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Introduction/Aim: Eltrombopag is recommended for the treatment of refractory immune
thrombocytopenia (ITP). Based on its half-life, it may be practical to use an intermittent
dosage. Our aim was to compare the effectiveness and safety of intermittent vs daily
eltrombopag dosage protocols for the treatment of primary ITP refractory to prior therapies.
Patients and Methods: This was a retrospective study, and 34 adult primary ITP patients
refractory to prior therapies were included in our analysis. Eltrombopag was used in this
study. The patients were divided into daily eltrombopag dosage and intermittent eltrombopag
dosage groups. Eltrombopag effectiveness was assessed regarding platelet count and bleed-
ing resolution. Safety was assessed via adverse events reporting.

Results: In the daily eltrombopag dosage group, overall response (OR), complete response
(CR), partial response (PR), and relapse rates were 69.23%, 53.85%, 15.38%, and 30.77%,
respectively. In the intermittent eltrombopag dosage group, OR, CR, PR, and relapse rates
were 68.75%, 50%, 18.75%, and 31.25%, respectively. Comparison between daily and
intermittent eltrombopag dosage groups as regards CR, PR, relapse, relapse-free survival
and adverse events showed insignificant differences.

Conclusion: Intermittent eltrombopag dosage is safe and effective in patients with ITP
refractory to prior therapies and comparable to the daily eltrombopag dosage.

Keywords: immune thrombocytopenia, eltrombopag, daily dosage, intermittent dosage,
effectiveness, safety

Introduction
Immune thrombocytopenia (ITP) is an autoimmune disorder characterized by low
number of circulating platelets owing to their destruction in the spleen as well as the
inability of bone marrow megakaryocytes to restore normal platelet counts.'

Corticosteroids have been considered the standard first-line of treatment for
patients with ITP.> However, failure of response to these agents is common, and
treatment of these patients with refractory ITP is unsatisfactory and constitutes
a matter of controversy.*> Interestingly, daily clinical practice demonstrates that, in
spite of the current guidelines which considered splenectomy as a suitable second-
choice therapy for ITP, this is being substituted with thrombopoietin receptor (TPO-
R) agonist therapy.®’

For many years, the use of one of these agents, namely eltrombopag, has been
recommended for treatment of ITP patients refractory to first-line therapy or

splenectomy.® Eltrombopag interacts with TPO-R. As a consequence, it enhances
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megakaryocytes proliferation and differentiation to induce
recovery of platelet counts.” Based on its half-life in ITP
patients (26-35 hours),'™'" it may be practical to use
intermittent eltrombopag dosage as an alternative to its
standard daily dosage for treatment of those patients.

It is worth noting that this study were performed to
evaluate the intermittent eltrombopag dosage protocol as
an alternative to its daily dosage for treatment of patients
with refractory ITP, paying attention to the effectiveness
and safety in real-life experience.

The aim of the present study was to compare the
effectiveness and safety of intermittent versus daily
eltrombopag dosage protocols for the treatment of primary
persistent and chronic immune thrombocytopenia refrac-
tory to prior therapies.

Patients and Methods
Patients and Eligibility Criteria

This retrospective study was conducted at the Hematology
Unit, Internal Medicine Department, Tanta University and
Tanta Insurance Hospital in the period between
August 2017 and February 2020. Thirty-four consecutive
patients with ITP were included in our analysis. Eligible
patients were aged >18 years, suffered from primary ITP
for >3 months (persistent or chronic), and were refractory
to prior ITP therapies (platelet count <30x10%/L). The
diagnosis of primary ITP and the definitions of persistent
and chronic ITP were set according to the recent
guidelines.'>"?

Patients with newly diagnosed or secondary immune
thrombocytopenia were excluded. Prior splenectomy was
performed and prior therapy with immunosuppressive
drugs, and/or rituximab were administered at least
a 6-month interval before initiating eltrombopag. Patients
with incomplete medical records or a different eltrombo-

pag protocol from our study protocol were also excluded.

Treatment Protocol

Eltrombopag (Revolade™; Novartis Pharmaceuticals UK
Ltd) was used in this study. The initial daily eltrombopag
dose was 50 mg for 2 weeks. This daily dose was
increased by 25 mg for patients with platelet count
<50x10°/L (maximum daily dose was 75 mg for another
2 weeks). At this point, eltrombopag therapy was discon-
tinued in patients who still had platelet count <50x10°/L
and excluded from this study. After excluding those
patients, the remaining patients were divided into two

groups. Daily eltrombopag dosage group: patients with
platelet count ranging from 50x10°/L to 199x10°/L.
Intermittent eltrombopag dosage: patient with platelet
count >200x10°/L.
group patients who failed to maintain a platelet count
>50x10%/L on 3 days/week dosage were shifted to the
daily eltrombopag dosage group (Figure 1).'°

Intermittent eltrombopag dosage

Follow-Up
Platelet count and clinical assessment were done weekly
during the first 4 weeks of therapy or after any dose
change and then every 4 weeks.

Rescue therapies such as steroids, romiplostim, or pla-
telet transfusions were required for relapsed ITP patients.

Effectiveness Analysis

Eltrombopag effectiveness was assessed regarding platelet
count and bleeding resolution. Complete response (CR):
platelet count >100x10°/L without clinically relevant
bleeding. Partial response (PR): platelet count 30-
100x10°/L with at least doubling pretreatment platelet
count as well as no clinically relevant bleeding. Overall
response (OR): CR+PR. No response (NR): platelet count
<30x10%/L, less than a doubling of the pre-treatment pla-
telet count or with clinically relevant bleeding with the
highest approved dose (75 mg per day) of eltrombopag for
4 consecutive weeks. Relapse: platelet count <30x10°/L,
or clinically relevant bleeding after CR or PR."

Bleeding severity associated with ITP was assessed
using the World Health Organization (WHO) bleeding
scale (Grade 0: no bleeding, Grade 1: petechiae, Grade
2: mild bleeding, Grade 3: gross bleeding, Grade 4: debil-
itating bleeding)."?

Safety Analysis
Safety was assessed via adverse events recording espe-
cially cataract, hepatobiliary laboratory abnormalities,
thrombosis, serious infection, bone marrow fibrosis, and
death. Adverse events were assessed according to the
Cancer Institute’s Common

National Terminology

Criteria for Adverse Events version 5.'°

Data Collection

Patient data which were collected from the patient records
included: age, sex, ITP diagnosis date, previous ITP thera-
pies, history of splenectomy, bleeding grades before and
during eltrombopag therapy, platelet counts before and
through eltrombopag therapy, minimum and maximum

submit your manuscript

534

Dove

Journal of Blood Medicine 2020:1 |


http://www.dovepress.com
http://www.dovepress.com

Dove

Elbedewy et al

Initial 50 or 75 mg
eltrombopag daily

for 4 weeks
A,
N\ %
S g o,
+ % %,
S 2 9,
L 2 ’)f
& 2 2
& 8 2.
X A Z
¢ 8 %
Q\'b x + B
3 (23
F 4
. . . i Change to Intermittent
Discontinuation Continue . Platelet count < 50 X 10°/L eltrombopag dosage
eltrombopag daily
of eltrombopag 4 weeks 3 days / week
dose (50 or75 mg) (days off non-consecutive)
T A T
o o
S/ o o
1 e T o
Q [} g (o]
5 e @ 2
S bl E 2 pl EA
Oé\ ?}f" = IN) Q 3 I
o %) 8 o o g o
o N ONS c oo
\@} ™ 7 K = 7N K
N 3 A 5
R S » S
x © x
N X 2
= 3 =
~ V/
Increase daily dose of Intermittent
eltrombopag by 25 mg Decrease daily dose of eltrombopag dosage
(maximum 75 mg) eltrombopag by 25 mg 2 days / week
(3 days between doses)

Platelet count < 50 X 109/L
4 weeks

) Patients with platetet count 50-199 x10°/ L , will be

) Platelet count > 400/Lx 10°/L, discontinuation until

kept on the same dose.

platelet count reach <150/Lx10° and resume eltrombopag
with lower dose by 25 mg.

Discontinuation
of eltrombopag

Figure | Eltrombopag dosage protocol.

platelet count during therapy, eltrombopag doses, mini-
mum and maximum doses of eltrombopag, duration of
treatment, treatment response rates, duration of treatment
response rates, the cause of discontinuation, adverse
events of eltrombopag, and rescue therapies.

Clinical Outcome

The primary outcome was relapse-free survival (RFS)
estimation which was calculated as the time from date of
the treatment initiation to the date of relapse, death due to
any cause, or the end date of the study.
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Statistical Analysis

The statistical analysis was performed using statistical
package for social sciences (SPSS) version 22.0 for
Windows (SPSS Inc., Chicago, IL). Analysis was primar-
ily descriptive. Data were expressed as absolute number
and percentage for categorical variables, meantstandard
deviation for continuous parametric variables or median
for continuous non-parametric variables. Fisher exact test
and Chi-square tests were used for comparison between
categorical variables. Comparison between two groups
was made by using unpaired ¢-test or Mann—Whitney test
for continuous parametric and non-parametric variables,
respectively. RFS was done by Kaplan—Meier survival
curve using log rank test. A P-value<0.05 was considered
statistically significant.

Results

Patient Characteristics

Our study included 34 patients with chronic or persistent
ITP, refractory to the previous therapies. The mean age
was 35.2949.23 (19-51) years. There were 23 females
(67.65%) with the female:male ratio approximately 2:1.
The mean ITP duration was 21.88+9.75 (7—42) months.
The mean initial platelet count at diagnosis was 19.44
+3.39 (13-27)x10%/L. All of the patients received steroids
and platelet transfusion as previous therapy, 28 (82.35%)
had previously been treated with other immunosuppressive
drugs, 19 (55.88%) had been treated with vincristine, eight
(23.53%) had received danazol, four (11.76%) had
received prior thrombopoietin mimetics, and four
(11.76%) had received rituximab. Nine (26.47%) had
a history of splenectomy. There were 11 (32.35%), 16
(47.06%), and seven (20.59%) patients with WHO grade
1, 2, and 3 of bleeding before eltrombopag therapy,
respectively.

All the patients received the daily dose of eltrombopag
for 4 weeks. In five patients (14.71%) eltrombopag therapy
was discontinued due to platelet count <50x10°/L and they
were excluded from this study. The remaining 29 patients
(85.29%) had a platelet count >50x10°/L and were divided
into two groups — the daily and intermittent eltrombopag
dosage groups (Figure 2).

Platelet Count

Comparison between the daily and intermittent eltrombo-
pag dosage groups as regard the platelet count (initial at
diagnosis, maximum during eltrombopag treatment, and

minimum during eltrombopag treatment) showed insignif-
icant differences between the two groups (Table 1). The
changes of platelet count during therapy in daily and
intermittent eltrombopag dosage groups are shown in
Figures 3 and 4, respectively.

Eltrombopag Dosage and Duration

The median eltrombopag dose was 75 (50-75) mg daily in
the daily eltrombopag dosage group and 50 (50-75) mg
for 3 (2-3) days/week in the intermittent eltrombopag
dosage group. In the intermittent eltrombopag dosage
group, 10 out of 11 patients without relapse were con-
trolled on 3 days per week and only one patient
was controlled on 2 days/week.

The median duration of eltrombopag therapy and fol-
low-up for daily and intermittent eltrombopag dosage
groups were 24 (8-32) weeks and 32 (20-32) weeks,
respectively.

Eltrombopag Effectiveness

Comparison between daily and intermittent eltrombopag
dosage groups as regard CR, PR, and relapse rates showed
insignificant differences between the two groups. In the
daily eltrombopag dosage group, the OR rate was 9/13
(69.23%), the CR rate was 7/13 (53.85%), the PR rate was
2/13 (15.38%), and the relapse rate was 4/13 (30.77%). In
the intermittent eltrombopag dosage group, the OR rate
was 11/16 (68.75%), the CR rate was 8/16 (50%), the PR
rate was 3/16 (18.75%), and the relapse rate was 5/16
(31.25%) (Table 1).

Comparison between the two groups as regard discon-
tinuation of eltrombopag due to increase platelet count
above 400x10°/L showed significant differences between
the two groups. In the daily eltrombopag dosage group,
there were four (30.77%) patients who discontinue eltrom-
bopag due to an increase in platelet count above 400x10°/
L, but there was no patient in the intermittent eltrombopag
dosage group (Table 1).

In the daily eltrombopag dosage group, there were four
(30.77%) patients who developed bleeding during relapse
and needed rescue therapy. In the intermittent eltrombopag
dosage group, there were five (31.25%) patients who
developed bleeding during relapse and needed rescue
therapy.

Comparison between daily and intermittent eltrombo-
pag dosage groups as regard relapse-free survival (RFS)
showed insignificant differences between the two groups
(P-value=0.93).
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Figure 3 Initial platelet count and changes of platelet count during therapy in daily dosage group.

Eltrombopag Safety

No serious adverse events were reported. Headache was the
most frequently reported adverse event in the daily eltrom-
bopag dosage group (23.08%). Headache and fatigue were
the most frequently reported adverse events in the intermit-
tent eltrombopag dosage group (12.5%). Seven (53.85%)
and five (31.25%) patients developed adverse events in the
daily and intermittent eltrombopag dosage groups, respec-
tively. There was insignificance between the two groups as
regards development of adverse events (Table 2).

Discussion

Long-term use of eltrombopag as a maintenance therapy to
treat chronic ITP is required in most patients.'”'® As it is
recommended by the drug’s prescribing information, using
eltrombopag in chronic ITP necessitates that patients have
to follow strict instructions to ensure adequate absorption.
The drug should be taken on an empty stomach and at
least 4 hours before other medications. Moreover, dietary
fat considerably decreases the oral bioavailability of
eltrombopag. This may impair patients’ quality-of-life

and their compliance.]g’zo

The plasma elimination half-life of eltrombopag is
21-32 hours in normal subjects and it is prolonged
(26-35 hours) in patients with ITP, and this may make
reduction in dose frequency, less than once daily,
practical.'™'" In addition to eltrombopag half-life in ITP
patients, the drug’s pharmacokinetic and pharmacody-
namic suggest that less-than-daily dosage is reasonable
from a biological perspective.”!

Consequently, we have considered the intermittent
eltrombopag dosage protocol for the treatment of chronic
ITP, assessing the safety and effectiveness of this protocol
on the platelet response and need for rescue therapy in this
study. This intermittent eltrombopag dosage may improve
patient’s compliance as well as be economically more cost-
effective in many patients, especially in developing countries.

In the present study, the initiation dose of 50 mg once daily
was prescribed for all patients as recommended by eltrombo-
pag prescribing information.'® However, when dose reduction
of the standard daily eltrombopag was indicated for the
patients who achieved a platelet counts >200x10°, patients
were transitioned to the intermittent eltrombopag dosage pro-
tocol at the same daily eltrombopag dose, instead of reducing
the daily dose. Almost all patients in our study with the

Journal of Blood Medicine 2020:1 1
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Figure 4 Initial platelet count and changes of platelet count during therapy in intermittent dosage group.

intermittent dosage protocol were controlled 3 days/week
dosage and only one patient was controlled on 2 days/week
with the median dose of 50 (50-75) mg.

Concerning eltrombopag effectiveness, the result of the
present study demonstrated that intermittent eltrombopag
dosage was effective in improving platelet counts and its
effectiveness was comparable to the standard daily dosage;
OR rates were 68.75% and 69.23%, respectively. The need
for rescue therapy in patients with relapse on intermittent
eltrombopag dosage was similar to those with the standard
daily dosage; 31.25% and 30.77%, respectively.

These findings were in accordance with that of Al-
Samkari and Kuter,”> who concluded that intermittent
eltrombopag dosage was effective in raising the platelet
counts and reducing bleeding events for patients with
chronic ITP and it was comparable to standard daily
dosage. Al-Samkari and Kuter®” found that when receiving
intermittent dose eltrombopag, 95%, 84%, and 71% of all
platelet counts were > 20x10°/L, >50x10°/L, and
>100x10°/L, respectively.

Al-Samkari and Kuter’? documented in their study that
50% of the patients who received intermittent eltrombopag

Table 2 Incidence of Side-Effects During the Treatment Period in the Studied Patients

Side-Effects Daily Eltrombopag Dosage Group (13 Intermittent Eltrombopag Dosage Group (16 P-value
Patients) Patients)
Number % Number %
Had Side-effects | 7 53.85 5 31.25 0.27
Headache 3 23.08 2 12.5 0.63
Fatigue 2 15.38 2 12.5 1.00
Nausea | 7.69 0 0 0.45
Diarrhea | 7.69 | 6.25 1.0
540 submit your manuscript Journal of Blood Medicine 2020:1 |
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dosage required rescue treatment (glucocorticoids or intra-
venous immunoglobulin) for thrombocytopenia. In those
patients, bleeding was limited to WHO grade 1 mucocu-
taneous bleeding, no patient required transfusion of packed
red blood cells, and requirement for rescue treatment was
similar to what has been reported in studies examining
daily dosage.

Regarding eltrombopag safety, our study showed that it
was a safe drug with no apparent serious adverse events. The
most frequently observed side-effects were headache, fati-
gue, nausea, and diarrhea, with no significant difference in
patients who were on eltrombopag intermittent dosage and
those who were on eltrombopag daily dosage. No patients
developed serious adverse events such as thromboembolism,
elevated liver enzymes, cataract, serious infection, bone
marrow fibrosis, or death during eltrombopag therapy.

These findings were consistent with other studies which
suggested that eltrombopag was generally well tolerated.**

Although a pharmaco-economic analysis was not done
in the present study, it is reasonable that this intermittent
eltrombopag dosage approach could be cost-effective in
comparison to the daily dosage in certain patients.
However, such comparison can be investigated as part of
other prospective controlled studies to confirm the utility
and cost-effectiveness of our approach.

The limitations of the present study included the small
number of patients included in this study and the retro-
spective approach for this study.

Conclusion

From the previous data in the current study we concluded
that intermittent eltrombopag dosage is safe and effective
in raising the platelet count in patients with chronic or
persistent ITP refractory to prior therapies and comparable
to the daily eltrombopag dosage.

The advantages of the use of an alternate dose of
eltrombopag in minimizing the adverse events, improving
compliance and quality-of-life, and its great cost-effective
value for ITP patients need further studies.
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