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Abstract. Non‑peptidic thrombopoietin receptor agonists 
(TPO‑RAs), including eltrombopag, avatrombopag and 
hetrombopag, are used as second‑line therapies for immune 
thrombocytopenia (ITP). However, concerns regarding 
their hepatic safety persist. The present study conducted a 
meta‑analysis by searching PubMed, Web of Science and the 
Chinese Medical Association Journal Database for random‑
ized controlled trials evaluating non‑peptidic TPO‑RAs in 
ITP that reported hepatic enzyme outcomes, specifically 
alanine aminotransferase and/or aspartate aminotransferase. 
The present meta‑analysis therefore assessed data from 
13 randomized controlled trials involving 1,480 patients 
(1,034 in the intervention arm and 446 in the control arm) 
to evaluate the risk of hepatic enzyme abnormalities associ‑
ated with these aforementioned agents. The results revealed 

that non‑peptidic TPO‑RAs did not significantly increase the 
incidence of hepatic enzyme elevation events in the interven‑
tion group compared with that in the control group [odds ratio 
(OR)=1.30; 95% CI, 0.82‑2.07; P=0.27]. The risk of hepatic 
enzyme elevation events in patients receiving TPO‑RAs 
remained non‑significant when analyses were restricted to 
studies with a treatment duration of ≥6 weeks (OR=1.28; 95% 
CI: 0.78‑2.08; P=0.33), to studies that exclusively enrolled 
adults (OR=1.24; 95% CI, 0.77‑1.99; P=0.37, and to studies 
reporting severe transaminase elevations defined as ≥3 times 
the upper limit of that considered normal (OR=1.66; 95% 
CI, 0.59‑4.65; P=0.34). Subgroup analyses also showed no 
significant increase in hepatic enzyme elevation events with 
eltrombopag (OR=1.68; 95% CI, 0.93‑3.04; P=0.09), avatrom‑
bopag (OR=0.88; 95% CI, 0.09‑8.46; P=0.91) or hetrombopag 
(OR=1.04; 95% CI, 0.30‑3.65; P=0.95). These findings 
suggest that non‑peptidic TPO‑RAs did not significantly 
increase the incidence of hepatic enzyme elevation events in 
patients with ITP compared with that in controls and support 
their continued clinical use with appropriate liver function 
monitoring. The present meta‑analysis was registered in the 
International Prospective Register of Systematic Reviews 
(registration no. CRD420251084782).

Introduction

Immune thrombocytopenia (ITP) is an acquired autoim‑
mune disorder characterized by an isolated platelet count of 
<100x109/l in the absence of any other identifiable cause (1). 
The underlying mechanisms include increased platelet 
destruction and impaired platelet production, due to autoreac‑
tive antibodies and T‑cell dysregulation (2). ITP can present 
with asymptomatic thrombocytopenia or progress to clinically 
notable bleeding, particularly if platelet count is <30x109/l (1,3). 
Severe bleeding events, such as gastrointestinal or intracranial 
bleeding, are rare but can be life‑threatening (1).

Epidemiologically, ITP affects ~3‑4 per 100,000 indi‑
viduals annually, particularly women and adults >60 years of 
age (1). Beyond the immediate risk of hemorrhage, patients 
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with ITP frequently experience a considerable disease burden, 
including fatigue, psychological distress, and treatment‑related 
adverse effects such as corticosteroid‑related metabolic distur‑
bances, all of which collectively impair their quality of life (4).

First‑line treatments for ITP, including corticosteroids and 
intravenous immunoglobulin (IVIG), can achieve rapid platelet 
responses but are limited by short‑term efficacy (lasting only 
days to a few weeks) and notable adverse effects, such as weight 
gain, glucose intolerance, mood changes and infusion‑related 
reactions including headache, fever and rash (3). Consequently, 
numerous patients either relapse as platelet counts decrease or 
discontinue therapy because of cumulative toxicity, therefore 
requiring second‑line treatment. Thrombopoietin receptor 
agonists (TPO‑RAs) have become the key second‑line option 
for stimulating megakaryopoiesis and enhancing platelet 
production  (5). These agents have demonstrated favorable 
efficacy and enable the tapering or discontinuation of cortico‑
steroids (6,7).

To the best of our knowledge, to date, four TPO‑RAs 
have been approved for ITP treatment in China, the European 
Union and United States. These include the peptide‑based 
agent romiplostim and the non‑peptidic small molecules 
eltrombopag, avatrombopag and hetrombopag  (8). Unlike 
romiplostim, the three non‑peptidic oral agents can be 
self‑administered at home, which has driven their widespread 
adoption in routine ITP care  (6,7). However, as the treat‑
ment durations and exposure in patients increase, the overall 
safety profile of non‑peptidic TPO‑RAs long‑term remains 
unclear. Furthermore, elevations in hepatic enzyme levels have 
emerged as an important safety concern (9). Considering the 
lack of synthesized evidence, the present study conducted a 
meta‑analysis of randomized controlled trials (RCTs) to assess 
the potential hepatic risks of non‑peptidic TPO‑RAs in ITP.

Materials and methods

Literature search. The present meta‑analysis was designed and 
conducted in accordance with the Preferred Reporting Items 
for Systematic reviews and Meta‑Analyses 2020 guidelines 
and methodological guidelines of the Cochrane Handbook for 
Systematic Reviews of Interventions (10,11). In line with these 
standards, the present study protocol was prospectively regis‑
tered in the International Prospective Register of Systematic 
Reviews (registration no. CRD420251084782; https://www.
crd.york.ac.uk/PROSPERO/view/CRD420251084782). The 
present study comprehensively searched PubMed 
(https://pubmed.ncbi.nlm.nih.gov), Web of Science 
(https://webofscience.clarivate.cn) and the Chinese Medical 
Association Journal Database (CMAJD; https://www.yiigle.
com/index) from database inception to June 2, 2025.

The search strategy combined medical subject headings 
and free‑text terms, including ‘immune thrombocytopenia’, 
‘immune thrombocytopenic purpura’, ‘idiopathic thrombo‑
cytopenia’, ‘idiopathic thrombocytopenic purpura’, ‘ITP’, 
‘eltrombopag’, ‘avatrombopag’, ‘hetrombopag’, ‘liver function 
tests’, ‘hepatic enzyme’, ‘transaminases’, ‘alanine amino‑
transferase’ (ALT), ‘aspartate aminotransferase’ (AST) and 
‘randomized controlled trial’.

The reference lists of eligible studies were manually 
screened to identify additional trials. If the outcome data were 

incomplete, the corresponding authors were contacted through 
e‑mail for clarification. Filters were not used during the search 
process.

Eligibility criteria. Inclusion criteria were as follows: i) RCT 
design; ii) enrolled patients diagnosed with ITP according 
to the American Society of Hematology guidelines  (12); 
iii) treatment duration of >1 week; and iv) at least one hepatic 
enzyme outcome was reported (ALT, AST or transaminase 
levels). The exclusion criteria were as follows: i) Duplicate 
publications reporting the same data; ii) articles not published 
in English or Chinese; and iii) records lacking full‑text access; 
and iv) studies lacking a control group.

Data extraction. All search results were imported into 
EndNote X9 (Clarivate Plc) for reference management. 
Duplicate records were identified, electronically removed 
and verified manually. In total, two investigators screened the 
remaining titles and abstracts, excluding articles that clearly 
failed to meet the pre‑specified inclusion criteria. The full texts 
of potentially relevant studies were retrieved and reviewed in 
detail based on the inclusion and exclusion criteria.

After identifying all the eligible studies, two investigators 
independently extracted the following information using a 
standardized data extraction form, including the first author, 
year of publication, study design, sample size, participant 
characteristics, intervention and control regimens (drug and 
treatment duration) and reported hepatic enzyme outcomes. 
Upon the completion of data extraction, the two datasets were 
cross‑checked for consistency. Discrepancies were addressed 
through consensus discussions with arbitration by a third 
investigator, if necessary.

Quality analysis. Methodological quality was assessed using 
the Cochrane Collaboration Risk of Bias (RoB) tool (version 
2.0) (13). A total of two investigators independently assessed 
each RCT across the following seven key domains: i) Random 
sequence generation; ii) allocation concealment; iii) partici‑
pants and personnel blinding; iv) outcome assessment blinding; 
v) incomplete outcome data; vi) selective outcome reporting; 
and vii) other potential sources of bias, such as baseline imbal‑
ances or inappropriate analytical methods. For each domain, 
signaling questions were answered according to the RoB 2.0 
algorithm and rated as ‘low risk’, ‘unclear risk’ or ‘high risk’. 
Discrepancies between investigators were resolved by discus‑
sion and if consensus was not achieved, a third investigator was 
consulted. All quality assessments were conducted without 
blinding to study authorship or journal of publication and the 
final ratings were presented in tables or graphs to inform the 
interpretation of the pooled estimates.

Statist ical analysis. All analyses were performed 
using Review Manager (version 5.4.1; The Cochrane 
Collaboration). Dichotomous outcomes were pooled as odds 
ratios (ORs) with 95% CIs. The statistical significance of 
pooled effect sizes was assessed using the Z‑test. Inter‑study 
heterogeneity was assessed using Cochran's Q test and 
quantified using the I2 statistic. A DerSimonian‑Laird 
random‑effects model was applied to all the meta‑analyses, 
with effect sizes synthesized using the inverse variance 
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method, as recommended by the Cochrane Handbook 
for Systematic Reviews of Interventions. If I2 was >50%, 
planned subgroup or sensitivity analyses were to be used 
to explore potential sources of heterogeneity; however, 
these analyses were not performed in the present study 
because all pooled results demonstrated low heterogeneity 
(I² <30%). Publication bias was evaluated using Egger's 
test. All pre‑specified primary and subgroup meta‑analyses 
were presented as forest plots to ensure transparency and 
facilitate interpretation. Presenting these results, including 
overall results from all included studies, duration‑specific 
(≥6 weeks), adult‑only (enrolling participants >18 years 
of age), agent‑specific and severe transaminase analyses, 
allowed for clear visualization of study‑level effect sizes 
and heterogeneity, consistent with the Cochrane recommen‑
dations for reporting meta‑analyses. P<0.05 was considered 
to indicate a statistically significant difference.

Results

Study selection. Database searches yielded 1,669 records, 
including 48 studies from the CMAJD. After screening the 
titles and abstracts, 1,354 records were excluded, leaving 
315 articles for full‑text review. Of these, 302 articles were 
excluded due to non‑randomized study designs, lack of hepatic 
enzyme outcomes, absence of an appropriate control group 
or overlapping patient populations. Ultimately, the present 
meta‑analysis included 13 RCTs (14‑26), all of which were 
publicly available, with 11 studies identified from PubMed and 
two studies identified from the CMAJD (Fig. 1). These studies 
were published in the period of 2007‑2024.

Study characteristics. Of the included studies, 12 were 
conducted at multiple centers  (14‑25), including five 
that involved multinational collaboration  (14‑16,18,24). 
Single‑country multicenter studies were conducted in 
Japan  (17), the United States  (23), China  (19,20,22,25) 
and Canada  (21). A total of 11 trials used a double‑blind 
design (14‑20,22‑25), while the remaining two trials were 
conducted using an open‑label design (21,26). Furthermore, 
two studies were published in Chinese  (20,26) and 
the remaining studies were published in English. The 
enrolled population predominantly included adults aged 
18‑85 years (14‑17,19‑26), with one trial exclusively focusing 
on pediatric patients aged 1‑17 years (18), in which written 
informed consent was obtained from the parents or legal 
guardians of all participating children. The participants 
exhibited all the clinical subtypes of ITP, including newly 
diagnosed, persistent and chronic ITP. The interventions 
assessed included eltrombopag (n=9), avatrombopag (n=2) 
and hetrombopag (n=2). The comparator groups received 
placebo treatment (n=10), recombinant human thrombopoi‑
etin (n=2) or IVIG (n=1). The treatment duration varied from 
1 week to 6 months. In total, 1,480 patients were included, 
with 1,034 in the intervention arm (including 63 pediatric 
patients) and 446 in the control arm (including 29 pediatric 
patients). All the included studies reported hepatic enzyme 
elevation events, defined as increases in ALT and/or AST. 
Detailed characteristics of the included studies are presented 
in Table I.

With regards to study quality, six trials were rated as having 
a ‘low risk’ of bias, six as having an ‘unclear risk’ and one 
study was deemed to have a ‘high risk’, mainly due to deficien‑
cies in random sequence generation, allocation concealment 
and blinding of participants and personnel. A summary of the 
bias assessment across the studies is presented in Fig. 2.

Hepatic enzyme elevation events on total non‑peptidic 
TPO‑RAs. Heterogeneity testing indicated a high level of 
consistency across the 13 included studies (χ2=9.64; P=0.65; 
I2=0%), suggesting no significant inter‑study variability. 
Hepatic enzyme elevation events occurred in 8.22% (85/1,034) 
of patients receiving non‑peptidic TPO‑RAs for ITP compared 
with 5.16% (23/446) patients in the control group. Although 
the event rate was higher in the intervention group, a pooled 
analysis revealed no statistically significant increase in the 
risk of hepatic enzyme elevation events with non‑peptidic 
TPO‑RAs compared with that in the controls (OR=1.30; 95% 
CI, 0.82‑2.07; P=0.27; Fig. 3).

Hepatic enzyme elevation events in patients treated for ≥6 
weeks. To assess the potential impact of treatment duration 
on hepatic enzyme elevation events, nine studies with a treat‑
ment duration of ≥6 weeks were analyzed. The heterogeneity 
among these studies was low (χ2=7.17; P=0.52; I2=0%), 
indicating good consistency among the trials. The pooled 
analysis demonstrated that compared with that in the control 
group, non‑peptidic TPO‑RA treatment lasting ≥6 weeks was 
not associated with a statistically significant increase in the 
incidence of hepatic enzyme elevation events (OR=1.28; 95% 
CI, 0.78‑2.08; P=0.33; Fig. 4).

Hepatic enzyme elevation events in adult patients. Of the 
13 included RCTs, 12 exclusively enrolled adult participants. 
To ensure population homogeneity, separate analyses were 
conducted on all adult cohorts. The pooled results demonstrated 
no significant difference in the incidence of hepatic enzyme 
elevation events between patients treated with non‑peptidic 
TPO‑RAs and those in the control group (OR=1.24; 95% CI, 
0.77‑1.99; P=0.37), with no observed heterogeneity among 
studies (χ2=7.99; P=0.71; I2=0%; Fig. 5). Owing to the inclu‑
sion of only one pediatric study, no separate analysis was 
performed on cohorts of children.

Subgroup analysis of hepatic enzyme elevation events by 
individual TPO‑RAs. To facilitate comparison, the subgroup 
results for eltrombopag, avatrombopag and hetrombopag are 
presented within a single integrated forest plot, which allows 
for clear visualization of the ORs and 95% CIs whilst avoiding 
unnecessary fragmentation into multiple figures. Based on this 
layout, a subgroup analysis was performed to further assess the 
hepatic safety profiles of individual non‑peptidic TPO‑RAs. 
Eltrombopag (OR=1.68; 95% CI: 0.93‑3.04; P=0.09) and 
hetrombopag (OR=1.04; 95% CI: 0.30‑3.65; P=0.95) demon‑
strated a trend toward increased risk when compared with 
the control group, whereas avatrombopag (OR=0.88; 95% 
CI: 0.09‑8.46; P=0.91) exhibited a trend toward reduced risk 
(Fig. 6). Notably, no statistically significant differences in 
hepatic enzyme elevation events were observed between any 
of the agents and their respective controls.

https://www.spandidos-publications.com/10.3892/etm.2026.13061
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Incidence of severe transaminase elevation with non‑peptidic 
TPO‑RAs. All 13 included studies reported whether severe 
transaminase elevation events (defined as hepatic enzyme levels 
≥3 times the upper limit of normal) occurred as an outcome, but 
only six studies documented actual events, while the remaining 
studies reported zero events. Heterogeneity among studies was 
low (χ2=2.68; P=0.75; I2=0%). The incidence of severe transam‑
inase elevation events was 1.64% (17/1,034) in the intervention 
group and 0.90% (4/446) in the control group. However, no 
statistically significant differences were observed between the 
groups (OR=1.66; 95% CI: 0.59‑4.65; P=0.34; Fig. 7).

Publication bias. Egger's test indicated statistically significant 
asymmetry (P=0.02), suggesting the presence of small‑study 
effects. However, heterogeneity across studies was minimal 
(I²=0%), indicating that this asymmetry was unlikely to mate‑
rially influence the pooled estimates.

Discussion

The present meta‑analysis of 13 RCTs demonstrated that 
non‑peptidic TPO‑RAs used to treat patients with ITP did 
not result in a significantly increased incidence of hepatic 
enzyme elevation events compared with that in the control 
group, with minimal heterogeneity across studies. This finding 
was consistent across studies comprising adult populations, a 
longer treatment duration (≥6 weeks) and each individual agent 
(eltrombopag, avatrombopag and hetrombopag). Furthermore, 
no significant differences were observed in the incidence of 
severe transaminase elevation events between the intervention 
and control groups. These findings indicated that non‑peptidic 
TPO‑RAs were not associated with a clinically notable 
increase in the risk of hepatic enzyme abnormalities.

Hepatic enzyme elevation is classified as an adverse 
event of interest in the context of non‑peptidic TPO‑RA 

Figure 1. Flow diagram of study selection and inclusion process.
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Figure 2. Risk of bias assessment using the Cochrane Collaboration Risk of Bias 2.0 tool. (A) Risk of bias graph and (B) risk of bias summary. +, low rise of 
bias; ‑, high risk of bias, ?; unclear risk of bias.
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therapy (24,25). This concern stems from the fact that these 
agents are metabolized in the liver and that hepatic enzyme 
abnormalities have been reported in previous clinical 
trials and post‑marketing surveillance (27‑32). The present 
meta‑analysis demonstrated that the incidence of hepatic 

enzyme elevation events during non‑peptidic TPO‑RA 
treatments for ITP (8.22%) was higher compared with 
that in the control group (5.16%). However, the difference 
was not statistically significant. In addition, the findings 
revealed that severe transaminase elevation events were 

Figure 3. Forest plot of hepatic enzyme elevation events with non‑peptidic TPO‑RAs. TPO‑RA, thrombopoietin receptor agonist; M‑H, Mantel‑Haenszel.

Figure 4. Forest plot of hepatic enzyme elevation events in patients treated for ≥6 weeks. TPO‑RA, thrombopoietin receptor agonist; M‑H, Mantel‑Haenszel.

Figure 5. Forest plot of hepatic enzyme elevation events in adult patients. TPO‑RA, thrombopoietin receptor agonist; M‑H, Mantel‑Haenszel.
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rare in both cohorts and occurred at comparable rates 
in the intervention and control groups (1.64 vs. 0.90% 
respectively). These findings suggest that although hepatic 
enzyme elevation events were more frequent in the interven‑
tion group, severe transaminase elevation events were rare 
and should not necessarily be attributed to non‑peptidic 
TPO‑RA therapy.

To examine whether longer exposure influences hepatic 
safety, a separate analysis of patients treated for ≥6 weeks 
was conducted. This analysis likewise showed no significant 
increase in hepatic enzyme elevation events in the TPO‑RA 
group. Data from long‑term studies and real‑world observa‑
tions reinforce the notion that hepatic events may not be 
time‑dependent. The open label Eltrombopag eXTENded 

Figure 6. Subgroup analysis of hepatic enzyme elevation events by individual non‑peptidic TPO‑RAs. TPO‑RA, thrombopoietin receptor agonist; 
M‑H, Mantel‑Haenszel.

Figure 7. Forest plot of severe transaminase elevation events (≥3 times the upper limit of normal) with non‑peptidic TPO‑RAs. TPO‑RA, thrombopoietin 
receptor agonist; M‑H, Mantel‑Haenszel.
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Dosing trial (median exposure of ~2 years to eltrombopag) 
showed that prolonged therapy remained generally safe 
and well‑tolerated without new safety issues emerging 
over time (33). Another previous retrospective cohort study 
of 85  patients with ITP on eltrombopag found hepatic 
enzyme elevations in 11.8% patients but no notable asso‑
ciation between the occurrence of these elevations and the 
duration of eltrombopag therapy or cumulative dose (34). 
This suggests that the susceptibility to non‑peptidic 
TPO‑RA‑associated hepatic effects may depend on 
patient‑specific factors (such as underlying liver conditions 
or metabolic risk factors) rather than the treatment duration. 
This same previous study demonstrated that comorbid type 
2 diabetes or pre‑existing hepatobiliary disease was associ‑
ated with higher risk of mild liver test elevation, whereas 
treatment duration was not (34). Therefore, evaluation of 
pre‑existing liver disease and metabolic risk factors before 
therapy may be more important than treatment duration in 
predicting subsequent hepatic effects.

The pathophysiology and prognosis of ITP differ between 
adults and children, such that abnormalities in liver function 
and metabolic disorders are more prevalent in adults  (35). 
Consequently, adults may face a greater risk of drug‑related 
hepatic complications during non‑peptidic TPO‑RA therapy. 
A separate analysis restricted to adult cohorts was conducted 
and found no significant increase in the incidence of hepatic 
enzyme elevation events. However, given the availability of 
only one small pediatric trial, the present study was unable 
to perform a comparative analysis of the incidence of hepatic 
events in adults and children. This may represent an important 
area for future investigation to clarify potential age‑related 
differences in hepatic responses to non‑peptidic TPO‑RA 
therapy.

Despite shared hepatic metabolism, variability in 
metabolic pathways among non‑peptidic TPO‑RAs may 
influence hepatic safety profiles. Among the oral agents, 
eltrombopag exhibits the most pronounced hepatic safety 
signals, and post‑marketing pharmacovigilance studies have 
suggested that it may be associated with a higher frequency 
of liver‑related adverse events, with clinical trials reporting 
hepatic enzyme elevations in 8‑15% of patients (16,19,27). By 
contrast, avatrombopag appears to be associated with a lower 
incidence of hepatotoxicity, especially with short‑term use. 
In trials with avatrombopag, ALT elevations were observed 
in only 1‑4% treated patients, similar to those treated with 
placebo (0‑2%) and were reversible (36). Although the longer 
use (~6  months) of avatrombopag may result in slightly 
more frequent mild liver enzyme increases, no serious liver 
injury events have been attributed to avatrombopag, which 
is frequently described as having ‘no known hepatotoxicity 
signals’ as opposed to eltrombopag  (27). These findings 
exhibit some similarity to those observed in the subgroup 
analysis. Although statistical significance was not reached, 
eltrombopag (OR=1.68; 95% CI, 0.93‑3.04) exhibited a 
trend toward an increased risk of hepatic enzyme eleva‑
tion, whereas avatrombopag (OR=0.88; 95% CI, 0.09‑8.46) 
exhibited a slightly reduced risk compared with the control 
group. The wide 95% CI for avatrombopag reflects the 
limited sample size and small number of events, resulting 
in statistical imprecision rather than true heterogeneity. This 

interpretation is supported by the low I2 value observed and 
underscores the need for additional trials with avatrombopag 
to provide more precise estimates. Nevertheless, this partic‑
ular result may indirectly support the clinical rationale for 
the preferential use of avatrombopag in the management of 
thrombocytopenia in patients with underlying chronic liver 
disease (36). In addition, given the increase in the incidence 
of hepatic events in the TPO‑RA therapy group overall (8.22 
vs. 5.16%) and the eltrombopag‑specific trend, closer moni‑
toring may be warranted in patients with pre‑existing liver 
disease or other hepatic vulnerabilities when prescribing 
non‑peptidic TPO‑RAs.

The present study has several limitations. First, the strict 
eligibility criteria led to a relatively small sample size and 
the included trials varied in treatment duration and choice 
of control arm, which may have introduced residual bias 
despite low statistical heterogeneity. In addition, because 
the longest treatment duration among the included studies 
was only 6  months, the present findings do not capture 
the hepatic safety profile of prolonged, multi‑year therapy 
with non‑peptidic TPO‑RAs. The current evidence base 
in pediatric populations is also limited and further studies 
specifically focusing on children are warranted. The lack of 
standardized definitions for liver outcome measures across 
trials (apart from severe transaminase elevation events, 
which were uniformly defined as ≥3 times the upper limit 
of normal) may hinder comparability, highlighting the need 
for uniform criteria in future research to enhance the validity 
and clinical applicability of the findings. Numerous trials did 
not provide standardized information on the ethnic composi‑
tion of the participants and none reported analyses stratified 
by ethnicity, limiting the generalizability of the present 
findings. Future studies should report and analyze ethnicity 
more explicitly to address this gap. The present study also 
fully acknowledges the potential clinical importance of 
comorbidities, as well as more refined subgrouping based on 
parameters such as sex, baseline platelet counts, or comorbid 
liver disease. However, the relatively short period since the 
clinical introduction of non‑peptidic TPO‑Ras, beginning in 
2007, as first reported in the pivotal eltrombopag trial (14), 
and the limited number and scope of currently available trials 
mean that such data were not sufficiently reported to allow 
meaningful meta‑regression. This represents an inherent 
limitation of the evidence base at present. Future studies 
should place greater emphasis on patient heterogeneity, 
particularly comorbidity burden and long‑term treatment 
effects.

Overall, the present meta‑analysis indicated that the use of 
non‑peptidic TPO‑RAs does not increase the risk of hepatic 
enzyme abnormalities during treatments for ITP, suggesting 
a favorable hepatic safety profile. This finding provides 
clinically relevant reassurance for physicians when prescribing 
non‑peptidic TPO‑RAs, as long as appropriate liver function 
monitoring is maintained. From a clinical perspective, this 
provides evidence to support the continued use of TPO‑RAs 
as effective therapeutic options in practice.
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