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Abstract

Background: Chemotherapy-induced thrombocytopenia (CIT) leads to bleeding complications,
treatment delay or de-intensification, and platelet transfusion requirement. Evidence suggests that
thrombopoietin receptor agonists (TPO-RAs) can restore platelet counts in this scenario.
Avatrombopag (AVA) is an oral TPO-RA whose efficacy in treating CIT in haematological
malignancy has been barely addressed. Objectives: We aimed to evaluate AVA’s efficacy in
improving platelet recovery and reducing transfusion requirement in haematological patients with
CIT. Methods: In this retrospective observational study, haematological patients who developed
CIT persisting for >3 weeks and were treated with AVA between November 2023 and December
2024 were recruited. Results: Twenty-three patients were recruited. Nineteen (82.6%) responded to
AVA, most within the first four weeks: ten (43.5%) and nine (39.1%) achieved platelet counts
>30x10°/L (partial response) and >100x10°/L (complete response), respectively. Response was
maintained after a median (interquartile range [IQR]) follow-up of 47 (26-99) days from therapy
initiation. Transfusions were significantly fewer than in the previous period: 0 (0-8) vs. 11 (2-15), p
=0.007. Once on treatment, 13 (56.5%) patients no longer required transfusion. No patient delayed
or de-intensified chemotherapy. No safety concerns were reported. Conclusions: AVA shows
promise in safely reducing CIT-associated transfusion needs in haematological malignancy.

Keywords: chemotherapy-induced thrombocytopenia; platelet transfusion; thrombopoietin receptor
agonist; Avatrombopag; haematological malignancy; bleeding

1. Introduction

Chemotherapy-induced thrombocytopenia (CIT) is a common complication of cancer therapy,
affecting up to one third of patients with solid tumours and nearly half of those with haematological
malignancies, depending on cancer type and regimen [1,2]. According to the Common Terminology
Criteria for Adverse Events (CTCAE) v5.0, CIT is considered to occur when platelet count falls below
100x10%/L [3]. Patients with CIT often require platelet transfusions and are at significant risk of severe
bleeding [1,4]. CIT increases morbidity, prolongs hospitalisation and, importantly, disrupts
anticancer treatment through dose delays or reductions, lowering relative dose intensity (RDI) and
potentially compromising survival outcomes [5]. As anticipated, platelet transfusion is currently the
gold standard for managing CIT, particularly in severe cases [6]. This procedure is costly, resource-
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intensive, and carries risks such as alloimmunisation [1,7]. Despite the prevalence of CIT, no specific
therapy beyond platelet transfusion has been approved for its prevention or management.

Thrombopoietin receptor agonists (TPO-RAs) are a class of drugs that mimic the action of
thrombopoietin to stimulate platelet production. TPO-RAs are currently indicated to treat immune
thrombocytopenia (ITP), aplastic anaemia, and liver disease-related thrombocytopenia [8-10].
Experience with TPO-RAs in the CIT scenario is limited and predominantly focused on solid tumours
(reviewed by Al-Samkari) [5]. Nevertheless, a recent expert review stated that the current body of
evidence strongly supports the use of TPO-RAs for managing persistent CIT [11].

Avatrombopag (AVA) is the most recently developed TPO-RA. AVA is administered orally and
does not have known interactions with foods or drinks. For this reason, its use has been increasing
steadily in recent years [12]. The literature addressing the use of AVA for managing CIT is
encouraging but scarce, with reports focusing predominantly on solid tumours [13-15]. In the field
of haematological malignancy, studies regarding the role of AVA have been conducted in paediatric
acute lymphoblastic leukaemia, post-chemotherapy aplasia, and post-allogeneic haematopoietic stem
cell transplantation (allo-HSCT), often consisting of case reports or case series with a limited number
of patients [16-20] In any case, the aforementioned studies suggest that AVA presents a favourable
efficacy and safety profile for managing CIT. With this background, we sought to share the experience
of our centre with AVA used for managing haematological patients with persistent CIT secondary to
intensive chemotherapy, allo-HSCT-related and chimeric antigen receptor T (CAR-T) cell therapy-
related procedures. Response to AVA in terms of platelet count recovery, subsequent avoidance of
transfusion, maintenance of scheduled chemotherapy, and safety outcomes is reported.

2. Methods

2.1. Patients, Design and Aims of the Study

A retrospective, observational, single-centre study was designed by researchers of the Son
Espases University Hospital (Palma de Mallorca, Balearic Islands, Spain). The different steps are
shown in the flowchart diagram (Figure 1). The primary aims were the comparison of platelet
transfusion requirement in oncohaematological patients diagnosed with CIT in the periods before
and after starting therapy with AVA, response to AVA in terms of platelet count recovery, and
assessment of safety and tolerability while treatment was being administered.

CT-associated CIT

Nov 23 - Oct 24

Tx requirement
reported

3 weeks PC <30x10°/L I—'l AVA initiation |

Tx requirement | PC weekly assessed

reported TEAES assessed

Last visit or AVA suspension date
or
last control visit

Dec 24

Figure 1. Flowchart diagram of the study. Procedures, assessments, period of patient recruitment, and follow-

up end date are indicated.
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2.2. Inclusion and Exclusion Criteria

Inclusion criteria were age over 18 years, a diagnosis of haematological cancer regardless of cell
lineage, onset of CIT secondary to either intensive chemotherapy or any procedure associated with
allo-HSCT or CAR-T cell therapy, persistence of thrombocytopenia for three weeks, and a decision
to initiate AVA therapy after this period to restore platelet counts. Exclusion criteria were a diagnosis
of other disorders known to influence platelet counts, a recent history of cardiovascular disease or
arterial or venous thrombosis, and previous exposure to any TPO-RA.

2.3. Treatment, Response Criteria and Safety Assessment

AVA therapy was always initiated at a daily dose of 20 mg. Doses would be escalated to 40
mg/day in the event that platelet counts remained <30x10°/L after 14 days. Response was defined as
partial (PR) or complete (CR) when platelet counts increased to =30x10°/L or 2100x10°/L, respectively,
with no platelet transfusion requirement for at least 7 days. Platelet counts were monitored for a
minimum of one month after the first dose of AVA was administered. In order to assess the safety
profile of the treatment, treatment-emergent adverse events (TEAEs) were reported while patients
remained on AVA therapy. Platelet transfusion requirement was assessed before and after the start
of the treatment.

2.4. Ethics

The study was approved by the Institutional Review Board of Son Espases University Hospital
and conducted in accordance with the Declaration of Helsinki.

2.5. Statistical Analysis

Continuous variables were represented by median (interquartile range [IQR]), and qualitative
variables were summarised as numbers and percentages. The two-tailed Wilcoxon test and the two-
tailed Mann-Whitney U test were used to compare paired and unpaired quantitative variables,
respectively. The two-tailed Fisher’s exact test and the chi-square test were used to compare
dichotomous or polytomous variables, respectively. The two-tailed Spearman’s rho test was used to
assess correlations between quantitative and qualitative variables. Statistical significance was
established at P <0.05, and GraphPad Prism 5 software was used for calculations.

3. Results

3.1. Baseline Features of the Cohort

Patient demographic and baseline characteristics are outlined in Table 1. Twenty-three patients
were recruited between November 2023 and October 2024. Among them, 61% were male, and 48% of
the total were diagnosed with lymphoproliferative disorders. Although more than half of the patients
received intensive chemotherapy, up to 35% underwent allogeneic bone marrow transplantation. The
median (IQR) follow-up period from the onset of CIT to study end was 68 (47-120) days.

Table 1. Patient and disease characteristics in the overall cohort.

Characteristic Value
Age at onset of CIT, years, median (IQR) 64 (48-70)
Sex, male 14/23 (60.9)
Diagnosis
Lymphoproliferative disorders 11/23 (47.8)
Chronic myeloproliferative neoplasms 5/23 (21.7)
Acute myeloid leukaemia 3/23 (13.0)
Multiple myeloma 2/23 (8.7)
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Bone marrow aplasia 2/23 (8.7)
ECOG performance status, median (IQR) 1(0-2)
Secondary thrombocytopenia cause

Intensive chemotherapy 12/23 (52.2)

Allogeneic haematopoietic stem cell transplantation 8/23 (34.8)

CAR-T cell therapy 3/23 (13.0)

Results are n/N (%), except where otherwise indicated.

3.2. Time from Onset of Thrombocytopenia to Initiation of AVA Therapy

Figure 2 summarises the main findings of the study. Thrombocytopenia, with platelet counts
<30x10°/L, occurred after a median (IQR) period of 15 (9-37) days following the start of
chemotherapy. During the subsequent three weeks, when platelet counts remained persistently
<30x10°/L, the median (IQR) number of platelet transfusions was 11 (2-15) (Figure 3A). Only 4 out of
23 patients did not receive transfusions during this period, and none experienced bleeding episodes.
Up to nine patients presented with haemorrhagic symptoms, most of them mild (cutaneous or
gingival bleeding, epistaxis), although two grade 2 upper gastrointestinal bleeding episodes were
also reported.

< 15 (9-37) days

21 days 47 (26-99) days —————————>

9.0 (days)

0 10 20 30 40 50 60 70 80
cT CIT & I*PC 2MPC  31PC 4upC Last PC*
23 23 23 17NR 10NR SNR 2NR 4NR
<30x10°/L <30x10°L 6PR 13PR 16PR 11PR 10PR
1CR SCR 9CR

1suspended+ 3 suspended+

11 (2-15) Tx} 0 (0-8) Txt

1
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1
|
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Figure 2. Graphical summary of the efficacy outcomes of AVA in the overall cohort. The timing of procedures
and onset of CIT are shown. Durations of periods are expressed as median (IQR). The number of platelet
transfusions before and after AVA treatment initiation, and response to AVA at selected times (number of
patients in NR, PR or CR) are also indicated. *At follow-up end, only seven patients remained on AVA treatment.
tThese patients discontinued AVA because they had responded to treatment. {Tx was administered with
bleeding symptoms and/or PC < 10 x 10%/L.

3.3. Efficacy of AVA

Up to 19 out of 23 (82.6%) patients responded to AVA, nine (39.1%) of whom achieved CR. Six
(26.1%), twelve (52.2%) and seventeen (73.9%) patients achieved at least PR after 1, 2 and 3 weeks of
treatment, respectively. The median (IQR) treatment duration was 47 (26-99) days. AVA had been
suspended in seventeen cases by the end of follow-up, with ineffectiveness being the cause of
withdrawal in only four patients (17.4%). After a median (IQR) follow-up period of 47 (26-99) days
since the initiation of AVA therapy, PR and CR were reported in ten (43.5%) and nine (39.1%) patients,
respectively (Figure 2, Figure 3B, Figure S1). In the overall cohort, median platelet counts exceeded
30x10°/L by the second week after the initiation of AVA therapy and increased progressively until
the end of the study (Figure 3C, Figure S2).

In the overall cohort, there was a significant inverse correlation between platelet counts
immediately before the administration of the first dose of AVA and the number of platelet
transfusions required: two-tailed Spearman’s rho = -0.725, p <0.001. Nevertheless, the number of
platelet transfusions required was remarkably and significantly lower once patients started treatment
with AVA than in the previous period. The median (IQR) number of transfusions was 0 (0-8), and
up to 13 patients never required this procedure, even though this phase lasted more than twice the
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time from the onset of thrombocytopenia to the first administration of AVA (Figure 2, Figure 3A).
When stratifying patients according to whether they underwent intensive chemotherapy (n = 12) or
allo-HSCT (n = 8), the transfusion requirement since AVA initiation was significantly reduced in both
groups (not shown). Finally, when transfusion requirement was studied in those patients who had
platelet counts <10x10%/L when AVA was started (n = 8), a smaller, non-statistically significant
decrease was observed upon treatment use [13 (11-24) vs. 10 (2-14) transfusions before and after
AVA initiation, respectively, p = 0.250]. In the overall cohort, no bleeding episodes were reported
since AVA was started, except for an intracranial haemorrhage secondary to head trauma, which
required 27 platelet transfusions to maintain a safe platelet count threshold.

A
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40 1 0(0-8)

Tx required
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Figure 3. Transfusions required and platelet counts before and after starting AVA treatment in the overall
cohort. (A) Whisker plots show the transfusions required after the onset of CIT, according to whether patients
were on AVA treatment or not. The median (IQR) number of transfusions is indicated for each period. (B)
Response to AVA treatment in the four weeks after treatment initiation and at the last control visit is shown. (C)
Whisker plots show the platelet counts immediately before AVA treatment, in the subsequent weeks, and at the
last control visit, which corresponded to definitive AVA suspension in 16 cases. *A total of four patients were
excluded from these calculations: one who had suspended AVA by week 3 and three who had suspended AVA

by week 4 after treatment initiation because they had responded. tThe last platelet count control was performed
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in the overall cohort. The assessment date corresponded either to the last control visit or to AVA suspension and
varied among patients. The median (IQR) time between this date and AVA initiation in the overall cohort was
6.7 (3.7-14.1) weeks.

Response to AVA was studied in two fragile subgroups, which consisted of patients with either
platelet counts <10x10%/L regardless of bleeding status or platelet counts between 10x10%L and
30x10°/L with bleeding symptoms (Table 2). In both cases, response (PR or CR) was above 70% and
was maintained until the end of the study. Nevertheless, patients with baseline platelet counts
<10x10°/L never reached CR. Conversely, none of those with baseline platelet counts between
10x10°/L and 30x10%L required platelet transfusions.

Table 2. Response to AVA and transfusion requirement in selected patient subgroups.

bl C.ounts and Tx After Best Response Achieved, n/N R at Last Visit or AVA
Bleeding Status AVA Start (%) Suspension, n/N (%) Follow-Up*
Before AVA §
NR PR CR NR PR CR
PLT counts
<10<10°/L (n = 8)tt 9(2-13) 2§/7 (28.6) 5/7 (71.4) 0/7 (0) 2/7(28.6) 5/7(71.4) 0/7(0) 59 (21-157)1
PLT counts
>10x10°/L and 0(0-1) 1*/6(16.7) 0/6(0) 5/6(83.3) 1/6(16.7) 0/6(0) 5/6(83.3) 25 (23-92)tt

bleeding (n = 6)#

Results are median (IQR) except where otherwise specified. *Days between the start of AVA treatment

and either AVA withdrawal or last control visit. tPlatelet counts immediately before AVA treatment
was started, regardless of presence or absence of bleeding symptoms [median (IQR): 8.0 (4.3-9.6) x
10°/L]. 1One patient who had an intracranial haemorrhage secondary to a head trauma with no
surgical options was not considered for calculations. §AVA suspended at 2 and 3 weeks after start,
respectively. {Five out of seven (71.4%) patients suspended AVA. #Platelet counts immediately
before AVA treatment was started [median (IQR): 21.5 (18.9-25.0) x 10°/L]. **AVA suspended at 3
weeks after initiation. +1Five out of six (83.3%) patients suspended AVA.

Finally, response to AVA was compared according to the procedure undergone by patients:
intensive chemotherapy (n =12) or allo-HSCT (n = 8). All patients in the first subgroup and 6 out of 8
in the second responded to treatment. However, only 1 out of 8 (12.5%) patients who underwent allo-
HSCT reached CR, whereas 7 out of 12 (58.3%) patients in the first subgroup achieved CR.
Accordingly, the number of transfusions required once AVA therapy started was higher in allo-HSCT
patients: 2 (0-10) vs. 0 (0-1) in patients receiving chemotherapy (Table S1).

3.4. AVA Dosing Throughout the Study

The initial avatrombopag dose was established at 20 mg/day in all cases. In the 19 patients who
responded to treatment, this dose was sufficient to achieve at least PR in 12 (63.2%) cases. AVA dose
was increased to 40 mg/day in eight (34.8%) patients. Nevertheless, the median dose was maintained
at 20 mg/day throughout the study (Table S2).

Regarding AVA doses in the aforementioned fragile subgroups, only 1 of the 5 patients with
baseline platelet counts <10x10°/L who responded to treatment required an increase to 40 mg/day to
achieve PR. The remaining responses were obtained with daily doses of 20 mg that were not increased
throughout the study. In the five AVA responders who had baseline bleeding symptoms and baseline
counts >10x10°/L, the AVA dose of 20 mg/day was sufficient to achieve PR in all patients and CR in
three cases. Increasing the AVA dose to 40 mg/day allowed the remaining two patients to reach CR
(Table 2).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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3.5. Safety

AVA was well tolerated by all patients, with no occurrence of serious TEAEs, bleeding
complications, or thromboembolic events. Only five (21.7%) patients experienced mild TEAEs. All
five had asthenia, accompanied by nausea and vomiting in two cases. Twelve (52.2%) patients were
managed without the need for hospital admission. Importantly, there was no need to delay anticancer
procedures or reduce chemotherapy drug doses.

4. Discussion

Platelet transfusions remain the standard treatment for CIT, but their benefit is transient, with
inconsistent platelet recovery and risks of transfusion reactions or refractoriness. Consequently,
transfusions are impractical for sustained platelet maintenance and are recommended only for active
bleeding or severe thrombocytopenia, with platelet counts < 10x10%L [7]. Thus, the current context of
CIT in clinical practice presents significant challenges, and alternative options are urgently required
to fill this gap. The use of TPO-RAs for managing CIT is supported by increasing evidence [21] and,
as aforementioned, is encouraged by experts [11]. The National Comprehensive Cancer Network and
the International Society for Thrombosis and Haemostasis endorse the off-label use of romiplostim,
a subcutaneously injected TPO-RA, in selected patients with CIT [7,22]. However, the use of oral
TPO-RAs in CIT has yet to reach full consensus. Furthermore, experience in haematological
malignancy is limited despite its high transfusion burden, and studies focused on AVA are almost
unavailable in this field. Our findings are in line with those reported by others when AVA was used
for managing CIT secondary to allo-HSCT or chemotherapy in paediatric acute lymphoblastic
leukaemia [16-20]. More than 80% of patients achieved platelet counts of at least 230x10°/L, half of
them by the second week of treatment and most by the third week. Although the AVA dose was
occasionally increased to 40 mg/day, the median dose was 20 mg/day throughout the study, thus not
higher than the initial dose recommended for managing ITP [23]. Response was maintained during
a median follow-up period of 47 days, after which roughly 40% of patients maintained CR. Although
response appeared slightly better in patients undergoing chemotherapy than in those receiving allo-
HSCT, 75% of the latter had platelet counts >30x10%/L at the end of the study.

Importantly, the number of transfusions required since AVA initiation was markedly lower,
both in the overall cohort and when patients were grouped according to whether they underwent
intensive chemotherapy, allo-HSCT, or CAR-T cell therapy. More than half of the patients did not
require platelet transfusion support throughout the treatment period, which means that AVA can be
a useful tool to reduce transfusion burden and thereby mitigate transfusion-related risks while
lowering healthcare costs [1,7]. Although results regarding transfusion requirement while on AVA
treatment were less unequivocal in patients with platelet counts <10x10°/L at the time the first dose
of the TPO-RA was administered, the median number of transfusions in this subgroup was ten over
a median follow-up of 59 days of therapy. The exact number of transfusions required to maintain
platelet counts above 10x10°/L depends on the severity of bone-marrow suppression and other
individual hallmarks, but it may increase up to eight per chemotherapy cycle [24-26]. Therefore, AVA
may also be useful for this purpose in severe conditions. Conversely, most patients with bleeding
symptoms and platelet counts >10x10°/L at AVA initiation did not require platelet transfusions
thereafter. It must be remarked that no bleeding episodes were reported in the overall cohort while
on AVA and, when applicable, in the post-AVA period.

No safety concerns were reported in any patients while on AVA treatment. Thromboembolic
events (TEVs) have been described occasionally in ITP patients treated with TPO-Ras [27]. No TEVs
were documented in our cohort or in previous studies addressing the role of AVA in CIT in
haematological malignancy [16-20]. Nevertheless, studies covering longer treatment periods are
required to assess long-term safety more accurately.

Our study has limitations. The heterogeneity of haematological diseases and the size of the cohort
preclude drawing robust conclusions, as well as focusing on chemotherapy procedures or specific
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pathologies. The duration of the study does not allow assessment of the long-term effectiveness of AVA
and, therefore, whether it can be useful for chemotherapy programmes of longer duration or for long-
term management of thrombocytopenia in the context of allo-HSCT or CAR-T cell therapy, where
prolonged thrombocytopenia has been described [28,29]. Platelet transfusions may have occasionally
influenced platelet counts. Nevertheless, the number of transfusions, and therefore the risk of
overestimating counts, was markedly higher in the pre-AVA period.

5. Conclusions

In summary, our study supports the notion that AVA may serve as a safe and effective treatment
option for managing persistent CIT in haematological patients. AVA appears to increase platelet
counts and lessen the need for transfusions, potentially lowering bleeding risks, shortening hospital
stays, and reducing costs. Additional research is needed to confirm these findings in specific
conditions and to establish optimal treatment durations and dosing regimens.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org.
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Abbreviations

The following abbreviations are used in this manuscript:

Allo-HSCT  Allogeneic haematopoietic stem cell transplantation

AVA Avatrombopag

CAR-T Chimeric antigen receptor T

CIT Chemotherapy-induced thrombocytopenia
CR Complete response

CT Chemotherapy

IQR Interquartile range

ITP Immune thrombocytopenia

NR No response

PC Platelet counts

PLT Platelets

PR Partial response

RDI Relative dose intensity

TEAEs Treatment-emergent adverse events
TEVs Thromboembolic events

TPO-RAs  Thrombopoietin receptor agonists
Tx Transfusion
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