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Abstract: Hepatitis C virus (HCV) infection has reached epidemic proportions. Worldwide, more than one million new
cases of infection are reported annually, and HCV is believed to be more prevalent than hepatitis B virus infection. The
study was carried out to genotyping of Hepatitis C virus (HCV) in patients of Basra province /Iraq. This study included
102 HCV infected patients 49 males and 53 females the age groups between 5-75 years. The selection of the patients
for genotyping were based on the presence of HCV RNA in plasma by using Real Time-PCR, then detected HCV
genotyping by using reverse transcription polymerase chain reaction (RT-PCR).The results showed prevalence of
genotypes 1a, 1b, 2 and 3a in 37.25%, 17.65%, 4.90% and 0.98% respectively. Also these study determinate mixing
genotypes (14.7%). Furthermore, distribution of HCV genotypes on studied groups showed high prevalence of la
genotype in digestion system patients (14.71%), hemodialysis unit patients (11.76%), oncology children/child hospital
(5.88%) and Center of hereditary blood disease patients (4.90%), then 1b genotype (9.80%) in digestion system
patients, (3.92%) in hemodialysis unit patients, (0.98%) in oncology children/child hospital and (2.94%) in Center of
hereditary blood disease patients. Also a 2 genotype was found only in digestion system patients (3.92%), hemodialysis
unit patients (0.98%). while 3a genotype has 0.98% in digestion system patients only. Based on these results, it could
be concluded genotype (1a and 1b subtypes) was a predominant of HCV genotypes in patients.
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I. INTRODUCTION

Hepatitis C virus (HCV) is a positive sense, single stranded RNA virus, grouped in the Hepacivirus genus of the
Flaviviridae family which also includes many arthropod-borne human pathogens of the Flavivirus genus such as yellow
fever virus, West Nile virus and dengue virus (1). However, there is no vaccine yet available. Discovered in 1989 (2).
Hepatitis C virus constitutes a significant health burden worldwide. Indeed, this virus has a high propensity for
establishing a chronic infection and it is estimated that 130-170 million people suffer from chronic hepatitis C. In the
long-term, this can lead to advanced liver fibrosis, cirrhosis and hepatocellular carcinoma. As a consequence, HCV is
the most common indication for liver transplantation in developed countries (3). As a result, ALT levels and a positive
HCYV serology result are not adequate for the diagnosis of chronic HCV; instead, detection of HCV RNA is required to
establish the diagnosis. Results from longitudinal viremia studies have indicated that spontaneous resolution of chronic
HCV infections occurs at a rate of 0.50% to 0.74% per person-year annually (4). Unfortunately, up to 20% of
individuals with chronic hepatitis C eventually develop liver cirrhosis, which may be complicated by hepatocellular
carcinoma, hepatic decompensation, or death (5). At least six major viral genotypes (1 to 6) have been identified (6).
Genotypes display differences in nucleotide sequences below 30-35%, and within a genotype genomes are allocated
into different subtypes if their sequences differ by over 20-25%. Furthermore, viral isolate(s) present in an infected
individual can mutate into quasi-species (6, 7). The determination of the viral genotype is important for transmission
studies, and has major therapeutic implications. Patients infected with genotype 1 have a significantly lower rate of
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response to antiviral therapy compared to other genotypes (8). Epidemiologically, the prevalence rates of different virus
genotypes vary from region to region and there are different risk groups exposed to different genotypes of the virus (9).

Il. MATERIALS AND METHODS

Present study was conducted on the following study groups during the period between 21/9/2014 into 23/9/2015. For
the first time in Basra Province /lraq, in this study was determined the genotypes of HCV of 102 Basra patients,
consisting of 49 males, 53 females with age ranged 5-75 years, attending to Molecular lab/ general Al-Faiha hospital.
HCV RNA was extracted by using QIA amp ® Viral RNA Mini Handbook, Germany according to the manufacturers’
instructions, then tested by using Real-Time PCR (7500 Applied Biosystems, Singapore) according to a
sensitive commercially available Real-Time PCR kits (Real Time Kit for the Quantitative detection of HCV (Sacace
Biotechnologies, Italy) for detecting HCV RNA viral loading. Consecutively, patients with high viral load were
detected of HCV genotyping by using PCR technique (Thermo cycler, Cleaver Scientific, UK) by using a sensitive
commercially RT-PCR kits (Sacace , Italy) according to the manufacturers’ instructions, then PCR products were
electrophorased in 2.5 % agarose gel and stained with ethidium bromide, The amplicon was observed and
photographed by using gel documentation system. The DNA ladder was coelectrophorased to verify the size of the
amplicon. The four genotypes or subtypes were distinguished from one another by the size of PCR products: 338 bp for
subtypes 1a; 395 bp for subtypes 1b; 286 bp for genotype 2 and 227 bp for subtypes 3a. SPSS was used to analyze data.
Data of this study was analyzed by the ANOVA and chi square tests. Quantitative variables were expressed as min.-
max. (MeanxSD).A p value < 0.05 was considered statistically significant.

I1l. RESULTS AND DISCUSSION

Hepatitis C virus infection has reached epidemic proportions. Worldwide, more than one million new cases of
infection are reported annually, and HCV is believed to be more prevalent than hepatitis B virus infection (10). Of 102
patients, the present results showed that 49 (48.04%) and 53 (51.96%) were males and females respectively. The mean
age of patients was 28.77+£13.58 years. A few factors associated with outcome of HCV infection. These include age at
infection, gender, genotype/subtype, viral load, and mode of infection (11). Some authors consider that female gender
is associated with higher rates of viral clearance (40% in women compared to 19% in men) (12). Most sera containing
anti-HCV antibodies are also HCV PCR-positive, indicating that these antibodies are markers of ongoing infection and
do not correlate with resolution or clearance of infection. The ability of serum antibodies to recognize all HCV
quasispecies is restricted, and neutralizing anti-HCV antibodies have not yet been identified (Walker CM 1999). The
results of present study (Table, 1; Figure 1, 2 and 3) showed high prevalence of la genotype (37.25%), then 1b
genotype (17.65%), also first recorded in Iraq, 2 genotype (4.90%), while 3a genotype has 0.98%. Furthermore, these
study determinate a mixing genotypes (14.7%).

Reverse transcription polymerase chain reaction (RT-PCR or PCR): PCR is a laboratory method used to detect
circulating HCV RNA in blood. PCR can be quantitative or qualitative, and under optimal conditions qualitative PCR
can detect 100 international units (IU)/mL or less of circulating virus (13).Because the absence of viremia in anti-HCV-
antibody positive patients is associated with little or no risk for HCV infectivity (14). The HCV viral load also provides
important information in relation to treatment success. In particular if the HCV viral load is <400,000 IU/ ml in a
person with HCV genotype 1, treatment success approaches that for HCV genotype 2 and 3. The HCV viral load does
not correlate with liver disease progression risk. While different genotypes and subtypes share basic biological and
pathogenic features, they differ in terms of response to treatment and epidemiology (15). A relationship has been
suggested between HCV type, subtype, and serum HCV RNA levels (16). Genotype 1 is the most prevalent genotype
worldwide, with a higher proportion of subtype 1b in Europe and 1a in the USA. Genotype 3a is highly prevalent in the
European population of people who inject drugs (PWID). This group is currently experiencing an increasing incidence
and prevalence of infections with HCV genotype 4. Genotype 2 is found in clusters in the Mediterranean region, while
5 and 6 are rare in Europe (17). The novel genotype 7 was identified in patients from Canada and Belgium, possibly
infected in Central Africa (18). Genotype la, initially described as an American variant, is distributed worldwide. So is
genotype Ib (Japanese variant), the most widespread worldwide, and so are types 2 and 3. Genotype 4 is mainly found
in Africa and the Middle-East. Type 5 has mainly been isolated in South Africa and Central Africa. Type 6 strains are
essentially distributed in the Far East (19). Several studies have shown that infection with genotype 1, with a
prevalence of 70-80% in most western countries, is associated with a poor response to IFN-a therapy (20). According
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to this explanation, HCV genotype 1b is a marker for more severe HCV-associated liver disease, because it reflects a
longer time of infection rather than a more aggressive form of hepatitis C virus (21).The HCV genotypes do not seem
to be directly implicated in the progression of liver disease, although specific genotypes are associated to distinct
histopathological manifestations (22). According to distribution of HCV genotypes on studied groups
(Table ,2) the results showed high prevalence of 1a genotype in digestion system patients (14.71%), hemodialysis unit
patients (11.76%), oncology children/child hospital (5.88%) and Center of hereditary blood disease patients (4.90%),
then 1b genotype (9.80%) in digestion system patients , (3.92%) in hemodialysis unit patients, (0.98%) in oncology
children/child hospital and (2.94%) in Center of hereditary blood disease patients. Also a 2 genotype was found only in
digestion system patients (3.92%), hemodialysis unit patients (0.98%). while 3a genotype has 0.98% in digestion
system patients only. Furthermore, these study determinate mixing genotypes (14.7%). Patients with HCV genotype 1a
tend to have higher relapse rates than patients with HCV genotype 1b with certain regimens. Genotype 1 HCV
infection that cannot be subtyped should be treated as genotype la infection. For HCV genotype la-infected,
treatment-naive patients, there are three regimens of comparable efficacy: ledipasvir/sofosbuvir (23). Several studies
generally conclude that the transmission of the virus to hemodialysis (HD) patients is generally nosocomial with
possible risk factors being failure to disinfect devices between patients, sharing of single-use vials for infusions, poor
sterile technique, poor cleaning of dialysis machines, and poor distance between chairs (24). Epidemiological studies
about HCV infection among HD patients in Irag have reported a prevalence of 7.1%-62% in different cities (25). While
the reported prevalence in the general population in Iraq is ranges from (0.2%) to (0.5%) (26), and is (8.18%) in blood
bank (27). They coexist in various geographic locations with different prevalence and it has been suggested that this
might lead to differences in pathogenesis, outcome of disease, responses to antiviral therapy and might induce different
serological reactivates (28).

IV.CONCLUSION

The predominant of HCV genotypes in Basra patients was genotype 1a followed by genotype 1b. HCV genotype
determines the length, and soon the type, of treatment and likely response to current medications. Further studies are
needed to better determine the possible role of genotype in the outcome of HCV-related liver disease.

Table (1).The percent of HCV genotypes with distribution gender, age and Viral Load among hepatitis C patients
Genotypes No. (%) Gender Age(Years) Viral Load 1U/ml
(M/F)

Range Mean =SD. Min. _Max. Mean =SD.

Single genotypes

la 38(37.25) 16/22 5-72 26.29+19.05 Less than 83448178.37+200742545.5

250_greater than
5E+7

1b 18(17.65) 9/9 6-75 35.5+18.62 Less than 47721197.11+482647571

250 _greater than
5E+7

2 5(4.90) 2/3 10-47 22.8+12.61 Less than 21674050+23178465.36

250 _greater than
5E+7

3a 1(0.98) 0/1 24 24+0 298000 2980000

Mixed genotypes

1b,3a 6(5.88) 313 8-65 35.16+21.91 Less than 6086666.67+13556604.14
25036400000
1a,3a 6(5.88) 313 12-50 30.5+15.1 Less than 12705125+20038962.85
250 _greater than
5E+7
1b,2 1(0.98) 1/0 11 11+0 Greater 51000000 +0
than5E+7
1b,2,3a 2(1.96) 0/2 26-60 43+17 Greater 79000000+41012193.31
than5E+7
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Total mixed 15(14.7) 7/8 11-65 30.75+12.70 Less than 37197947.92+1865194008
genotypes 250 _greater than
5E+7
Unknown 25(24.51) 15/10 5-75 30.68+20.44 Less than 41428896.12+40268094.41
250_greater than
5E+7
P Value P<0.01 P>0.05
Final total 102(100) 49/53 5-75 28.77+13.58 Less than 89151345.92+91271604.06
250 _greater than
5E+7
L 2 3 4 5 6 L T 8 1] 10 11 12
400 bp
100 bp

300 bp
100 bp

L=DNA Ladder; Lane 1, 2, 3, 4, 9, 11= unknown genotypes; Lane 5, 7, 10=3a genotype; Lane 6, 8, 12= 2 genotype

2 3 4 5 6 LT 68 9

L 1
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Fig. 1 Electrophoresis of RT-PCR products
L=DNA Ladder; Lane 1=(Positive Control) cDNA 1b;Lane 4, 8, 11= 1b genotype ; Lane7=(Positive Control) cDNA 1a; Lane 2, 3,5, 6, 9, 10,

12=1a genotype

7 8 2

Fig. 2 Electrophoresis of RT-PCR products

Fig. 3 Electrophoresis of RT-PCR products
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L=DNA Ladder; Lane 1= (Positive Control) cDNA 2; Lane 2, 3 =2 genotype; Lane 4, 5 =1a genotype; Lane 6= (Positive Control) cDNA 1a;
Lane 7=(Positive Control) cDNA 1b; Lane 8= unknown genotype; Lane 9, 10 =1b genotype; Lane 11, 12 =3a genotype; Lane 13=(Positive
Control) cDNA 3a

Table (1).Distribution of HCV genotypes among studied groups

Studied groups la 1b 2 3a Mixing genotypes Unkno P Total
No. No. No. No. 1b,3a 1la,3a 1b,2 1b,2,3a wn Value No.
(%) (%) (%) (%) (%) (%)
Gastrointestina 15 10 4 1 3 3 1 1 8 <0.01 46
| Patients (GIT) | (14.71) (9.80) (3.92) (0.98) (2.94) (2.94) (0.98) (0.98) (7.84) (45.1)
HD Unit 12 4 1 _ 1 _ _ 1 12 <0.01 31
Patients (11.76) (3.92) (0.98) (0.98) (0.98) | (11.76) (30.39)
Child Hospital 6 1 _ _ _ 2 _ _ 3 >0.05 12
Patients (5.88) (0.98) (1.96) (2.94) (11.76)
Thalassemia 5 3 _ _ 2 1 _ _ 2 >0.05 13
Patients (4.90) (2.94) (1.96) (0.98) (1.96) (12.75)
P Value >0.05 <0.05 >0.05 >0.05 >0.05 >0.05 <0.05 <0.01
Total 38 18 5 1 6 6 1 2 25 102
(37.25) | (17.65) | (4.90) (0.98) (5.88) (5.88) (0.98) (1.96) | (24.51) (100)
REFERENCES

[1] Drexler, J.F., Corman, V.M., Muller, M.A., Lukashev, A.N., Gmyl, A., Coutard, B., et al., Evidence for novel hepaciviruses in rodents, PLoS
Pathog, 9, 2013.

[2] Choo, Q-L., Kuo, G., Weiner, AJ., Overby, L.R., Bradley, D.W., Houghton, M.. Isolation of a cDNA clone derived from a blood-borne non-A,
non-B viral hepatitis genome. Science;244, pp.359-362, 1989.

[3] Thomas, D.L., Global control of hepatitis C: where challenge meets opportunity, Nat Med., 19, pp.850-858, 2013.

[4] Scott, J.D., McMahon, B.J., Bruden, D., et al., High rate of spontaneous negativity for hepatitis C virus RNA after establishment of chronic
infection in Alaska Natives, Clin Infect Dis, 42, pp.945-952, 2006.

[5] Lauer, G.M., Walker, B.D., Hepatitis C virus infection, N Engl J Med., 345, pp.41-52, 2001.

[6] Simmonds, P., Bukh, J., Combet ,C. et al., Consensus proposals for a unified system of nomenclature of hepatitis C virus genotypes, Hepatology,
42, pp. 962-973, 2005.

[7] Xu, Z., Fan, X., Xu, Y., Di Bisceglie, AM., Comparative
analysis of nearly full-length hepatitis C virus quasispecies from patients experiencing viral breakthrough during antiviral therapy: clustered
mutations in three functional genes, E2, NS2, and NS5a, J Virol, 82, pp. 9417-9424, 2008.

[8] Manns, M.P., Foster, GR, Rockstroh, J.K. et al., The
way forward in HCV treatment—finding the right path,
Nat Rev Drug Discov ., 6, pp.991-1000, 2007.

[9] Weigand, K., Stremmel, W., Encke, J. , Treatment of hepatitis C virus infection.World J Gastroenterol. , 13, pp. 1897-905, 2007.

[10] Cooreman, M .P., Schoondermark-Van deVen, E.M., Hepatitis C virus: biological and clinical consequences of genetic heterogeneity.Scand, J.
Gastroenterol., 218, pp.106-115, 1996.

[11] Berry, V., Arora, R., Paul, P., Hepatitis C-Clinical outcome and diagnosis, J K Sci, 7, pp. 129-32, 2005.

[12] Micallef, J.M., Kaldor, J.M., Dore, G.J., Spontaneous viral clearance following acute hepatitis C infection:a systematic review of longitudinal
studies, J Viral Hepat.,13, pp.34-41, 2006.

[13] Pawlotsky, J.M., Use and interpretation of virological tests for hepatitis C, Hepatology, 36, pp.65-73, 2002.

[14] Dore, G.J., Kaldor, J., McCaughan, G.W., Systematic review of role of polymerase chain reaction in defining infectiousness among people
infected with hepatitis C virus, BMJ,315, pp.333-341, 1997.

[15] Gonzalez-Candelas, F., Recombination in Hepatitis C Virus, Viruses, 3, pp.2006-2024, 2011.

[16] Fanning, L., Kenny, E., Sheehan, M., Cannon, B., Whelton, M.,
O’Connell, J, Viral load and clinicopathological features of
chronic hepatitis C (1b) in a homogeneous patient population,

Hepatology, 29 , pp. 904-7, 1999.

[17] Smith, D.B., Bukh, J., Kuiken,C., Muerhoff ,A.S., Rice, C.M., Stapleton, J.T., et al., Expanded classification of hepatitis C Virus into 7
genotypes and 67Subtypes: updated criteria and assignment web resource, Hepatology, 2013.

[18] Antaki, N., Craxi, A., Kamal, S., Moucari, R., Van der Merwe, S., Haffar, S., et al., The neglected hepatitis C virus genotypes 4, 5, and 6: an
international consensus report, Liver Int., 30, pp.342-355, 2010.

[19] Moradpour, D., Cerny, A., Heim, M.H., et al., Hepatitis C: an update. Swiss Medical Weekly, 131, pp.291-298, 2001.

[20] Silva, L.K., Parana, R., Souza, S.P., et al., Hepatitis C Virus Genotypes in a Northeastern Area of Brazil, Am J Trop Med. Hyg., 62(2) , pp. 257—
260, 2000.

Copyright to JIRSET DOI:10.15680/1JIRSET.2015.0506156 10367



\E I ISSN(Online): 2319-8753

IJTIRSET ISSN (Print) :  2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(An 1SO 3297: 2007 Certified Organization)

Vol. 5, Issue 6, June 2016

[21] Davis, G. L., Lau,J.Y., Factors predictive of a beneficial response to therapy of hepatitis C, Hepatology , 26(Suppl. 1) , pp.122-127, 1997.
[22] Adinolfi, L.E., Utili, R., Andreana, A., Tripodi, M.F., Rosario, P., Mormone, G., Ragone, E., et al., Relationship between genotypes of hepatitis
C virus and histopathological manifestations in chronic hepatitis C patients, Eur J Gastroenterol Hepatol.,12, pp.299-304, 2000.

[23] Afdhal, N., Zeuzem, S., Kwo, P., Chojkier, M., Gitlin, N., Puoti, M., et al., Ledipasvir and sofosbuvir for untreated HCV genotype 1 infection, N
Engl J Med.,370, pp.1889-1898, 2014.

[24] Zampieron, A., Jayasekera,H., Elseviers, M., Lindley, E., De Vos, J.Y., Visser, R., Harrington, M., European study on epidemiology and the
management of HCV in the haemodialysis population—Part
1:centre policy, EDTNA ERCAJ, 30(2) , pp.84-90, 2004.

[25] Khalaf, A.R., Jabiar, I.S., Alkhayat, R.M., Prevalence of hepatitis C antibodies and hepatitis B markers in Iragi haemodialysis patients, J. Fac
Med Baghdad, 38(4) , pp. 369-374, 1996.

[26] Fayadh, M.1., Jureidini, Z.M., Acute viral hepatitis in Irag: A Review study, Arab J Gastroenterology, 2(2) , pp. 321-327, 2001.

[27] Abdul-Sada, K. M., Estimation of HCV Genome Genotyping and the Role of Mosquitoes in its Transmission, Ph.D. thesis, University of Kufa,
College of Medicine, 2011.

[28] Yoshioka, K., Kakumu, S., Wakita,T., et al., Detection of hepatitis C virus by polymerase chain reaction and response to interferon-alpha
therapy: relationship to genotypes of hepatitis C virus, Hepatology,16, pp.293-299, 1992.

Copyright to JIRSET DOI:10.15680/1JIRSET.2015.0506156 10368



