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Abstract: 

Thrombocytopenia is a popular hematological disorder seen in infected patients 

having the hepatitis C virus (HCV). Eltrombopag was approved to be used in 

thrombocytopenia associated with HCV. The aim of our meta-analysis is to produce 

evidence about the efficacy and safety drug of Eltrombopag in the prevention and 

treatment Thrombocytopenia caused by HCV-associated cirrhosis. We searched for 

computer literature from Cochrane Central, Elsevier, Springer and PubMed. For 

qualifying research, records were screened, and data was collected and synthesized 

by using Windows Review Manager 5.3. Result: Three randomized controlled trials 

(N = 1886 patients) in the final analysis were included. The overall effect estimate 

favored the Eltrombopag group (RR = 2.37; 95% CI [1.28, 4.37] P = 0.006), pooled 

studies showed significant heterogeneity (I2 = 85%; P = 0.0002). The pooled RR for 

adverse effects was as follows: severe adverse effects (RR = 1.30; 95% CI [1.10-

1.52]; P =0.001); headache (RR = 1.10; 95% CI [0.89, 1.35]; P = 0.37), diarrhea (RR 
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= 1.73; 95% CI [1.31-2.29]; P =0.0001); and Abdominal pain (RR = 1.33; 95% CI 

[0.79-2.26]; P =0.28) for all the effect estimate of adverse effect were not 

heterogeneous (X2; P > .1). Of the 3 included studies, only 2 studies 1- Afdhal et al 

2012 reported the occurrence of thromboembolic events in the Eltrombopag group 

2% (6 patients) 1 received placebo and in the McHutchison et al 2007 study no 

thromboembolic events were reported and identified during the study. There was no 

significant difference between the Placebo and Eltrombopag groups in (World 

Health Organization [WHO] Grade 2 or higher bleeding episodes, which were 

recorded in 17% and 23% of patients, respectively. 2- In a 2014 study by Afdhal et 

al, 34 thromboembolic events were reported in 31 eltrombopag patients (3%) and 5 

thromboembolic events in 5 placebo patients during the antiviral phase (1%). The 

most common thromboembolic event in both treatment groups (n 12, 1% 

eltrombopag; n 2, <1% placebo) was portal vein thrombosis (PVT). This study 

suggests Eltrombopag is efficient and safe in patients with HCV-associated 

thrombocytopenia. 
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Background:  

Thrombocytopenia is usually observed in patients have chronic liver disease, with research 

indicating that it occurs in up to 76% of patients with cirrhosis [1-4]. The low number of 

platelets is largely due to the symptoms of portal hypertension and hypersplenism [5-7]. 

Where the level of thrombocytopenia is related to liver disease severity [8-10]. After or 

during invasive procedures, thrombocytopenia raises the risk of bleeding and can result in 

the termination or postponement of elective procedures [11, 12]. Reduced synthesis of 

thrombopoietin,[8,13-15], and virus-induced suppression of the bone marrow,[16,17] 

platelet transfusions are widely used to minimize the risk of bleeding during the operation, 

but their short period of effectiveness and the risk of transfusion reactions minimize their 

use [18-20]. In addition, the production of antiplatelet antibodies (alloimmunization) may 

induce refractory thrombocytopenia in up to half of patients receiving multiple 

transfusions [21, 22]. Clinical trials of interferon and ribavirin have routinely excluded 

patients with chronic liver disease caused by hepatitis C virus (HCV) infection who have 

thrombocytopenia (< 75,000 platelets / cubic millimeter), and few published studies have 

identified the treatment of chronic HCV infection in patients with platelet number (> 

50,000 / cubic millimeter). Although the decreased platelet count does not constitute an 

absolute contraindication to pegylated interferon (peginterferon) and ribavirin therapy, 

product labels recommend that caution should be used in the care of patients with 

clinically relevant thrombocytopenia. In addition, if thrombocytopenia occurs during 

antiviral therapy, peginterferon can need to be administered or discontinued at a reduced 

dose [23-25]. For HCV -associated thrombocytopenia, the use of thrombopoietin-mimetic 

agents, in particular Eltrombopag, was approved. Eltrombopag interacts with the 

thrombopoietin receptor on megakaryocyte precursors and megakaryocytes and 

stimulates their differentiation and proliferation to raise platelet production [26, 27]. Some 

data have been recorded for the safety and efficacy drug of Eltrombopag therapy in 

hepatitis C virus -associated thrombocytopenia patients. 

No research on the predictor variables of response to Eltrombopag treatment have yet 
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been published [26-28]. We therefore conducted this study to evaluate the efficacy of 

Eltrombopag drug in patients with thrombocytopenia associated with HCV. 

 

Main text:  

Objectives: 

To assess the effects of Eltrombopag to prevent and treat thrombocytopenia caused by 

hepatitis C virus -related cirrhosis.  

Methods: 

We followed the guidelines for the PRISMA statement through the planning this study and 

meta-analysis [29]. 

Inclusion and Exclusion Criteria: 

Randomized controlled trials (RCTs) were included with these criteria: 1- studies 

investigating the efficacy of Eltrombopag in patients have thrombocytopenia caused by 

hepatitis C infection -related cirrhosis. 2- studies in which the sample was participants 

(children or adults) with a clinical diagnosis of thrombocytopenia caused by HCV -related 

cirrhosis and platelet >) 30 × 109 / L) 3- studies providing ample reliable data for meta-

analysis pooling; and 4- studies are written in English. We analyzed the data from the most 

complete data in the case of different reports for the same sample population data set.  

For the following purposes, studies were excluded: 1- review article 2-Encyclopedia 3-Book 

chapters 4- Case reports 5- Correspondence 6- Discussion 7- Editorials 8- Errata 9- 

Examinations 10- Mini reviews 11- Practice guidelines 12- Short communications, and 13- 

conference papers and thesis papers. 

 

Literature Search Strategy 

We checked for all randomized controlled trials studies published in the following online 

databases: PubMed, Elsevier, Springer and Cochrane Central from 1993 to March 2021. 

The following keywords and web searches were used: ‘‘Thrombocytopenia’’ AND 

‘‘Eltrombopag’’ OR ‘‘, thrombocytopenia caused by hepatitis C virus -related cirrhosis ", 

AND ‘‘Eltrombopag’’ OR "thrombocytopenia caused by liver disease, "AND ‘‘Eltrombopag’’. 

One author screened the title and abstract of the documents for eligibility. Full texts of 

possibly eligible studies have been checked for the collection of appropriate studies for 

meta-analysis [30, 31]. 

 

Data Extraction 

Using an online data extraction method. Two authors extracted the data independently. 

The following were included in the extracted data:  

(1) Design of the study; (2) Population of the study; (3) Risk of bias; and (4) Outcomes of 

the study: total platelet response, and adverse effect. 

 

Quality Assessment 

In accordance with the Cochrane Handbook of Systematic Reviews of Interventions 5.1.0 

(updated March 2011), the accuracy of the retrieved randomized controlled trials was 
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evaluated. The likelihood of bias evaluation included the following domains: sequence 

generation (selection bias), sequence concealment allocation (selection bias), participant 

and staff blinding (performance bias), outcome evaluation blinding (detection bias), 

incomplete outcome data (attrition bias), selective outcome reporting (reporting bias) and 

other possible reporting risk sources of bias. The decision of the authors is classified as “low 

risk”, “high risk”, or “uncertain risk” of bias. In the same book, we used the quality 

evaluation table given in [32]. 

 

Measures of Treatment Effect 

The primary outcome of the studies assessing the efficacy of Eltrombopag in 

thrombocytopenia caused by HCV-related cirrhosis was the overall platelet response 

defined as platelet counts of at least (50 × 109 / L) in the absence of rescue therapy, the 

occurrence of significant bleeding (WHO grades II-IV) according to the WHO bleeding scale, 

the occurrence of any bleeding (WHO grades I-IV), number of cases required to recover 

from treatment, occurrence of adverse effects and the avoidance of platelet transfusion 

prior, during and up to seven days after the procedure. 

 

Treating Missing Data 

In the situation of a missing standard deviation of mean shift from baseline, it was 

determined from a standard error or 95 % confidence interval (CI) as per Altman [33, 34]. 

 

Data Synthesis 

We used fixed-effect model using the Mantel-Haenszel (M-H) process, dichotomous data 

were collected as relative risk (RR) [35, 36], when heterogeneity was not significant (P > 

0.1and I2 > 50%); And when heterogeneity was significant (P ≤ 0.1and I2 ≤ 50%); the 

Random-effect model was used. Fixed-effect model using the Mantel-Haenszel (M-H) on 

the hypothesis that the included studies were comparable in terms of research design, 

quality evaluation and treatment effect calculation. For Windows, we applied Review 

Manager 5.3.  

 

Sensitivity Analysis 

We conducted a sensitivity analysis except 1 study in each case in order to ensure that no 

particular study influences the findings, and to assess if the overall impact size is 

statistically robust. 

 

Assessment of Heterogeneity 

Visual examination of the forest plots and calculation by I2 and x2 experiments were used 

to determine heterogeneity. The x2 was used to assess the presence of substantial 

heterogeneity while the variability in impact estimates due to heterogeneity, if present, is 

quantified by I2. According to the recommendations of the Cochrane Handbook of 

Systematic Reviews and Meta-Analysis, the I2 test was interpreted (0-40%): may not be 

important; (30-60%): may reflect moderate heterogeneity; (50-90%): significant 

heterogeneity can be represented; and (75-100%): considerable heterogeneity). A random 
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effect model was used in the situation of significant heterogeneity (x2; P < .1). The model 

was otherwise used to have a fixed effect. 

 

Figure 1. The flow diagram of studies (PRISMA):  

 

Publication Bias:  

For less than 10 pooled trials, publication bias evaluation is not accurate, as per Egger and 

colleagues [37, 38]. Therefore, the presence of publication bias via the Egger test for funnel 

plot asymmetry could not be tested in the present analysis. 

 

Results: 

We retrieved 1537 unique articles during our search. A total of 33 full texts were 

extracted for eligibility and checked. In this analysis, 30 articles were removed and 

3 RCTs were included (N = 1886 patients) (Figure 1). Reasons for exclusion from 

the sample are shown in (Figure 1). One study evaluated Eltrombopag for 2 weeks, 

a second study evaluated it for 4 weeks and third study evaluated it for 24 weeks. In 

the McHutchison et al 2007 study [39], Eltrombopag was administered at 30, 50, or 

75 mg daily, in the Afdhal et al 2012 study, [40] at 75 mg and in the Afdhal et al 

2014(5) study Eltrombopag was administered at 25, 50,75 or 100 mg daily (Table I) 

shows the overview of the included studies and their major results, and (Table II) 

shows the baseline characteristics of their samples. 

  

Quality of Included Studies: 

According to the Cochrane risk of bias evaluation method, the quality of the included 
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studies was from moderate to high quality. The overview of the fields of quality 

evaluation of the studies included is shown in (Figure 2 (A-B).) The judgments of 

the authors with justification are provided in Supplementary (File). 

 

 

Efficacy analysis:  

In terms of overall platelet response, the overall effect estimate favored the 

Eltrombopag group (RR = 2.37; 95% CI [1.28, 4.37] P = 0.006); Figure 3), pooled 

studies were significant heterogeneity (I2 = 85%; P = 0.0002).  With best reasonable 

excluding McHutchison et al 2007 study [39]. 
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Thromboembolic events.  

Of the 3 included studies, only 2 studies 1- the (Afdhal et al 2012 study) [40], 

reported the occurrence of thromboembolic events in the Eltrombopag group 2% (6 

patients), 1 received placebo, Afdhal et al (2014) reported 34 thromboembolic events 

in 31 eltrombopag patients (3%) and 5 thromboembolic events in 5 placebo patients 

(5%) during the antiviral phase of treatment (1%). The most common 

thromboembolic event in both groups was PVT (12 cases in the eltrombopag group 

1% and 2 in the placebo group <1%). In addition, the remaining study (McHutchison 

et al 2007 study) [39], reported that no thromboembolic events were identified 

during the study. 

 

Other adverse events.  

There was no major difference in the overall number of adverse effects recorded in 

both groups; the incidence of adverse effects was not higher in the Eltrombopag 

group compared with placebo. The pooled RR for adverse events was as follows: 

severe adverse events (RR = 1.30; 95% CI [1.10-1.52]; P =0.001); headache (RR = 

1.10; 95% CI [0.89, 1.35]; P = 0.37), diarrhea (RR = 1.73; 95% CI [1.31-2.29]; P 

=0.0001); and Abdominal pain (RR = 1.33; 95% CI [0.79-2.26]; P =0.28) for all the 

effect estimate of adverse effect were not heterogeneous (X2; P > .1).  



Nat. Volatiles & Essent. Oils, 2021; 8(6): 5453-5471 

5460 
 

Table I. Summary of involved studies. 

Abbreviations: HCV, Hepatitis C Virus; RCT, randomized controlled trial.  

Results Follo

w Up 

Sample 

Size 

Dose Population Design Study ID 

Eltrombopag lowered the required for 

platelet transfusions but was related with a 

higher risk of portal-vein thrombosis 

compared to placebo. 

In patients have cirrhosis disease who 

underwent elective invasive procedures. 

 

2wee

ks 

292 75 mg 

daily 

Adults with 18 

years of age or 

older, had 

chronic liver 

disease and a 

platelet 

number > 

50,000 /cubic 

millimeter 

Multicenter, 

Double-

blind, RCT 

1- Afdhal et 

al 2012 

Eltrombopag therapy increases the platelet 

count in patients have thrombocytopenia cau

sed 

by cirrhosis associated with HCV, allowing 

the starting of antiviral therapy. 

 

4 

weeks 

74 30, 

50, or 

75 mg 

daily 

Adults with 

Eligible 

patients were 

18 years of age 

or older and 

had chronic 

HCV 

Infection 

Multicenter, 

Double-

blind, RCT 

2-

McHutchis

on et al 

2007 

Eltrombopag increases platelet numbers in 

thrombocytopenic patients with HCV and 

advanced fibrosis and cirrhosis, allowing 

otherwise ineligible or marginal patients to 

begin and maintain antiviral therapy, leading 

to significantly increased rates of sustained 

virologic response 

24 or 

48 

weeks 

ENAB

LE-1 

(n  715) 

or 

ENAB

LE-2 (n  

805) 

25, 

50,  

75 or 

100 

mg 

daily 

With Eligible 

patients, range 

was 19–83 

years with a 

sample mean 

of 52. 

Multicenter,  

Open-label 

(OL) Pre-

Antiviral 

Treatment, 

Double-

blind, RCT  

with  

combination 

with 

antiviral 

therapy 

(peginterfer

on alfa-2a 

and ribavirin 

3-  Afdhal 

et al 2014 

Enable-1 

and Enable 

-2) 
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Table II. Baseline Characters of involved studies. 

Platelets  -  

<50,000/mm3 

— N  )%(  

Baseline 

Platelet 

Count 

(109 per 

L), 

Median 

(IQR) 

Splenectomy, 

N  )%(  

Prior 

Therapy 

2, 

N  )%(  

Weight, 

Median 

(Range 

Age, 

Median 

(Range) 

Male, 

N  %(  

Female, N 

%( 

Group Study ID 

11 (61) 55,000 

(27,000–

75,000) 

NA NA NA (41–

71 )52  

11 

)61( 

7 (39) Placebo 1-

McHutchison 

et al 2007 

 7 (50) 

 

59,000 

(34,000–

94,000) 

NA NA NA 56  ( 43–

74) 

10 

)71( 

4 (29) Eltrombopag 

30 mg 

12 (63) 52,000 ( 

26,000–

66,000) 

NA NA NA (30–

72 )

50     

12 

)63( 

7 (37) Eltrombopag 

50 mg 

13 (57) 54,000 ( 

28,000–

75,000) 

NA NA NA 51(38–

60) 

19 

)83( 

4 (17) Eltrombopag 

75mg 

20 (94) NA NA NA NA 54(19–

83) 

92 

)63( 

17/55 (31) Placebo 2 - Afdhal et 

al 2012 

14 (92) NA NA NA NA 52(19–

79) 

96 

)66( 

41/49 (84) Eltrombopag 

Antiviral 

phase : 

Enable-1:  

170 (73) and  

Antiviral 

phase : Enable 

-2:   176 (70) 

NA NA NA NA Antivira

l phase: 

Enable-

1: 51 

(23–72) 

and  

Antivira

l phase: 

Enable -

2:  53 

(26–74) 

NA 33/232 
 

Placebo 3- Afdhal et 

al 2014 

Enable-1 and 

Enable -2) 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 5453-5471 

5462 
 

  

Discussion  

Summary of Main Results  

In HCV-infected patients, thrombocytopenia is a common clinical problem. Multiple 

studies have consistently shown an increase in platelet count after successful HCV 

treatment, demonstrating a cause-and-effect relationship. Even though many 

therapeutic strategies have been tried in the past (e.g. oral steroids, interferon dose 

reductions, splenectomy, intravenous immunoglobulins, etc.), success rates have 

been variable and not always reproducible. Eltrombopag, a non-immunogenic 

second-generation thrombopoietin-mimetic, has opened up a new treatment option 

for HCV-related thrombocytopenia after clinical trials were discontinued due to 

immunogenicity issues. The randomized, double blind, placebo-controlled phase II 

and III trials of eltrombopag therapy have shown that the primary endpoint platelet 

counts of ≥50,000/μL can be achieved [41].  

The existing meta-analysis research provides level one indications that therapy with 

Eltrombopag raises platelet counts caused by hepatitis C virus -related cirrhosis in 

patients have thrombocytopenia. In patients have cirrhosis disease, who had elective 

invasive surgeries performed. Eltrombopag was approved for the treatment of adults 

with thrombocytopenia through European Medicines Agency and the US Food and 

Drug Administration [42]. Eltrombopag lowered the required for platelet 

transfusions but was related with a greater risk of portal-vein thrombosis compared 

to placebo. With this treatment's success, it was possible to test its effectiveness in 

raising platelet counts in HCV-related infection and myelodysplastic syndrome 

patients. However, preliminary results are very encouraging. Thrombocytopenia 

caused by HCV is the focus of this review [42]. 

Eltrombopag significantly improves the overall platelet response, reduces the 

incidence, and decreases the number of patients who require rescue treatment by 

significant bleeding or other bleeding events, despite the positive results; patients 

should be closely monitored for signs of rapidly progressing thrombocythemia and 

thromboembolic events. Eltrombopag was tested in ENABLE-1 and ENABLE-2, 

which looked at its ability boost platelet count in patients, allowing them to receive 

PEG and RBV therapy [30]. There was no significant difference between 

Eltrombopag and Placebo groups in WHO Grade 2 or higher bleeding episodes, 

61.7 (10) NA NA NA NA 52.8 

(8.7) 

NA 389 (43) Eltrombopag 

25 mg 

51.9 (13) NA NA NA NA 51.5 

(8.0) 

NA 112 (29) Eltrombopag 

50 mg 

44.6 (14) NA NA NA NA 50.9 

(8.3) 

NA 34 (29) Eltrombopag 

75mg 

35.9 (14) NA NA NA NA 47.9 

(9.3) 

NA 12 (26) Eltrombopag 

100mg 
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which were recorded in 17% and 23% of patients, respectively. In 6 patients 

receiving Eltrombopag, thrombosis events of the portal vein system were reported 

compared with 1 patient receiving placebo, resulting in early termination of the 

report. Platelet counts of less than 20 x109 L have been linked to an increased risk 

of thrombosis [43]. Our results show that eltrombopag significantly increases the 

rate of significant thrombosis, resulting in discrepancies with all RCTs and non-

randomized trials that have shown that thrombosis risk in the eltrombopag group has 

been significantly reduced [44]. 

During antiviral treatment, more patients who received eltrombopag than those who 

received placebo maintained platelet counts of 50,000/L or higher (ENABLE-1, 69% 

vs 15%; ENABLE-2, 81% vs 23%). With the exception of hepatic decompensation 

(both studies: eltrombopag, 10%; placebo, 5%), and thromboembolic events, which 

were more common in the eltrombopag group of ENABLE-2, adverse events were 

similar between groups [45]. 

The severity and frequency of other adverse reactions in the Placebo and 

Eltrombopag groups were comparable there was no statistically significant 

difference in the risk of any adverse reactions, serious adverse reactions, headache, 

diarrhea, or abdominal pain. However, the fact that the analysis of their thrombosis 

included only 1 RCT that compared romiplostim to placebo can explain this 

discrepancy. In comparison to Eltrombopag, the medicine of interest and placebo 

our pooled analysis included 3 RCTs, which provide better analytical performance 

[46]. Figure 2 (A-B). The summary and graph risk of bias according to Cochrane 

Risk of Bias assessment tool. 

 

Eltrombopag and Risk of Bleeding  

Thrombocytopenia is characterized by platelet loss, and raised risk of significant 

bleeding has been associated with lower platelet counts >) 50,000 / cubic millimeter). 

However, major difference was observed between the Placebo and Eltrombopag 

groups in WHO grade 2 or higher bleeding episodes, recorded in 17% and 23% of 

patients, respectively. 

 

Risk of Thrombosis events with thrombopoietin receptor agonist  

Recent studies have reported increasing evidence of an association between 

autoimmune disorders, including Immune thrombocytopenia (ITP), and the 

occurrence of venous thrombosis and pulmonary embolism [47-51]. The possibility 

of thromboembolism is also one of the adverse effects of concern in patients treated 

with thrombopoietin receptor agonist [52, 53]. A recent meta-analysis found an 

elevated risk of thrombosis events in thrombopoietin receptor agonist-treated 

patients; however, in the subgroup analysis among ITP patients there was no 

statistically significant increase [54-56]. A higher incidence of portal-vein, however, 

between patients treated Eltrombopag, thrombosis was reported. Further study of 

Eltrombopag treatment, including better recognition of risk agents for developing 

therapy with Eltrombopag, control of doses and careful patient treatment choice. In 
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patients have cirrhosis disease who had elective invasive surgeries performed, 

Eltrombopag, as substitute to platelet transfusion, is not recommended until such 

trials have been conducted. Further Long-term studies are required to determine 

Eltrombopag’s long-term safety. 

 

Figure 4. Forest plot analysis of some adverse effects with 95% confidence intervals. 

CI indicates confidence interval, M-H, Mantel-Haenszel and RR relative risk. 

  



Nat. Volatiles & Essent. Oils, 2021; 8(6): 5453-5471 

5465 
 

Limitation of study 

Discuss study and outcome limitations (e.g., risk of bias) as well as review 

limitations (e.g., incomplete retrieval of identified research, reporting bias). There 

are some limitations to our research that should be considered. To begin with, the 

number of relevant studies was limited, and the majority of their sample sizes were 

small. Second, differences in drug dosage and protocol can lead to heterogeneity, 

which can have an impact on clinical outcomes. The clinical outcomes assessed in 

the included studies were only short-term; these treatments may have different long-

term outcomes. Third, a limitation of the current study is the retrospective analysis 

of data obtained in a prospective, randomized controlled trial. Finally, given the 

limitations and risks of these therapies, there is a clear need for effective and safe 

alternative therapeutic options for patients with chronic HCV infection. 

 

Quality of the Evidence  

Both steps were conducted in full compliance with the Cochrane Handbook of 

Systematic Intervention Evaluations and the PRISMA checklist was followed. This 

evidence is focused on RCTs; there were well-established search methods and 

eligibility requirements. 

  

Conclusion  

In conclusion, this study provides class 1 evidence that Eltrombopag raises platelet 

counts with patients with thrombocytopenia caused by HCV -related cirrhosis. In 

patients with cirrhosis disease who had elective invasive surgeries performed, 

Eltrombopag reduced a need for more platelet transfusions but was associated with 

a higher risk of portal-vein thrombosis when compared to placebo. 
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