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Abstract: Acquired pure red cell aplasia (aPRCA] is a kind of anemia characterized by severe
reticulocytopenia and reduced bone marrow erythroblastic cells. For patients who are
refractory to the first-line therapy (cyclosporin A with/without glucocorticoids), second-line
therapy is considered less effective. We report on a patient with primary aPRCA who was
refractory to cyclosporin A, glucocorticoids, and several second-line regimens. The patient
was treated with sirolimus for 10 months with no improvement in hemoglobin but complete
response was achieved after adding eltrombopag at a dosage of 25 mg/day. Eltrombopag was
well tolerated with no evidence of clonal evolution at the end of follow up. This case provided a
new attempt at treating patients with refractory/relapse aPRCA with eltrombopag, probably in

combination with sirolimus.
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Acquired pure red blood cell aplasia (aPRCA)
can be primary or secondary to other diseases or
drugs. Primary aPRCA is mainly caused by
immune dysfunction that interrupts erythroid dif-
ferentiation.!»> The main treatment for aPRCA
focuses on immunosuppression. Cyclosporin A
(CsA), with or without glucocorticoids (GS), is
currently the most effective treatment option.!?
However, for some patients this treatment is
ineffective or patients are intolerant to it, and
second-line therapies are required, including
cyclophosphamide (CTX), methotrexate, antihu-
man thymocyte immunoglobulin, rituximab,
bortezomib, etc.!

Eltrombopag, an oral thrombopoietic receptor
agonist, is firstly approved to treat patients with
immune thrombocytopenic purpura.>* Recently,
it has shown a promising effect on refractory
severe aplastic anemia (SAA) and SAA not eligi-
ble for hematopoietic stem cell transplantation
(HSCT).*7 It works not only on megakaryopoie-
sis, but also on granulocytic hematopoiesis and
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erythropoiesis in patients with aplastic anemia.
Apart from the hematopoiesis stimulation effect,
it can also regulate immune function.” As far as
we know, there has been only one report where
eltrombopag was effective in treating erythroid
aplasia and transfusion dependence after HSCT
in two patients who had not benefited from mul-
tiple previous treatments.® Here we report a suc-
cessful case of refractory primary aPRCA treated
with eltrombopag after the failure of almost all
second-line therapies.

A 45-year-old Chinese man came to our clinic
because of hypodynamia in July 2015. His past
medical history included reflux esophagitis, and
physical examination revealed only anemia.
Laboratory examinations indicated a moderate
anemia with hemoglobin (Hgb) of 76 g/LL and the
reticulocyte percentage as 0.23%. The level of
ferritin was 468 ng/ml with no other abnormalities
indicated for iron, folic acid, and vitamin B12.
The liver and renal function tests were within the
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reference ranges [including lactate dehydroge-
nase (LDH) and bilirubin]. The results of
Coombs test, urine (Rous), free hemoglobin, and
schistocytes were unremarkable. Infections were
excluded after screening for viral (including cyto-
megalovirus, Epstein—Barr virus, herpes simplex
virus 1 and 2, and parvovirus B19) and other
infections. Immunity results showed no signifi-
cant abnormalities in antinuclear antibodies,
rheumatoid factors, and immunoglobulins.
Following tumor screening, the tumor markers
were all negative and the results of chest com-
puted tomography scan and abdominal ultra-
sonography showed no clear prompts for solid
tumor. Flow cytometry tests for lymphoprolifera-
tive diseases and paroxysmal nocturnal hemoglo-
binuria (PNH) were normal. The results of bone
marrow morphology showed decreased erythro-
poiesis with a myeloid/erythroid ratio of 25:1,
whereas precursors of other lineages were well
detected without abnormalities (Figure 1). Bone
marrow immunophenotyping and karyotype were
both negative. He was diagnosed with primary
aPRCA after secondary causes had been carefully
ruled out.

Immunosuppression therapy (IST) combining
with CsA (200mg/day) and prednisone (50mg/
day) was initiated in 2015, and the plasma concen-
tration of CsA was maintained at 120-600ng/ml.
After a 7-month treatment of IST, GS were
stopped and the patient achieved a complete
response (CR). However, when the CsA was
tapered to 75mg/day, the disease relapsed in
February 2017, at which point CsA was adminis-
tered at 200mg/day. From February 2017 to
December 2018, recurrence occurred four times
after drug tapering and the patient recovered each
time when the dose was increased (Figure 2). The
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Bone marrow smear showing decreased erythropoiesis (a) and the precursors of other lineages
showing no other abnormalities (b) in July 2015.

erythropoietin level was within the normal range
at diagnosis, and recombinant human erythropoi-
etin (thEPO) was added at 10,000 U god for
4 months from August 2018 when the patient was
transfusion dependent. Bone marrow morphol-
ogy, chromosome, fluorescence i situ hybridiza-
tion (FISH) tests, and immunotyping were
repeated several times, and he was diagnosed
with primary aPRCA with no evidence of myelo-
dysplastic syndrome or PNH.

The patient became transfusion dependent (Hgb
level 54¢g/L) in December 2018 when CsA was
still being administered at full dose and steroids
were no longer administered. The therapy was
switched to sirolimus at 2mg/day with a trough
concentration of 6-8 ng/ml, combined with CTX
(500 mg/week for 6 months) and rhEPO (10,000
U god for 6 months). The Hgb level was between
30g/L and 50g/L after 3 months of treatment.
Sirolimus was shortly replaced by bortezomib
(2.6 mg/week) for 4weeks in combination with
rituximab 500 mg once in February 2019, fol-
lowed by sirolimus + CTX + rhEPO and then
sirolimus alone. The Hgb level was maintained
within 50—60 g/L. during this period (Figure 2).

In October 2019, when sirolimus had been
administrated for 10months (but interrupted
when bortezomib and rituximab were adminis-
tered), the Hgb level dropped to 30-45g/L.
Repeated workup including bone marrow smear,
bone marrow biopsy, chromosome tests, FISH
tests, immunotyping, etc., confirmed the diagno-
sis of primary aPRCA at that point. Serum ferri-
tin level was 2023 ng/ml but the patient refused
iron chelation therapy due to financial difficulties.
Eltrombopag 25mg/day was combined with
sirolimus. Surprisingly, after 1 week of treatment,
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the patient’s Hgb level, which had been persis-
tently low for 8 months, gradually increased. After
1 month, Hgb level increased to 72g/L. and the
patient became transfusion independent. Hgb
increased to 99g/L after 2-month therapy and
finally increased to 132g/L. in January 2020.
The highest platelet level was 323 X 10%L and
remained normal for most of the time. During
follow up, the patient came back to our clinic in
March 2020 with an Hgb level of 140g/L, a nor-
mal platelet level, and without any overt symp-
toms (Figure 2). No notable side effects were
found after careful physical examination and lab-
oratory evaluations. Serum ferritin level was
1099ng/ml. Repeated bone marrow and other
laboratory tests showed no evidence of clone evo-
lution or myelofibrosis. By the end of submission,
eltrombopag had been administrated for 7 months
with a constant dosage of 25mg/day. We will
reduce the dosage to 25mg qod in May 2020 if
the Hgb level is still within the normal range.

CsA and/or GS! are still the first choice for treat-
ment of patients with primary aPRCA. It has
been reported that CsA and GS appear to have a
77% and 40% response rate (CR + partial
response), respectively.l:%10 For patients unre-
sponsive to GS or CsA, cytotoxic agents, such as
azathioprine and CTX, and other immunosup-
pression compounds like tacrolimus were com-
monly considered, but the effects were
limited.!>!11:12 In our previous study sirolimus was
reported to produce a nearly 76% response rate in
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patients with refractory/relapsed aPRCA.13:14 The
median onset time was 4 months with a range of
2—7months. Previous reports have shown rituxi-
mab and bortezomib to be effective for refractory/
relapsed aPRCA, ecither as single agents or in
combination.!5-17 However, strong and long-term
use of IST may carry high risks for infection,
which is the leading cause of death in most
patients.!8

Eltrombopag was approved to treat SAA, in both
refractory and newly diagnosed patients, com-
bined with IST.# Obvious effects were noticed on
the platelets, white blood cells, and Hgb. Based
on these properties, Busca ez al.® used eltrom-
bopag to treat two patients with aPRCA second-
ary to major ABO incompatible HSCT, who were
resistant to multiple first- and second-line thera-
pies. The Hgb levels of both patients improved
after 1 month and eventually reached CR after 6
months of treatment.

Our patient was diagnosed as primary aPRCA
after other diseases and possible secondary causes
were ruled out. He responded to first-line therapy
with CsA and GS, but became refractory after
nearly 3years of full-dose therapy and suffered
from severe anemia even with the use of CsA.
Second-line therapies including CTX, sirolimus,
rhEPO, rituximab, and bortezomib had been
attempted over a long period with few noticeable
therapeutic effects. However, the Hgb level
increased rapidly after eltrombopag was added
and the patient achieved CR at 3 months.
Although the late response of sirolimus could not
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be completely excluded, eltrombopag definitely
accelerated the recovery of this patient.

The mechanism by which eltrombopag has mod-
erate effects on the recovery of erythropoiesis
remains unknown. According to the literature,
c-MPL is expressed on the surface of hematopoi-
etic stem (progenitor) cells. Eltrombopag binds to
the c-MPL transmembrane domain to activate the
downstream janus kinases/signal transducers and
activators of transcription, STAT (JAK/STAT)
signal transduction pathway and thus promotes
multilineage hematopoiesis.>1° On the other hand,
Alvarado ez al. found that eltrombopag can evade
IFNy-mediated inhibition of hematopoietic stem
cells and activate the c-MPL downstream signal
transduction pathway.?® Other reports showed
that the immunoregulatory properties of eltrom-
bopag may be related to its positive effects on
immune-mediated cytopenia.?!  Eltrombopag
exerts immunomodulatory effects through increas-
ing regulatory T cells and B cells, secreting TGFp,
reducing the release of IFNy and TNFa, inhibit-
ing dendritic cell differentiation, and increasing
Treg activity.”22 All these mechanisms illustrate
potential therapeutic value for aPRCA, which is
also an immune-related anemia disease.

Of note, we cannot fully exclude the late effects of
sirolimus although most of our patients responded
to sirolimus by month 4 and the latest response
occurred at month 7 in our previous reports.!¢ In
this case, the Hgb level remained consistently low
after 10months of sirolimus and even declined
dramatically before eltrombopag started to be
administered. Based on our clinical experience,
we believed that sirolimus alone might not be the
reason for disease improvement, although a syner-
gistic effect could not be excluded because siroli-
mus also moderates immune function through
suppressing Thl immune responses, eradicating
pathogenic CD8+ T cells, stimulating immuno-
suppressive Treg cells, and protecting hematopoi-
etic stem and progenitor cells.!%23:24 The literature
on SAA has shown that the combination of
eltrombopag and IST is better than using eltrom-
bopag alone,*2> so we continued the treatment of
sirolimus with eltrombopag. Since other second-
line therapies had been ceased for at least 6 months
when eltrombopag was added, their positive
effects on erythropoiesis were negligible.

Existing data suggest that iron chelation therapy
is able to induce an erythroid response,2°

unfortunately this patient did not receive any iron
chelators. However, after the effective treatment
of anemia, the serum ferritin level also dropped
significantly, probably due to the improvement of
ineffective hematopoiesis?’ and the possible iron
chelation effect of eltrombopag.28

In this case, eltrombopag was well tolerated with
mild and transient thrombocytosis. In the literature,
commonly observed side effects of eltrombopag
include headache, nausea, diarrhea, high fever,
fatigue, joint pain, and abnormal laboratory indica-
tors for the liver and gallbladder, all of which were
not seen in this patient. Rare side effects including
cataract, bone marrow fibrosis, thrombosis, and
clonal evolution322:29 were not discovered either,
although the follow-up period was only short.

To our knowledge this is the first case report on the
treatment of primary aPRCA with eltrombopag. We
provided a novel potential treatment for refractory/
relapse primary aPRCA, however, a longer follow up
is needed to evaluate the long-term therapeutic
effects and the potential long-term side effects.
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