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ABSTRACT
BACKGROUND: Hepatitis C virus (HCV) is a major cause of 
chronic hepatitis and is considered as a worldwide problem. Egypt 
has the highest HCV prevalence in the world. The Centers for 
Disease Control and Prevention(CDC) recommend HCV screening 
for all adults at high risk of infection.
AIM: To determine the prevalence of HCV seropositivity among 
household contacts of HCV positive patients and study their habits.
METHODS: A cross sectional study was conducted in Beltag; 
a rural village affiliated to Nile Delta. Interviewed questionnaire 
was used including sociodemographic data and HCV risk factors 
information.All household contacts were assessed for HCV infection 
by testing for anti-HCV antibody using a commercial ELISA.
RESULTS: 102ofHCV hepatitis patients and 360 of their household 
contacts were included in the study. The prevalence of HCV 
seropositivity among household contacts was 35%.78(61.9%) of 
seropositive contacts were over forty years old, 42(33.3%) received 
parenteral anti-schistosomal therapy, 72(57.1%) helped family HCV 
patients during bleeding episodes. Logistical regression showed 
that the most significant variable associated independently to HCV 
seropositivity in patients' contacts was helping HCV patients during 
bleeding episodes (OR = 7.262; 95% CI: 3.588– 14.698, p = 0.000).

CONCLUSION: This study approximates the findings of other 
studies which reported a high prevalence seropositivity among HCV 
patient’s contacts. Help HCV patients during bleeding episodes is the 
most significant risk factor for intrafamilial HCV transmission. 

© 2016 The Authors. Published by ACT Publishing Group Ltd.
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INTRODUCTION
Hepatitis C virus (HCV) infection is a main cause of chronic disease 
of the liver and cirrhosis. There are at least 185 million personnel 
worldwide with the infection, causing 350,000 deaths yearly[1].
    The most recent global estimates indicate that the prevalence of 
HCV infection is <2% in many developed countries, including the 
United States[2].
    In Egypt,just about every family in Egypt is touched by hepatitis C. 
The bloodborne virus, which is highly infectious, kills an estimated 
40 000 Egyptians a year and at least 1 in 10 of the population aged 
15 to 59 is infected[3]. In 1992, when HCV antibody testing became 
widely available, the prevalence of HCV in Egypt was 10.8% among 
first-time blood donors[4].
    HCV is considered the greatest significant community health 
problem in Egypt. For more than a decade, Egypt has been widely 
regarded as having an epidemic, with the highest recorded prevalence 
of HCV worldwide[5].
    The Egyptian Demographic Health Survey (EDHS)by a cross 
sectional survey including hepatitis C virus (HCV) biomarkers, was 
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conducted in 2008 on a large nationally representative sample. It 
estimated HCV prevalence among the 15–59 years age group to be 
14.7%[6].
    Chronic HCV infection leads to decreased efficiency, increased 
health care budgets, and loss days of work[7].
    The U.S. Preventive Services Task Force and the Centers for 
Disease Control and Prevention recommend periodic HCV screening 
for all adults at high risk of infection and one-time screening in adults 
born between 1945 and 1965[8].
    An anti-HCV antibody test is recommended to screen for HCV 
infection (sensitivity of 95%, specificity of 99%, positive likelihood 
ratio of 95, and negative likelihood ratio of 0.05)[9].
    However, the contribution of vertical transmission to HCV 
incidence and its public health consequences remain unknown[10]. 
In the developed countries the primary route of transmission is 
intravenous drug use (IDU), while in the developing countries 
the main routes are blood transfusions and hazardous medical 
procedures[11]. Tattooing is associated with two to threefold increased 
risk of hepatitis C and it is estimated that nearly half of prison inmates 
share unsterilized tattooing equipment[12]. The cause of transmission 
remains unknown in 20% of cases. Sexual transmission of hepatitis C 
is controversial[13].
    Personal-care items such as toothbrushes, razors, and manicuring 
or pedicuring equipment can be contaminated with blood. Sharing 
such items can potentially lead to exposure to HCV[14]. HCV is not 
spread through casual contact, such as hugging, kissing, or sharing 
eating or cooking utensils[15]. The hepatitis C virus’ household 
contacts have been shown to have an elevated risk of HCV infection 
more than others[16].
    All patients with HCV infection should be considered for 
management based on extent of fibrosis or cirrhosis genotype, 
comorbidities, prior treatment, and adverse effects. The aim of 
therapy is to decrease all-cause mortality and liver associated 
complications[17].
 

METHODS
The aim of this study to determine the prevalence of HCV seroposi-
tivity among household contacts of HCV positive patients and study 
their habits.
    This was a cross sectional study was carried on the period between 
June to October 2015in Beltag, a rural village affiliated to Gharbiah 
governorate in the Nile delta, 110 km north of Cairo and 25 km from 
Tanta.Out of eight districts affiliated to Gharbya Governorate, Ko-
tor district was randomly selected and out of 30 villages affiliated to 
kotor, Beltage village was randomly selected. Most of the estimated 
14,000 residents of Beltag work in agriculture. The village is charac-
terized by irrigated farmland and canals.
    After discovery of new medical regimens against HCV, most of 
Beltag’s citizens were eager to screen for HCV infection due to the 
availability of the drugs. The study was performed on a sample of 
102 known HCV cases (the index cases) and their 360 household 
family contacts.
    It is known in this rural area that most of the patients have a copy 
of their medical files on their home. Initially questionnaire-based 
screening for index cases was done. Only index cases with known 
positive PCR for HCV were included, with exclusion of HCV sero-
positive patients without known PCR results as well as those who 
don’t have their files.According to the files’ information; index cases 
were classified as either without or with chronic liver disease (Findings 
on physical examination include a contracted, nodular liver; sple-
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nomegaly; ascites; dilated abdominal wall veins; spider angiomata; 
palmar erythema; peripheral edema; and asterixis). 
    Written informed consent to participate in the study was obtained 
from the heads of the 102 selected households as well as verbal and 
written consent was taken from all household members older than 
three years of age, contact to index cases. Of 392 household contacts 
of index cases, 360 agreed to participate in this study. Exclusion of 
children younger than three years old was due to refuse of the parents 
to test for their young children at this age.
    The baseline questionnaire solicited sociodemographic information 
and information about medical and behavioral risk factors for liver 
disease. The structured interview consisted of sociodemographic in-
formation (age, gender, education and occupation); participants were 
asked about history of surgical operations, dental and other possible 
risky procedures, blood transfusions, hemodialysis, skin tattoos and 
piercing, IV drug use, parenteral anti-schistosomal therapy, as well 
as assisting index cases during bleeding attacks. Participants were 
asked whether they shared with the index cases in the use of personal 
hygienic items such as combs, nail cutters, or towels. Pilot study 
was done before starting to ensure the validity, standardization and 
highlight problems associated with the data collection. All household 

Gender 

Age 

Chronic liver disease 

History of hematemesis 

Household contact’s characteristics

Gender

Age

Occupation

 

Education level

Figure 1: Percentage of HCV seropositivity among familial contacts of 
HCV positive patients. 

Index cases characteristics No.
60
42
13
89
71
31
36
66
NO.
192
168
120
102
138
30
78
60
24
168
30
114
90
30
78
18

Table 1 Sociodemographic characteristics of HCV patient and their 
contacts.

Male
Female
20-40
>40
Yes
No
Yes
No

Male 
Female 
3-18
19-40
>40
Employee 
Farmer 
Housewife 
Handworker 
Out of work and students
High (University)
Secondary
Studying 
Read and write 
Illiterates
Preschool 

%
58.8
41.2
12.7
87.3
69.6
30.3
35.2
64.8
%
53.3
46.7
33.3
28.3
38.4
8.2
21.7
16.7
6.7
46.7
8.3
31.7
25
8.3
21.7
5



Gender

Age (Years)

History of operations 

Blood transfusion

Parenteral anti-
schistosomal therapy
History of dental 
procedure 
 Use barber’s instrument 
(males only)
Use the same towels of 
index cases
Helpindex cases   during 
bleeding episodes
Use the same comb of 
index cases
Use the same nail cutter of 
index cases
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Variables Positive HCV 
No. (%)
78(61.9%)
48(38.1%)
6(4.8%)
42(33.3%)
78(61.9%)
24(19.0%)
102(81.0%)
6(4.8%)
120(95.2%)
42(33.3%)
84(66.7%)
84(66.7%)
42(33.3%)
80(93.0%)
6(7.0%)
72(57.1%)
54(42.9%)
72(57.1%)
48(42.9%)
114(90.5%)
6(9.5%)
72(57.1%)
48(42.9%)

Table 2 Relation between HCV seropositivity status and risk factors.
Contacts 

P valueNegative HCV 
No. (%)
114(48.7%)
120(51.3%)
114(48.8%)
60(25.6%)
60(25.6%)
18(7.7%)
216(92.3%)
0(0.0%)
234(100.0%)
6(2.6%)
228(97.4%)
54(23.1%)
180(76.9%)
91(85.8%)
15(14.2%)
126(53.8%)
108(46.2%)
24(10.3%)
216(89.7%)
102(43.6%)
138(56.4%)
150(64.1%)
90(35.9%)

0.017

0.000

0.001

0.002

0.000

0.000

0.113

0.549

0.000

0.000

0.195

Male 
Female 
3 -18
19-40
>40 
Yes 
No
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes
No

Occupation 
Educational level
Blood transfusion
Parenteral anti-schistosomal
Helpindex cases   during bleeding episodes
Use the same comb of familial HCV patients   

OR
2.068
2.026

6.664
7.262
3.303

Table 3 Results of the logistic regression analysis.
95% C.I

1.357
1.498

2.287
3.588
1.366

3.151
2.739

19.418
14.698
7.989

p
0.001
0.000
0.999
0.001
0.000
0.008

older[21]. Similarly, other studies found that anti-HCV Ab positivity 
increased with the length of the household contact relationship[26,27].
    Arafa et al stated that the prevalence of HCV antibodies in rural 
area of Egypt increased from 2.7% in those less than 20 years of age 
to more than 40% in males whose age ranged from 40 - 54 years[28]. 
The higher prevalence among older contacts may be due to the 
duration of the relationship with index cases.
    The low prevalence of seropositivity in children and those of 
younger age groupsis in agreement with studies conducted among 
rural school children, which reported an average prevalence of about 
7%[29] and with study done by Khalifa et alwho reported that the 
average prevalence in children attending outpatient clinics was found 
to be approximately 4%[30].
    In disagreement with the current study, and most other Egyptian 
studies, regarding the higher prevalence of HCV among older 
contacts, a Brazilian study concluded that the risk of transmission 
of HCV did not increase with long periods of living together and of 
sharing of personal items[31].
    Furthermore, we note there is a highly significant association 
between HCVseropositivity and caringfor the index cases during 
acute bleeding attacks, similar with dental care by professional 
dentists. Mahmoud et al describe living and caring for index cases 
with histories of haematemesiswas considered a significant risk factor 
for household contacts ofacquiring HCV infection[21].
    In our study 61.9% of seropositive cases were males,consistent 
with the study done by Arafa et al who reported that residents 
were shown to have a higher prevalence among males compared to 
females[28].
    An unfortunate historical trend has been acquiring HCV infections 

contacts were assessed for HCV infection by testing for anti-HCV 
antibody using a commercial ELISA.
    Data was analyzed using IBM advanced SPSS statistical package 
version 20. Chi-square test (Fisher’s exact test) was used to examine 
the relation between qualitative variables. Multivariate analysis was 
done to determine which of the characteristics were independently 
associated with HCV infection. P- value less than 0.05 was consid-
ered significant.

RESULTS
Of the 360 household contacts which agreed to participate in this 
study, 126 of them (35%) tested positive for anti-HCV (Figure 1). Of 
the 102 index cases 58.8% were male, 87.3% were older than forty 
years of age, 69.6% had chronic liver disease, and 35.2% had attacks 
of hematemesis. The 360 household contacts consisted of 192 males 
and 168 females, with a mean age of 32 ± 18 years; 38.4% were older 
than forty (Table 1). 
    A statistically significant difference was found in prevalence of 
anti-HCV antibody between different age groups, with the age group 
≥ 40 years showing the highest prevalence of 39 (65.0%) among 
seropositives. When the relationship between HCV status and history 
of operations, blood transfusion, parenteral anti-bilharzial, dental 
procedures, barber’s instruments, assisting familial HCV patients 
during bleeding episodes, or sharing the same comb of familial 
HCV patients were studied, findings were significant. In contrast, no 
significance was detected in contacts' HCV status and sharing use of 
the same towels and nail cutters of index cases (Table 2). 
    Among the risk factors that were analyzed with multivariate 
analysis, those significantly associated with HCV positivity in 
household contacts were being assistants of familial HCV patients 
during bleeding episodes and educational level (Table 3). In the 
participants of this study no one has tattooing or IV drug user and 
most of them don’t use toothbrush.

DISCUSSION
In Egypt, the prevalence of HCV infection among adults averages 
15% - 25% in rural communities, which is considered the highest 
prevalence in the world[18].
    In the present study the prevalence of HCV seropositivity in 
household contacts was 35%, which approximates the findings 
of a study conducted in Kalama, a village in the Nile Delta of 
Egypt, which reported a HCV prevalence of 40% among village 
residents[19]. Consistently,many HCV studies conducted among 
different general population subgroups report a very high HCV 
prevalence[20].
    Our prevalence is found to be higher than some others, for example 
the studies done by Mahmoud et al, Tibbs et al, La Torre et al and 
Sood et al, where the prevalence was 13.7%, 16%, 8.9% and 16%, 
respectively[21-24]. This noted difference may be attributed to the non-
similar cultures and behavioral patterns of the studied populations, as 
well as from translocation from rural to urban areas.
    Regarding the age of this study’s participants, the prevalence 
within seropositive cases was 4.8% in ages 0-18, 33.3% in ages 19-
40 and 61.9% among those older than 40 years. This is in agreement 
with a study conducted in 1997, among 3,993 residents of a village 
in the Nile Delta region, which reported prevalence rates of 7 
-9.9%,27.6% and 56.7% among ages 0–19, 20–39 years and greater 
than 40 years, respectively[25]. Additionally, the findings coincide 
with a study done by Mahmoud et al which reported a prevalence of 
anti-HCV Ab positivity of 44.45% among subjects aged 40 years or 
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through either sharing invasive medical instruments or through 
personal hygienic items. 33.3% of seropositive cases in the present 
study received parenteral anti-schistosomal therapy in the past. A 
recent study by Sabah et al reported a prevalence of 84.0% among 
schistosomiasis patients treated with parenteral anti-schistosomal 
therapy 20 to 30 years ago[32]. Among seropositive cases in the present 
study, 90.5% used the same hair-comb as index cases,consistent with 
Cavalheiro et al who reported marriage risksdid not only include 
sexual relationships but additionally other kinds of bodily contact 
and exposure (i.e. sharing the same personal tools such as combs, 
toothbrushes, or exposure to blood of the index case by any other 
means)[33]. Lastly, 93.0% of anti-HCV positive male contacts reported 
the use of barber’s instrumentswhich was quite similar to85.8%of 
anti-HCV negative household contacts, with no statistical difference.
Additionally there was significant difference between educational 
level regarding HCV seropositivity status with low incidence of high 
educational level.

CONCLUSION
There is a high prevalence of HCV seropositivity which appears to 
significantly increase with age, with the highest rates detected among 
populations aged more than 40 years. Anti-HCV positive household 
contacts were seen to adopt morerisky habits than anti-HCV negative 
household contacts. The predominant risk factor discovered was 
aiding index cases during bleeding episodes. 

RECOMMENDATIONS
All seropositive cases should undergo quantitative PCR for HCV 
Further studies are needed to study HCV prevalence over time among 
both the general and high risk populations. 
    Health education programs regarding modes of transmission, 
especially how to safely aide index cases during bleeding attacks, 
should be conducted. 

ACKNOWLEDGEMENTS 
Dr. Abdurahman Hassan-Hussein, MD, AAFP, of the Department of 
Community Medicine and Public Health, Faculty of Medicine, Umm 
Al-Qura University, Makkah, Saudi Arabia. 

LIMITATION OF THE STUDY
Given the cross-sectional nature of this study the authors cannot 
determine that the index cases were definitely the source of infection.

CONFLICT OF INTERESTS 
The authors declare that they do not have conflict of interests.

REFERENCES
1.	 Guidelines for the screening, care and treatment of per-

sons with hepatitis C infection. Geneva, Switzerland: World 
Health Organization; 2014. http://apps.who.int/iris/bitstre
am/10665/111747/1/9789241548755_eng.pdf

2.	 “Infectious Diseases Related to Travel”. Centers for Disease Con-
trol and Prevention (CDC). accessed-February-2,-2016-at http://
wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-
related-to-travel/hepatitis-c

3.	 WHO2014; Egypt steps up efforts against hepatitis C. Accessed 
February 19, 2016 at http://www.who.int/features/2014/egypt-
campaign-hepatitisc/en/

4.	 Kamel MA, Ghaffar YA, Wasef MA, Wright M, Clark LC, Miller 
FD. High HCV prevalence in Egyptian blood donors. Lancet 
1992; 340: 427.

5.	 Alter MJ. Epidemiology of hepatitis C virus infection. World J 
Gastroenterol 2007; 13: 2436-2441.

6.	 El-Zanaty F, Way A. Egypt Demographic and Health Survey 2008. 
Egyptian: Ministry of Health. Cairo: El-Zanaty and Associates, 
and Macro International 2009

7.	 Su J, Brook RA, Kleinman NL, Corey-Lisle P. The impact of 
hepatitis C virus infection on work absence, productivity, and 
healthcare benefit costs. Hepatology 2010; 52(2): 436-442.

8.	 American Association for the Study of Liver Diseases; Infectious 
Diseases Society of America. Recommendations for testing, man-
aging, and treating hepatitis C http://www.hcvguidelines.org/. Ac-
cessed March 1, 2015.

9.	 Alter MJ, Gerety RJ, Smallwood LA, Sampliner RE, Tabor E, 
Deinhardt F, Frosner G. Matanoski GM. Sporadic non-A, non-B 
hepatitis: frequency and epidemiology in an urban U.S. popula-
tion. J Infect Dis 1982; 145: 886.

10.	 Polis CB, Shah SN, Johnson KE, Gupta A. Impact of maternal 
HIV coinfection on the vertical transmission of hepatitis C virus: a 
meta-analysis. Clin Infect Dis 2007; 44: 1123-1131

11.	 Pondé, RA. “Hidden hazards of HCV transmission”. Medical 
microbiology and immunology 2011 February; 200(1): 7 11. 
doi:10.1007/s00430-010-0159-9. PMID 20461405.

12.	 Jafari S, Copes R, Baharlou S, Etminan M, Buxton J. “Tattoo-
ing and the risk of transmission of hepatitis C: a systematic 
review and meta-analysis” (PDF). International Journal of Infec-
tious Diseases 2010 November; 14 (11): e928-40.doi:10.1016/
j.ijid.2010.03.019.

13.	 Lock G, Dirscherl M, Obermeier F, Gelbmann CM, Hellerbrand C, 
Knöll3 A, Schölmerich J, Jilg W. “Hepatitis C — contamination 
of toothbrushes: myth or reality?”. J. Viral Hepat 2006 Septem-
ber; 13(9): 571-3. doi:10.1111/j.1365-2893.2006.00735.x.PMID 
16907842.

14.	 “Hepatitis C FAQs for Health Professionals”. Centers for Disease 
Control and Prevention (CDC). Retrieved2 January 2012.

15.	 Miller MH, Agarwal K, Austin A, Brown A, Barclay ST, Dundas P, 
Dusheiko GM, Foster GR, Fox R, Hayes PC, Leen C, Millson C, 
Ryder SD, Tait J, Ustianowski A, Dillon JF; British Viral Hepatitis 
group. British Viral Hepatitis group; British Society of Gastroen-
terology Liver Committee; British Association

16.	 Tibbs CJ. Methods of Transmission of Hepatitis C. Journal of Vi-
ral Hepatitis 1995; 2: 113-119.

17.	 for the Study of Liver; Scottish Society of Gastroenterology; Scot-
tish Viral Hepatitis group; Scottish Viral Hepatitis Nurses group. 
Review article: 2014 UK consensus guidelines - hepatitis C man-
agement and direct-acting anti-viral therapy. Aliment Pharmacol-
Ther 2014; 39(12):1363-1375.

18.	 Miller FD, Abu-Raddad LJ. Evidence of Intense Ongoing En-
demic Transmission of Hepatitis C Virus in Egypt. Proceedings of 
the National Academy of Sciences of the United States of America 
2010; 107: 14757-14762.

19.	 Darwish MA, Faris R, Darwish N, Shouman A, Gadallah M, El-
Sharkawy MS, Edelman R, Grumbach K, Rao MR, Clemens JD: 
Hepatitis C and cirrhotic liver disease in the Nile delta of Egypt: A 
community-based study. Am J Trop Med Hyg 2001; 64(3-4): 147-
153

20.	 el-Ahmady O, Halim AB, Mansour O, Salman T: Incidence of 
hepatitis C virus in Egyptians. J Hepatol 1994; 21(4): 687.

21.	 Mahmoud El-Bendary, Gamal Esmat, Mustafa Neamatallah, Em-
ily Kamel,Tarek Besheer, Hatem Elalfy, Maged El-Setouhy, Dalia 
Omran. Epidemiological Aspects of Intrafamilial Spread of HCV 
Infection in Egyptian Population: A Pilot Study. Open Journal of 
Gastroenterology 2014; 4: 228-236

22.	 Tibbs CJ. Methods of Transmission of Hepatitis C. Journal of Vi-
ral Hepatitis 1995; 2: 113-119.



2009

Goweda RA et al  Household Contacts of HCV Patients at Beltag Village

23.	 Giuseppe LaTorre, Luca Miele, Alice Mannocci, Giacomina 
Chiaradia, Filippo Berloco, Maria L Gabrieli , Giovanni 
Gasbarrini,Maria Giovanna Ficarra, Antonio Matera, Gualtiero 
Ricciardi, Antonio Grieco and HCV-Southern Lazio Collabora-
tive Group. Correlates of HCV Seropositivity among Familial 
Contacts of HCV Positive Patients. BMC Biomed central Public 
Health 2006; 6: 237-242.

24.	 Sood A, Midha V, Sood N, Awasthi G. Prevalence of anti-HCV 
antibodies among family contacts of hepatitis C virus-infected 
patients. Indian J Gastroenterol 2002 Sep-Oct; 21(5): 185-7.

25.	 Habib M, Mohamed MK, Abdel-Aziz F, Magder LS, Abdel-Ha-
mid M, Gamil F, Madkour S, Mikhail NN, Anwar W, Strickland 
GT, Fix AD, Sallam I. Hepatitis C virus infection in a community 
in the Nile Delta: Risk factors for seropositivity. Hepatology 2001; 
33(1): 248-253

26.	 Norah A. Terrault, Jennifer L. Dodge, Edward L. Murphy, John E. 
Tavis, Alexi Kiss, T. R. Levin,Robert G. Gish,5 Michael P. Busch, 
Arthur L. Reingold, and Miriam J. Alter. Sexual Transmission of 
Hepatitis C Virus among Monogamous Heterosexual Couples: 
The HCV Partners Study. Hepatology 2013; 57: 881-889.

27.	 Cecere A, Marotta F, Lucariello A, Tancredi L, Vangieri B Gattoni, 
A. High Prevalence of Hepatitis C Virus Infection in a Southern 
Italian Rural Region. Clinical Aspects and Evidence of Inapparent 
Parenteral Exposure. Panminerva Medica 2003; 45: 253-259.

28.	 Arafa N, El Hoseiny M, Rekacewicz C, Bakr I, El-Kafrawy S, El 

Daly M, Aoun S, Marzouk D, Mohamed MK, Fontanet A. Chang-
ing Pattern of Hepatitis C Virus Spread in Rural Areas of Egyp-
tian. Journal of Hepatology 2005; 43: 418-424.

29.	 Barakat SH, El-Bashir N: Hepatitis C virus infection among 
healthy Egyptian children: Prevalence and risk factors. J Viral 
Hepat 2011, 18(11): 779-784.

30.	 Khalifa AS, Mitchell BS, Watts DM, El-Samahy MH, El-Sayed 
MH, Hassan NF, Jennings GB, Hibbs RG, Corwin AL: Prevalence 
of hepatitis C viral antibody in transfused and nontransfused 
Egyptian children. Am J Trop Med Hyg 1993; 49(3): 316-321

31.	 Bessa M, Rodart IF, Menezes GBL, Carmo TMA, Athanazio DA, 
Reis MG. Limited Evidence of HCV Transmission in Stable Het-
erosexual Couples from Bahia, Brazil. Brazilian Journal of Infec-
tious Diseases 2009; 13: 262-265.

32.	 El-Sabah AA, El-Metwally MT, Abozinadah NY: Hepatitis C and 
B virus in schistosomiasis patients on oral or parenteral treatment. 
J Egypt SocParasitol 2011; 41(2): 307-314

33.	 Cavalheiro NP, De La Rosa A, Elagin S, Tengan FM, Araújo 
ES, Barone AA. Epidemiological and Phylogenetic Analysis of 
Hepatitis C Virus in 24 Infected Couples. Revista da SociedadeB-
rasileira de Medicina Tropical 2009; 42: 239-244.

Peer reviewer: Abdul Majid Qureshi, Research Scholar, 
COMSATS Secretariat, 2nd Floor, Shahrah-e-Jamhuriat, G-5/2, 
Islamabad, Pakistan.


