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ABSTRACT

The chronic hepatitis C (CHC) virus plays a vital role around the globe in hepatic persistent disease. It is
undoubtedly a major health and financial burden in Pakistan, affecting about 6 to 10 percent of the overall
population. The purpose of this research is to identify the baseline clinical and virological variables to
predict the therapy outcomes. In this study, a total of 118 confirmed CHC-positive patients were selected
based on the inclusion criteria. The HCV genotype and virus titer of the selected patients were measured.
All patients received pegylated interferon with the addition of ribavirin. Analysis of variance (ANOVA)
has been used for comparing variations in clinical data between patient groups. The clinical and virological
data have been analyzed using correlation analysis. For the assessment of therapy response in patients, a
binary logistic regression model has been used. ANOVA showed that differences in albumin %, AST/ALT
ratio, and monocyte % between responders and non-responders have been statistically significant (P <
0.05). In the predictive analysis, three variables y-GT, globulin, and albumin were predictors of treatment.
Our study showed that clinical and virological parameters can be used as a useful tool for predicting
treatment outcomes. These parameters can be used to accurate predictions of the Pakistani population in
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patients with newly diagnosed HCV-3a.

he main cause of chronic liver disorder is Hepatitis C

virus (HCV) that is disturbing more than 70 million
people throughout the world (Organization, 2016). The
prevalence rate of chronic HCV infection in Pakistani
families is 6% to 10% (Arshad and Ashfaq, 2017),
however, disease frequency fluctuates across different
parts of the country with Gujranwala reported to have the
highest prevalence rate i.e., 23.8% (Akhtar and Moatter,
2007; Muhammad and Jan, 2005). In most patients the virus
remains uncleared, causing 60% to 80% of the patients to
develop chronic infections that lead to hepatic fibrosis
followed by primary hepatic cancer (Meringer et al., 2019).

HCV is enveloped, positive single-stranded RNA
virus whose genome is error-prone due to which the virus
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has been classified into seven major genotypes and more
than 62 subtypes (Martinez and Franco, 2020). In Pakistan,
majority of the HCV patients are infected with genotype
3a, followed by subtypes 1a/3b (Idrees, 2008).
Directantiviral drugs (DA A) have made breakthroughs
in the treatment of HCV. This treatment has proven to be
very effective and safe, providing an SVR rate 0of>90%
(Puoti et al., 2016). Despite recent advances in DAA
treatment, pegylated interferon combined with ribavirin
(PEG-IFN/ RBV) is still used as an efficient treatment for
CHC patients in Pakistan because of economic reasons.
PEG-INF/ RBV treatment was more effective in HCV
genotype 3a/2a (60-80%) as compared to other genotypes
(Fried et al., 2002). Several patients fail to respond to
treatment and become non-responders (NR) or relapse (R).
The treatment response is dependent on both host
and viral factors. A lot of host factors including cirrhosis,
race, and degree of liver fibrosis, and viral factors such as
genotype, baseline viral titer, the sequence of HCV genes
Core and NS5A, as well as molecular pathways are related
to treatment response (Hu et al., 2009). Therefore, the
identification of these factors is of immense significance
before the initiation of treatment for better therapeutic
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strategies and discrimination of non-responder patients
to the treatment. Moreover, COVID -19 pandemic has
compromised healthcare services, reducing also the
chances to perform HCV antibody screening, clinical
care and treatment. Furthermore, from a histopathological
point of view, several studies reported the occurrence of
periportal inflammatory infiltrates, in patients affected by
HCV and positive to SARS CoV2 infection. The occurrence
of periportal inflammatory infiltrates is probably related
to another mechanism of liver injury, the endothelial-
mediated inflammation (Torge et al., 2022). Therefore,
early detection of unresponsive conditions and avoidance
of adverse effects of treatment is important and then to
develop a new overall treatment plan. The aim of the study
is to determine the effect of baseline factors related to
therapy outcomes in CHC patients with genotype-3a.

Materials and methods

Patients infected with CHC were selected at the
Lahore General Hospital. Exclusion criteria were: Patients
who had previously received treatment, HIV, HGV, HBV
co-infection, and liver genetic disease or alcohol history.
All 118 patients received pegylated-interferon (180 mg/
week) with ribavirin additive of 1000 to 1200 mg/day for
24 to 48 weeks.

Patients demographics (gender, age), virological (viral
load, genotype), and clinical (liver function test, lipid profile
and CBC) were collected before starting the treatment.
After completion of 24 weeks of treatment, patients were
classified as responders (SVR), non-responders (NR), and
relapses (R). Responders were defined<as no HCV viral
load in serum detected after 24 weeks of treatment. Non-
responders were defined as the persistence of HCV viral
load during treatment. Relapse is defined as HCV viral
load reappears after the treatment has been vanished.

Measurements of HCV viral concentration in patient’s
serum was performed using a real-time PCR (Cepheid,
Smart Cycler II) as described in the manufacturer’s
manual. In this system, the viral concentration of patients
less than 250 IU/ml was considered undetected for viruses.
The HCV genotype was performed as described earlier
(Idrees, 2008).

Comparison of patient clinical and virological data
between responder, non-responder and relapsed groups was
achieved using one-way analysis of variance (ANOVA).
The data were expressed as mean + standard deviation.
The relationship between clinical and virological variables
was determined by applying correlation analysis. Logistic
regression analysis was used to predict variables related to
treatment response. All analysis was performed at Statistical
Package for Social Sciences (SPSS) version; IBM-
SPSS-22.0. Graphical analysis was carried out using Graph
Pad Prism 7. A P-value (< 0.05) was considered significant.

Result

Table I shows baseline characteristics of 118
treatment-naive patients with newly diagnosed CHC
participated in the study. The PEG-INF / RBV treatment
period was observed in all CHC patients to find the
patient’s treatment outcome. Of the 118 CHC patients, 73
(62%) achieved SVR, 27 (23%) failed to clear the virus
called NR, and 18 (15%) patients responded at the start of
treatment but were found the detectable amount of HCV
after completion of the treatment, called R.

Table I. Baseline characteristics of patients in responder,
relapse and non-responder groups (Mean=SD).

Variables Responder .. Relapse Non
responder
Gender (M/F) 34/39 13/5 13/14
Viral titer 1000297.32 + 397161.89 + 1158644.48 +
(TU/mL) 1554700.57 337948.41  1880284.82
y-GT(IU/L) 25.85+12.82 30.98+5.21 32.03+14.73
ALT (IU/L) 60.92+30.27 58.08+33.27 54.00+28.16
AST (IU/L) 46.684+25.92 43.854+23.28 48.79+24.09
AST/ALT 0.80+0.24 0.82+0.30  0.94+0.17
ALP(IU/L) 202.47+65.42 187.72+43.39 217.90+60.87
Total bilirubin 0.77+0.22 0.74+0.14 0.71£0.16
(mg/dg)
Serum albumin ~ 4.42+0.52 4.41£0.63 4.76+0.61
(z/dg)
Globulin (g/dl)  2.62+0.51 2.48+0.28 2.46+0.27
Total proteins 7.15+0.47 7.15+0.40 7.22+0.45
(g/dl)
Platelets (x10°/L) 229.45+80.74 224.11+69.82 234.55+78.45
Neutrophils (%) 54.65+9.61 58.94+8.49  55.79+11.06
Lymphocytes (%) 41.23+£9.71 37.11+£8.79  40.00+11.43
Monocytes (%)  1.88+0.73 1.83+0.85 2.34+0.61
Total cholesterol 179.61+17.68 160.00+£28.04 181.33+29.50
(mg/dl)
Triglyceride 130.25436.82 113.18+19.29 148.44+51.67
(mg/dl)
HDL (mg/dl) 37.74+6.10  41.75£7.53  38.61+6.00
LDL (mg/dl) 111.21427.79 122.38+39.73 113.43+30.11
VLDL (mg/dl) 29.18+5.95  25.32+4.30  28.60+6.78

Data were expressed as mean+SD. M, male; F, female; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase; albumin; Glb, globulin; y-GT, gamma-glutamyl transferase;
TC, total cholesterol; TG, triglycerides; HDL-c, high-density lipoprotein
cholesterol; LDL-c, low-density lipoprotein cholesterol; VLDL-c, very
low-density lipoprotein cholesterol.

To test the main difference between SVR, NR, and
R groups, ANOVA was performed. Statistical differences
(p<0.05) in serum albumin, AST/ALT ratio, and monocyte
percentages between the SVR group and the NR group
was observed from the results (Fig. 1).
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Fig. 1. Variation in baseline variables in responder (SVR),
relapse (R) and non-responder (NR) patients.

The relationship between clinical data was calculated
by correlation analysis. Viral titer is significant positive
correlated with globulin (p= 0.025). ALT significant
positive correlated with AST (p= 0.000), and YGT (p=
0.003) and negative correlated serum albumin (p= 0.014).
AST/ALT ratio and serum albumin showed a positive
correlation (p= 0.000). AST and yGT showed positive
correlation (p=0.004) (Table II). The pearson’s correlation
was used to calculate the association between continuous
versus continuous variables, and the Spearman correlation
was used to calculate ordinal versus continuous.

To determine the variables related to the treatment
response in patients with CHC, we applied logistic regression
analysis. Predictive analysis in Table III showed y—GT (p =
0.002), globulin (p= 0.001) and albumin (p= 0.000) were
significantly associated with treatment response. Viral
load, ALT, ALP, platelets, and cholesterol level showed no
significant association with treatment response.

Table II. Correlation analysis of clinical and virological
features of CHC patients.

Variables Correlation Significance
coefficient value (P-value)

Viral Titre and Globulin 0.281%* 0.025

ALT and y -GT 0.367** 0.003

ALT and AST 0.839%* 0.000

ALT and Serum Albumin -0.224%* 0.014

AST and y -GT 0.367** 0.004
AST/ALT ratio and serum  0.374** 0.000
albumin

Discussion

In the last decade, excellent advancement has been
made in CHC disease treatments. The ultimate goal of
HCYV treatment is to attain SVR, which results in improved
quality of life and a decrease in risk factors such as liver
fibrosis, cirrhosis, and HCC. Direct acting- antiviral
(DAA) drugs are a new standard of care that has an SVR
rate of > 90% in CHC-infected patients. However, when
this study was conducted the standard treatment for HCV-
infected patients was pegylated interferon plus ribavirin
therapy.

Table III. Logistic regression analysis of predictors
of treatment response to PEG-INF/RBYV treatment in
CHC patients.

Variables B SE P OR C.I for OR (95%)
value Lower Upper
v-GT -.094 .040 .020 911 .842 985
Globulin 3.248 1.328 .014 25.747 1.906 347.751
ALT -.071 .081 .385 .932 .795 1.093
AST .092  .093 321 1.096 .914 1.314
AST/ALT ratio -3.566 4.048 .378 .028 .000 78.954
Serum albumin 3.594 1.189 .003 36.368 3.539 373.754
Total bilirubin  1.909 1.835 .298 6.743 .185 246.073

Platelets -010 .006 .081 .990 .979 1.001
Significance level: P < 0.05; S.E, standard error; CI, confidence interval;
OR, odds ratio.

Earlier data in' literature have shown that 40-45%
of HCV genotype 1 and 80% of genotype 2a/3a patients
achieved SVR on' receiving pegylated interferon plus
ribavirin (Fried et al., 2002). Even in the presence of
newly developed DAA therapy, pegylated interferon plus
ribavirin is still very successful in the treatment of HCV
according to the patient guidelines of EASL and AASLD
(Ghany et al., 2009). Although the cause of treatment
failure is unknown, various host and viral variables have
been identified as predictors of therapy response. The
major goal of this study was to look at the host and viral
variables that influence SVR and NR responses throughout
treatment. Several findings came out of our research.
The current study finding showed that 73 (62%) patients
achieved the SVR and 45(38%) failed with pegylated
interferon plus ribavirin therapy from 118 HCV genotype-
3a patients. The treatment outcome is consistent with other
clinical studies, in which the SVR rate is estimated to be
60-80% (Mangia et al., 2005; Niederau et al., 2014).

The current study’s other finding is that the AST/
ALT ratio differs markedly between SVR and NR. During
the infection liver enzymes are changed (Quaranta et al.,
2021). The AST/ALT ratio has been considered a reliable
marker of hepatic fibrosis and cirrhosis caused by viral
infection (Aberg et al., 2021). In our study, the AST/ALT
ratio clearly shows the statistically significant differences
between SVR and NR. In comparison to SVR, NR patients
exhibited a greater AST/ALT ratio (Sheth et al., 1998).
There is no data available, especially on the role of the
ratio (AST/ALT) in predicting the response to treatment in
CHC patients having genotype 3a.

Our finding indicated the significant role of y-GT levels
in treatment responses. These findings are consistent with
reported data which showed that y-GT levels are changes
in viral infection (Everhart and Wright, 2013). To the best
of our latest understanding, this is the first of its kind to
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use the logistic regression model to describe y-GT levels in
the prediction of response to treatment in HCV genotype
3a. In our study, y-GT showed a significant correlation
with ALT, HCV viral load, and AST. These findings show
serum y-GT levels changes in CHC infection.

The finding of this study showed the role of serum
albumin in therapy. The relevance of serum albumin in
CHC patients with genotype 3a after treatment is poorly
understood, according to the literature. ALB has recently
gained popularity as a biomarker for predicting survival
in a variety of cancers (Li ef al., 2020). Protein albumin
is made from the liver and it prevents the discharge of
fluid from blood vessels. All-time low levels of albumin in
CHC patients are an indicator of a lack of human defense
mechanisms and advanced liver disease. Research data
indicate that serum albumin is a predictor of HCC and is
associated with treatment response (Nagao and Sata, 2010).
In our study, serum albumin was significantly associated
with therapeutic effects. Our study found differences in
serum albumin between responders and non-responders.

Our findings indicate that globulin, a serum protein,
could be utilized as a suitable biomarker in the context
of therapeutic response. Globulin is a vital protein in our
blood that is produced by the liver. Globulins are involved
in liver function, and infection resistance (Schmilovitz-
Weiss et al., 2007). From our results, an association of
serum globulin with treatment response in HCV infection
was observed. So, serum globulin level can serve as a
biomarker of therapy response.

In conclusion, our findings showed that pre-treatment
v-GT levels, monocytes %, and calbumin. levels are
predictors of response to pegylated-interferon/ ribavirin
therapy. These non-invasive clinical markers can replace
the need for liver biopsy because liver biopsy procedures
are known to have limitations and complications in patients
with cirrhosis.
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