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Abstract
Background: The infection by hepatitis C virus causedliver diseases such as:chronic hepatitis, liver cirrhosis 
and hepatocellular carcinoma. The current study aims to investigate the rate of HCV genotypes, subtypes, 
viral load and antibody immune response among Iraqi chronic hepatitis patients.

Methodology: During 2012-2017 period seventy-hundred and twenty tow hepatitis patients were referred 
to Middle East Laboratory from Baghdad and other provinces asking for HCV viral load, its genotype and 
anti-HCV antibody determination.

Results: A cross six years records, HCV genotype 4 was the most prevalent among Iraqi chronic hepatitis 
patients (46.68%), then genotype 1 (37.12%).There is notable changes in HCV genotypes distribution 
especially during 2017, where the genotype 1 predominantly found (52.63%). Although, these genotypes 
were none significantly associated with gender, age, viral load or anti-HCV antibody.

Conclusion: This recordindicates a recent change in the rate of HCV genotype 1 over genotype 4 infection 
in Iraqi chronic hepatitis patients.
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Introduction
The hepatitisCvirus (HCV) one of the Flaviviridae 

members belonging to the genus Hepacivirus (45,34). 
Nearly, 140 million subjectswere considered as chronic 
HCV infectedpateints 36. HCV can consequently 
causes acute and/or chronic hepatitis, liver cirrhosis 
or hepatocellular carcinoma 26. The virus classified 
into seven genotypes (numbered 1 to 7), with multiple 
subtypes (e.g., subtype 1a, 1b, and so on) 51. The 
distribution of HCV genotypes and subtypes have been 
reported across the world. Genotypes 1 and 2 were 
reported the mostcommoninNorth America, Japan, and 
Europe, whereas genotype 3 is mostly found in Southeast-
Asia and India. Genotype 4 was the most common 
genotype in Middle Eastern countries, Egypt, Syria, and 
Saudi Arabia. Genotype 5 wasmostcommonlyreported in 
South Africa(26, 35 ,22). HCV vaccination is so difficult 
because of highly genetic diversity of HCVgenotypes 

(20,24). In other hand, determination of an HCV 
genotype in patents is important for the management 
and treatment 49. Moreover, identification of HCV 
genotypes in chronic hepatitis C patientsis importantfor 
more aggressive therapeutic management of certain 
patients. Both genotype 2 and 3 were reported to be 
more responsive to pegylated-interferon (PEG-IFN) 
and ribavirin combination therapy than those patients 
with genotype 1 and 4, thus require different treatment 
duration and dose(46 ,41, 19).

In the past twenty years studies showed that viral 
load can be considered an indicator of response to 
antiviral therapy and higher viral load could be related 
to lower rate of response to therapy (37,14,21,17, 44,47). 

This study was performed6 years analysis of HCV 
viral load, genotypes, subtypes and anti-HCV antibody 
titerin Iraqi chronic hepatitis patients.
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Materials and Method
Sample collection and setting:

A total of seventy hundred and twenty-
two blood samples were collected fromchronic 
hepatitispatientsconsulted by a specialist doctors 
referred to Middle East laboratory from Baghdad and 
other governorates during five years (2012-2017). Those 
patients were taken of all ages and both gender types, 
different residences and occupations.

Patients age, gender, possible cause of infection, 
HCV viral load, genotypes and anti-HCV antibody were 
determined for all patients.

Extraction of viral Nucleic acid:

After separation of serum sample, Viral RNA was 
extracted from each patient using specialized kit (Roche/
Germany) Cat. No. 11 858 874 001.

Determination of HCV viral load:

COBAS-TaqMan- HCV testing method used to 
determine the HCV RNA load (Roche, German). The 
working master mix solution that used in the real time 
PCR was prepared as follows:

1- For 12 tests, 669 µl of HCV master mixwere 
removed and placed in a 2 ml tube.

2- Of CTM Mn+2, 81 µL were added to the 2 ml 
tube containing HCV master mix, the tube was cap and 
mixed well by inverting 10 times, the working master 
mixwas protected from light and used within 1 hour.

3-	 Of working master mix, 50 µl were pipette into 
each K-tube or K-tray well.

4-	 From each serum sample, 50 µl added to K-tube 
or K-tray wells that contain working master mix.

5-	 Each specimen and control was gently mixed 
up and down three times with the micropipettor without 
generating bubbles.

6-	 The step 3 was repeated for each processed 
specimen and processed control until all have been 
transferred to K-tube and operated on COBAS Tagman 
48 analyzer.

Determination of HCV genotype in chronic infected 
patients with HCV:

After optimizations, the dispense 6µl of master mix 
was mixed gently in the previously marked 0.2 ml test 
tubes and 14µl of extracted RNA were added to each tube 
and mixed carefully. The following program was run 
as: reverse transcription for 15 minutes at 50°C, initial 
denaturation at 95°C for 20 seconds, then fifty cycles 
of denaturation at 95°C for 15 seconds and annealing at 
60°C for 60 seconds, the final step stop at 4°C.

After hybridization, the color development achieved 
before proceeding the interpretation of results.

Determination of anti-HCV antibody titer:

The anti-HCV was determined using 
electrochemiluminescence immunoassay “ECLIA” 
cobas e 411 analyzer. This in vitro diagnostic test 
routinely used for determination of Antti-HCV IgG 
antibody in serum or plasma samples.

Statistical analysis
The statistical analysis done by using GraphPad 

Prism7® software. Mean and standard deviation in 
addition to median and 25-75 confidence interval 
for numerical data. Frequency and percentage were 
calculated for categorical data. Chi-square used to 
estimate the possible association between studied 
parameters.

Results
The mean agewas 37.49±13.82 years old. The male 

patients were 337/722 (46.68) while female was385 
(53.32). As a possible cause, 83 patients have a history 
of blood transfusion (11.5), followed by 58 patients 
whom undergone a surgery (8.03) and visiting dentist 
constitutes 48 patients (5.3%). The mean anti-HVC IgG 
is 53.01±37.16 and the mean viral load is 5^106±3^107.

In a total of 5 years genotype 4 was most frequent 
genotype comprising of (46.68), genotype 1 (37.12), 
genotype 3 was %, genotype 2 was 3.32 % and only 1 
case (0.14%) was genotype 5.
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Table 1: Patients characteristics and serum anti-HCV antibody, viral load and genotypes.

  Value

Age years (mean±SD) 37.49±13.82

 Median (25-75 percentile) 43.74 (22-63)

Sex (%)
Male 337 (46.68)

Female 385 (53.32)

Possible causes (%)

Blood 83 (11.5)

Dentist 48 (6.65)

Surgery 58 (8.03)

Unknown 533 (73.82)

HCV Ab (mean±SD) 53.01±37.16

 Median (25-75 percentile) 42.75 (30.6-60.7)

HCV viral load (copy/ml) (mean±SD) 5.E+06±3.E+07

 Median (25-75 percentile) 2.E+05 (7.E+03-2.E+06)

Genotype (%)

1 268 (37.12)

2 12 (1.66) 

3 24 (3.32) 

4 337 (46.68)

5 1 (0.14) 

Not determined 80 (11.08)

Subtype (%)

1 151 (20.91)

1a 86 (11.91)

1b 31 (4.29)

2 11 (1.52)

2b 1 (0.14)

3 15 (2.08)

3a 8 (1.11)

3b 1 (0.14)

4 289 (40.03)

4a 41 (5.68)

4h 7 (0.97)

5 1 (0.14)

Not determined 80 (11.08)

Total 722 (100%)
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Table 2: Association between HCV genotypes with years of analysis, Sex, median viral load and median antibody 
titer.

 
1

HCV genotype
P value

2 3 4 5 Unknown

2012 (n=140) 36 8 4 77 1 14
<0.001**

% 25.71% 5.71% 2.86% 55.00% 0.71% 10.00%

2013 (n=201) 73 3 10 97 0 18

% 36.32% 1.49% 4.98% 48.26% 0.00% 8.96%

2014 (n=94) 44 0 2 35 0 13

% 46.81% 0.00% 2.13% 37.23% 0.00% 13.83%

2015 (n=137) 54 1 3 70 0 9

% 39.42% 0.73% 2.19% 51.09% 0.00% 6.57%

2016 (n=93) 31 0 3 43 0 16

% 33.33% 0.00% 3.23% 46.24% 0.00% 17.20%

2017 (n=57) 30 0 2 15 0 10

% 52.63% 0.00% 3.51% 26.32% 0.00% 17.54%

Sex 
type

Female 
(n=385) 137 4 9 194 1 40

0.129NS

 % 35.58% 1.04% 2.34% 50.39% 0.26% 10.39%

Male (n=337) 131 8 15 143 0 40

% 38.87% 2.37% 4.45% 42.43% 0.00% 11.87%

HCV 
viral 
load

Median 7.00E+05 2.00E+05 3.00E+05 2.00E+05 2.00E+06 9.00E+05
0.096NS

Percentile 25 7.00E+04 1.00E+04 6.00E+04 2.00E+04 2.00E+06 5.00E+05

Percentile 75 4.00E+06 3.00E+05 8.00E+05 2.00E+06 2.00E+06 6.00E+06

HCV 
Ab

Median 38 29 41.75 51 46.33 48.9
0.435NS

Percentile 25 27 24 26.6 34.9 46.33 32.5

Percentile 75 51 64 53.5 64.3 46.33 58.4

NS=None statistical significant difference (p > 0.05).

**= High statistical significant difference (p ≤ 0.001).

Discussion
HCV infection sill a major health problem 

in Iraq during the five years of analysis. Several 
records on HCV genotypes suggesting genotype 
1 were predominantly distributedworldwide 42, 

some of these are limited to certain geographical 
areas 50.It’s still that no available data have 
described the HCV genotypes among Iraqis patients.
Otherwise,many of these records lack the validity 
due to non-representative sample size or dealing with 
responsiveness to treatment. 
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Also, AL-Mula, et al., 2013 collected asymptomatic 
patients from hospitals in Najaf, Babylon, Qadisyia, 
Karbala and Baghdad governorates and reports the 
predominance of genotype 4 9 .

Al-Kubaisy, published 4 articles related to age of 
pregnancy 5, coinfection with HIV among hemophilia 
patients 7, Hepatocellular carcinoma 6, as well as history 
with miscarriage among pregnant females 8.

HCV genotypes distribution in the Arab gulf region 
reported that genotype 4 was the most common in most 
countries in this region, followed by genotypes 1 and 
3 like, Kuwait 34 . Saudi Arabia (53,13), Egypt and 
is common in other MENA countries such asJordan, 
Lebanon, and Syria(48, 23, 15). 

In contrast to HCV genotype distribution in Iraq 
and other middle east countries, whereas genotype 4 
the predominant one. Genotypes 1 and 3 are the most 
common genotypes in India, Nepal, and Pakistan, 
and there are large expatriate populations from these 
countries in the Arabian Gulf region  39 like Bahrain 
28 and Dubai 2, Oman 4 it was reported that the higher 
rate was genotype 1 and 3. Also, different Asian 
populations have been reported to be infected with HCV 
genotype3 like: Thailand, Malaysia, India and Pakistan 
25, Mainland China(29,16).In our data, only one case 
have been classified to be caused by genotype 5a which 
is rarely reported in Punjab 3, Syria 11 , Genotypes 5 
and 6 were confined to South Africa and Southeast Asia.

Of note, our data reported a highly statistically 
significant change of increasing distribution of genotype 
1 over genotype 4 (table 2). This might be due to 
changing the source of infection from areas or population 
had have different genotype or high rate of immigrants 
during later years(18).

Our records didn’t find an association between HCV 
genotype and sex distribution, this comes in agreement 
with studies like Alfaresi, 2011 10, Abdel-Moneim, et 
al., 2012 1 and

This study was the largest study in Iraq that find 
out that genotype 4 as a predominant genotype over last 
years with significant change to genotype 1 during 2017 
among Iraqis chronic hepatitis patients.

Conclusion
This record indicates a recent change in the rate 

of HCV genotype 1 over genotype 4 infection in Iraqi 

chronic hepatitis patients.
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