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ctive: Eltrombopag (EPAG) added to standard immunosuppressive therapy (IST) was associated with
gher overall (OR) and complete response (CR) rates in patients with treatment-naive severe aplastic anemia

(SAA) in adults, but the clinical evidence on the efficacy of EPAG in children with acquired aplastic anemia is

limited and controversial.

Material and Metods: We compared the efficacy and safety of EPAG combined with IST (n=38) versus IST

alone (n=57) as a front-line treatment for pediatric patients with SAA.

Results: The EPAG+IST group had higher CR and OR rates at 3 and 6 months, although 1-year OR, CR, and

partial response (PR) rates showed no significant difference between two groups. Older age at diagnosis (>8.95
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years) was associated in the EPAGHIST group with higher OR rates at 6 months and 1-year (p=0.007, p=0.005,
respectively). The addition of EPAG to IST did not demonstrate superiority over IST alone in terms of overall
survival (OS) and event-free survival (EFS) in this study; with 1-year EFS of 81.1% for EPAG+IST and 71.3%
for IST, and with 1-year OS of 89.2% vs. 80.4%.

Conclusion: Eltrombopag induced a faster response compared to those receiving IST alone without increasing
toxic effects, but EPAG does not confer additional benefits regarding OS or relapse rates in children. Notably,
older age at diagnosis in the EPAG+IST group was significantly associated with improved response rates.
Keywords: Eltrombopag - Immunosuppression - Treatment - Severe aplastic anemia

Ozet

Amag: Standart immiinosiipresif tedaviye (IST) eklenen eltrombopag (EPAG), yetiskinlerde tedavi gorme
siddetli aplastik anemisi (SAA) olan hastalarda daha yiiksek genel (OR) ve tam yanit (CR) oranlart ile
iligkilendirilmistir, ancak edinilmis aplastik anemisi olan ¢gocuklarda EPAG' in etkinligine iligkin klinj
siirli ve tartismalidir.

Gerec ve Yontem: Caligmada SAA' li pediatrik hastalarda ilk basamak tedavi olarak IST ile ko
(n=38) etkinligi ve giivenligi tek bagina IST (n=57) alan hasta grubu ile karsilagtirild.
Bulgular: EPAG+IST grubu 3 ve 6. aylarda daha yiiksek CR ve OR oranlarina sahipti, anc ve
parsiyel yanit (PR) oranlari iki grup arasinda anlamli bir fark gdstermedi. EPAG+IST 1 aninda daha

biiyiik yasta olmak (>8.95 yas), 6 ay ve 1 yilda daha yiiksek OR oranlari ile iligkiliyd 07,
p=0.005). Bu ¢alismada EPAG' in IST' ye eklenmesi, genel sagkalim (OS) ve olay FS) agisindan
tek basma IST' ye gore iistiinliik gostermedi (1 yillik EFS EPAGHIST icin %81.1 ve IST ici 1.3 ve 1 yillik
0OS %89.2'ye karst %80.4)

Sonug: Eltrombopag toksik etkileri artirmadan tek basina IST alanlara kiys almayi sagladi
Ancak IST’ ya EPAG eklenmesi ¢ocuklarda OS veya relaps oranlart agis e gore ck fayda
saglamadi. Tan1 sirasinda daha biiyiik yasta olan ¢ocuklarda 6zellikle ; eklenmesi daha iyi yanit

oranlart ile 6nemli ol¢iide iligkiliydi.
Anahtar sozciikler: Eltrombopag - immiinsupresyon - tedavi

Introduction
Acquired aplastic anemia (AA) is an immune-mediat
driven by a cytotoxic T-cell-mediated autoimmu
treatment approach for severe aplastic anemia (
hematopoietic stem cell transplantation (HSCT
thymocyte globulin (ATG) and cyclospotia

ATG in terms of both short-term respojise
Studies have found that all patients

mmunosuppressive treatment (IST) or
tandard IST protocol involves the use of anti-
studies indicating that horse ATG is superior to rabbit
survival [3-7].
significantly decreased levels of early progenitor cells and

ow [9,10]. As an agonist of the TPO receptor, eltrombopag (EPAG)
trilineage hematopoiesis in patients with refractory aplastic anemia, which
of the drug [8,11,12]. Numerous studies demonstrated its efficacy in
munosuppression [13-15]. However, the effects of EPAG on pediatric patients
limited. Data from adults showed that adding EPAG resulted in considerable

has been found to signific
can be sustained even on
patients with SAA refiae

therapy for pediatric patients with SAA in comparison with standard IST group. Sixteen
tology centers participated in the study. Group 1 comprised patients who received EPAG+HIST

siS based on the median age of 8.95 years in our study to assess the impact of age.

study was approved by the Ethical Committee of the Acibadem University School of Medicine (No. 2024-
66). Informed consents were obtained from all patients and/or their legal guardians according to the
Declaration of Helsinki.

Definitions

SAA was defined as BM cellularity <25% and at least 2 of the following: absolute neutrophil count (ANC)
<0.5x10%/L, platelet count <20x10%/L, or reticulocyte count <20x10°%/L (or corrected reticulocyte count < 1%),
according to the Camitta criteria [18]. Very SAA (vSAA) was defined using the same criteria as were used for
SAA with the following modification: neutrophils <0.2x10%/L.



Overall response (OR) was defined as no longer meeting the criteria for SAA in the absence of recent
transfusions and without the administration of granulocyte colony-stimulating factor. Complete response (CR)
required all ANC >1.0x10%L, hemoglobin level >10 g/dL and platelet count >100x10°%/L. A partial response (PR)
was defined as an overall outcome where the patient did not meet the criteria for a complete response but still
achieved transfusion independence, with an ANC of at least 0.5x10°/L, a hemoglobin level of at least 8 g/dL, and
a platelet count of at least 20x10°/L. Patients who did not complete 6 months of initial IST due to death, HSCT
or who underwent a second course of IST or failed to achieve a response by 6 months were considered to have
had no response.

Treatment protocol

Patients with previously untreated SAA without matched sibling donors were eligible. History, clinical and
laboratory tests were used for screening for classical inherited BM failure syndromes. The diepoxybutane te

was applied to rule out Fanconi anemia. PNH clones were assessed by flow cytometry. Standard cytogeneti
FISH for monosomy 7 were used to exclude clonal abnormalities. In the standard IST group, the paticints
received 40 mg/kg per day hATG (ATGAM®, Pfizer) for 4 days and 3-5 mg/kg/day oral CSA (Sa
neoral®, Novartis) daily starting at day 1 to maintain whole blood trough concentrations of 150 to

of 1 mg/kg per day of oral prednisolone for 10 days without tapering. CSA was continued
hematological response plateau achievement, followed by tapering by 5% to 10% of the.dai

counts. The duration of EPAG treatment was >120 days: in the absencé@fiat least a PR 2
discontinued, and the patients received second line treatment.
Response evaluation

1. The primary endpoints were responses, including complete respons;
timepoints: 3, 6, and 12 months, as well as at the end of treatme
transfusion independence for G-CSF, RBC, and platelets.

2. The secondary endpoints were the safety parameters inclu
and EFS.

Statistical analysis

The statistical analyses were performed using SP
not normally distributed, measurements were présented as s with ranges. The Kaplan—Meier method was
used to analyze the overall survival and duratio nses. The Mann-Whitney U and Pearson y? tests
were used to compare continuous and categosi iables'with a level of statistical significance of p<0.05.

i analysis were included in the multivariate analysis.
models were used to analyze the factors influencing both OS

Multivariable Cox proportional hazard
and EFS.

Results

Patient characteristics
A total of 95 pediatric pati aged between 1.2-18 years (median 8.95 years) were enrolled in the study. The
duration of EPAG trcatme a median 28 (4-106) weeks. The median follow-up was 41.73 (1.10-88.77)
months in the EPAGH p 69 (1.03-344.13) months in the IST group.

Hematological res
Patients in

ad a higher probability of a CR and an OR at 3 months and 6 months (Table 2,

% at 3 months and 48.1% at 6 months in the EPAG+IST group compared to the IST
3% respectively (p=0.01 and p=0.002). Additionally, the number of nonresponder patients
at 3 months (66.1%) and at 6 months (48.9%). However, response rates at the end of

time to relapse was 4 and 18 months following the cessation of eltrombopag therapy in group 1 patients, and
30'and 48 months after stopping immunosuppressive therapy in group 2 patients. The cumulative incidence of
apse did not differ significantly between two groups.
The most frequent clonal evolution was the development of PNH clone. Ten patients developed PNH during
follow-up, while progression to MDS or AML was observed in 5 patients. In group 1, clonality was observed in
4 patients (3 with PNH and 1 with MDS). The PNH clone appeared in 3 patients at 4, 11, and 12 months after
therapy, while MDS was detected 3 months after therapy. In group 2, clonality was observed in 11 patients (7
with PNH, 3 with MDS, and 1 with AML). The PNH clone appeared in 7 patients between 8 and 84 months after
therapy. MDS was detected in 3 patients at 4, 12, and 22 months after therapy, and AML was detected in 1



patient 9 months after therapy. No PNH-related clinical manifestations were detected. HSCT was performed in
all patients who developed MDS or AML. Clonal evolution was not significantly different between two groups.
OS and EFS

Twenty-three patients died during the study; 6 patients in group 1 and 17 patients in group 2. Three patients in
group 1 and 4 patients in group 2, who were also nonresponders, passed away due to post-HSCT complications
(GVHD and infection). Three patients in group 1 and 13 patients in group 2, died due to cytopenia related
infection or bleeding complications. The event-free survival rate was similar between group 1 and group 2
patients (p=0.142, Table 2, Figure 1) and no difference was found in the OS rate of the groups (p=0.26, Table 2,
Figure 1).

Subgroup analysis

The subgroup analysis showed that the OR rates at 6 months and 1-year were significantly better in subgro
(children >8.95 years), respectively (p=0.008, p=0.009, Table 3). This observed significance was found to b
applicable only to patients in the EPAG+IST group. However, the response rate at 6 months and 1 yeaigwa

the patients receiving IST therapy (p=0.006).
We observed that clonality occurred statistically more frequently in children older than
6.4%; p=0.01). A higher occurrence of clonality was observed in subgroup 2 patient:
Detailed treatment responses and survival analysis results are summarized in Table
Predictors of Response

Details of the multivariable analyses are provided in Table 4. In the m

Patients in EPAG+IST group had a higher probability of an ORR at 3 g sand at 6 month igher initial
platelet count was significantly related to a higher ORR at 3 months. g

with lower ORRs at 6 months and 1-year.
The multivariate analyses for OS in terms of randomization g y g osis, Hb/ANC/Plt counts at
therapy showed that none of these

factors significantly affected the OS, but being a non icantly correlated with worse OS

(p=0.004).

For EFS, being a nonresponder, not receiving G- nd older age at diagnosis were confirmed as risk
factors (p=0.017, p=0.048 and p=0.008; Table

Safety data

Eltrombopag was well tolerated, with no_seni ents observed related to the therapy. In all, 4 patients

utable to EPAG. The most common adverse events
1 the EPAG group (44.7%) had indirect hyperbilirubinemia,

had reversible liver function abnormali
were indirect bilirubin elevation. Fiftes

which was temporary and control with dose reduction. Seven patients, who were also
nonresponders or partial resp d medication due to grade 2 indirect hyperbilirubinemia
Discussion

Severe aplastic anemia is
particularly in adults,tha e addition of eltrombopag to standard IST improves the rate, rapidity, and

extra toxic effects
for SAA (R

increased the
standard IS 2 -yeat S was 51m11ar between the two arms. Efﬁcacy of frontline concom1tant IST with
eltrom i

phase III study comparing first-line ATG and CSA with or without eltrombopag
a significant increase in CR with eltrombopag [14]. The addition of eltrombopag

and’CR compared with historical IST cohort in chlldren [16]. Goronkova et al. conducted a
prospective study to compare the efficacy and safety IST with (n=49) or without (n=49) EPAG in

een the two groups. Our study showed that patients in the EPAG+IST group had higher CR and ORRs at 3
months compared to those treated with IST alone. More nonresponders were found in the IST group than
¢ EPAGHIST group at 3 months and 6 months. Long-term response rates showed no significant difference
between groups, but the addition of EPAG to IST therapy provided the patient with the opportunity to respond at
an earlier period. Prolonging treatment beyond 3-6 months for patients with a partial response did not lead to a
complete response. While long-term CR rates were higher in the EPAG+IST group than the IST group (64% vs
43.8%), it wasn't statistically significant.

Previous pediatric studies have also reported the impact of age on treatment outcomes, suggesting that younger
children may not experience the same benefits from EPAG. Groarke et al. found that younger children (<12



years) had lower response rates than adolescents when treated with EPAG, with OR and CR rates of 63% vs.
78% and 6% vs. 46%, respectively [16]. Similarly, Zhao et al.'s study indicated that younger children (<14 years)
had lower response rates compared to adolescents, with OR rates of 50.0% vs. 85.7% and CR rates of 12.5% vs.
85.7% [17]. Our subgroup analysis by median age showed higher OR rates in older children (>8.95 years) at 6
months (50% vs. 79.4%) and 1 year (64.3% vs. 93.1%). The significance was only noted in older patients treated
with EPAG+IST (p=0.007, p=0.005). Due to the small sample size, these conclusions require further verification,
and it is essential to investigate the potential mechanisms underlying the differences in responses between
younger children and adolescents.

The addition of EPAG to IST did not demonstrate superiority over IST alone in terms of OS and EFS in this
study. But EFS was statistically significantly better in younger patients receiving IST therapy. Further analysi
the factors influencing EFS revealed a higher incidence of clonality in children older than 8.95 years (25.5%
6.4%). While age did not affect clonality development in patients treated with EPAG+IST, a higher occurre
clonality was noted in older patients who received only IST. Future studies involving a larger patient pep

not reduce relapse frequency consistent with findings from other pediatric studies.

The ability to identify patients who have a higher probability of hematologic response is imp
previously reported baseline hematologic characteristics were associated with the overall re C
study [20-21]. Our findings indicate that the addition of EPAG to IST therapy, older age.at di is, and higher

ost from the
mited its power.
Due to the varying results in different pediatric groups, it remains uncg gther concomitant IST with
eltrombopag is superior to historical IST. Therefore, these outcomes s
prospective, and multicenter studies in the future.
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Table 1. Patients’ characteristics

EPAGHIST (group 1) IST (group 2) p
(n=38) (n=57)
Age at diagnosis, years, 10.42 (1.42-17.50) 8.75 (1.2-18) 0.65
median (range)
Laboratory values,
median(range)
Haemoglobin, g/dL 7.1(3.2-12.3) 6.9(1.5-11.5) 0.06
Absolute neutrophil count, | 0.13(0-3.2) 0.1(0-1.8) 0.27
x 10°/1
Platelet count, x 10%/1 6 (1-68) 10 (1-76) 0.02
Median duration of follow- | 41.73 (1.1-88.77) 69 (1.03-344.13) | 0.11
up, months

EPAG, eltrombopag; IST, immunosuppressive therapy

1) (n=38)

3-months response, n (%)

EPAGHIST (group

Overall response 19 (59.4 0.02
CR 5 (15.6) 0.01
PR 14 (4 18 (32.1)
NR 13 37 (66.1)
Off Study* 1
6-months response, n (%)
Overall response 23 (54.8) 0.02
CR 6(13.3) 0.002
PR 17 (37.8)
NR 22 (48.9)
Off Study 12
1-year response, n (%)
Overall response 20 (80) 25 (78.1) 0.86
16 (64) 14 (43.8) 0.23
4 (16) 11 (344)
5(20) 7(21.9)
13 25
23 (60.5) 27 (47.41) 0.20
17 (39.5) 18 (31.6) 0.38
6 (15.8) 9 (15.8)
15 (39.5) 30 (52.6)
apse, n/responder 2/23 2/27 0.83
lonality, n (%) 4 (10.52) 11 (19.30) 0.27
Time to platelet transfusion 60 (14-171) 64.5 (3-550) 0.38
independence; days, median (range)
Time to RBC transfusion 49 (14-171) 77 (28-751) 0.05
independence; days, median (range)




oS

1-year OS, (%) 89.2 80.4

2-year OS, (%) 86.5 74.7 0.26
5-year OS, (%) 82.6 72.2

EFS

1-year EFS, (%) 81.1 71.3

2-year EFS, (%) 78.4 65.4 0.14
5-year EFS, (%) 74.3 53.5

*Off-study: Patients who were off study at 3 months, 6 months and 1 year were for many
different reasons including: EPAG stopped due to toxicity, alternate treatment such as repeat
IST or HSCT, death, or were lost to follow-up. Patients who were deemed non-responders at 3
or 6 months were not routinely monitored for late response beyond this timepoint as they were

taken off study.

CR, complete response; PR, partial response; NR, no response; OS, overall survival; EFS,

event-free survival.

Table 3. Hematological responses between subgroups according to age at diagno

subgroup 1 (age
<8.95 y; n=47)

3-month response, n (%)
Overall response 16 (37.2) 0.27
CR 2 (4.7) 0.48
PR 14 (32.6)
NR 27 (62.8
Off Study 4
6-month response, n (%)
Overall response 17 0.009
CR 11 (30.6) 0.02
PR 17 (47.2)
NR 8(22.2)
Off Study 12
1-year response, n (%)
Overall response 3(64.3) 27 (93.1) 0.008
CR 14 (56) 16 (55.2) 0.013
PR 4 (16) 11 (37.9)
NR 7 (28) 2(6.9)
Off Study 22 19
End of therap (%)
: 21 (44.7) 28 (60.4) 0.12
14 (29.8) 21 (43.8) 0.28
7(14.9) 8 (16.7)
26 (55.3) 19 (39.6)
1/21 3/28 0.42
ality, n (%) 3(6.4) 12 (25.5) 0.01
Lime'to platelet transfusion 109.5 (14-730) 70.5 (3-875) 0.07
ependence; days, median (range)
Time to RBC transfusion 120 (14-730) 79 (20-852) 0.10
independence; days, median (range)




0S

1-year OS, (%) 84.8 82.8

2-year OS, (%) 80.3 78.5 0.74
5-year OS, (%) 76 75.7

EFS

1-year EFS, (%) 82.7 67.6

2-year EFS, (%) 78.1 63.1 0.01
S-year EFS, (%) 69.7 49.2

Table 4. Multivariate analysis of factors associated with favorable outcomes
Outcomes Odds ratio (95% CI)

Overall response 3-months after treatment

Group (EPAGHIST vs. IST) 04

Platelet count at diagnosis .030
Overall response 6-months after treatment

Patient age at diagnosis 016

Group (EPAGHIST vs. IST) 0.037
Overall response 1-year after treatment

Patient age at diagnosis 0.003
Outcomes P
Overall survival

Overall response after treatment 0.004
Event-free survival

Patient age at diagnosis 7 (1,041-1,308) 0.008

Overall response after treatment (no vs. .255 (0.083-0.786) 0.017

G CSF treatment (no vs. yes) 2341 (0.118-0.990) 0. 048

CI, confidence interval; vs., versus; I unosuppressive therapy; EPAG, eltrombopag.
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Figure 2. Comparison of overall survival and event-free survival between subgroups according to median age
(subgroup 1, age <8.95 y; subgroup 2, age >8.95).





