
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=yhem20

Hematology

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/yhem20

Pediatric immune thrombocytopenia: a focus on
eltrombopag as second-line therapy

Giuseppe Palumbo, Piero Farruggia, Ugo Ramenghi, Giovanna Russo,
Alessandra Borchiellini, Marco Spinelli, Carlo Dufour, Fiorina Giona, Saverio
Ladogana, Marco Zecca, Silverio Perrotta, Andrea Pession & Paola Giordano

To cite this article: Giuseppe Palumbo, Piero Farruggia, Ugo Ramenghi, Giovanna Russo,
Alessandra Borchiellini, Marco Spinelli, Carlo Dufour, Fiorina Giona, Saverio Ladogana,
Marco Zecca, Silverio Perrotta, Andrea Pession & Paola Giordano (2023) Pediatric immune
thrombocytopenia: a focus on eltrombopag as second-line therapy, Hematology, 28:1,
2210906, DOI: 10.1080/16078454.2023.2210906

To link to this article:  https://doi.org/10.1080/16078454.2023.2210906

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 18 May 2023.

Submit your article to this journal 

Article views: 1988

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=yhem20
https://www.tandfonline.com/journals/yhem20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/16078454.2023.2210906
https://doi.org/10.1080/16078454.2023.2210906
https://www.tandfonline.com/action/authorSubmission?journalCode=yhem20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=yhem20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/16078454.2023.2210906?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/16078454.2023.2210906?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/16078454.2023.2210906&domain=pdf&date_stamp=18 May 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/16078454.2023.2210906&domain=pdf&date_stamp=18 May 2023


RESEARCH ARTICLE

Pediatric immune thrombocytopenia: a focus on eltrombopag as second-line
therapy
Giuseppe Palumboa,b, Piero Farruggiac, Ugo Ramenghid, Giovanna Russoe,f, Alessandra Borchiellinig,
Marco Spinellih, Carlo Dufouri, Fiorina Gionaj, Saverio Ladoganak, Marco Zeccal, Silverio Perrottam,
Andrea Pessionn and Paola Giordanoo

aDepartment of Hematology/Oncology, Cell and Gene Therapy, Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy; bDepartment of
Systems Medicine, University of Rome Tor Vergata, Rome, Italy; cPaediatric Hematology and Oncology Unit, Oncology Department,
A.R.N.A.S. Ospedali Civico, Di Cristina e Benfratelli, Palermo, Italy; dDepartment of Pediatric and Public Health Sciences, University of Turin,
Regina Margherita Children’s Hospital, Turin, Italy; eClinical and Experimental Medicine, University of Catania, Catania, Italy; fPediatric
Hemato-Oncology Unit, Azienda Policlinico Vittorio Emanuele, Catania, Italy; gRRC Thrombosis & Haemophilia Centre, AOU Città della
Salute e della Scienza – Molinette Hospital, Turin, Italy; hPediatric Hematology Oncology Unit, MBBM Foundation, San Gerardo Hospital,
Monza, Italy; iHematology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy; jDepartment of Translational and Precision Medicine,
Sapienza University of Rome, Rome, Italy; kDepartment of Pediatrics, Hemato-Oncology Unit, ‘Casa Sollievo della Sofferenza’ Hospital, San
Giovanni Rotondo, Italy; lDepartment of Pediatric Hematology-Oncology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; m‘Luigi
Vanvitelli’ University, Napoli, Italy; nAOU S. Orsola Bologna, Italy; oInterdisciplinary department of Medicine, Pediatric Unit, University
‘A.Moro’ of Bari, Bari, Italy

ABSTRACT
Background: Immune thrombocytopenia (ITP) is the most common acquired bleeding
disorder. In both children and adults, the primary goal of any therapeutic approach consists
of cessation of bleeding and its prevention. Several options are currently available for first-
line therapy in Europe, including corticosteroids and intravenous immunoglobulin (IVIg)
infusion, which has a similar efficacy and safety profile in both the pediatric and adult
populations. When second-line therapy is needed in the pediatric setting, current guidelines
recommend eltrombopag as the drug of choice.
Procedure: The aim of this article is to summarize the available evidence and present real-life
experience on eltrombopag as second-line therapy in pediatric patients with ITP, with a focus
on dosing and response to therapy as well as its tapering and discontinuation.
Results: In our setting, eltrombopag is associated with good safety profile as well as promising
efficacy; dose de-escalation was feasible in 94% of cases and often reached very low pro/kg
dosage, with full discontinuation in 15% of cases. In daily practice, a standardized approach
for discontinuation of eltrombopag in pediatric patients with ITP is still lacking. Herein, an
easy-to-use scheme for tapering and discontinuation in candidate pediatric patients is
proposed that proposes 25% dose reduction every four weeks.
Conclusions: In future management of pediatric ITP patients, it will be crucial to assess if
thrombopoietin receptor agonists might be more effective in earlier phases of the disease
and can modify the course of the disease.
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Introduction

Immune thrombocytopenia (ITP) is a common acquired
bleeding disorder that occurs in around 5–10 per
100,000 children per year and 3.3 per 100,000 adults
per year [1,2]. In children, ITP is usually defined on the
basis of a platelet count <100 × 109/L [3]. A platelet
count <20 × 109/L at initial presentation appears to be
predictive of remission and better outcomes in both
children and adults [4]. While the pathophysiology of
ITP is not completely clear, it is hypothesized to be
linked to the production of autoreactive antibodies
leading to destruction and diminished production of
platelets [5]. ITP is generally distinguished into pediatric
and adult forms [4,6]. Compared to adults, children with

ITP have lower bleeding severity, lack of comorbidities,
more frequent skin manifestations, and higher rates of
spontaneous remission [4,6,7]. ITP in adults tends to
evolve more frequently into a chronic disease. Pediatric
patients are also treated less often with first-line corti-
costeroid-based therapy and tend to have a better
response to therapy [4,6,7]. Among the pediatric
cohort of patients with ITP, boys are more commonly
represented than girls, particularly below 5 years of
age [8]. In children, ITP can be classified as primary
(not clearly connected to a trigger-event) or secondary
(connected to a trigger-event such as an infection,
immunization, autoimmune-related disorder or associ-
ated with aplastic anemia, or immune-deficiency) [9].
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Clearly, in both the pediatric and adult settings, the
main goal of any therapeutic intervention is the cessa-
tion and prevention of bleeding [10]. However, com-
pared to adults, bleeding manifestations may be
higher in children at presentation compared to
adults, but the risk of serious bleeding such as ICH is
lower in children [9]. Thus, close observation and with-
holding treatment unless clinically warranted is rec-
ommended by most guidelines for children.
Moreover, children have a higher rate of spontaneous
disease remission and fewer co-morbidities. In chil-
dren, treatment is guided more by bleeding manifes-
tations rather than the platelet count and guided by
parent/provider concerns and preferences such as an
active child prone to injury. A number of options are
available for first-line therapy in Europe, including cor-
ticosteroids and intravenous immunoglobulin (IVIg),
which have similar efficacy and safety profiles in both
children and adults [4]. In a randomized clinical trial
in pediatric ITP patients comparing IVIg to observation,
no differences were seen in platelet counts at 12
months [11]. If second-line therapy is needed in pedi-
atric patients, all current guidelines recommend
eltrombopag or romiplostim [3,12] (Figure 1).

The aim of the present review is to summarize the
available evidence on eltrombopag as second-line
therapy in pediatric patients with ITP, focusing on
dosing and response to therapy as well as its tapering
and discontinuation in the pediatric population.

Dosing with eltrombopag

Compared to rituximab which was widely used off-
label until a few years ago in ITP patients [13], eltrom-
bopag has several advantages in terms its safety and
tolerability profile and thus represents a valid
second-line option [3,12]. Eltrombopag obtained a
pediatric extension of the clinical indication relatively
quickly, but in practice prescribers still need to
observe and consider some precautions. In fact, the
therapeutic dose is currently based on age and not
weight, with the risk of overexposure of younger chil-
dren and underexposure of older children and adoles-
cents, in whom the maximum allowed dose of 75 mg/
day is often underdosed in relation to weight as shown
in the PETIT2 trial [14].

The recommendation of the FDA to reduce the dose
in patients with hepatic insufficiency, derived from
experience in adults, is not clear in children, in whom
thrombocytopenia with liver disease is a rare con-
dition. In addition, the recommendation to reduce
the dose in Asian populations is also controversial as
shown in a recent real-life Chinese study [15].

The pharmacokinetic data which led to an extension
of the indication of eltrombopag to pediatric patients
derives mainly from the study by Wire et al., which sup-
ported initial doses of 50 mg once daily for non-Asian

patients aged ≥6 years and 25 mg daily. For Asian
patients, regardless of age, and for all patients aged
1–5 years [16]. The study reported that the time
required to reach the Tmax was 4 h at all ages and
was comparable to that seen in adults, while the
half-life was 46.9–51.9 h in pediatric patients, also
similar to the 44.0 h observed in adults, thus allowing
daily dosing. However, children aged 1–11 years and
female patients showed higher AUC (0 − τ) and Cmax

values. These different pharmacokinetic parameters,
together with non-weight-proportional dosage,
increase the risk of overexposure for younger children.

A more recent study in 36 patients aged 1–17 years
found that children aged 1–5 years and female patients
showed higher AUC (0 − τ) and Cmax, the time to reach
Tmax is 2–4 h at all ages, and that there is no proportion-
ality between dose and AUC (0− τ) and Cmax, which was
higher in patients treated with 50 mg [17]. However, the
lack of proportionality between exposure and Cmax

should lead to a standard dose increase. The half-life
of eltrombopag was highly variable and often very
short in patients who do not respond to the drug. It
would thus be useful to understand whether, based
on more accurate pharmacokinetic studies, it might
be useful to split the dose in some patients, even
though this approach might be difficult to pursue in
the pediatric population, considering the need to
administer eltrombopag 4 h after a meal. In the 4 h
before and 2 h after taking eltrombopag, patients
should not consume dairy foods, antacids, or mineral
and vitamin supplements including iron, calcium, mag-
nesium, aluminum, selenium, and zinc [18].

Response to therapy

A real-life retrospective multicenter study conducted
in Italy on 386 children with ITP, of whom 71 (20%)
were treated with eltrombopag and followed for 6
months, showed a high response rate (80%). Median
duration of eltrombopag treatment was 11 months
(range 1–32) and the median starting dose was
50 mg/day (range 12.5–75 mg/day). Of those, 32
patients (45%) required one or more concomitant
therapies for ITP during the initial 6 months of
therapy. Median platelet counts and proportion of
patients achieving the target platelet count of at
least 30 × 109/L and 100 × 109/L significantly increased
during the first 6 months of treatment (p < .0001),
confirming the efficacy of eltrombopag. The safety
profile was good with headache (7%) and thrombocy-
tosis (6%) as the most common adverse events [19]. Of
the 71 patients, 14 (19.7%) discontinued permanently
eltrombopag for a constant platelet count >30 × 109/
L: 3 patients after 3 months and 11 patients after 6
months of therapy.

A real-life prospective study conducted in China in
116 children treated with eltrombopag also
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confirmed the efficacy of eltrombopag [15]. Overall
response was achieved in 76.7% of patients, and the
response was maintained in 67.2% of cases at 12
months (≥50 × 109/L to <150 × 109/L). The median
effective dose was 25, 50, and 50 mg/day for children
aged ≤5 years, 6–11 years, or ≥12 years, respectively.
Median platelet counts were 9 × 109/L before therapy
to 26 × 109/L after one week of therapy. The pro-
portion of patients with grade 1–4 bleeding symptoms
decreased from 84% at study initiation to 19% at 6
months when only grade 1 was noted. Treatment for
12 months or longer was not associated with any
safety concerns.

A limitation of these studies is that the response is
measured only considering the platelet count, while
other parameters should also be evaluated, to better
reflect the clinical situation, such as bleeding score
and overall quality of life. As mentioned, another
important aspect that emerges from the study from
China is that there is no difference between Asian
and Caucasian populations, which does not substanti-
ate the different treatment indications reported in its
product characteristics. There is also a definite lack of
studies in other ethnic groups.

Tapering and discontinuation of
eltrombopag

In case of persistent response, defined as a platelet
count above 50,000 for more than eight weeks, the
question of discontinuation of therapy then arises,
and currently there is no data available on the

proposed duration of therapy or tapering regimen
and discontinuation of eltrombopag in pediatric
patients. Even if eltrombopag is associated with
good tolerability, the opportunity of its tapering and
discontinuation should be considered in patients
with a persistent response. One reason for this is
that there is limited data on possible long-term side
effects, which are important to understand particu-
larly if the therapy is started in a pediatric age and
continued over a long period of time. In addition,
the risk of ITP-related mortality is very low [20], and
the treatment is aimed at improving overall quality
of life [3,12]. It is therefore important to answer the
question of whether eltrombopag should be adminis-
tered on a chronic basis, also considering that remis-
sion is observed in around 70% of children [4] and its
impact on the quality of life is still unclear. The costs
related to long-term therapy are also worthy of con-
sideration. Recent evidence suggests that in patients
achieving a stable response in terms of platelet
count and symptoms with eltrombopag, therapy can
be tapered and/or discontinued [21]. Therefore, it
makes sense to try and reduce the dose or discon-
tinue the treatment, based on the information avail-
able in adults.

In adults, the EXTEND study, conducted on 302
patients (median age 50 years, 115 splenectomized),
with a fairly long follow-up (2.37 years), showed that
the ITP is very different in adults compared to children
[22]. At the start of therapy with eltrombopag, 52
patients had platelet levels between 30 and 50 × 109/
L, while 39 patients had levels >50 × 109/L. The study

Figure 1. Algorithm for treatment of pediatric ITP. From Ref. [3].
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identified low platelet count and the number of
previous therapies as predictors of lower efficacy, infor-
mation not translatable to pediatric patients consider-
ing that in children the platelet count is always very
low, and this is predictive of more common spon-
taneous recovery.

A prospective study on a limited number of adult
patients provides some indications about the predictors
of response to treatment [23]. In particular, patients with
high levels of IL-10, IL-4, TNF-α and osteopontin at base-
line had a lower probability of response to eltrombo-
pag, while there was no association between
thrombopoietin levels and response. Regarding taper-
ing and discontinuation, patients were eligible if they
achieved stable corticosteroid independence – with or
without IVIg – and achieved a mean platelet count
≥30 × 109/L and at least a two-fold increase of baseline
platelet count confirmed by at least two subsequent
sampling (every other week) and absence of bleeding
events. The starting dose of 75 mg/day was reduced
to 50 mg/day for 14 days, followed by 25 mg/day for
14 days, 25 mg/day every other day for 14 days, and
finally 25 mg/day every 4 days before full discontinu-
ation. Sustained remission for six months after the dis-
continuation of treatment was achieved in 13 out of
51 (25%) treated patients and in 13 of 34 (38%) patients
who started the tapering.

Another study evaluated lymphocyte phenotypes in
56 treated adult patients (38 with complete response,
of whom 28 discontinued treatment), as a possible pre-
dictor of response to treatment [24]. It was found that
the number of B and NK cells at discontinuation of
eltrombopag was higher in patients who maintained
response compared to those who relapsed.

A recent expert consensus from the US considered
TPO-RA tapering inappropriate in the following con-
ditions in both adult and pediatric patients [25]:

. low platelet count (30–50 × 109/L)

. lower than normal platelet count (50–150 × 109/L)
with a history of significant bleeding

. platelet count below normal (50–150 × 109/L) with
the need of intensification of treatment in the pre-
vious three to six months and on anticoagulants
or antiplatelet drugs

. high risk of trauma on anticoagulant or anti-platelet
therapy, regardless of platelet count

In a recent paper by UK hematologists, participants
estimated that around 30% of patients were candidates
for tapering or discontinuation of thrombopoietin recep-
tor agonist (TPO-RA) therapy [21]. Moreover, among
those discontinuing the therapy, about one-third
required re-initiation of therapy within three months. A
time of 6–12 months with adequate treatment response
(platelet count >50 × 109/L at ≥75% of assessments in
the preceding six months) could be considered a
sufficient criterion to consider tapering or discontinu-
ation. Treatment should be reinitiated if the platelet
count decreases to <30 × 109/L or in the presence of
symptoms. While the participants did not identify
factors that could be predictive of suitability or response
to tapering, several factors were considered to be associ-
ated with poor response to tapering, including history of
major bleeding events, ineffective rescue therapy, and
large variability in platelet counts, as well as concomitant
use of anticoagulant or antiplatelet medications.
Altogether, the consensus highlighted the following

Figure 2. Proposed scheme for tapering and discontinuation of eltrombopag in pediatric patients. Successive dose reductions are
proposed at four week intervals based on platelet counts.
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predictors of remission vs. relapse: age, duration of ITP,
current dose of TPO-RA, duration of therapy, response
to TPO-RA, platelet count, and use of concomitant
therapy. Patients eligible for tapering should have
satisfied the following criteria during the last six months.

. being treated with a stable dose of TPO-RA

. platelet count consistently >50 × 109/L

. no immunosuppressive therapy (except for
comorbidities)

Based on a previous scheme in adult patients [23]
and real-world recommendations [26], the following
modality of tapering and discontinuation can be
suggested in suitable pediatric patients (Figure 2).
The scheme considers a 25% dose reduction for suc-
cessive four-week intervals (dose reduced by half
every other day = 25% reduction; dose reduced by
half every day = 50% reduction; dose suspended
every other day = 25% reduction; then discontinued
completely). The scheme is not modified for platelet
counts <50 × 109/L, but is increased to the previous
dose in case of a platelet count <30 × 109/L. The
scheme preserves the daily dose as much as possible
and is easy to understand for parents.

Conclusions

Eltrombopag can be considered to be safe and
effective in pediatric patients with ITP. However,
there is currently very limited data about the effects
of the drug, especially toxicity, when administered to
pediatric patients in the long term. This, together
with other considerations such as the high rate of
spontaneous remission and costs, makes it worth
attempting to taper/discontinue the TPO-RA. Further
studies are thus needed to understand in which
patient tapering and discontinuation is likely to be
more successful in terms of sustained response.

In the future, it will be necessary to develop a stan-
dardized approach for management of pediatric
patients with ITP receiving eltrombopag. Such an
approach must consider the amount of loading dose
prior to reducing it to the minimal effective dose, as
well as age-related dose adjustments. The criteria
and modality of the tapering and discontinuation
must also be standardized. On this note, we propose
an easy-to-use scheme, even if not evidence based.
In the management of pediatric ITP patients, it will
also be important to understand if a TPO-RA might
be more effective in earlier phases of the disease to
possibly modify its course.
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