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Introduction
Chronic hepatitis C (CHC) is considered a major etiology of 

chronic hepatitis and cirrhosis around the world particularly 
in Egypt [1,2]. Egypt previously had the highest Hepatitis C 
virus (HCV) burden worldwide as reported in 2008, with 90% 
of patients infected with genotype-4 [3,4]. During 2015, the 
sero-prevalence of HCV infection declined to 6.3% [5] with an 
overall estimated 30% reduction [2,6].

Serum alpha-fetoprotein (AFP) is a fetal glycoprotein se-
creted by the yolk sac and liver of the fetus [7]. Following 
birth, AFP levels normalize but it increases significantly in 
certain pathologic conditions such as acute and chronic viral 
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Results: This observational study included 2446 patients with CHC who received DAAs (combined sofosbuvir and 
daclatasvir with or without ribavirin). Their mean age was 50 ± 9.5 year and 57.3% were females. About 47.4% were 
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significantly higher in non-responders (14.3 ng/ml versus 9.5 ng/ml respectively, P-value < 0.001). Multivariate logistic 
regression analysis revealed that SVR-12 was significantly associated with being treatment naïve, having higher Albumin 
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ic malignancy (except after 2 years of disease-free interval), 
pregnancy and refusal to comply with adequate contraception 
and HBV or HIV coinfection.

FIB-4 score
FIB-4 score was calculated for all patients using Sterling’s 

formula = [age (years) × AST (IU/L)]/ [platelet count (109/L) x 
ALT (IU/L) 1/2] [19].

Patients received a single daily dose of sofosbuvir (400 
mg/day) and daclatasvir (60 mg/day). RBV recommended 
dose was 1200 mg daily if the patient’s weight was above 
75 kg, and 1000 mg daily if the patient weight was less than 
75 kg, given in two divided doses. It was added if patient is 
treatment experienced or one of criteria for difficult to treat 
is present; total bilirubin > 1.2, serum albumin < 3.5, INR > 1.2 
or Platelets < 150000. Liver cirrhosis was diagnosed on clinical 
basis according to laboratory tests and findings of abdominal 
ultrasound and transient Elastography above 14 Kpa.

AFP assay
Quantitative assessment of serum AFP was done using the 

CanAg AFPEIA enzyme immunometric assay kit (Fujirebio Di-
agnostics AB, Göteborg, Sweden).

Follow up
Follow up was done every month during treatment to 

confirm safety, then at week 12 after the end of treatment to 
confirm sustained virological response (SVR). Follow up was 
performed using routine laboratory data, ultrasonography, 
and quantitative HCV-PCR to confirm SVR.

Statistical analysis
Data were summarized using descriptive statistics (mean 

and standard deviation). Number and percentage were used 
for qualitative data. Statistical difference between groups 
were done using chi square test for qualitative data, inde-
pendent t-test for quantitative normally distributed data 
and Mann-Whitney for quantitative non-normally distribut-
ed data. Value 0.05 was selected as a significant level for the 
test. Those factors demonstrating significant association in 
bivariate analysis and any others believed to be important re-
gardless of these results were included in a multivariate logis-
tic regression model. Analyses were performed using SPSS V. 
23 (SPSS Inc. Released 2015. IBM SPSS statistics for windows, 
version 23.0, Armnok, NY: IBM Corp.).

Results
The demographic features of the patients are shown in 

Table 1 with no significant difference among responders and 
non-responders.The age of the included patients ranged be-
tween 20-74 years with a mean of 50 ± 9.5 years. Females 
represented 57.3% of patients. A total of 299 (12.2%) patients 
had received previous antiviral therapy (treatment experi-
enced), and a total of 1160 (47.4%) patients were cirrhotic.

Comparison of baseline lab results revealed no significant 
difference between responders and non-responders except 
for Albumin, AFP, WBC count, Platelet count and Prothrom-

hepatitis. Elevated serum AFP is a marker for hepatocellular 
carcinoma (HCC) in patients with chronic liver disease [8,9]. 
CHC may lead to fluctuations in AFP that makes it difficult 
to differentiate from the development of HCC [10]. AFP was 
found to normalize after antiviral treatment with interferon 
(IFN) [11].

Over the past several years, DAAs have replaced IFN for 
the treatment of CHC that improved safety, tolerability and 
utility [12-15]. The goal of HCV treatment is the achievement 
of SVR with undetectable HCV-RNA by highly sensitive quanti-
tative assays 12 weeks after treatment (SVR12) which is high-
ly concordant with the previous SVR24 in the interferon era 
[16,17].

Non-response is often related to relapse, a rebound in 
HCV-RNA once therapy is terminated after being undetect-
able at end of therapy, and less frequent to viral break-
through while on treatment. Non-response to treatment has 
been related to combinations of host, viral, and treatment-re-
lated factors [18]. This study aims to investigate the relation 
between baseline AFP and the response to treatment in 2446 
chronic HCV patients treated with DAAs (combined sofosbu-
vir and daclatasvir with or without RBV) using routine pre-
treatment workup.

Patients and Methods
This study included 2446 Egyptian patients with treat-

ment naive and treatment-experienced CHC who complet-
ed their combined antiviral treatment regimens. All patients 
were candidates for anti-viral therapy according to the guide-
lines of The National Committee for Control of Viral Hepatitis 
(NCCVH). The patients were recruited from Damanhur Viral 
Hepatitis Center (Boheira Governorate) affiliated to the NC-
CVH within the period from March 2016 and October 2016. 
HCV infection in all patients was confirmed by positive quan-
titative PCR for HCV infection.

The study was performed in compliance with the ethics 
principles of the 1975 Declaration of Helsinki and its later 
amendments with good clinical practice (GCP) guidelines. All 
patients signed a written informed consent. The study was 
approved by the ethical committee of The National Commit-
tee for Control of Viral Hepatitis (NCCVH).

Inclusion criteria
Adults > 18 years, All stages of fibrosis as assessed using 

FIB-4 score. All participants were subjected to baseline: Histo-
ry taking, clinical examination, electrocardiography (ECG) and 
abdominal ultrasound. Laboratory investigations included: 
Complete blood picture, alanine transaminase (ALT), aspar-
tate transaminase (AST), international normalized ratio (INR), 
serum bilirubin, alfa fetoprotein (AFP), Quantitative poly-
merase chain reaction (PCR) for HCV RNA (CobasAmplicor, 
HCV Roche, Branchburg, NJ, USA, v 2.0, detection limit 15 IU/
mL).

Exclusion criteria
Hepatic decompensation e.g. encephalopathy and/or asci-

tes, calculated creatinine clearance ≤ 30 mL/min, extrahepat-
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which revealed that responders who achieved SVR-12 were 
significantly associated with being treatment naïve, having 
higher Albumin levels and having AFP level ≤ 10 (p < 0.05).

Discussion
This study included 2446 patients with chronic hepatitis C 

infection who received direct acting antiviral therapy. SVR-12 
rate among these patients was 96.24%. We aimed to study 
the role of baseline serum AFP and other baseline patients 
factors as a predictor of response to treatment with DAAs.

The normal adult serum AFP concentration does not ex-
ceed 6 ng/ml. Elevations of serum AFP > 20 ng/ml were pres-
ent in patients with HCV-related cirrhosis but without HCC 
with a prevalence ranging from 10% to 43%. AFP levels are 
influenced by non-tumoral factors such as etiology of chronic 
liver disease and progression of cirrhosis [20-22]. AFP is also 

bin concentration (p < 0.05). Treatment responders had sig-
nificantly higher Albumin level, WBC count, Platelet count 
and Prothrombin concentration and significantly lower AFP 
level (p < 0.05) (Table 2). The mean baseline serum AFP value 
was 9.7 ng/ml for all patients. Patients who did not achieve 
SVR showed significantly higher baseline AFP levels (14.3 ng/
ml versus 9.5 ng/ml, P value- < 0.001). SVR12 rate among 
these patients was 96.24%.

Higher levels of AFP were significantly associated with 
lower odds of being a responder at week 24. Patients with 
AFP ≤ 10 had 5.7 times higher odds to be responder com-
pared to those who had AFP > 100. Patients with AFP ≤ 10 had 
two times higher odds to be responder compared to those 
who had AFP > 10 (Table 3).

Table 4 shows the multivariate logistic regression analysis 

Table 1: Comparison of baseline characteristics of responders and non-responders.

Total

(2446 patients)

Non-responder 

(92 patients)

Responder

(2354 patients)

P value

Gender Female 1402 (57.32%) 44 (47.8%) 1358 (57.7%)

Male 1044 (42.68%) 48 (52.2%) 996 (42.3%) 0.67

Treatment Status Treatment Naïve 2147 (87.8%) 62 (67.4%) 2085 (88.6%)

Treatment Experienced 299 (12.2%) 30 (32.6%) 269 (11.4%) 0.27

Tobacco Consumption 531 (21.7%) 0 531 (22.55%) 1

Hypertension 186 (7.6%) 0 186 (7.93%) 1

Diabetes 216 (8.8%) 2 (2.17%) 214 (9.09%) 0.15

Liver on ultrasonography Non-cirrhotic 1286 (52.5%) 46 (50%) 1240 (52.67%) 0.365

Cirrhotic 1160 (47.4%) 46 (50%) 1114 (47.33%)

Table 2: Baseline laboratory results of responders and non-responders.

Total Mean (SD) Responders Mean (SD) Non-responders Mean (SD) P-value

Age 50.0 (10.0) 50.0 (9.6) 50.3 (8.0) 0.749

BMI 29.2 (5.3) 29.2 (5.3) 29.1 (4.8) 0.341

ALT 57.2 (38.3) 57.1 (38.1) 60.6 (42.6) 0.558

AST 61.9 (40.4) 61.7 (40.3) 67.3 (41.4) 0.211

AFP 9.7 (25.1) 9.5 (25.2) 14.3 (20.4) <0.001

Albumin (g/dL) 4.0 (0.5) 4.0 (0.5) 3.8 (0.5) 0.018

Total BILIRUBIN (mg/dL) 0.9 (0.5) 0.9 (0.5) 1.0 (0.4) 0.082

HbA1c*(%) 6.4 (1.1) 6.4 (1.1) 5.6 (0.4) 0.301

WBC × 103/mm3 6.1 (2.1) 6.1 (2.1) 5.6 (1.9) 0.018

Hemoglobin (gm/L) 13.5 (1.7) 13.5 (1.7) 13.4 (1.7) 0.533

Platelets × 103/mm3 169.5 (70.5) 170.1 (70.6) 153.7 (65.8) 0.015

Prothrombin concentration (%) 85.5 (11.4) 85.5 (11.4) 85.2 (10.7) 0.027

INR 1.1 (0.2) 1.1 (0.2) 1.1 (0.1) 0.185

Creatinine (mg/dL) 0.9 (0.5) 0.9 (0.5) 0.9 (0.6) 0.941

Liver Stiffness measurements 15.7 (10.6) 15.7 (10.6) 17.8 (9.5) 0.492

Fib4 Calculation 3.7 (10.9) 3.7 (11.0) 3.5 (2.5) 0.849

BMI: Body Mass Index; ALT: Alanine Transaminases; AST: Aspartate Transaminases; AFP: Alpha-Fetoprotein, HbA1C: Glycosylated Hemoglobin; 
INR: International Normalized Ratio
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therapy and we cannot add an extra financial load over the 
patients. Unfortunately the findings of this study cannot be 
extrapolated outside the current study population.

In conclusion; high AFP more than 10ng, being a routine 
pretreatment laboratory assessment, is a predictor of non-re-
sponse to DAAs in patients with chronic HCV genotype 4.
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raised in non-hepatic malignancies such as pancreatic, gas-
tric, biliary and germ cell tumors [19].

For chronic hepatitis C patients, the HCV-coding core 
protein is known to upregulate the transcription of several 
molecules that activate the cell cycle and induce proliferation 
in hepatocytes, and it may also upregulate AFP transcrip-
tion [23]. Therefore, mild elevation of the serum AFP level is 
sometimes seen in patients with chronic active hepatitis C but 
without HCC [19,24]. The percentage of chronic hepatitis C 
patients with an elevated AFP level (≥ 10 ng/mL) ranges from 
11.6% to 43% [22,25,26].

Previous studies on CHC Egyptian patients, where geno-
type 4 is the prevalent genotype, revealed that serum AFP 
levels were found to be elevated in 12.6% of patients with 
10 ng/ml upper limit of normal (ULN). Other studies report-
ed elevated serum AFP with levels ranging between 10 and 
30 ng/mlULN, with variable prevalence [27,28]. AFP used to 
be a strong predictor of response to the old standard of care 
therapy of combined pegylated interferon and ribavirin [29].

Studies have concluded that the SVR rate was higher 
among patients with serum AFP levels below rather than 
above the median value 5.7 ng/ ml [19,23] and have con-
firmed the value of serum AFP levels in predicting treatment 
outcome in CHC patients, regardless of the infecting geno-
type [19].

Serial AFP assay during and after treatment was not per-
formed due to financial limitations. In addition, this serial AFP 
assay is not routinely performed in real life practice during 

Table 4: Multivariate logistic regression analysis.

P value Odds ratio 95% CI

Age 0.743 0.996 0.970; 1.022

Gender (female vs. female) 0.052 1.642 0.995; 2.711

Treatment Status (Naïve vs. Experienced) <0.001 3.487 2.131; 5.705

ALT Result 0.726 1.002 0.992; 1.011

AST Result 0.692 0.998 0.988; 1.008

Albumin (g/dL) 0.030 1.691 1.052; 2.718

Total BILIRUBIN (mg/dL) 0.892 0.969 0.614; 1.529

WBC × 10^3/mm^3 0.104 1.105 0.980; 1.246

Hb (G/L) 0.893 1.011 0.864; 1.182

INR 0.234 2.643 0.533; 13.095

Fib4 Calculation 0.596 1.025 0.934; 1.125

AFP (≤ 10 vs. > 10) 0.014 1.877 1.135; 3.102

Table 3: AFP levels among responders and non-responders.

non responder responder Total P value Odds ratio 95% CI

N % N % N %

AFP ≤ 10 60 65.2 1872 79.5 1932 79.0 0.026* 5.67 1.23; 26.16

< 10 and ≤ 100 30 32.6 471 20.0 501 20.5 0.185 2.86 0.61; 13.47

> 100 2 2.2 11 0.5 13 0.5 Ref 1

Total 92 100.0 2354 100.0 2446 100.0
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