
trombopag, initially a dose of 50 mg per os (p.o.)/day was
used, followed by 100 mg p.o./day, up to a maximum dose
of 150 mg p.o./day, and then back down to 50 mg p.o./
/day followed by 50 mg every other day.

This triple line stimulation therapy resulted in a grad-
ual normalization of hematological parameters (Figure 1).

No adverse effects were observed, apart from a transient
increase in transaminases.

Triple therapy with eltrombopag, darbepoetin alpha,
and filgrastim contributed to the achievement of remission
and sustained hematological reconstruction, despite bone
marrow hypoplasia after transplantation. This treatment
proved effective, safe, and fairly well tolerated.

In conclusion, the enhancement of allo-HCT with the
supportive use of triple stimulation comprising eltrom-
bopag, darbepoetin alpha, and filgrastim, improved pan-
cytopenia and prevented other complications. By under-
standing these drugs, treatment plans can be made to
improve the outcomes and prognosis for patients with
HA-SAA.
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