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1  |   INTRODUCTION

Thrombocytopenia, the primary manifestation of immune 
thrombocytopenia (ITP), increases the risk of uncontrolled 
bleeding with injury and rare spontaneous bleeding events that 
may be fatal if they occur in vital organs.1,2 Platelet count is 
an important factor determining the risk of bleeding and need 
for therapy in patients with thrombocytopenia. In adults, treat-
ment is critical to manage the risk of bleeding when the platelet 
counts are <30 × 109/L, and the goal of treatment is usually to 
maintain platelet levels in the range of 30 × 109/L to 50 × 109/L, 
rather than >150 × 109/L, which is the lower end of the normal 
range.1,2 In children, clinically significant bleeding symptoms 
are less frequent, and severe spontaneous bleeding events are 
usually not observed when the platelets counts are >10 × 109/L.3 
Thus, in contrast to the guidelines for the adult disease, treatment 
guidelines for pediatric ITP do not have clear‐cut platelet count 
thresholds for treatment decisions and require consideration of 
psychosocial and quality‐of‐life factors.2,3 Indeed, withholding 
treatment based solely on platelet counts may have a negative 
impact on the lives of certain children, particularly the ones who 

participate in sports and have active lifestyles, rendering them 
more prone to play‐ or sports‐related injury.4,5

Intravenous immunoglobulin (IVIg) is an expensive treat-
ment that is commonly used due to its efficacy in rapidly in-
creasing platelet counts. Steroid therapy is another common 
treatment choice because it is a relatively low‐cost option with 
reasonable efficacy and is very well known to physicians due 
to its use in numerous immune‐mediated diseases. However, 
IVIg and steroid therapy usually do not yield durable responses 
and are associated with potential serious adverse events.6,7 
Eltrombopag is a thrombopoietin receptor agonist that may pro-
mote thrombopoiesis and proliferation of hematopoietic stem 
cells in the bone marrow.10,11 It is indicated in patients with 
chronic ITP and in adult patients with severe aplastic anemia, 
in whom it may help restore bone marrow cellularity and im-
prove multilineage responses.10,11,13 In addition, eltrombopag 
has shown activity in a broad range of primary and secondary 
thrombocytopenias; studies in transplant, chemotherapy, hepa-
titis C virus‐associated thrombocytopenia, and certain hered-
itary thrombocytopenias have provided preliminary evidence 
for the efficacy of eltrombopag in these conditions.14,15
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About a decade after its initial approval for adult chronic 
ITP, eltrombopag is now also approved for the treatment of 
pediatric patients with chronic ITP. We report our experi-
ence treating two children with refractory ITP who had not 
benefited from conventional therapy. Both patients tolerated 
the treatment well and rapidly achieved a robust response to 
eltrombopag, which was maintained at the time of the prepa-
ration of this publication. We will also share our experience 
with potential practical issues regarding proper administra-
tion and patient adherence.

2  |   CASE 1

2.1  |  Case history/examination
In April 2014, a 5‐year‐old girl was brought to our clinic with 
complaints of bruising over 3‐4 weeks, small red dots on her 
face for 3‐4 days, and an episode of epistaxis 2 weeks before 
presentation. She also complained of nasal congestion and 
cough for 3‐4 days.

The initial physical examination revealed scattered ecchy-
mosis over the upper and lower extremities, with larger ecchy-
mosis over her lower back, anterior hips, and right shin; 1‐2 mm 
nonblanching petechiae scattered over her face and coalescing 
over her chin were noted. Her spleen, liver, and lymph nodes 

appeared normal. Laboratory results showed that the patient had 
a normal white blood cell count at diagnosis (6900/µL; range, 
4000‐12 000/µL), with normal differential, severe thrombocyto-
penia (platelets, 14 × 109/L), mild anemia (hemoglobin, 10.7 g/
dL), and normal reticulocyte count (1.6%; range, 0.5%‐2%).

2.2  |  Differential diagnosis, 
investigations, and treatment
There was no evidence of leukemia, aplastic anemia, or any 
other hematologic disorder that may lead to thrombocytope-
nia. A potential diagnosis of autoimmune hemolytic anemia 
was ruled out by a negative direct Coombs test. Serum uric 
acid level was normal. ITP was diagnosed based on the pa-
tient’s clinical presentation and the lack of any evidence sug-
gesting an alternative diagnosis.

The patient was treated with IVIg 1 g/kg immediately 
after diagnosis (April 2014) and received additional doses (a 
total of 10) as needed over the next 16 months—many times 
for associated epistaxis. However, the responses were not du-
rable (2‐4 weeks), and severe headaches and vomiting were 
observed with the last several doses, suggestive of aseptic 
meningitis. In July 2014, Rho(D) IVIg (75 µg/kg) was admin-
istered, but the response was insufficient (platelets, 6 × 109/L 
to 28 × 109/L) and lost within 3 weeks.

F I G U R E  1   Platelet counts of patient 1 after initiation of eltrombopag therapy on 3 August 2015, are shown. The therapy was interrupted 
twice due to insurance‐related problems (periods shown in red) and once due to an administration error (shown in orange). Platelet counts were low 
at the end of each interruption but recovered quickly after reinitiation of eltrombopag therapy. On 17 January 2017, eltrombopag was successfully 
discontinued, and the patient has since been in remission with stable platelet counts. QOD, every other day
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Following the failure of Ig‐based treatments, the patient 
received corticosteroid therapy with prednisone (2 mg/kg, 
tapered to 1 mg/kg) between August and November 2014. A 
platelet count of 193 × 109/L was achieved, but there were 
significant adverse events: weight gain and emotional labil-
ity, which led to the discontinuation of the prednisone treat-
ment. Immunosuppressive therapy was resumed for 9 months 
(January to September 2015) with cyclosporine A (starting 
dose of 6 mg/kg, titrated to reach 100‐300 ng/mL serum con-
centration). Although cyclosporine A appeared to augment 
the effects of IVIg, treatment was not sustainable due to nau-
sea, poor appetite, hirsutism, and emotional lability.

During her treatment, the patient received two 4‐week 
courses of rituximab 375 mg/m2 weekly, beginning in 
October 2014 and May 2015. The treatment was well toler-
ated, but no apparent therapeutic benefit was noted.

After failure of immunosuppressive therapies, eltrombopag 
50 mg/d was initiated in August 2015 because the patient had 
a platelet count of 12 × 109/L. Within 2 weeks, the patient 
demonstrated a robust response, with her platelet count in-
creasing to 220 × 109/L (Figure 1). Because the treatment was 
well tolerated, the response could be maintained with contin-
ued exposure to eltrombopag. There were three periods during 
which the patient did not receive the correct dose of eltrom-
bopag, and the changes in platelet counts during these periods 
demonstrated the significant therapeutic effect of eltrombopag.

Insurance‐related and financial issues led to two inter-
ruptions in eltrombopag treatment between 19 October 2015 
and 9 November 2015, and 15 April 2016 and 20 June 2016. 
During both periods, a substantial decrease in platelet counts 
was observed (151 × 109/L to 32 × 109/L and 201 × 109/L 
to 49 × 109/L, respectively), but platelet counts recovered 
1‐2 weeks after eltrombopag treatment was restarted.

The third interruption in effective treatment was a result of 
not adhering to administration instructions. The patient was 
prescribed an oral iron supplement after receiving a diagnosis 
of iron deficiency on the basis of low hemoglobin level (10 g/
dL), normal reticulocyte count (0.7%; range, 0.5%‐2%), and 
low ferritin level (6 ng/mL; range, 10‐150 ng/mL). Following 
approximately 1 month of concomitant use of the prescribed 
iron supplement and eltrombopag, the patient’s platelet 
counts decreased to 14 × 109/L. The patient was provided 
written instructions not to coadminister iron supplements and 
eltrombopag. Upon discussion with the patient’s caregiver, it 
was determined that the timing of the iron supplements was 
not coordinated properly with eltrombopag administration. 
The instructions for administration preclude the use of sup-
plements and foods rich in divalent cations (eg, iron, calcium, 
and magnesium) 2 hours before or 4 hours after eltrombopag 
dosing.10 It is plausible that coadministration with the iron 
supplement interfered with absorption of oral eltrombopag 
and reduced the effective dose, thereby causing a decrease 
in platelets. The iron supplement was discontinued upon 

improvement of the patient’s iron levels, and subsequently, 
platelet counts started to increase and reached safe levels 
within 3 weeks.

The initial dose of eltrombopag 50 mg/d was reduced 
to 25 mg/d after her platelet counts were maintained at 
>50 × 109/L for nearly 2 months (107 × 109/L and 78 × 109/L 
in June and August 2016, respectively). While she received 
the 25 mg/d dose, the patient’s platelet count increased to 
543 × 109/L, which prompted a dose reduction. In November 
2016, the patient had a platelet count of 79 × 109/L while re-
ceiving eltrombopag 25 mg every other day.

2.3  |  Outcome and follow‐up
Eltrombopag was stopped on 17 January 2017, and the pa-
tient has since maintained a platelet count of >50 × 109/L 
without any therapy. At her last follow‐up on 19 January 
2018, her platelet count was 115 × 109/L, without any bleed-
ing manifestations.

This case not only exemplifies a robust platelet response 
and durable remission in a pediatric patient with highly re-
fractory chronic ITP but also demonstrates the importance of 
patient and caregiver education. A failure to understand and 
follow instructions for administration may decrease treatment 
efficacy, mimic a state of treatment failure, and put patients 
at risk of bleeding.

3  |   CASE 2

3.1  |  Case history/examination
In May 2000, a 2‐year‐old girl presented with pancytope-
nia and hepatosplenomegaly. A bone marrow examination 
showed borderline low megakaryocyte count and a develop-
mental arrest of the erythroid and myeloid series.

3.2  |  Differential diagnosis, 
investigations, and treatment
There was no evidence for malignancy, and bone marrow 
cytogenetics and immunophenotyping were normal. After a 
positive direct Coombs test and a platelet response—albeit 
limited—to IVIg, an autoimmune pancytopenia, Evans syn-
drome, was diagnosed. With time, the splenomegaly, ane-
mia, and thrombocytopenia resolved, but the neutropenia 
persisted.

The initial diagnosis of Evans syndrome was reevaluated due 
to the patient’s persistent neutropenia; however, after an exten-
sive workup looking for an underlying collagen vascular disease, 
autoimmune lymphoproliferative syndrome (ALPS), cyclic neu-
tropenia, and common variable immunodeficiency, Evans syn-
drome remained the most likely diagnosis. A genetic workup for 
inherited neutropenia was not available. In 2004, a spontaneous 
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remission in neutropenia was noted, and the patient was dis-
charged from the clinic with a normal complete blood count.

After resolution of the immune cytopenias, the patient ap-
peared to be in complete remission and was generally healthy, 
apart from hay fever‐type symptoms, which were treated with 
cetirizine and intranasal fluticasone, and occasional urinary 
tract infections. In keeping with the natural history of Evans 
syndrome, a relapse in thrombocytopenia was discovered 
when the patient presented with the symptoms of sinus-
itis and a complete blood count showed a platelet count of 
41 × 109/L. Between 2009 and 2014, the patient was mostly 
thrombocytopenic and also had occasional neutropenia. 
Starting in February 2014, her platelet counts stabilized at 
<50 × 109/L, and she became severely neutropenic (absolute 
neutrophil count [ANC], 0.2 × 109/L). The patient received a 
variety of regimens but did not have a good response (IVIg) 
or had severe toxicity (hyperglycemia with steroids and serum 
sickness with rituximab). After approximately 19 months of 
persistent or worsening thrombocytopenia and neutropenia, 
she was treated with eltrombopag in September 2015 and 
had a remarkably good response: an increase in platelet count 
from 17 × 109/L to 510 × 109/L within 2 weeks (Figure 2). 
Elevated platelet counts were maintained, and the starting 
dose of 50 mg/d was decreased to 25 mg every other day 

within the first year of treatment and to 25 mg every third 
day in March 2017. The patient’s neutropenia also improved 
during the course of eltrombopag treatment (Figure 2). 
However, the onset of neutrophil response was approximately 
8‐9 months after the onset of platelet response.

3.3  |  Outcome and follow‐up
At the patient’s last two visits in May 2017 and December 
2017, she had platelet counts of 300 × 109/L and 322 × 109/L 
and ANCs of 5.0 × 109/L and 3.9 × 109/L, respectively, in 
contrast to the platelet count of 17 × 109/L and ANC of 
0.9 × 109/L in September 2015, before the start of eltrom-
bopag therapy.

This case exemplifies the potential use of eltrombopag in 
patients with autoimmune pancytopenia who are not eligible 
for, or do not respond to, immunosuppressive therapy.

4  |   DISCUSSION

We described two children with immune cytopenias who did 
not benefit from standard treatments but achieved and main-
tained a robust response with eltrombopag.

F I G U R E  2   Available platelet (blue) and absolute neutrophil (orange) count results for patient 2 after initiation of eltrombopag therapy on 
2 September 2015, are shown. Platelet counts rapidly improved after initiation of eltrombopag therapy and were maintained at >200 × 109/L 
throughout the treatment. Absolute neutrophil counts (ANCs) increased approximately 8‐9 mo after the initiation of eltrombopag therapy and 
continued to improve throughout the therapy. At the patient's last several visits, she had absolute neutrophil and platelet counts in the normal range. 
QOD, every other day
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The first patient had chronic ITP and quickly showed a 
significant response to eltrombopag treatment, which was 
maintained after discontinuation of all other ITP therapies, 
including eltrombopag itself. Eltrombopag has been shown 
to induce long‐term remissions in a proportion of patients 
with ITP,16 but we do not know whether the remission in 
this case was induced by eltrombopag or was spontaneous. 
Importantly, this case also demonstrated the vital role of pa-
tient and caregiver education. The efficacy of eltrombopag 
may be severely reduced when administered with food or 
supplements that are rich in divalent cations. If patients are 
using concomitant supplements that include divalent cations 
(eg, iron), it is particularly important to not only inform them 
of the proper administration timing but also confirm that they 
fully understand these instructions. It should be stressed that 
eltrombopag and the supplement must be taken at different 
times during the day (eg, one in the morning and the other 
at night). Secondly, even if platelet counts had been stable 
previously, it may be helpful to assess platelet counts again 
within 2 weeks of supplement initiation to ensure that the 
platelet count had not been affected by the concomitant sup-
plement. It is important to clarify with patients that supple-
ments and foods rich in divalent cations do not need to be 
avoided during eltrombopag therapy, but the administration 
timing instructions must be followed.

Our experience with the second patient suggests that el-
trombopag may also have some benefit in patients with mul-
tilineage immune cytopenias. The patient was diagnosed 
with Evans syndrome and had severe thrombocytopenia 
and neutropenia with borderline megakaryocyte count and 
a developmental arrest of the erythroid and myeloid series 
in the bone marrow. Eltrombopag enabled a very rapid and 
robust platelet response, which was maintained at the time 
of the preparation of this article. Interestingly, the patient’s 
persistent neutropenia also improved while on eltrombopag. 
Although the causative factors behind this improvement are 
not fully clear, published clinical data in patients with bone 
marrow dysfunction13 support the possibility that this may 
be an effect of eltrombopag; the significant improvement in 
ANC in this patient was noted approximately 8‐9 months 
after the initiation of eltrombopag treatment, while the plate-
let response was observed within 2 weeks. In a clinical trial 
of eltrombopag in patients with severe aplastic anemia, many 
patients who eventually achieved multilineage responses with 
eltrombopag had only a single‐lineage response at weeks 
12 and 16, indicating that such responses may occur many 
months after the first dose of eltrombopag.13

Regular monitoring is an important requirement for pa-
tients receiving eltrombopag to enable dose adjustments in 
case of thrombocytosis or hepatic abnormalities.10 Indeed, 
in both patients, we noted periods of thrombocytosis that re-
quired a reduction in the eltrombopag dose. However, patient 
adherence may sometimes be a limiting factor. After living 

with low platelet counts that require extensive monitoring due 
to the risk of bleeding, patients who start taking eltrombopag 
and are told their risk of bleeding is under control due to their 
improved platelet counts may feel they do not require any 
monitoring. It is vital to remind patients and caregivers of the 
importance of continued monitoring to avoid thrombocytosis, 
limit toxicity and maximize adherence to dosing guidelines.

These case reports exemplify the potential benefits of 
eltrombopag in children with thrombocytopenia who have 
had experienced a poor response or poor tolerability with 
immunosuppressive therapy. Increasing platelet count in 
case 1 allowed normal play activity without restrictions, 
thus improving her quality of life. Both patients demon-
strated a rapid and robust platelet response to eltrombopag 
and maintained this response at the time of this publica-
tion, and both patients tolerated the treatment well. One 
has been off treatment for a year and is in remission; for 
the other patient, we were able to reduce the dose to 25 mg 
once every 3 days. We find the outcomes of these cases 
consistent with previous clinical data14 and our overall ex-
perience with eltrombopag, and thus believe eltrombopag 
may be a viable option for the long‐term management of 
thrombocytopenia in children and young adults. The use of 
eltrombopag in acute, severe, and refractory nonimmune 
thrombocytopenia associated with bleeding complications 
should also be explored in future clinical trials.
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