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Abstract

Background: The aspartate aminotransferase to platelet ratio index (APRI) is a non-invasive method used to investigate liver fibrosis
in patients with hepatitis C virus (HCV).
Objectives: This study aimed to determine the APRI before and after the treatment of HCV patients with sofosbuvir/daclatasvir
(Sovodak) in the city of Rafsanjan, southeast Iran.
Methods: This study was conducted on 45 patients with HCV from March 2021 to March 2022 in Rafsanjan. Demographic
information, including age, gender, a history of human immunodeficiency virus (HIV) infection, and intravenous (IV) drug
injection, was collected. Polymerase chain reaction (PCR) was performed after treatment with Sovodak to calculate sustained
virological response (SVR). Also, the APRI was calculated before and after treatment.
Results: Among 45 HCV patients (97.8% = male, 2.2% = female, age range = 26 to 59 years), the administration of Sovodak to all
patients resulted in an efficacy of 100% in the assessment of SRV in 12 weeks (SVR12). Also, the APRI level decreased significantly after
treatment with Sovodak (0.35 vs. 0.68, P-value: 0.000), even in HCV patients with a history of HIV (0.77 vs. 1.47, P-value: 0.028) or HCV
patients with a history of injecting drugs in the last 12 months (0.38 vs. 0.66, P-value: 0.000).
Conclusions: The present study indicated that the APRI level in HCV patients decreased significantly after treatment with Sovodak,
regardless of having a history of HIV infection or a history of drug injection. Therefore, Sovodak in HCV patients can reduce the odds
of liver fibrosis and subsequent hepatocellular carcinoma (HCC) by reducing the APRI level.

Keywords: Hepatitis C, Aspartate Aminotransferase to Platelet Ratio Index, Direct-acting Antiviral Combination Therapy,
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1. Background

In 2019, about 58 million people worldwide were
infected with the hepatitis C virus (HCV). Approximately
290,000 deaths from this virus occurred, mainly due to
liver cancer and cirrhosis (1) In Iran, the prevalence of
HCV is less than 0.5% in the general population, 16.6%
in individuals with thalassemia, 54% in individuals with
hemophilia, 8.3% in individuals undergoing dialysis, and
51.4% in injecting drug addicts (2, 3).

The lack of effective prophylaxis and vaccination
methods against HCV has stopped the eradication and
reduction of cases worldwide (4). Therefore, effective

drugs are necessary to destroy the virus. They also reduce
the level of viremia significantly and achieve an acceptable
sustained virological response in 12 or 24 weeks (SVR12 or
SVR24) after the completion of antiviral treatment (5).

Direct-acting antivirals (DAAs) are molecules that
target specific non-structural proteins of the virus and
prevent its multiplication and infection (6). Chronic
infection can be treated with antiviral drugs, such as
sofosbuvir or simeprevir, in more than 95% of cases (4).
Peginterferon and ribavirin were previous-generation
treatments that had less than 50% recovery rate and
caused more side effects (7). The medicinal combination
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of sofosbuvir as a polymerase inhibitor and daclatasvir as
a non-structural protein 5A (NS5A) inhibitor is one of the
DAA compounds approved by the European Association for
the Study of the Liver (EASL) in 2014 for the treatment of all
HCV genotypes and by the Food and Drug Administration
(FDA) and Infectious Diseases Society of America (IDSA) in
2015 and 2016 for the treatment of genotypes 1, 2, and 3.
In clinical studies, SVR12 of this treatment has been 98%
for genotype 1, 92% for genotype 2, and 89% for genotype 3
(8). The combination of sofosbuvir and daclatasvir in one
tablet is available in Iran (commercial name: Sovodak). It
can be used without checking the genotype because it is
effective on all genotypes (9).

Among non-invasive methods, the aspartate
aminotransferase to platelet ratio index (APRI) is a very
simple and low-cost method available to all healthcare
centers to evaluate fibrosis and cirrhosis in HCV patients
(10). The APRI is used in patients with HCV, human
immunodeficiency virus (HIV), and alcoholic liver disease,
with 77% sensitivity and 72% specificity to diagnose
advanced fibrosis and 76% sensitivity and 72% specificity
to predict cirrhosis (10). Zhang, et al.’s study showed a
significant relationship between the increased APRI and
the increased risk of hepatocellular carcinoma (HCC) in
patients with chronic hepatitis C, indicating that the APRI
can be a valuable predictor for the risk of HCC in patients
with chronic hepatitis C (11).

2. Objectives

Despite previous studies on the effect of Sovodak on
SVR, the studies evaluating the reduction of liver fibrosis
levels by receiving this drug are limited. The present study
aimed to investigate the effect of Sovodak on liver fibrosis
levels using the APRI as an alternative method to liver
biopsy or fibroscan.

3. Methods

In this interventional study, conducted from March
2021 to March 2022, all HCV patients were referred to a
hepatitis clinic located in the central healthcare setting of
Rafsanjan, southeast Iran. The patients were selected by
census method.

As part of a hepatitis C eradication plan, this study
was implemented in 2017 by the Ministry of Health on all
high-risk individuals living in Rafsanjan. The components
of this project were screening, treatment, and education.
The inclusion criteria for the study included all HCV
polymerase chain reaction (PCR)+ subjects who received
the Sovodak regimen, and their information was recorded

in the comprehensive system of hepatitis C patients. This
study was approved by the Ethics Committee of Rafsanjan
University of Medical Sciences (IR.RUMS.REC.1400.158). The
informed consent was completed by the patients. Based
on on-site tests, blood samples were collected from all
individuals suspected of having HCV infection, including
all prisoners, individuals who lived in de-addiction camps,
and individuals who lived in hangouts or went to these
places to use drugs. Then, the HCV antibody (Ab) test was
performed for rapid testing, and if the test was positive,
the person was referred to the hepatitis clinic, which
is run by primary care clinicians. Blood samples were
taken from all subjects, and after the definite diagnosis of
hepatitis C using HCV RNA, the other patient’s laboratory
data were collected. The viral infection was checked by
PCR using the MIC device (real-time thermal cycler Mic,
Australia), hematology was tested using the NIHON KODEN
(MEK-651 OK, Japan), and liver enzymes were measured
by a biotechnical analyzer (BT 1500, Italy) at the Central
Laboratory in the Cohort Center (12). The other collected
data included age, gender, a history of HIV infection, and a
history of IV drug injection in the last 12 months.

Also, the patient’s APRI was calculated using aspartate
aminotransferase (AST) and platelets using the following
formula.

APRI= [(AST/upper limit of the normal AST range) ×
100]/Platelet Count

All the mentioned data were recorded in
the Comprehensive Hepatitis Eradication System
(WWW.STOP-HEPATITIS.COM).

Then, one Sovodak tablet (sofosbuvir [400 mg] +
daclatasvir [60 mg] made in Rojan Pharma, Tehran, Iran)
was prescribed daily for all patients. A decision was made
regarding the length of the treatment period based on the
APRI level before treatment so that individuals with APRI
<1 were treated for 12 weeks, and those with APRI >1 were
treated for 24 weeks. Then, 12 weeks after the treatment,
HCV PCR was performed again in order to evaluate the
response to the treatment and achieve SVR. In order to
check the reduction of the level of liver fibrosis and
subsequent HCC, the APRI was simultaneously calculated,
and its changes were evaluated compared to the value
before the treatment.

3.1. Statistical Analysis

Data were analyzed by STATA statistical software
version 14. The findings of qualitative variables were
expressed as frequency and percentage, and quantitative
variables were expressed as mean and standard deviation.
The Kolmogorov-Smirnov statistical test and the
kurtosis and skewness indices were used to check the
normality of the data. According to the results of the

2 Hepat Mon. 2023; 23(1):e138049.



Pourgholamali MJ et al.

Kolmogorov-Smirnov test and the kurtosis and skewness
indices, the data did not have a normal distribution, so
the non-parametric Wilcoxon signed-rank test was used to
evaluate the APRI score before and after treatment. Also,
in order to compare the APRI before and after treatment,
the categories of APRI (<1 and >1) were used through
the Mcnemar test. The significance level of the tests was
considered to be less than 0.05.

4. Results

As presented in Figure 1, based on the inclusion criteria,
60 patients (55 men and 5 women) were entered into the
study. All 60 patients received the treatment, but 2 people
died during the study, and 13 people who did not refer to
the hepatitis clinic for follow-up were excluded from the
study. Finally, data analysis was performed on 45 patients.

The mean age of HCV patients was 44.46 ± 8.12 years,
with the minimum and maximum ages of 26 and 59 years,
respectively. As shown in Table 1, about 97.8% were male,
and 15.6% had a history of HIV infection. Also, 66.7% had a
history of drug injection in the last 12 months.

Table 1. Baseline Characteristics of the Study Patients (n = 45)

Characteristic Frequency (%)

Age, y

≤ 45 23 (51.1)

>46 22 (48.9)

Gender

Male 44 (97.8)

Female 1 (2.2)

History of HIV infection

No 38 (84.4)

Yes 7 (15.6)

History of Intravenous drug injection in the last 12
months

No 15 (33.3)

Yes 30 (66.7)

Findings related to the PCR test in patients revealed
that the administration of Sovodak in all patients resulted
in an efficacy of 100% in the assessment of SVR12. As
shown in Table 2, the APRI level decreased significantly
after treatment with Sovodak (0.35 versus 0.68, P-value:
0.000) in two age groups, even in HCV patients with a
history of HIV (0.77 versus 1.47, P-value: 0.028) or a history
of injecting drugs in the last 12 months (0.38 versus 0.66,
P-value: 0.000).

Also, a comparison of APRI before and after treatment
using the categories of APRI (<1 and >1) showed that among

14 patients with pre-treatment APRI ≥1, 78.6% (n = 11)
significantly had post-treatment APRI<1 (P = 0.006, Table
3).

5. Discussion

The present study aimed to determine the APRI before
and after treatment with Sovodak in HCV patients from
Rafsanjan, southeast Iran. The study results indicated a
statistically significant decrease in the APRI level in 45 HCV
patients (mean age = 44.46 ± 8.12 years) after treatment
with Sovodak in the two age groups in HCV patients with
or without a history of HIV infection and with or without a
history of drug injection.

In Abdel-Aziz et al.’s study, the administration of
Sovodak, with or without ribavirin, in HCV genotype 4
patients resulted in an efficacy of over 90% and high safety
in the assessment of SVR12, which was effective in reducing
liver fibrosis (13). In a prospective study conducted in
Greece on 145 HCV patients who achieved an SVR after
combination therapy with PegIFN-a/ribavirin, APRI values
decreased significantly with treatment (0.95 versus 0.66, P
< 0.001) and continued to decrease after a mean age of 5.7
years (14). The results of the present study were consistent
with this study, showing that ADD agents can reduce the
odds of liver fibrosis in HCV patients by reducing APRI
when SVR is achieved.

A meta-analysis study conducted by Zhang et al. on
cohort studies showed the existence of a significant
relationship between the increased APRI and the increased
risk of HCC in patients with chronic hepatitis C, indicating
that APRI may be a valuable predictor for the risk of HCC
in HCV patients (11). In a retrospective study conducted
in Taiwan, predictors of HCC among 105 HCV cirrhotic
patients after treatment with pegylated interferon and
ribavirin were evaluated. Multivariate analysis showed
that those with a high APRI had a significantly higher
risk of HCC (HR 5.548). Further, the cumulative incidence
of HCC was significantly higher in patients with a high
APRI compared to those with a low APRI. The authors
suggested that in HCV cirrhotic patients, after treatment
with combination therapy, APRI and SVR are the two
important predictors of HCC development (15).

In a retrospective study on 598 HCV patients with
an SVR after interferon-based therapy, APRI before and
after treatment was found to be associated with HCC
development during 5 years of follow-up. They reported
that stratification of patients based on both APRI before
and after treatment was helpful in estimating the future
risk of HCC. They concluded that the APRI before treatment
at a cutoff of 1.0 had a 100% negative predictive value
for up to 10 years after SVR (16). In a cohort study on
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All HCV patients referred to the hepatitis 

clinic in Rafsanjan from March 2021 to  

March 2022 were selected by census  

method.  

45 patients were considered as the  

final sample  

60 patients were included and 

started the Sovodak treatment  

  Included:  

HCV PCR+, received 

Sovodak, completed  

information recorded in the 

comprehensive system of 

hepatitis C patients.  

 

 

Excluded:  

Death (n = 2), no 

refer for follow-up 

(n = 13)  

SVR and APRI measure d 12  

weeks after the end of treatment  

Figure 1. Flow chart of the study design of Aspartate aminotransferase to platelet ratio index (APRI) before and after treatment of chronic hepatitis C patients with SovodaK

642 HCV patients with an SVR after peginterferon/ribavirin
treatment in Taiwan, older non-cirrhotic patients with
high gamma-glutamyltransferase (GGT) levels at baseline
were at the same risk of HCC as cirrhotic patients during
the follow-up period. They identified that HCC was
significantly associated with GGT among non-cirrhotic
patients (17). The mentioned studies support the potential
role of APRI as a predictor of HCC in HCV patients.

Regarding the relationship between age and hepatitis
C treatment outcomes, in the present study, the decreased

level of APRI in HCV patients less than 45 years old was
higher than in subjects over 45 years after treatment with
Sovodak. Villa et al. reported that women less than 40 years
of age treated with interferon-alpha had a higher SVR rate
than women over 40 years of age (18).

In Jonathan et al.’s study, measurement of liver fibrosis
was performed on 29 patients with HCV/HIV co-infection
using APRI and fibrosis index-4 (FIB-4) before treatment
with Sovodak and when SVR-24 was achieved. Most of the
research subjects were male, with a mean age of 40.38
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Table 2. Comparison of the Aspartate Aminotransferase to Platelet Ratio Index Median Before and After Treatment in Patients with Chronic Hepatitis C (n = 45)

Characteristic Median (IQR) Before
Treatment

Median (IQR) After
Treatment

P-Value

Age, y

Total 0.68 (0.44 - 1.17) 0.35 (0.25 - 0.48) 0.000

≤ 45 0.73 (0.47 - 1.14) 0.31 (0.23 - 0.49) 0.000

>46 0.66 (0.40 - 1.21) 0.39 (0.31 - 0.47) 0.001

History of HIV infection

No 0.64 (0.44 - 0.95) 0.31 (0.24 - 0.45) 0.000

Yes 1.47 (1.08 - 2.75) 0.77 (0.41 - 1.47) 0.028

History of intravenous drug injection in the last 12
months

No 0.74 (0.38 - 1.14) 0.34 (0.25 - 0.41) 0.001

Yes 0.66 (0.46 - 1.21) 0.38 (0.25 - 0.51) 0.000

Table 3. Comparison of the Aspartate Aminotransferase to Platelet Ratio Index Before and After Treatment Using the Categories of the Aspartate Aminotransferase to Platelet
Ratio Index (< 1 and > 1) in Patients with Chronic Hepatitis C (n = 45)

Characteristic
After Treatment

P-Value
Total APRI< 1 APRI ≥ 1

Before treatment 0.006

APRI < 1 31 (100) 30 (96.8) 1 (3.2)

APRI ≥ 1 14 (100) 11 (78.6) 3 (21.4)

Total 45 (100) 41 (91.1) 4 (8.9)

Abbreviations: APRI, aspartate aminotransferase to platelet ratio index.

± 3.48 years. A decrease in APRI and FIB-4 showed that
Sovodak treatment was very effective and could reduce
liver fibrosis in patients with HCV/HIV co-infection (19). The
results of the present study were consistent with this study
in terms of the effect of Sovodak on reducing the APRI in
patients with HCV/HIV, as well as gender and the mean age
of patients.

Also, Grebely et al.’s study showed that in HCV subjects
with a history of recently injected drugs after treatment
with sofosbuvir and velpatasvir, SVR12 was 94% regardless
of injectable drug use before or during treatment (20).
The results of the present study showed that even in HCV
patients with a history of injection, Sovodak resulted in
an efficacy of 100% in the assessment of SVR12 and was
effective in reducing the APRI in patients.

The first limitation of the present study was its small
size. So, it is suggested to conduct further studies with
a larger sample size. The second limitation was a failure
to follow up with patients. Another limitation was that
the study did not include data on other factors that may
affect liver fibrosis, such as the concurrent use of other
medications alongside Sovodak, alcohol use, and other
diseases, such as metabolic syndrome, that may cause

liver fibrosis. Additionally, this study lacked a control
group receiving a placebo or alternative treatment for
comparison.

5.1. Conclusions

The study results indicated that the APRI level in
HCV patients decreased significantly after treatment with
Sovodak, regardless of having a history of HIV infection
or a history of drug injection. Therefore, Sovodak in
HCV patients can reduce the odds of liver fibrosis and
subsequent HCC by reducing the APRI level.
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