
© 2019 Elbedewy et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Therapeutics and Clinical Risk Management 2019:15 269–274

Therapeutics and Clinical Risk Management

This article was published in the following Dove Medical Press journal: 
Therapeutics and Clinical Risk Management

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
269

O r i g i n a l  R e s e a rc  h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/TCRM.S186106

Predictors for eltrombopag response in 
patients with hepatitis C virus-associated 
thrombocytopenia

Tamer A Elbedewy1

Mohamed A Elsebaey1

Samah A Elshweikh1

Heba Elashry2

Sherief Abd-Elsalam2

1Internal Medicine Department, 
Faculty of Medicine, Tanta University, 
Tanta, Egypt; 2Tropical Medicine 
Department, Faculty of Medicine, 
Tanta University, Tanta, Egypt

Background and aims: Thrombocytopenia is a common hematological abnormality observed 

in patients infected with hepatitis C virus (HCV). The use of eltrombopag has been approved 

for HCV-associated thrombocytopenia. This is the first study aiming to determine the predictive 

factors of response to eltrombopag therapy in patients with HCV-associated thrombocytopenia.

Patients and methods: This prospective study was carried out on 130 patients with chronic 

HCV-associated thrombocytopenia (,50,000×109/L) that precludes the initiation of HCV 

therapy. Eltrombopag was initiated at a dose of 25 mg once daily; the dose was adjusted with 25 

mg increments every 2 weeks to achieve the target platelet count. The primary end point was to 

achieve stable target platelet count (50,000–100,000×109/L) required to initiate antiviral therapy.

Results: Treatment response was achieved in 111 (85.38%) patients. This prospective study 

showed that megakaryocyte hypoplasia or aplasia and splenectomy were independent risk 

factors for eltrombopag nonresponse in chronic HCV-associated thrombocytopenic patients.

Conclusion: Eltrombopag is safe and effective for patients with HCV-associated thrombocytope-

nia. Bone marrow examination should be considered before initiating treatment with eltrombopag 

in chronic HCV-associated thrombocytopenic patients, especially in patients with splenectomy.

Keywords: HCV, therapy, thrombocytopenia, predictors, splenectomy, direct-acting antivirals, 

DAAs

Introduction
Thrombocytopenia is a common hematological abnormality observed in patients with 

hepatitis C virus (HCV)-related chronic liver disease and is considered as an indicator 

of disease severity. The incidence of HCV-associated thrombocytopenia ranges from 

0.16% to 45% as reported by multiple studies.1–3

The pathophysiology of HCV-associated thrombocytopenia is complex and mul-

tifactorial involving the following mechanisms: HCV-induced immune-mediated 

platelet destruction, direct bone marrow suppression, platelet sequestration related to 

hypersplenism, and impaired thrombopoietin production related to HCV-induced 

liver cirrhosis.4

Thrombocytopenia represents a major clinical challenge in the care of chronic 

HCV patients. It may impede the initiation of anti-HCV therapy as well as necessary 

diagnostic or therapeutic interventions because of concerns about increased risk of 

bleeding.1

The optimal management of thrombocytopenia among patients with HCV-related 

chronic liver disease is still a matter of discussion.5 While eradication of HCV infection 

is the most practical option for amelioration of HCV-induced thrombocytopenia,6–10 
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other therapeutic modalities such as steroids, platelet trans-

fusion, splenic artery embolization, and splenectomy are 

available.11,12 Hypersplenism occurs in patients with chronic 

liver disease, for which splenectomy is the ultimate treat-

ment. However, the operation may be serious in patients with 

impaired liver function. In recent years, partial splenic embo-

lization has been used extensively in patients with cirrhosis 

and hypersplenism. It allows preservation of enough splenic 

tissue to protect against overwhelming sepsis. However, the 

routine use of these invasive procedures is limited by the 

occurrence of complications.13

The use of thrombopoietin-mimetic agents, in particular, 

eltrombopag, has been approved for HCV-associated throm-

bocytopenia. Eltrombopag interacts with the thrombopoietin 

receptor on megakaryocyte precursors and megakaryo-

cytes, and induces their proliferation and differentiation to 

increase platelet production.14 Some data concerning the 

safety and efficacy of eltrombopag therapy in patients with 

HCV-associated thrombocytopenia have been reported,14–16 

yet there are no studies published on the predictors of 

response to eltrombopag therapy. Therefore, we conducted 

this study to determine the predictive factors of response 

to eltrombopag therapy in patients with HCV-associated 

thrombocytopenia.

Patients and methods
This prospective study was conducted at the departments of 

internal medicine and tropical, Tanta University Hospitals, 

and Tanta Insurance Hospital in the period between 

December 2016 and April 2018. The study was carried out 

on 130 patients with chronic HCV-associated thrombocy-

topenia (platelet count ,50,000×109/L) that precludes the 

initiation of HCV therapy.17 Patients with thrombocytopenia 

due to causes other than HCV infection were excluded 

from this study. The patients were divided into two groups 

(responders and nonresponders) according to their response 

to eltrombopag.

This study was conducted in accordance with the guide-

lines of the Declaration of Helsinki (1975) and its subsequent 

amendments (1983). Written informed consent was obtained 

from all patients prior to the study after full explanation of 

benefits and risks of the study. This study was approved by 

the Tanta University Faculty of Medicine research ethical 

committee.

Full medical history was obtained from the patients, and 

a thorough clinical examination was conducted for each 

patient.

Laboratory and other assessments
1.	 Complete blood count including hemoglobin level, total 

leukocytic count, and platelet count (automatic blood cell 

counter model PCE-210N; Erma Inc) was evaluated.

2.	 Liver function tests (alanine transaminase, aspartate 

transaminase, serum bilirubin, serum albumin, and inter-

national normalized ratio) were performed.

3.	 HCV-RNA PCR assay was carried out by real-time 

PCR using StepOne instrument and software (Applied 

Biosystems).

4.	 Bone marrow aspiration was performed for detection of 

megakaryocyte hypoplasia or aplasia.

5.	 Abdominal ultrasonography was conducted (spleno-

megaly and huge splenomegaly were considered if the 

splenic span was .13 and 20 cm, respectively).18

6.	 Child–Pugh score was calculated for the assessment of 

liver status in cirrhotic patients.19

Eltrombopag (Revolade®; Novartis Pharmaceuticals 

UK Ltd) was initiated at a dose of 25 mg once daily. The 

dose was adjusted with 25 mg increments every 2 weeks – 

when needed – to achieve the stable target platelet count 

(50,000–100,000×109/L) required to initiate antiviral therapy. 

Dose reduction by 25 mg was considered if platelet counts 

were in the range of 101,000–150,000×109/L. The maximum 

dose of eltrombopag was 100 mg once daily. Nonresponders 

were identified as those patients who had received eltrom-

bopag 100 mg/day for 2 weeks and failed to meet the platelets 

threshold. Complete blood picture and liver function tests 

were requested once weekly until the target platelet count was 

maintained for 1 month. Thereafter, monitoring frequency 

was reduced to once a month.20

Statistics
SPSS (version 23; IBM Corporation, Armonk, NY, USA) was 

used for analysis of patients’ data. Sample size calculation 

performed according to previous studies rendered a sample 

size of 100 patients at a power of 90%. Quantitative and 

qualitative data were compared using unpaired t-test and chi-

squared test, respectively. Univariate analysis was performed 

to identify the predictive factors of eltrombopag response. 

Variables that showed statistical significance in the univariate 

analysis were subsequently included in multivariate analyses. 

Probability (P) value ,0.05 was considered significant.

Results
One hundred and thirty patients with chronic HCV-associated 

thrombocytopenia were enrolled in this study. Their mean age 
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was 44.3±9.97. Eighty-two patients were males, and 48 were 

females. About 71% of patients were cirrhotic. The mean 

platelet count of the enrolled patients was 28.06±9.48 (×103)/

mm3. All patients received interferon-free treatment. The base-

line demographic and laboratory data are shown in Table 1.

Of the 130 patients enrolled in the study, 28 (21.54%) 

reported adverse events as shown in Table 2. Regarding the 

side effects associated with eltrombopag therapy, 28 patients 

(21.54%) reported adverse events mainly in the form of 

mild elevated liver enzymes (13 patients, 10%), headache 

(10 patients, 7.69%), easy fatigue (seven patients, 5.38%), 

and dry mouth (two patients, 1.54%).
Eltrombopag response was achieved in 111 (85.38%) 

patients. The mean duration of treatment with eltrombopag 

for the responders was 3.89±1.64 weeks, ranging between 

2 and 8 weeks, and the mean dose was 48.65±20.18 mg/day, 

ranging between 25 and 100 mg/day.

The univariate analysis performed to analyze the factors 

that might affect the response to eltrombopag revealed that 

megakaryocyte hypoplasia or aplasia, splenectomy, and huge 

splenomegaly were significantly associated with nonresponse 

to eltrombopag as shown in Table 3.

The multivariate analysis revealed that megakaryocyte 

hypoplasia or aplasia and splenectomy were significantly 

associated with nonresponse to eltrombopag as shown in 

Table 4.

Discussion
The optimal management of thrombocytopenia associated 

with HCV infection is still a matter of discussion.5 The use 

of eltrombopag therapy in patients with HCV-associated 

thrombocytopenia has been reported,11–13 yet there are no 

studies published on the predictors of response to eltrom-

bopag therapy in this special category of patients.

One hundred and thirty patients with chronic HCV-

associated thrombocytopenia with platelet count ,50,000× 
109/L were included in this study. The aim was to assess the 

ability of eltrombopag to increase the platelet count above 

the threshold (50–100×109/L), and thus enable the initiation 

of antiviral therapy in patients. Eltrombopag response was 

achieved in 111 (85.38%) patients.

The results of our study were slightly better than those 

of the ENABLE-1 and ENABLE-2 studies. These two 

studies included 715 and 805 patients with chronic HCV 

infection, respectively, with a platelet count ,75×109/L, 

and their purpose was to assess the ability of eltrom-

bopag to increase the platelet count above the threshold 

(90–100×109/L) to enable the initiation of interferon treat-

ment in patients.21

Table 2 Incidence of side effects during the treatment period in 
the studied patients

N=130

Absence of side effects 102 (78.46%)

Presence of side effects 28 (21.54%)

Mild elevated liver enzymes 13 (10%)

Headache 10 (7.69%)

Fatigue 7 (5.38%)

Dry mouth 2 (1.54%)

Table 1 Baseline demographic and laboratory data of the studied 
patients

Variables N=300

Age (years) 44.35±9.97

Sex

Male 82 (63.08%)

Female 48 (36.92%)

Hb (g/dL) 12.39±1.01

WBC (×103)/mm3 3.92±1.01

Platelet (×103)/mm3 28.06±9.48

ALT (IU/L) 47.87±16.74

AST (IU/L) 47.12±14.45

Serum bilirubin (mg/dL) 1.55±0.51

Serum albumin (mg/dL) 3.81±0.42

INR 1.33±0.22

PCR (×105 copies/mL) 9.81±17.36

Liver status

Non-cirrhotic 38 (29.23%)

Cirrhotic 92 (70.77%)

Child–Pugh score (N=97)

Child A 75 (81.52%)

Child B 17 (18.48%)

Status of spleen

Splenectomy 13 (10%)

Huge splenomegaly 18 (13.85%)

Non-huge spleen 99 (76.15%)

Bone marrow examination

Normal 110 (84.62%)

Megakaryocyte hypoplasia or aplasia 20 (15.38%)

Treatment response

Responders 111 (85.38%)

Nonresponders 19 (14.62%)

Note: Data are presented as mean ± SD or number and percentage.
Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; Hb, 
hemoglobin; INR, international normalized ratio; WBC, white blood cells.
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In addition, the response rate in our study was better than 

that of the ELEVATE study which included 292 patients 

with chronic liver disease and thrombocytopenia with a 

platelet count ,50×109/L before performing elective invasive 

procedures. Eltrombopag response was achieved in 72% of 

patients.22

The discrepancy between our results and the results 

of the previous clinical studies might be attributed to the 

differences in number of included patients, their liver status, 

platelet count before treatment with eltrombopag, as well as 

platelets threshold required for initiation of HCV treatment 

or performing invasive procedures.

Regarding the side effects associated with eltrombopag ther-

apy in the current study, 28 patients (21.54%) reported adverse 

events mainly in the form of mild elevated liver enzymes 

(13 patients, 10%), headache (10 patients, 7.69%), easy fatigue 

(seven patients, 5.38%), and dry mouth (two patients, 1.54%).

Eltrombopag is well tolerated.23 The most common side 

effects are nausea, vomiting, headache, dry mouth, and 

abdominal pain.24 However, serious adverse events such as 

thromboembolism might occur which necessitates termina-

tion of eltrombopag therapy.25

This is the first study to assess the predictive fac-

tors of response to eltrombopag therapy in patients with 

Table 3 Predictors of nonresponse to therapy in the studied patients (univariate analysis)

Variables Responders, N=111 Nonresponders, N=19 P-value

Age (years) 44.18±9.75 45.32±11.39 0.6861

Sex

Male 69 (62.16%) 13 (68.42%) 0.7909

Female 42 (37.38%) 6 (31.58%)

Hb (g/dL) 12.4±1.02 12.35±0.97 0.8553

WBC (×103)/mm3 3.92±1.03 3.96±0.92 0.845

Platelet (×103)/mm3 27.76±9.26 29.84±10.75 0.4343

ALT (IU/L) 48.43±15.22 44.58±24.11 0.5079

AST (IU/L) 46.74±14.29 49.32±15.55 0.5062

Serum bilirubin (mg/dL) 1.51±0.49 1.76±0.57 0.0825

Serum albumin (mg/dL) 3.84±0.42 3.66±0.54 0.1874

INR 1.32±0.23 1.36±0.19 0.5004

PCR (×105 copies/mL) 9.99±18.27 8.75±10.82 0.6838

Liver status

Non-cirrhotic 34 (30.63%) 4 (21.05%) 0.3963

Cirrhotic 77 (69.37%) 15 (78.95%)

Child–Pugh score

Child A 65 (84.42%) 10 (66.67%) 0.1052

Child B 12 (15.58%) 5 (33.33%)

Splenectomy

Yes 6 (5.41%) 7 (36.84%) 0.0001

No 105 (94.59%) 12 (63.16%)

Splenomegaly degree

Huge 11 (10.84%) 7 (58.33%) ,0.0001

Non-huge 94 (89.52%) 5 (41.67%)

Bone marrow status

Normal 8 (7.21%) 12 (63.16%) ,0.0001

Megakaryocyte hypoplasia or aplasia 103 (92.76%) 7 (36.84%)

Nots: Data are presented as mean ± SD or number and percentage. Significant values are shown in bold.
Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; Hb, hemoglobin; INR, international normalized ratio; WBC, white blood cells.

Table 4 Multivariate analysis of predictors of nonresponse to 
eltrombopag in the studied patients

  OR (95% CI) P-value

Splenectomy 0.065 (0.018–0.233) 0.001

Splenomegaly degree 0.754 (0.235–1.652) 0.123

Bone marrow status 0.145 (0.014–0.347) 0.001

Note: Significant values are shown in bold.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2019:15 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

273

Elbedewy et al

HCV-associated thrombocytopenia. This prospective study 

showed that bone marrow suppression (megakaryocyte hypo-

plasia or aplasia) and splenectomy were independent risk 

factors of nonresponse to eltrombopag treatment in chronic 

HCV-associated thrombocytopenic patients.

It is well known that splenectomy has been used to 

correct thrombocytopenia due to splenic sequestration in 

patients with hypersplenism, producing significant and 

persistent increases in platelet count.11,26 However, in our 

study, 13 patients with splenectomy were presented with 

thrombocytopenia, and even with eltrombopag, seven 

patients did not show increase in platelet count. This implies 

that the pathogenesis of thrombocytopenia in patients with 

HCV-associated liver disease is multifactorial rather than 

involving hypersplenism alone.27

The pathogenesis of thrombocytopenia in patients with 

chronic liver disease involves reduced thrombopoietin 

production, spleen sequestration of platelets, and myelosup-

pression of platelet production due to HCV-induced bone 

marrow suppression.28–30 The response to eltrombopag is 

achieved via its interaction with the thrombopoietin receptor 

on megakaryocyte precursors and megakaryocytes in bone 

marrow to induce their proliferation and differentiation in 

order to increase platelet production.31 This clearly explains 

the lower response to eltrombopag in patients with HCV-

induced megakaryocyte hypoplasia or aplasia.

Conclusion
Eltrombopag is safe and effective for patients with HCV-

associated thrombocytopenia. However, its efficacy is 

reduced in patients with HCV-induced bone marrow sup-

pression. So, bone marrow examination should be considered 

before initiating treatment with eltrombopag in patients with 

chronic HCV-associated thrombocytopenia, especially in 

patients with splenectomy.
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