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ABSTRACT 

Background: Hepatitis C virus (HCV) infection is a major cause of chronic liver disease. Left untreated, up to 25% of patients will 

develop liver cirrhosis and/or hepatocellular carcinoma. HCV infection associated with lower PLT and an increase in PLT count would 

be expected after viral elimination. The advent of the new direct-acting antivirals (DAAs) for hepatitis C virus (HCV) has increased 

enormously the sustained virological response (SVR) rates. This study aimed: to assess the efficacy of DAA in treatment of HCV and 
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its impact on platelets count. Subject and methods: a prospective cohort study included patients with chronic hepatitis C, subjected 

to direct-acting antivirals (DAAs) therapy between March, 2017 and June, 2019. Results: a total 293 patients with chronic hepatitis C 

infection completed the treatment course. After the end of treatment Svr12 were 95.4 %. Twelve 12 weeks after end of treatment, 

only 127 out of 293 patients who met the inclusion criteria, and they were entered our final result analysis 38% of them had cirrhosis 

and 62% t had no cirrhosis. Patients with cirrhosis were a significantly have lower PLT (p= 0.001) count compared to patients without 

cirrhosis. While cirrhotic patients were a significantly have a higher, ALT (p= 0.047) AST (p= 0.001), albumin (p= 0.001), FIB-4 (p = 

0.003). Compared to pretreatment, viral elimination leads to a significant rise in PLT count at completion of therapy and continues 

up to 12 months post treatment, representing an improvement in liver function. Conclusion: Our results indicate that DAA treatment 

is effective with HCV infection, and viral elimination leads to a significant rise in PLT count. 

 

Keywords: direct-acting antiviral, cirrhosis, platelets and hepatitis C virus. 

 

 

1. INTRODUCTION 

Hepatitis C infection is an infectious disease caused by the hepatitis C virus (HCV) affecting the liver cells. HCV is an important cause 

of fibrosis, cirrhosis, and hepatocellular carcinoma (HCC) (Kwon et al., 2014). About 71 million people worldwide were living with 

chronic HCV infection (WHO, 2019). The prevalence of HCV infection was 1.0%, with the highest prevalence in the Eastern 

Mediterranean Region (2.3%) followed by the European one (1.5%) (WHO, 2017). Through 2016, approximately 399 000 people died 

from hepatitis C, mainly due to cirrhosis and hepatocellular carcinoma (WHO, 2019). In Egypt, approximately 15% of the adult 

populations are seropositive for HCV, and more than four million individuals remain viremic (Kandeel et al., 2015). 

Thrombocytopenia is one of the commonest abnormalities that are reported in chronic liver diseases such as HCV. 

Thrombocytopenia is defined as a platelet count of < 150,000/μL (Bano et al., 2016). The platelet count is easy to measure and the 

measurement is cost effective. The cause of thrombocytopenia associated with hepatitis C explained by portal hypertension and 

consequent sequestration and destruction of platelets by the enlarged spleen. Later on, a decrease in thrombopoietin because of 

liver dysfunction contributes to thrombocytopenia (Mitchell et al., 2016). Also it has been explained by anti-platelet antibodies 

(Ikarashi et al., 2016). Mild to moderate thrombocytopenia may resolve spontaneously without treatment; however severe 

thrombocytopenia associated with significant morbidity and mortality (Dahal et al., 2016). In chronic HCV infection, the average 

prevalence of thrombocytopenia was between 0.16% and 45% of the cases, depending on the presence or absence of cirrhosis and 

has been shown to occur even in the absence of advanced liver fibrosis/cirrhosis (Dahal et al., 2016). Therefore, a direct antiplatelet 

effect of the HCV has been proposed, as occurs with many other viral illnesses (Weksler, 2007). Direct-acting antivirals (DAAs) 

treatment can cure more than 95% of persons with hepatitis C infection, helping in reducing the risk of death from cirrhosis and liver 

cancer (WHO, 2019). The Egyptian Ministry of Health and Population (MOH) initiated the National Committee for Control of Viral 

Hepatitis (NCCVH) in 2006 to be in charge of combating HCV epidemic in the country (Omran et al., 2018; El-Akel et al., 2017). 

DAA regimens (simeprivir, grazoprevir, daclatasvir, ledipasvir, and sofosbuvir) are used for the treatment of hepatitis C infection 

rather than regimens with pegylated interferon and ribavirin according to World Health Organization (WHO) guidelines. A 

combination of 2 or 3 DAAs have been shown to be highly effective and safe in both cirrhotic and non-cirrhotic patients in different 

phase III clinical trials and large real life cohorts with providing SVR rates of >95% (Feld et al., 2015; Foster et al., 2015). Reduction in 

aspartate transaminase platelet ratio and liver fibrosis markers such as fibrosis-4 score along with regression of transient 

elastography have been reported with use of DAAs in chronic hepatitis C. In any case, by the time, thrombocytopenia improves 

following SVR obtained with any antiviral therapy among chronic HCV infected patients with advanced hepatic fibrosis (Bachofner et 

al., 2016; van der Meer et al., 2016). 

 

2. PATIENTS AND METHODS 

All patients with chronic HCV infection treated with a DAA at Damietta University Hospital between March 2017 and June 2019 were 

enrolled in retrospective cohort study. The used DAAs were Sofosbuvir 400mg and Daclatosvir 60 mg for 12-week duration. During 

antiviral therapy patients were followed up for 24 weeks after the end of therapy with DDAs. Baseline PLT (pretreatment) was 

obtained before and nearest to treatment initiation with DAAs. Subsequent PLT counts were obtained at 12 weeks (end of 

treatment), at 24 weeks (12 weeks after the end of treatment with DDAs), and at 36 weeks (24 weeks after the end of treatment with 

DDAs) to follow-up the degree of thrombocytopenia. Thrombocytopenia defined as platelets count less than 150.000/mm. 

Polymerase chain reaction (PCR) for HCV was repeated at 12 weeks after the end of treatment to assess the sustained viral response 

at 12 weeks after end of treatment (SVR-12) and at 24 weeks after the end of treatment to assess the sustained viral response (SVR-
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24). Sustained virological response (SVR) 12 and is defined as undetectable plasma HCV RNA level after 12 weeks of therapy (Hahn 

et al., 2015). Blood for PLT count, ALT and AST levels and HCV‐RNA testing was obtained at the same blood draw, in the same 

laboratory at Damietta university Hospital. Diagnosis of cirrhosis was based on histology, imaging evidence of cirrhosis and ascites, 

or endoscopic evidence of esophageal/gastric varices. 

Inclusion criteria included adult patients (age >20 years) with compensated chronic HCV infection (child A) associated with 

thrombocytopenia, treated with DAAs with or without RBV, and having a minimum of 24 weeks post treatment follow-up with 

confirmed SVR12 and 24 weeks after the end of treatment. 

Exclusion criteria included patients with incomplete or missing lab data during treatment, completion of DAAs treatment but lack 

of SVR12 data, and completion of HCV treatment but relapse after DAA treatment.  

A total of 293 patients with chronic HCV infection who had treated during study period, of these, 281 achieved SVR12. 166 

patients were excluded (147 due to incomplete or missing data during or after completed DAA treatment and 19 due to completion 

of DAA treatment but they did not achieve SVR12). Consequently, 127 patients who achieved SVR12 and 24, met the above inclusion 

criteria were included in the analysis. 

 

Ethical approval 

All procedures performed in this study were in accordance with the ethical standards of the institutional and/or national research 

committee. The study approved by ethical committee of Damietta Faculty of Medicine, Al Azhar University with the code of ethics 

(IRB00012367). Information relating to the following variables was collected from participants and their files: age, sex, socio-

economic status, level of education, liver disease stage, comorbidities, body mass index, presence or absence of cirrhosis and 

laboratory values before and after DAA treatment. 

 

Statistical analysis 

Statistical analysis was undertaken using SPSS computer software (SPSS Version 16 for Microsoft Windows); Comparisons between 

patients with and without cirrhosis were performed using appropriate statistical tests (Mann‐Whitney U test or t‐test for continuous 

variables, and chi square test or Fisher's exact for categorical variables). Results were considered to be statistically significant at p < 

0.05. and 95% CI. General linear model for repeated measurement analysis were used to analyse the change in PLT count over time. 

 

Aim of this study 

Assess the effect of HCV elimination on PLT count of patients with and without cirrhosis. 

Assess efficacy of direct-acting antiviral agents (DAA) for the treatment of hepatitis C 

 

3. RESULTS 

Our study carried out between March, 2017 and June, 2019, 293 HCV patients completed treatment course with DAA, and 

subsequent follow-up. The SVR12 rate was 95.4 % (281/293), (40.0 % were a cirrhotic and 60.0% were not a cirrhotic. 

Our study group are shown Mean age was 48years (range 40‐88), 59% were male with a mean BMI of 34 (range 17‐42), and a 

mean PLT of 222000 (range 98000‐388000). There was no significant difference between cirrhotic patients and non-cirrhotic patients 

regarding age, sex, BMI, socioeconomic and comorbidities (diabetes) patients with cirrhosis were a significantly (p= 0.001) have 

lower PLT count compared to patients without cirrhosis. While cirrhotic patients were a significantly have a higher, ALT (p= 0.047) 

AST (p= 0.01), albumin (p= 0.001), FIB-4 (p = 0.003) and total bilirubin (p= 0.01), compared to non-cirrhotic patients. But there was 

statistically non-significant difference regarding INR (0.2). As regards splenomegaly, there was statistically significant difference (p= 

0.001) between cirrhotic patients and non-cirrhotic patients (table 1).  

 

Table 1 Comparison between cases and control as regards baseline characteristics of patients 

 
All patients 

(N=127) 

Cirrhosis 

(N= 43) 

No cirrhosis 

(N= 84) 
p-value 

sex     

male 75 (59%) 22(71%) 53(29%) 0.2 

female 52 (41%) 31(60%) 31(40%)  

Age 48.3 + 11.4 48.22+11.3 48.3 +11.5 0.97 

Diabetes (yes) 61(48%) 24 (56%) 37 (44%) 0.2 

BMI 28.9 + 4.7 28.4+4.7  29.2+4.8 0.33 
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Socioeconomic status (sufficient) 59 (46%) 19 (44%) 40(48%) 0.9 

Hb 12.6 +1.5 12.7+1.5 12.5+1.6 0.9 

Wbc 6.535 +1.9 6.432+1.9 6.623+1.9 0.6 

Platelets 24 222.3 +68.2 187.4+69.5.2 240.2+60.4 0.001 

ALT 25.9.2 + 6.7 27.0+7.3 25.3+6.4 0.047 

AST 23.4 +6.9 27.3+8.2 21.4+5.2 0.001 

Albumin  4.0 + 0.5 3.8+0.45 4.1+0.45 0.001 

INR 1.1 + 0.1 1.07+0.1 1.1+0.1 0.2 

FIB4 2.07 + 1.2 2.6+1.47 1.8+1.0 0.003 

Bilirubin 0.9 1.05+0.6 0.84+0.31 0.01 

splenomegaly  38 (30%) 28 (74%) 10 (26%) 0.001 

Hb= haemoglobin; WBC= white blood cells; ALT= alanine aminotransferase, AST aspartate aminotransferase, FIB-= 4fibrosis-4 

score. 

 

Regarding repeated measurement analysis for comparing the changes in PLT count by time. Patients without cirrhosis show 

significant change at all time points (p= 0.001) compared to patients with cirrhosis, there were a significant change only at time 

point week 24 (p= 0.03) (table 2 & figure 1).  

 

Table 2 Repeated measurement analysis of Mean platelet count at different study time point 

 
All patients 

(N=127) 
p-value 

Cirrhosis 

(N= 36) 
p-value 

No cirrhosis 

(N= 84) 
p-value p-value 

Platelets pre.ttt.   160.5+34.7 - 154.8+34.3 - 162.9.1+34.9 - - 

Platelets -EOT 208.8+69.7 0.001 174.6+71.5 0.57 226.3+62.2 0.001 0.001 

Platelets -12ws 212.2+68.6 0.001 178.1+69.8 0.28 229.6+61.3 0.001 0.001 

Platelets -24ws 222.3+68.2 0.001 187.4+69.6 0.03 240.2+60.4 0.001 0.001 

pre.ttt = pretreatment, EOT. = end of treatment and ws = weeks 

 

 

Figure 1 Mean platelet count at each study time point among cirrhotic an non cirrhotic patients 

  

4. DISCUSSION 

Direct-acting antivirals (DAAs) treatments are associated with a sustained virological response (SVR) in the vast majority of patients 

infected with HCV, including those with bridging fibrosis or cirrhosis. In addition to HCV elimination, the treatment shows benefit in 
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terms of the regression of liver fibrosis, lower in the risk of hepatocellular carcinoma and improvement of portal hypertension and 

liver failure (Pawlotsky et al., 2018; Ioannou & Feld , 2019). 

our study carried out between march, 2017 and June, 2019, 293 HCV patients completed treatment course with DAA, The SVR12 

rate was 95.4 % (281/293), (40.0 % were a cirrhotic and 60.0% were not a cirrhotic) this in coincide with other studies (Lawitz et al., 

2015; Poordad et al., 2014; Feld et al., 2016) in which DAAs have been shown to be highly effective and safe in both cirrhotic and 

non-cirrhotic patients SVR rates of >95%. In our study, rises in PLT count over time were significantly different between cirrhotic and 

non-cirrhotic patients indicating that, an increase in PLT count post HCV elimination; the results of this study disagreement with the 

result of previous study (D'Ambrosio et al., 2012) which found that PLT count 4 years after viral elimination was not different 

between fibrosis ‘regressors’ and fibrosis ‘non‐regressors’. As compared to pre-treatment levels, the mean platelet count was already 

significantly increased at the time SVR was attained and 24 weeks after cessation of therapy) which is coincide with the result of 

other studies (Bachofner et al., 2016; van der Meer et al., 2016), which found that, by the time, thrombocytopenia improved among 

chronic HCV infected patients with advanced hepatic fibrosis following SVR. 

Our finding revealed that there was significant different between patients with and without cirrhosis regarding liver fibrosis 

markers such as fibrosis-4 score (F-4), ALT and AST; this is in consistent with (Giannini et al., 2019) study that found FIB-4 score 

progressively decreased, with sustained virological response to direct acting antivirals. Also in agreement with (Bachofner et al., 

2016) study which revealed reduction in liver fibrosis markers such as fibrosis-4 score and aspartate transaminase platelet ratio 

along with regression of transient elastography have been reported with use of DAAs in chronic hepatitis C.  

 

5. CONCLUSION 

Our results indicate that DAA treatment is effective with HCV infection, and viral elimination leads to a significant rise in PLT count. 

Limitations of the study was, a correlation between changes in PLT and changes in portal pressure and fibrosis in patients with 

cirrhosis could not be performed because portal pressure measurements and/or liver biopsy are not performed routinely in patients 

who achieve SVR.  
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