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Abstract

Background: Thrombocytopenia post hematopoietic stem-cell transplantation (HCT) usually
contributes to poor outcomes with no standardized treatment. Eltrombopag and romiplostim
can be feasible for post-HCT thrombocytopenia, but the use of avatrombopag has not yet been
evaluated.

Objectives: We aimed to evaluate the efficacy and safety of avatrombopag treatment in
patients diagnosed with post-HCT thrombocytopenia.

Design: In this retrospective study, we evaluated the efficacy and safety of avatrombopag
treatment in a cohort of 61 patients diagnosed with thrombocytopenia post HCT in our clinical
center.

Methods: Avatrombopag was initiated at 20 mg daily, with a dosage adjustment to achieve
platelet recovery to>20 X 109/l independent from transfusion for 7 consecutive days (overall
response, OR] or to >50 X 10%/l free from transfusion for 7 consecutive days (complete
response, CR). Factors influencing OR and CR were studied in univariate and multivariate
analyses, respectively. Within the follow-up, adverse events like myelofibrosis, thrombosis,
and organ toxicities were monitored carefully.

Results: The overall response rate (ORR) to avatrombopag was 68.9% and the cumulative
incidence (Cl) of OR was 69.1%. The complete response rate (CRR] and the Cl of CR were both
39.3%. The median days from avatrombopag initiation to OR and CR were 21 and 25days,
respectively. An adequate number of megakaryocytes before the initiation of avatrombopag
was an independent protective factor of avatrombopag treatment for OR (hazard ratio,

HR = 4.628, 95% confidence interval 1.92-11.15, p=0.0006) and CR (HR = 4.892, 95%
confidence interval 1.58-15.18, p=0.006). Avatrombopag was well tolerated in all patients with
no severe adverse events.

Conclusion: Our findings suggested that avatrombopag can be optional for thrombocytopenia
post HCT.

Keywords: avatrombopag, hematopoietic stem-cell transplantation (HCT), megakaryocytes
(MKs), thrombocytopenia
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Introduction

Hematopoietic stem-cell transplantation (HCT) is
a critical therapy for several hematological malig-
nancies and non-malignant disorders. Nevertheless,
HCT has several severe complications affecting its
benefit, among which thrombocytopenia brings a

high risk of transplantation-related mortality
(TRM).!-3 The reported incidence of thrombocy-
topenia post HCT varies from 20% to 40%.>
Causes of thrombocytopenia post HCT are
diverse, including impaired graft function, graft-
versus-host disease (GVHD), viral infection,
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were documented to restore platelet counts in
patients who suffer from thrombocytopenia post
HCT, but still, standardization and reliability of
these therapies are lacking for these patients.

Avatrombopag is a new kind of small molecule
thrombopoietin receptor agonist (TPO-RA)
approved for the indications of either periproce-
dural thrombocytopenia associated with chronic
liver disease (CLD) or adult chronic immune
thrombocytopenia (ITP). Avatrombopag has
similar drug properties to eltrombopag, such as
the same binding site of c-mannosylation of
thrombopoietin receptor (c-MPL) and the
potency of inducing the differentiation and matu-
ration of megakaryocytes (MKs), finally leading
to the increase of platelet production. However,
two main differences between avatrombopag and
eltrombopag exist. Approximately 88% of the
avatrombopag is eliminated through gut,” indi-
cating that it is almost free from the signal for
hepatotoxicity unlike eltrombopag. The other dif-
ference is that avatrombopag does not require
dietary restrictions owing to its zero- and first-
order absorption property.® In contrast, eltrom-
bopag is poorly absorbed in the presence of
dietary fat and multivalent cations such as
calcium.”

Two prior TPO-RAs, romiplostim and eltrom-
bopag, have been validated to be feasible for
thrombocytopenia post HCT, but information
regarding the use of avatrombopag is presently
absent. Therefore, we reported the efficacy and
safety of avatrombopag based on the data derived
from 61 patients who suffered from thrombocyto-
penia post HCT in our clinical center. To our
knowledge, it is the first retrospective study of
avatrombopag as a therapy for the post-HCT
thrombocytopenia.

Method

Patients

This retrospective cohort included 61 consecu-
tive patients who developed thrombocytopenia
after HCT and were treated with avatrombopag
in the First Affiliated Hospital of Soochow
University between September 2020 and October

2.5 times and twice normal levels, respectively),
and absence of evidence of concurrent disease
relapse. The study was approved by the ethics
committee of our hospital (approval number:
Sdfyy-2021-301) and informed consent forms
from all patients were obtained. We de-identified
all patient details in our manuscript. The inclu-
sion procedure was shown in Figure 1.

Conditioning regimen and prophylaxis of GVHD

The following conditioning regimens were imple-
mented: (1) Modified BuCy: It consisted of
semustine 250 mg/m?/day orally on day —10, cyta-
rabine 2 g/m?/day intravenously on days —9 to —8,
busulfan (Bu) 0.8 mg/kg intravenously every 6h
on days =7 to =5, and cyclophosphamide (Cy)
1.8 g/m?/day intravenously on days —4 to —3. (2)
TBI + Cy: It was composed of semustine 250 mg/
m?/day orally on day —8, total body irradiation
(TBI) 400-450 cGY/day on days —7 to —6, cyta-
rabine 2 g/m?/day intravenously on days —6 to —5,
and Cy 1.8 g/m?/day intravenously on days —4 to
—=3. (3) Flu + Cy: This regimen contained
Fludarabine (Flu) 30 mg/m? on days —7 to —3 and
Cy 50mg/kg/day on days —4 to —3. Modified
BuCy and TBI + Cy were considered myeloabla-
tive conditioning (MAC), while Flu + Cy was
regarded as reduced-intensity conditioning (RIC).

GVHD prophylaxis included cyclosporine A
(CsA) 3mg/kg/day and short-course methotrex-
ate (IMTX) on day +1 (15mg/m?2), +3, +6, +11
(10 mg/m?) for human leukocyte antigen (HLA)—
matched sibling transplantation. In unrelated and
haploidentical transplantation, mycophenolate
mofetili (MMF) 15mg/kg orally every 12h on
days =9 to +28, and anti-thymocyte globulin
(ATG, thymoglobuline) 2.5mg/kg/day intrave-
nously on days =5 to —2 were administrated
besides CsA and a short-course MTX.

Criteria of thrombocytopenia post HCT

Thrombocytopenia post HCT was stratified into
two categories in our study, delayed platelet
engraftment (DPE) and secondary failure of
platelet recovery (SFPR). DPE was defined as a
platelet count less than 20 X 1091 or dependence
of platelet transfusion for over 35days after
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A total of 77 patients undergoing avatrombopag treatment post HCT between
September 2020 to October 2021

avatrombopag as preemptive therapy and developing

6 patients excluded due to
neither DPE nor SFPR

[ 71 patients regarded as DPE or SFPR with avatrombopag treatment ]

-

6 patients excluded

5 with severe liver dysfunction
1 without complete donor cell chimerism

‘ 65 patients with normal liver function and achievement of complete donor cell ’
chimerism before initiation of avatrombopag

4 patients excluded due to loss of follow-up }

[ 61 patients finally enrolled in the cohort ]

Figure 1. Flow chart of patient inclusion.

DPE, delayed platelet engraftment; HCT, hematopoietic stem-cell transplantation; SFPR, secondary failure of platelet

recovery.

HCT.8 SFPR was defined as a platelet count less
than 20 X 1091 which lasted for more than 7 con-
secutive days or with a demand for platelet trans-
fusions after primary platelet engraftment.®

Myelodysplastic syndrome (MDS), aplastic ane-
mia (AA), primary myelofibrosis (PMF), and
Fanconi anemia (FA) were considered bone mar-
row failure syndrome (BMFS) owing to the inca-
pability to produce adequate numbers of
hematopoietic elements.10-12

Bone marrow (BM) aspiration was performed
right before the initiation of avatrombopag
administration. The number of MKs was meas-
ured using a 1.5 X 3.5cm? area of BM aspirate
smear, with a normal range from 7 to 35.

Avatrombopag administration

The initial dose was 20 mg daily, which was sub-
sequently increased by 20mg every 2weeks in
accordance with the response and tolerance of
patients, with a maximum dosage of up to 60 mg/
day. Avatrombopag was tapered or stopped when
the platelet count was greater than 100 X 1091 or
200 X 1091, respectively, without any platelet
transfusion. If a decline of platelets reoccurred
during the tapering period, the dosage was
adjusted accordingly.

Endpoints

The primary endpoint was overall response (OR),
which was defined as an increase of platelet count
to>20 X 10%1 after the initiation of avatrom-
bopag, independence of platelet transfusion for at
least 7 consecutive days. Complete response
(CR), defined as a platelet recovery to >50 X 1091
after avatrombopag treatment absent from platelet
transfusion for 7 consecutive days, was one of the
secondary endpoints. Other secondary endpoints
included the days from avatrombopag initiation to
OR and CR, adverse events related to the applica-
tion of avatrombopag, and the independent fac-
tors affecting the response to avatrombopag
therapy. National Cancer Institute Common
Toxicity Criteria (NCI-CTC) version 5.0 was
introduced to grade adverse events in our study.
The reporting of this study conformed to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement.!3

Statistical analysis

Continuous data were shown as median plus
inter-quartile ranges (IQRs), while categorical
data were indicated as percentages. Categorical
data were compared using 2 test between groups,
while the comparisons of continuous data were
conducted with the Mann—Whitney U test. The
factors with a p value < 0.1 and with considerable
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clinical significance were input into multivariate
analysis. The cumulative incidence (CI) of OR
and CR were calculated respectively, and Gray’s
test was implemented regarding disease relapse
and death before platelet response as competing
risks. Data analysis was completely conducted
with R software (version 4.1.3). It was considered
statistically significant for p value <0.05. The fol-
low-up was up to 120 days after the first adminis-
tration of avatrombopag.

Results

Patient characteristics

Basic clinical characteristics of included patients
were summarized in Table 1. The underlying dis-
eases of the cohort were acute myeloid leukemia
(AML, n=23), acute lymphoblastic leukemia
(ALL, n=17), MDS (n=5), AA (n=6), PMF
(n=4) and others, including FA (n=1), chronic
myelomonocytic leukemia (z=2), and B cell lym-
phoma (n=3). The median age of the patients
was 43years old (IQR, 29-51). Neutrophil
engraftments were achieved in all patients with a
median time of 12days (IQR 11-14) after HCT.
Twenty-one (34.4%) and five (8.2%) patients
suffered from cytomegalovirus (CMV) and
Epstein—Barr virus (EBV) infection, respectively.
Fifteen (24.6%) patients experienced II to IV
degree of GVHD. Nineteen (31.1%) patients had
a history of thTPO administration. The whole
cohort consisted of 35 (57.6%) DPE patients and
26 (42.6%) SFPR patients.

Efficacy of avatrombopag treatment

Avatrombopag was started at a median time of
48days (IQR 31-66) post HCT. The maximum
dosage varied from 20 to 60mg, but only three
patients received the maximum dose of 60mg.
The total efficacy of avatrombopag was shown in
Table 2. In the whole cohort, 42 (68.9%) out of
61 patients responded to avatrombopag with a
median time of 21days (IQR 6-33). The CI of
OR was 69.1% (Figure 2). Among the 42 respond-
ers, 25 (59.5%) were diagnosed with DPE and the
rest 17 (40.5%) patients were SFPR. Twenty-four
(39.3%) of the patients analyzed achieved CR
with a median time of 25days (IQR 9-40). The
CI of CR was 39.3% (Figure 3). At the last follow-
up, 31 (50.8%) patients withdrew avatrombopag
without any platelet transfusion dependence. The

platelet counts of nine (14.8%) patients main-
tained stable independence of transfusion with the
help of avatrombopag, not meeting the criteria of
tapering off or quitting. Sixteen (26.2%) patients
were still in need of blood transfusion, most of
whom were suffering from severe infection or III
to IV degree of GVHD. Two of the 16 transfu-
sion-dependent patients responded to avatrom-
bopag previously, and the rest were non-responders
to avatrombopag (z=14). One (1.6%) patient
died, and four (6.6%) patients relapsed during the
follow-up period.

Predictors of the efficacy of avatrombopag
treatment

According to univariate analysis (Table 3), OR to
avatrombopag was relevant to the adequate MKs
before treatment initiation (89.7% for MK ade-
quate patients versus 32.6% for MK inadequate
patients, p<<0.0001, Figure 4(a)) and BMFS
diagnosis (43.8% for BMFES patients versus 78.1%
for non-BMFS patients, p=0.02, Figure 4(b)).
Clinical characteristics stratified by the endpoint,
CR to avatrombopag were demonstrated in sTa-
ble 1 in the supplemental material. Univariate
and multivariate analysis in regard to the factors
influencing CR were shown in sTable 2 in the
supplemental material. Univariate analysis
revealed that a CR to avatrombopag was associ-
ated with patient age [54.8% for elderly patients
(=43 years) wversus 23.3% for young patients
(<43years), p=0.01, Figure 4(c)], adequate
MKs in the BM before avatrombopag initiation
(53.9% for MK adequate patients versus 13.6%
for MK inadequate patients, p=0.004, Figure
4(d)), and BMFS (18.8% for BMFS patients ver-
sus 46.7% for non-BMFS patients, p=0.07,
Figure 4(e)). Other variables, including sex, dis-
ease types, disease status before HCT, the num-
ber of mononuclear cells or CD34 + cells,
GVHD, viral infection, and type of thrombo-
cytopenia post HCT, presented no impact on the
OR and CR to avatrombopag treatment.
Subsequently, multivariate analysis of OR and
CR were performed and the results were listed in
Table 3 and sTable 2 in the supplemental mate-
rial. The only independent factor for OR and CR
was the sufficiency of MKs in the BM before ava-
trombopag initiation (hazard ratio, HR = 4.628
for OR, 95% confidence interval, 1.92-11.15,
p»=0.0006, and HR = 4.892 for CR, 95% confi-
dence interval, 1.58-15.18, p=0.006).
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Table 1. Clinical characteristics of included patients.

n Overall Response to avatrombopag p
61 No (n=19) Yes (n=42)
Age, median (IQR), years 43 (29-51) 34 (29-51) 46 (28-52) 0.785
Sex, n (%) 0.235
Female 21 (34.4) 4(21.1) 17 (40.5)
40 (65.6) 15 (78.9) 25 (59.5)
Diagnose, n (%) 0.164
AML 23 (37.7) 4(21.1) 19 (45.2)
ALL 17 (27.9) 4(21.1) 13 (31.0)
AA 6(9.8) 4(21.1) 2 (4.8)
MDS 5(8.2) 2(10.5) 3(7.1)
PMF 4(6.6) 2(10.5) 2 (4.8)
Others 6(9.8) 3(15.8) 3(7.1)
aRisk category(n=45), n (%) 0.968
Intermediate 20 (44.4) 5 (50.0) 15 (42.9)
Adverse 25 (55.6) 5 (50.0) 20 (57.1)
BMFS, n(%]) 0.027
Yes 16 (26.2) 9 (47.4) 7(16.7)
No 45(73.8) 10 (52.6) 35(83.3)
HLA match, n(%) 0.732
(5-9)/10 55(90.2) 18 (94.7) 37(88.1)
10/10 6(9.8) 1(5.3) 5(11.9)
aDisease status before HCT (n=45), n (%) 0.556
CR 32(71.1) 6 (60.0) 26 (74.3)
PR 8(17.8) 2 (20.0) 6(17.1)
NR 5(11.1) 2 (20.0) 3(8.6)
ABO blood type, n(%) 0.796
Mismatch 32(52.5) 9 (47.4) 23 (54.8)
Match 29 (47.5) 10 (52.6) 19 (45.2)
Conditioning regimen, n(%]) 0.301
MAC 51 (83.6) 14.(73.7) 37(88.1)
RIC 10 (16.4) 5(26.3) 5(11.9)
[Continued]

journals.sagepub.com/home/tah 5


https://journals.sagepub.com/home/tah

THERAPEUTIC ADVANCES in
Hematology Volume 13

Table 1. (Continued)

n Overall Response to avatrombopag p
61 No (n=19) Yes (n=42)

Source of CD34+ cells, n (%) 1

PB 53 (86.9) 17 (89.5) 36 (85.7)

BM + PB 8(13.1) 2(10.5) 6(14.3)
MK counts before avatrombopag initiation, n(%) < 0.001

Inadequate 22 (36.1) 15 (78.9) 7(16.7)

Adequate 39 (63.9) 4(21.1) 35(83.3)
History of CMV infection, n (%) 21 (34.4) 8 (42.1) 13 (31.0) 0.577
History of EBV infection, n (%) 5(8.2) 3(15.8) 2 (4.8) 0.342
History of usage of rhTPO, n (%) 19 (31.1) 6(31.6) 13(31.0) 1
History of 1I-1V degree of GVHD, n (%) 15 (24.6) 6 (31.6) 9 (21.4) 0.595
Skin, n (%) 3(4.9) 1(5.3) 2 (4.8) 1
Liver, n (%) 4 (6.6) 2(10.5) 2 (4.8) 0.777
Lower gastrointestinal, n (%] 5(8.2) 2(10.5) 3(7.1) 1
Others, n (%) 3 (4.9) 1(5.3) 2(4.8) 1
HC, n (%) 6(9.8) 2(10.5) 4(9.5) 1

Type of thrombocytopenia post HCT, n (%)

DPE 35(57.4) 10 (52.6) 25 (59.5) 0.822
SFPR 26 (42.6) 9 (47.4) 17 (40.5)
MNC, median (IQR), X 108/kg 10.20 (8.26-15.49) 10.70 (8.79-15.03) 9.78 (7.91-16.12) 0.445
CD34. median (IQR), X 10¢/kg 3.68(2.62-5.27) 4.11(3.10-5.66) 3.35(2.45-4.95) 0.402
Neutrophil engraftment, median (IQR], days 12 (11-14) 13 (11-14) 12 (11-14) 0.992
bFACT-G score (n=60), median (IQR) 87.1(81.0-93.8) 83.0 (78.0-88.3) 88.9 (82.0-95.0) 0.017

AA, aplastic anemia; ALL, acute lymphoblastic leukemia; AML, acute myelocytic leukemia; BM, bone marrow; BMFS, bone marrow failure
syndrome; CMV, cytomegalovirus; CR, complete response; DPE, delayed platelet engraftment; EBV, Epstein-Barr virus; FACT-G, functional
assessment of cancer therapy-general; GVHD, graft-versus-host disease; HC, hemorrhagic cystitis; HCT, hematopoietic stem-cell transplantation;
HLA, human leukocyte antigen; IQR, inter-quartile range; MAC, myeloablative conditioning; MDS, myelodysplastic syndrome; MNC, mononuclear
cell; NR, no response; PB, peripheral blood; PMF, primary myelofibrosis; PR, partial response; rhTPO, recombinant human thrombopoietin; RIC,
reduced-intensity conditioning; SFPR, secondary failure of platelet recovery.

aAmong patients with ALL, AML, and MDS.

bPatients alive till the end of follow-up.
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Table 2. Outcomes of avatrombopag treatment.

Characteristics Outcomes
Time from transplantation to avatrombopag treatment, median (IQR), days 48 (31-66)
Achievement of OR, n (%) 42 (68.9%)
Achievement of CR, n (%) 24 (39.3%)
Days from initiation of avatrombopag to response, median (IQR), days 21 (6-33)
Days from initiation of avatrombopag to complete response, median (IQR), days 25 (9-40)
Maximum dose of avatrombopag, n(%)
20 mg, daily 31 (50.8%)
40mg, daily 27 (44.3%)
60mg, daily 3 (4.9%)
State of follow-up till 120days after avatrombopag administration, n(%])
Platelet transfusion independent without avatrombopag 31(50.8%)
Platelet transfusion independent with avatrombopag 9 (14.8%)
Platelet transfusion dependence 16 (26.2%)
Died 1(1.6%)
Relapse 4 (6.6%)

CR, complete response; IQR, inter-quartile range; OR, overall response.

Adverse events of avatrombopag treatment

Six (9.8%) patients developed hepatic dysfunc-
tion during the avatrombopag treatment. Four
(66.7%) of them developed hepatic GVHD and
the remaining two (33.3%) patients suffered from
severe infection. Nevertheless, none of the six
patients discontinued the treatment of avatrom-
bopag. Two patients who received avatrombopag
40 and 60 mg/day, respectively, reported nausea,
but treatment continued, and the symptoms dis-
appeared with dosage adjustment. Dry tap of
three patients at the initial diagnosis improved
and the remaining patients presented no addi-
tional dry tap of BM aspiration. None of the
patients developed fatigue, overt thrombosis, or
grade III to IV degree of organ toxicities based on
NCI-CTC.

Discussion
In this retrospective study, the OR rate (ORR) of
avatrombopag treatment for thrombocytopenia

post HCT was 68.9% and the CI of OR was
69.1%. In addition, the CR rate (CRR) and the
CI of CR were both 39.3%. Avatrombopag was
well tolerated among the included patients. None
of them developed thrombosis, BM fibrosis, or
organ toxicities. To the best of our knowledge, it
was the very first time to explore the efficacy and
safety of the avatrombopag treatment post HCT.

Another oral TPO-RA, eltrombopag, has been
widely used in AA and adult ITP, but limited num-
bers of studies focused on the eltrombopag treat-
ment within the setting of thrombocytopenia post
HCT. These studies were detailed in sTable 3 in
the supplemental material, but those concerning
cytopenia in two or three lineages were not
included. Most of the studies were retrospective
and in small sample sizes. The reported ORRs (the
proportion of patients whose platelet counts > 20X
1091, free from transfusion) were similar to that of
our study. However, the CRRs (the proportion of
patients whose platelet count increased greater
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Figure 2. The cumulative incidence of overall response (CR (n=61).

response (OR] (n=61).

Table 3. Factors influencing overall response in univariate and multivariate analysis.

Characteristics Univariate Multivariate
HR p HR p
Sex
Female 1
Male 0.687 (0.38-1.24) 0.21 -

<43 1

=43 1.53 (0.652-2.81) 0.17 1.506 (0.841-2.70)  0.17
BMFS

No 1

Yes 0.383(0.173-0.851) 0.02 0.567(0.242-1.33)  0.19

Type of thrombocytopenia post HCT
DPE 1
SFPR 0.882 (0.483-1.61) 0.68 -
[Continued]
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Table 3. (Continued)

Characteristics Univariate Multivariate
HR p HR p

HLA match

(5-9)/10 1

10/10 1.81(0.69-4.74) 0.23 1.538 (0.756-3.13) 0.23
ABO match

Mismatch 1

Match 1.12 (0.49-1.62) 0.71 -
Conditioning regimen

RIC 1

MAC 1.94 (0.795-4.74) 0.15 1.699 (0.543-5.31) 0.36
MNC, X 108/kg

<10 1

=10 0.84 (0.466-1.51) 0.56 =
CD34, X 10¢/kg

<38 1

=35 0.624 (0.346-1.13) 0.12 0.711 (0.414-1.22) 0.22
Source of CD34 + cells

BM + PB 1

PB 0.783 (0.333-1.84) 0.58 -
Neutrophil engraftment, days

<12 1

=12 0.634 (0.331-1.21) 0.17 -
MK before initiation

Inadequate 1

Adequate 5.83(2.53-13.4) <0.0001 4.628 (1.92-11.15) 0.00064
History of CMV infection 0.794 (0.414-1.52) 0.49 -
History of EBV infection 0.428 (0.099-1.85) 0.26 -
History of usage of rhTPO 0.974 (0.51-1.86) 0.94 -
History of II-1V degree of GVHD 0.617 (0.318-1.2) 0.15 -
HC 0.77 (0.327-1.81) 0.55 -

BM, bone marrow; BMFS, bone marrow failure syndrome; CMV, cytomegalovirus; DPE, delayed platelet engraftment;
EBV, Epstein-Barr virus; GVHD, graft-versus-host disease; HC, hemorrhagic cystitis; HCT, hematopoietic stem-cell
transplantation; HLA, human leukocyte antigen; HR, hazard ratio; SFPR, secondary failure of platelet recovery; MAC,
myeloablative conditioning; MK, megakaryocyte; MNC, mononuclear cell; PB, peripheral blood; RIC, reduced-intensity
conditioning; rhTPO, recombinant human thrombopoietin.
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Figure 4. (a) The cumulative incidence of overall response (OR) between patients with adequate
megakaryocytes (MKs) (n=39) and inadequate MKs (n=22) before starting avatrombopag. (b] The cumulative
incidence of OR between bone marrow failure syndrome (BMFS) patients (n=16) and non-BMFS patients
(n=45) before starting avatrombopag. (c] The cumulative incidence of complete response (CR] stratified
according to median age (age <43, n=30; age = 43, n=31). (d) The cumulative incidence of CR between
patients with adequate MKs (n=39) and inadequate MKs (n=22) before initiation of avatrombopag. (e] The
cumulative incidence of CR between BMFS patients (n=16) and non-BMFS patients (n=45) before initiation of

avatrombopag.

than 50 X 1091 without transfusion) varied from
33.0% to 72%,'42! most of which were fairly higher
than that of our study (39.3%), especially those
earlier studies with small sample sizes. However,
the outcomes of Ahmed’s study which was the lat-
est randomized controlled trial (RCT) wusing
eltrombopag in thrombocytopenia after HCT were
not so encouraging. It revealed that CRR (platelet
count>50 X 10%1) of the eltrombopag arm was
notably higher than that of the placebo arm (21%
versus 0%, p=0.046), but the difference in ORR
between the two arms did not reach statistical

significance after the 8-week course of treatment.??
After an in-depth review of these studies, we found
that underlying diseases in most of the patients
were hematological malignancies, including AML,
ALL, and MDS, whereas there was a higher ratio
for non-malignancies like AA and PMF in our
study. Broadly speaking, AA, PMF, FA, and MDS
can be regarded as BMFS, which is characterized
by the presence of ineffective hematopoiesis due to
germline errors or acquired reasons, and had a cer-
tain risk of developing myeloid malignancies.2?3:24 In
our study, the consequence of univariate analysis
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revealed that the BMFS was associated with poor
response to avatrombopag, although the associa-
tion from the multivariate analysis was not signifi-
cant possibly due to the small sample size. Kong’s
study suggested that the underlying disease related
to impaired BM micro-environment like MDS was
an independent factor for poor graft function post
HCT.?5 Paradoxically, our previous work indicated
that the prognosis of MDS and AA after HCT
could be improved with the application of rhTPO.2¢
The possible reason for the contradiction might lie
in the differences in patients included. Our study
only included the BMFS patients who suffered
from thrombocytopenia post HCT, while Wang’s
study included MDS and AA patients who under-
went HCT regardless of platelet engraftment.

We also concluded that the only independent factor
for OR and CR was the number of MKs in the BM
before the avatrombopag initiation, which was con-
sistent with earlier studies on eltrombopag.1416-20 [
vitro studies revealed that eltrombopag acted in multi-
ple ways including immune regulation,?’ ferric chela-
tion,?® and rescue for the function of hematopoietic
stem cells impaired by interferon-gamma in the
inflammatory micro-environment.?° Nonetheless, the
basic pharmacological mechanism of TPO-RAs was
mainly through a combination of TPO receptor
c-MPL, leading to the activation of JAK-STAT,
PI3K, and ERK pathways that regulated megakaryo-
cytopoiesis.3? In other words, an adequate number of
MKSs prior to initiation of TPO-RAs was the funda-
mental requirement for possible response to treat-
ment. This outcome indicated that patients with
sufficient MKs in the BM were more likely to benefit
from avatrombopag, and for those with decreased
MK:Ss in the BM, or refractory to other therapies, low-
dose DAC would be recommended.31:32

Contrary to Fu’s study,!* our result indicated that
elderly patients were more likely to achieve CR
with the therapy of avatrombopag despite its lack
of statistical significance from the multivariate
analysis. The possible explanation might be that
the elderly patients were more likely to receive
RIC (25.8% of age = 43 versus 6.7% of age <43
for receiving RIC respectively, p=0.094).
Otherwise, it was merely a bias because the
patients in the competition group (relapsed or
died in the follow-up) were all <43years old.

No severe adverse event was reported in our
study, especially elevated liver enzymes, which
was considered to be the main difference from

other TPO-RAs administrated post HCT based
on a recent meta-analysis.33 Besides impairment
of liver function, clonal evolution and progression
to hematologic malignancies like MDS/AML
remain major concerns of TPO-RA treatment,3435
although a few studies demonstrated that eltrom-
bopag did not stimulate leukemia or MDS cell
growth.3%37 On the contrary, eltrombopag even
presented anti-proliferation ability to some
human leukemia cells.?® Same hesitation with
TPO-RAs exists under the circumstance of
thrombocytopenia post HCT with underlying
diseases like BMFS mentioned above. No report
was found on the clonal evolution or progression
of the original disease strictly attributed to the use
of TPO-RAs. Similar to our study, four patients
who relapsed shortly after HCT were diagnosed
with AML (n=3) and ALL (z=1), with no direct
evidence of any relationship between avatrom-
bopag administration and relapse. However,
BMFS patients including AA and MDS who
underwent HCT with avatrombopag treatment
should be followed up carefully for as long as
possible.

There were still some limitations in our study.
First, although the cohort of our study was rela-
tively larger than that of most previous studies on
eltrombopag, our study remained a retrospective
one that had a low evidence level. Second, the
follow-up period was shorter compared with
other studies conducted with the eltrombopag
treatment. Third, there was no control group in
our study. To amend these deficiencies, our pilot
study is in progress (NCT05143892), regarding
the use of avatrombopag in the condition of
thrombocytopenia post HCT, and we are looking
forward to encouraging results in the near future.

Conclusion

In summary, avatrombopag provides a promising
option for thrombocytopenia post HCT, but its
optimal dose and administration schedule as well
as the appropriate population of patients should
be carefully determined based on the conse-
quence of large RCTs.
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