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Abstract: This study aimed to evaluate the efficacy and safety of eltrombopag plus rituximab in the treatment of patients
with immune thrombocytopenic purpura (ITP). Sixty ITP patients treated from September 2022 to September 2023 were
recruited for this study, and were randomly divided into a control group and a treatment group. The former was given
eltrombopag, and the later was given eltrombopag plus rituximab. The treatment efficacy, platelet levels, coagulation
function, sustained effective SR, progression-free-survival, and incidence of adverse reactions and adverse events were
compared in both groups using SPSS 22.0 statistical software. After nine months of treatment, the platelet level of the
treatment group was significantly better than that of the control group (P<0.05). The platelet levels of the treatment group
were better than those of the control group at discharge and 6 months after discharge (P<0.05). After treatment, the levels
of PT and APPT in the treatment group were lower than those in the control group (P<0.05). There was no difference in
the incidence of adverse reactions and adverse events between 2 groups after treatment (P>0.05). In conclusion,
eltrombopag combined with rituximab can effectively improve the efficacy of treatment in ITP patients, with high safety.
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INTRODUCTION

Primary immune thrombocytopenia (ITP) is an acquired
autoimmune hemorrhagic disease characterized by isolated
thrombocytopenia in peripheral blood, and the annual
incidence of ITP is (2-10)/100,000 (Bolton-Maggs et al.,
2021). The bleeding symptoms of patients with ITP largely
depend on the severity of thrombocytopenia, and a platelet
count of <20-30 x 10%L is the greatest risk of major
bleeding in clinical practice (Liu et al, 2023). More
importantly, patients with platelet counts < 30 x 10°/L have
a mortality rate due to bleeding as high as 3.9% per year
(Kochhar et al., 2021). Therefore, the main strategy for
treating ITP is to achieve a platelet count sufficient for
hemostasis and minimize the risk of clinically significant
bleeding in patients.

The first-line drug for the treatment of ITP is
glucocorticoid and intravenous immunoglobulin (IVIG)
(Sandal et al., 2021). However, approximately 11% of the
patients have no response to this treatment or the
therapeutic effect cannot be maintained (DeSouza et al.,
2021). For patients who fail to respond to first-line
treatment or relapse, second-line treatment is preferred,
and eltrombopag and rituximab are common second-line
agents (Hamed et al., 2023). Eltrombopag is a non-peptide
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thrombopoietin (TPO) receptor agonist that stimulates
megakaryocytes to produce platelets by activating protein
tyrosine  kinase (JAK)/ signal transducer and
transcriptional activator (STAT) signals (Oliva et al.,
2023). The main adverse reactions of eltrombopag include
liver function injury, and thrombosis (Patel et al., 2022).
Foreign studies have shown that the effective rate of
eltrombopag in the treatment of ITP patients is 72.3%
(Will, 2022). Rituximab is a chimeric mouse/human
monoclonal antibody drug, and it promotes the immune
response of B cell lysis and exerts the effect of reducing
platelet destruction by specifically binding to the CD20
antigen (Werth et al., 2021). It has been reported that the
effective rate of rituximab in treating TP is approximately
50%, and the long-term effective rate is 20% to 25%
(Beltrami-Moreira et al., 2022). The Chinese Guidelines
for the Diagnosis and Treatment of Primary Immune
Thrombocytopenia in Adults (2020 Edition) recommend
rituximab and recombinant human thrombopoietin as a
second-line treatment option ("[Chinese guideline on the
diagnosis and management of adult primary immune
thrombocytopenia (version 2020)]," 2020).

Therefore, this study evaluated the efficacy and safety of
eltrombopag combined with rituximab in the treatment of
ITP.

1656

Pak. J. Pharm. Sci., Vol.38, No.5, September-October 2025, pp.1656-1663



MATERIALS AND METHODS

Study design

This study was approved by the Ethics Committee of
Siyang Hospital on January 1, 2024 and the approval
number was KS2024001. This is a multicentre,
randomised, open, prospective study of immune
thrombocytopenic purpura. This clinical trial followed the
Declaration of Helsinki, the Good Practice for the
Administration of Drug Clinical Trials (GCP) issued by the
State Drug Administration, and related regulations.

Sample size

The sample size was calculated using a G-Power statistical
sample size calculation (Kang, 2021). For F tests with a
medium effect size, with an error probability of 0.05 and
power of 0.95 the total sample required was 60.

Participants

Sixty patients with immune thrombocytopenic purpura
treated from September 2022 to September 2023 were
recruited for the study.

Inclusion criteria

(1) Age >18 years. (2) According to the 2020 Chinese
Guidelines for Primary Immune Thrombocytopenia and
Treatment in Adults ("[Chinese guideline on the diagnosis
and management of adult primary immune
thrombocytopenia (version 2020)]," 2020), the following 4
were met: a. At least 2 consecutive routine blood tests
showed a reduced platelet count, and there was no obvious
abnormality in the morphology of haematocytes on
microscopic examination of the peripheral blood smears;
b. Spleen was generally not enlarged; c. Bone marrow cell
morphology in patients with ITP was characterized by
megakaryocytes increased or normal with impaired
maturation; d. Other secondary thrombocytopenia needed
to be excluded. (3) Platelets less than 30 x 10%/L at
screening. (4) No prior treatment with eltrombopag and
rituximab. (5) No severe cardiac, hepatic or renal
insufficiency. (6) Patients understood the purpose and risks
of the trial, abided by the trial procedures, and signed the
informed consent form.

Exclusion criteria

(1) Arterial or venous thrombotic event within 6 months
prior to screening. (2) Patients with severe cardiovascular
disease (NYHA Cardiac Function Score I1I-1V) and cardiac
arrhythmias (e.g., atrial fibrillation) that increase the risk
of thrombosis after coronary stenting, angioplasty, and
coronary artery bypass grafting. (3) Clinical evidence of
severe bleeding (e.g., gastrointestinal bleeding) within 2
weeks prior to screening. (4) Abnormal liver function
(TBL > 3 x ULN; alanine aminotransferase (ALT) or
aspartate aminotransferase (AST) > 3 x ULN). (5)
Abnormal renal function with serum creatinine > 1.5 x
ULN or creatinine clearance < 60 ml/min using the
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Cockcroft-Gault estimate. (6) Females who are pregnant or
preparing for pregnancy or breastfeeding. (7) Participation
or ongoing participation in a clinical trial of another drug
within the past 3 months. (8) Those whom the researchers
considered unsuitable to participate in the study.

Treatment program

The study was divided into two periods: a baseline period
and a treatment observation period, with the treatment
period set at 12 months and the observation period at six
months. The patients were randomly divided into a control
group and a treatment group at a ratio of 1:1. The control
group was given eltrombopag, and the treatment group was
given eltrombopag plus rituximab.

Procedures

Patients in the control group took a single dose of
eltrombopag tablets orally on an empty stomach as
described previously (Peffault de Latour et al., 2022). The
initial dose was 25 mg/d, and then it was increased to 50
mg/d (the maximum dose was 75 mg/d) for 2 weeks.
Individualized medication adjustments were made to
maintain a platelet count of >50 x 10%L. Whether the
patient continued to take the medicine or discontinues it
depended on the response of subsequent subjects to the
treatment.

Patients in the treatment group were administered oral
eltrombopag tablets (same as the control group) in
combination with rituximab. Rituximab treatment was
mentioned as previously described (Li et al., 2025): 100
mg intravenous drip, once a week, for a total of 4 times. It
was recommended that the initial infusion rate be 50 mg/h.
If there was no infusion reaction, 50 mg/h could be
increased every 30 minutes until the maximum was 400
mg/h.

Indications for dose adjustment and discontinuation

As mentioned earlier (Kaur et al, 2022), the dose
adjustments of eltrombopag were implemented strictly
according to the requirements of table 1. The indications
for discontinuation were as follows: After 4 weeks of
treatment with this product, the dose was 75 mg once daily.
If the platelet count did not rise to a level sufficient to avoid
clinically significant bleeding, the use of this product was
discontinued. If the patient showed obvious liver
abnormalities, drug withdrawal was also considered. For
the subjects who responded to the treatment, when their
platelet count was >100 x 10%L and maintained at
approximately 100 x 10%L (all platelet count evaluations
>70 x 10°/L) for 2 months, dose reduction and drug
withdrawal would be considered. The duration of dose
reduction varied from individual to individual, depending
on the initial dose and the patient’s response: 25 mg every
two weeks. If the platelet count was stable, the next dose
reduction would start within two weeks, taking 25 mg
every other day for two weeks until the drug was
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completely discontinued. For patients whose dose was
increased to 75 mg/dose, as long as complete remission
(CR) was achieved and the platelet count was maintained
at approximately 100 x10%L (all platelet count evaluations
>70 x10%/L), the dosage could be gradually reduced and
the drug discontinued for up to 2 months.

The indications for discontinuing rituximab were as
follows: Patients with severe reactions, especially those
with severe breathing difficulties, bronchospasm and
hypoxemia, should immediately discontinue the
intravenous drip.

Precaution

Any medication other than the trial medication used from
the time the subject signs the informed consent until
withdrawal from the study was considered as a co-
medication, and a detailed record of all co-medications
used by the subject were required. At each follow-up, the
subjects were asked about their combined medication
situation. If the subject experienced adverse event, active
treatment was carried out and detailed information on all
the drugs used was recorded in the original medical record.
The drugs that the subjects had used within 7 days before
administration were collected, including prescription
drugs, over-the-counter drugs, Chinese herbal medicines
and other research drugs. The researchers verified the
inclusion/exclusion criteria of the patients based on their
previous medication history.

Adverse event

An adverse event (AE) is an adverse medical event that
occurs after patients or clinical trial subjects receive drug
treatment, but they do not necessarily have a causal
relationship with the treatment. All adverse events that
occurred after the patient signed the informed consent form
were fully recorded in the original medical record. Adverse
event records included: (1) Descriptions of all symptoms
related to adverse events; (2) The time of occurrence and
duration of adverse events; (3) The severity of adverse
events; (4) Investigation and treatment due to adverse
events; (5) The results and basis for judging whether
adverse events were related to the investigational drug.
When adverse events occurred, researchers could
determine the measures to be taken based on the situation.
The methods adopted included: (1) Continuous observation
without medication; (2) Without corresponding treatment,
observation and drug withdrawal; (3) Discontinued the test
drug and provided corresponding treatment. All adverse
events were tracked and investigated, with detailed records
of treatment and outcomes until the subjects were properly
addressed or their conditions were stable. Abnormalities in
laboratory tests were also followed up until they returned
to normal or pre-dose levels. Follow-up was conducted
until the condition was appropriately resolved or stabilized.
The methods of follow-up could be in the form of
hospitalization, outpatient visits, and telephone calls,
depending on the severity of the adverse events.

Methodology for checking indicators

Fasting blood was collected at each test time point to
evaluate hematological parameters, including PLT, PT and
APPT. Bleeding events were evaluated at each visit and
adverse events were recorded.

Outcomes

(1) The primary endpoint was to compare the post-
treatment complete response (CR) between the two groups:
post-treatment platelet counts >100 x 10° /L and no
bleeding manifestations. The secondary endpoints were
mainly assessed as follows: (1) comparing the post-
treatment partial response (PR) of the two groups: post-
treatment platelet count >30 x 10° /L, at least 2-fold
increase over the basal platelet count, and no bleeding
manifestations; (2) Comparison of the post-treatment no
response (NR) of the two groups: post-treatment platelet
count <30 x 10° /L, or platelet count increase less than 2-
fold of the basal value, or bleeding; (3) Comparison of the
proportion of subjects who remained SR in the two groups:
patients maintained CR or PR status for at least 6 months
or more after treatment; (4) Statistics on the changes in
coagulation indexes before and after treatment; (4)
Statistics on the progression-free-survival (PFS) rate
during the observation period; (5) Types of adverse
reactions and adverse events during the observation period.

STATISTICAL ANALYSIS

Epidate was used for data double entry, and SPSS 22.0
statistical software was applied for statistical processing.
Count data were described by frequency and percentage,
and comparisons between groups were made using the y2
test or Fisher's exact probability method; measurement data
were expressed as mean + standard deviation, and were
tested for normality by the independent samples t-test for
comparisons between groups if they met the normal
distribution, and by the rank-sum test (Mann-Whitney U-
test) for comparisons between groups if they did not meet
the normal distribution.

RESULTS

Patient demographics and baseline characteristics

As shown in table 2, there was no statistically significant
difference between the demographic and baseline
characteristics of the patients (P>0.05). More than 50% of
the 60 patients had chronic ITP, all of whom had been
diagnosed for more than 1 year. More than 20% of these
patients were on eltrombopag at 75 mg/kg. PT and APTT
levels were suggestive of poor coagulation.

Assessment of treatment efficacy

We measured PLT at admission and discharge, observed
the bleeding manifestations and counted the treatment
efficacy of the patients. table 3 listed the CR, PR and NR
of the two groups of patients, and calculated overall
response (OR) = CR + PR.

1658

Pak. J. Pharm. Sci., Vol.38, No.5, September-October 2025, pp.1656-1663



The results found that there was no statistically significant
difference between the OR of the two groups of patients,
and there was a tendency for the OR to increase in the
treatment group (P>0.05). The statistical details of the
efficacy at different periods were shown in fig. 1.

Comparison of PLT levels before and after treatment

We counted the PLT before treatment, after treatment and
6 months after drug withdrawal. In both groups, PLT
increased significantly after one month of treatment
(P<0.05), and the PLT level of the treatment group was
significantly better than that of the control group after nine
months of treatment (P<0.05, fig. 2A). As shown in fig. 2B,
the PLT levels of patients in both groups improved
significantly at the time of discharge (P<0.05), but there
was a downward trend in PLT six months after discharge.
However, there was no statistically significant difference in
the PLT levels at discharge and 6 months after discharge
(P>0.05). More importantly, the PLT levels of the treatment
group were better than those of the control group at
discharge and 6 months after discharge (P<0.05).

Comparison of coagulation indices

After treatment, the levels of PT and APPT in the treatment
group were lower than those in the control group (P<0.05),
as shown in fig. 3.

Assessment of sustained effective SR at 6 months post-
treatment

A total of 22 people in the control group were treated
effectively and 3 people had a decrease in PLT within 6
months and turned ineffective. A total of 25 people in the
treatment group were treated effectively and 1 turned
ineffective. There was no statistical difference in SR
between the two groups (P>0.05), as shown in table 4.

Assessment of PFS after treatment

Three patients in the control group experienced
deterioration after 6 months of treatment, at months 2, 5,
and 6 of treatment. One patient in the treatment group
deteriorated in the 5th month after 6 months of treatment.
There was no statistical difference in PFS between the two
groups (P=0.25), as shown in fig. 4.

Assessment of adverse events and adverse reactions
Adverse reactions in patients after administration of the
drug mainly included gastrointestinal discomfort, skin
itching, headache, nausea and fatigue, liver damage, fever,
etc., and the adverse event was the occurrence of
thromboembolism. There was no statistically significant
difference in the incidence of adverse reactions and adverse
events between 2 groups after the administration of the
drug (P>0.05), as shown in table 5.

DISCUSSION

ITP is a relatively common autoimmune disease, and
several studies have suggested that the main pathogenesis
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of ITP is the loss of platelet autoantigen immune tolerance,
leading to abnormal activation of humoral and cellular
immunity, jointly mediating megakaryocytes to accelerate
platelet destruction and insufficient platelet production
(Delshad et al., 2024).

Eltrombopag is a novel non-peptide small molecule
compound, which can activates platelet receptors, binds to
the transmembrane domain of non-peptide TPO receptors,
catalyzes the differentiation and proliferation of bone
marrow progenitor cells, and simultaneously increases the
number of megakaryocyte lineage cells, thereby increasing
platelet production and raising platelet levels (Oliva et al.,
2023). Rituximab, a chimeric monoclonal antibody against
CD20, was initially used for the treatment of malignant
lymphoma, and recent studies have demonstrated its
efficacy in autoimmune diseases such as ITP (Vianelli et
al., 2022). Several studies have revealed the therapeutic
efficacy of rituximab in combination with eltrombopag in
ITP. For instance, a case report discovered by Zhang et al.
suggested that early treatment of rituximab combined with
eltrombopag was beneficial to patients with refractory ITP
in rheumatoid arthritis (Zhang et al., 2022). Zhou et al.
systematically reviewed 19 randomized controlled trials
(including 2615 participants) from January 1, 2015, to
April 20, 2021, and found that rituximab plus eltrombopag
had the best efficacy (Zhou et al., 2022). Therefore, our
study performed a multicentre, randomised, open-label,
prospective study to measure the efficacy and safety of
eltrombopag plus rituximab in the treatment of ITP.

The results of our study indicated that the PLT levels
increased significantly after one month of treatment in both
groups, and the PLT level of the treatment group was
significantly better than that of the control group after nine
months of treatment. Besides, the PLT levels of patients in
both groups improved significantly at the time of
discharge, and the PLT levels of the treatment group were
better than those of the control group at discharge and 6
months after discharge. All these results suggested that
eltrombopag plus rituximab could improve the PLT levels
of ITP patients. Consistent with our findings, Witkowski et
al. suggested that TPO receptor agonist and rituximab
combination therapy could increase the PLT level in
patients with refractory ITP (Witkowski ef al., 2024).

Besides, our study also indicated that after treatment, the
levels of PT and APPT in the treatment group were lower
than those in the control group, suggesting that
eltrombopag plus rituximab could improve the coagulation
function of ITP patients. We speculate that the reason might
be that eltrombopag has certain effects on the human
hematopoietic system and blood, which can increase
platelet proliferation, increase fibrinogen concentration,
and shorten coagulation time. However, the combined
treatment not only induces the proliferation and
differentiation of megakaryocytes but also plays a crucial
role in promoting platelet production.
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Table 1: Dosage adjustment of eltrombopag
Platelet level Dosage adjustment
Patients take 75 mg of eltrombopag daily with platelets
<100 x 10°/L Continue eltrombopag 75 mg/day until month 6

Patients who achieve CR (platelets >100 x 10%L) but Increase dose to a maximum of 75 mg/day until CR is
whose platelets cannot be maintained around 100 x 10°/L  again achieved and platelets are maintained at around
(i.e. platelets <70 x 10°/L) for 2 months 100x10%/L (platelets must not fall below 70x 10%/L)
Patients with relapse (< 30 x 10%L) during the tapering

phase of eltrombopag Use of doses prior to reduction

Patients with relapse (< 30 x 10%L) after stopping

eltrombopag Restart treatment with a starting dose of 25 mg/day

Table 2: Demographics and baseline characteristics of 60 patients (mean + SD) or n (%)

Parameter Control Treatment X2(1) P
Number 30 30
Age(years) 48.9+£12.55 50.13+13.86 0.36 0.72
Gender, n (%) Female 19 (63.33) 16 (53.33) 0.79 0.43
Male 11 (36.67) 14 (46.67)
Time since
diagnosis, n (%) <3 months 4 (13.33) 7 (23.33) - 0.16
3-12 months 10 (33.33) 4 (13.33)
>1 years 16 (53.33) 19 (63.33)
Baseline Platelet
Count <10 x10°/L 12 (40.00) 10 (33.33) - 0.39
10-20 x10%/L 9 (30.00) 14 (46.67)
20-30 x10%/L 9 (30.00) 6 (20.00)

Concomitant ITP
medication at

baseline, n (%) 8 (26.67) 7(23.33) 0.3 0.77
Eltrombopag
dose, mg/day 57.3421.36 58.5+20.88 0.22 0.82

Patients with at
least 1 dose of 75

mg/day, n (%) 6 (20.00) 8 (26.67) 0.61 0.54
PT(s) 18.1342.11 18.2442.05 0.2 0.84
APTT(5) 41.17+5.38 40.26+5.14 0.67 0.51
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Table 3: Statistics on treatment efficacy n (%)

Groups CR NR OR
Control (n=30) 16 (53.33) 6 (20.00) 8 (26.67) 22 (73.33)
Treatment (n=30) 18 (60.00) 7 (23.33) 5(16.67) 25 (83.33)
P value 0.35
Table 4: Comparison of sustained effective SR after treatment n (%)
Groups CR PR SR
Control(n=22) 16 (72.73) 6 (27.27) 19 (83.36)
Treatment (n=25) 18 (81.81) 7(31.82) 24 (96.00)
P value 0.24
Table 5: Incidence of adverse events and adverse reactions [n (%)]
Adverse
Gr Adverse reaction events Total
OUPS  Gastrointestinal Liver Thrombo- rates
distress Pruritus Headache Nauseating damage  Fever embolism
Control 1(3.33) 2(6.67) 1(3.33) 2(6.67) 1(3.33) 1(3.33) 1(3.33) 9(30.00)
Treatment 1(3.33) 4(13.33)  2(6.67) 1(3.33) 1(3.33) 3(10.00) 1(3.33) 13(43.33)
X2 1.07
P 0.28
It can also promote the proliferation and differentiation of  Conflict of interest

bone marrow hematopoietic stem cells, thereby improving
the hematopoietic function of patients. Similarly, Nusrat et
al. found that rituximab improved the clinical symptoms of
lupus anticoagulant dysplasia hemagglutination syndrome
and alleviated hypoprothrombinemia (Nusrat et al., 2023).
Furthermore, the incidence of adverse events in the two
groups of patients was not statistically significant,
suggesting that the treatment of rituximab combined with
eltrombopag had a good safety. Consistently, Ata et al.
conducted a single-center, retrospective study in the Arabic
population and found that in chronic refractory ITP,
rituximab appeared to have a better clinical response in the
Arabic population with minimal toxicity than in other
ethnicities (Ata et al., 2022).

Our study has some limitations. First, the sample size is
small. Second, the follow-up time is short. Therefore, more
large-scale and long-term studies should be performed in
the future.

CONCLUSION

Eltrombopag in combination with rituximab can
effectively improve the therapeutic efficacy and
coagulation function of ITP patients, with a low incidence
of important adverse effects. This therapeutic strategy has
greater potential for use in the treatment of ITP patients.
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