29 J App Pharm 01(01): 29-36; October, 2009 Riffat ez al., 2009

HEPATITIS-C IN HUMAN URBAN POPULATION OF BAHAWALPUR
DISTRICT, PUNJAB-PAKISTAN: SEROPREVALENCE AND RISK FACTORS

Rifat-ul-Zaman, Sohail Babar, Zafar Igbal

Department of Pharmacy, the Islamia University of Bahawalpur-Pakistan

SUMMARY

Hepatitis C virus (HCV) infections have been reached epidemic proportions in
many parts of the world. Present study was carried out to determine prevalence
of Hepatitis C in relation to promotive factors among human urban population of
Bahawalpur-district, Punjab-Pakistan for a period of 12 months (October 01,
2007 to September 30, 2008). Determination of serum anti-HCV activity and
obtaining answers from a study-specific questionnaire was done. HCV-positive
(Rapid immunochromatographic tests) participants were interviewed regarding
past and present life style to determine promotive factors. Seroprevalence of
Hepatitis C was 6.29% in the observed urban population (10-70 years) of
Bahawalpur (n=1352) i.e. divided into three age groups; old (=50 years), mature
(20=50 years) and young (10=20 years). Maximum prevalence of hepatitis C
(6.55%: female, 6.63; male, 6.49) was found in old in comparison to mature
(6.49%: female, 6.67; male, 6.31) and young (5.42%: female, 5.15; male, 5.67)
population. Analysis of socioeconomic status indicated a higher HCV (7.86, 95%
Cl: 0.05760-0.10643) in the individuals with a low socioeconomic level and a high
rate of overcrowding (8.02, 95% CI: 0.05546-0.11502). A high seroprevalence
was found in parlor/barber-shop female and male users (7.24, 95% Cl: 0.04840-
0.10717; 6.25, 95% CI: 0.0424-0.09133). Virus was found maximum (13.01, 95%
Cl: 0.09960-0.168 and 7.30, 95% CI: 0.0567-0.0934) due to blood transfusion
and non-sterile pricking respectively. Dentist visitors and surgically operated
population was infected 7.10% (95% CI: 0.0541-0.08266) and 8.47% (95% CI:
0.06069-0.11710) respectively.

HCV was found spreading rapidly among population of Bahawalpur district which
was linked to deprived socioeconomic conditions, poor sanitation, non-sterile
pricking, blood transfusion, barber/parlor's shops, dentist's clinics and surgical
operations.
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INTRODUCTION

Hepatitis C virus (HCV) is among the principal causes of severe liver disease, including
hepatocellular carcinoma and cirrhosis-related end-stage liver disease (Joseph et al., 2006). The
World Health Organization (WHO) estimates that there are 170 million people with chronic HCV
infection worldwide (WHO, 2000; Ali et al., 2009). Hepatitis C is estimated to cause 366 000
deaths annually (Perz et al, 2006). Given its large population (165 million) and intermediate to
high rates of infection, Pakistan is among the worst afflicted nations (Ali ef al., 2009). Pakistan
has one of the world’'s highest fertility rates, exceeding four children per woman (The world
factbook, 2007). Its approximately 800 000 sg km are slightly less than twice the size of the state
of California in the USA and Pakistan is larger than either Turkey or Chile. Considering Pakistan's
size and large, growing population, there is a surprising dearth of information about hepatitis
prevalence and about its risk factors (Shepard et al,, 2005; Ali ef al., 2009).

Hepatitis viruses can be transmitted by means of acupuncture, tattooing, and sharing razors.
Needle stick injuries in the health care setting result in a 3% risk of HCV transmission. HCV
prevalence among health care workers has also been reported similar to that of the general
population (Russmann et al., 2007). Nosocomial patient-to-patient transmissions may occur by
means of a contaminated colonoscope, via dialysis, or during surgery, including organ
transplantation (Ross et al, 2009). The uncommon routes of transmission of hepatic viral
infections, which affect less than 5% of the individuals at risk, include high-risk sexual activity and
maternal-fetal transmission have been identified. Casual household contact and contact with the
saliva of those infected are inefficient modes of transmission (de Waure et al, 2009).

Hepatic viral infections have been found with shared routes of transmission, can cause serious
morbidity and mortality globally (Smith et al., 2006). Major routes of transmission for Hepatitis-C
are more often associated with vertical transmission, sexual contact and both household and
occupational contacts. Hepatitis C is primarily transmitted through percutaneous exposures,
particularly in the context of injection drug use, though it appears that it can be transmitted
sexually as well as vertically (Memish et al., 2006). Co-infection with HIV type 1 appears to
increase the risk of both sexual and maternal-fetal transmission of HCV and HBV (Smith et al.,
2006; Vincent et al., 2007; Carrano et al, 2009).

In an earlier report the prevalence of Hepatitis-C was determined in population of the urban area
of Bahawalpur district, while presently aimed to examine the seroprevalence of Hepatitis-C
infection in same population in relation to promotive factors. No comparable studies were done
recently and no previous studies have looked at the prevalence in relation to promotive factors in
such a population.

MATERIALS AND METHODS

The present study was carried out from October 01, 2007 to September 30, 2008. A randomly
selected segment of population; 1352 peoples (both sex) of different age and profession of urban
areas of Bahawalpur, Pakistan, was evaluated for Hepatitis C-infection and promoting factors.

Selection and division of population

Population of both sex, age, profession; 10-70 years (without any previous diagnosis) was divided
into three groups i.e. young (10=20 years), mature (20=50 years) and old (=50 years). Same
ages male and female were grouped separately. A willingness certificate singed by each
individual/parents/guardians for co-operation in carrying out the purpose of present study was
obtained before his/her inclusion in the study (Tassaduqge et al., 2004).
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HCV promoting factors

Hepatitis-C promoting factors, relating to the participants were age, sex, type of housing, use of
barber/parlor's shop(s), home crowding, family income (in minimum wages), blood transfusions,
non-sterile pricking, dental and surgical procedures. An interview with the participants and their
parent(s)/guardian(s) was conducted to fill out the questioner (Nurgalieva et al, 2002; Russmann
ef al, 2007).

Blood sample collection and evaluation

3.0 mL of fresh blood sample was taken from each volunteer by vene-puncture arm vein.
Specimen was allowed to clot without hemaolysis which was centrifuged at 3500 rpm (Labofuge,
Heraeus, Germany) for 20 minutes. Sample serum was tested immediately for HCV antibody by
using rapid chromatographic immunoassay from Acon Laboratories USA (Tassaduge et al.,
2004).

Rapid chromatographic immunoassay for Hepatitis C

The qualitative, solid phase, single test devices (Acon) were used to detect the infections with
HCV. The Acon devices are two-site sandwich immunoassay for the detection of HCV antibodies
in serum/plasma (Blumberg, 197 1; Wilber, 1993).

Statistical analysis

The data was analyzed stafistically by using tests of proportions, Chi-square test (X*) and
confidence interval. A P<0.05 was considered statistically significant. A 95% confidence interval
was calculated as follows

P+ (\pa/n) X Zys
Where
P = HCV-seropositive proportions of population
q=1-p

n = total number of cases
Z = standard normal variate (1.96)
d = degree of freedom

RESULTS
HCV-seroprevalence

A total of 1352 volunteers (277 young, 663 mature and 412 old of both sex) evaluated for the
presence of anti-HCV in this study. Seroprevalence of infection was 6.29% in the observed
population (Fig.1). Maximum prevalence was found in mature female group (6.67%, 95% CI:
0.0635-0.1411) in comparison to all other male and female groups (Table 1).

Eftect of promoting factors on HCV-seroprevalence

The prevalence of infection was 2.46% (95% Cl: 0.01215-0.04977), 6.88% (95% CI: 0.0511-
0.09201) and 7.86% (95% CI: 0.05760-0.10643) among the subjects with the high, middle and
low socioeconomic status. Home crowding indicated 4.79% (95% CIl: 0.02842-0.08034) infection
in those residing 1-2 person/room, 6.08% (95% CI: 0.04591-0.0801) and 8.02% (95% CI:
0.05546-0.11502) infection living 3-4 and more than 4 persons/room respectively. The virus was
found maximum in the barber/parlor's shop users (6.69%, 95% Cl: 0.05054-0.08805) and in those
(13.01%, 95% CI: 0.09960-0.168) who were blood transfused. HCV infection was high due to
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B47% (05% CI: 0.06060-0.11710) ware infecied dwe to dental and surgical proceduras
respectively (Table 2).

Table 1. Prevalence of anti-HCV positive by age and gendear
— Anti-HCV positive (%)
Group (year) Total (N=1352) Female (N=605) Mala (N.=74T)
% [05% CI] (n) % [95%CI] (n) % [95%CI1] (n)
Young | 10=20 |5.42[0.0324 0.0881]15 | 5.15[0.0233-0.1043] 7 567 [0.0274-0.1006] 8
Malure | 20=50 |5.40[0.0483-0.0864] 43 | 667 [0.0635-0.1411] 22 | 6.31 [0.0591-0.1344] 21
2id =00 |6.55 [0.0451-0.0040] 27 | 6.63 [0.0373-0.11234]12 | 6.49[0.0390-0.1051] 15

HCV, hepatitis C virus; Cl, confidance interval

Table 2. HCV-saroprevalence distribution according to the promoting factors among
female and male population

Anti-HCV positive (9)

Promoting factors of HCV

Total (N=1352)
% [95% CI] (m)

Female (N=605)
% [95%C1] (i)

Male (Na=747)
% [95%CI] (n)

Socioaconomic | High | 2.46 [0.01215-0.04077] 7 | 2.27 [0.00825. 0.06450] 3| 2.61 [0.01062-0.06516] 4
siatus r
Middie | 6.88 [0.0511-0.00201] 41 | &7 [0-04505-0-1080T1) 6 0g 19 gugaz 0.1012) 23
Lower [7.86 [0.05760.0.10543] 7| ©-06 0.05109-0.12528] | 760 0050450 11586]
Crowding 1.2 |470[0.02842-0,08034] 13| 5.10 [0.02256.0.11303] 5| 4 62 [0.02302-0.08855] 8
(No of 585 [0.03860-0.087 78] | 6.26 [0.04300-0.00110]
erecniroom) 24 | 6.08[0.04501-0.0801] 46 o e
4 |202[005545.0.11502) 25| 7 2002300 12825] | W52 052550 13502
Jsa of 570 [0.03626.0.08683]
bber/oarior Mo  |5.87[0.04331-0.07930] 30| 5.08 [0.038-0.00256] 18 T
shops Yes |6.60[0.05054-0.08805] 46| *2* [0OI0I07TT] 1 g 10 0424-0.00132] 24
Blood _ 387 [0.02442-0.06114] | 3.68 [0.02400-0.05610]
Blod o Mo  |3.76 [0.02747-0.05145] 37 4 o
Yes | 1201 (0.09960.0.159] g | 1325 1008035 010283 | 22T [L0R906 0 TET74]
Injection/ Storile .
Lo | pocking 4,00 [0.0242-0.0600] 28 |5.08 [0.02000-0.08404] 134.76 [0.02021-0.07708] 15
”p“r?:'}fi‘ﬁgm“ 7.30 [0.0567-0.00234] 57 [7.74 [0.05381-0.11025] 27| 6.04 [0.0401-0.00743] 30
Visi o dentists | Mo | 544 [0.0305-0.0743] 36 |5.32[0.0331-0.08461] 165 54 [0.09626-0.0840] 20
clinic Ys | 71010.0541-0.00266] 49 | 7-57 I0-05T0E-0.TT100] [ 674 [0.04547-0.096419
Surgical 553 [0.03783-0,08030] | 5.6 [0.03744-0.07644]
i Mo |5.44 [0.04187-0.07050] 53 = s
Yes |2.4710.06089.0.11710) 32| 90 00050 014007 | €4 05483 01281

HCV, hepatitis C virus;

Cl, confidence interval
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DISCUSSION

Tha prevalance of HCV infection in relation to promotive factors was investigated in a population-
based sample of urban population of Bahawalpur district of Pakistan in the presant study. A total
of 1352 individuals weare tesied for the prasence of infection out of which B5 wara infectad (Fig.1).
The study showed an overall 6.20% HCV-seroprevalence (Fig.1). This figure is higher than the
prevalence of infection detected earlier in the similar study (Rifat-uz-Zamamn, 2008). Howavaer,
obsarvad high prevalence of HCV seropositivity was found inconsistent with other studies of adult
populaticns worldwide (Habib ot ai, 2001; McCuillan &f &', 2004; Ross &f al., 2009).

The analysis of data indicated a maximum prevalence of hapatitis C; 6.60% in old in compariscn
o mature (6.46%) and young (6.40%.) population (Fig.1). Maximum prevalence, 8.679% (05% Cl:
0.0635-0.1411) and 6499 (95% CI: 0.03%0-0.1051) was observed in mature female and old
male groups respectively (Tabla 1). However, male and female group of sama age ramainad only
slighily diffarant to each other. Minimum prevalence of infection was cbserved in young group in
comparizon to old and maiures (Tabla 1) probably due to less exposure io the virus which is in
agreament with the CDC, (2000). Findings are alzso in consistent with the previous study (Rifat-
uz-Zaman, 2006). The increased pravalence in persons older than 12 years might associate with
the initiation of sexual activity (Jacobs af &, 1997). The drug abuse, divorced or separated
maarital status and low educational level remain some other means (Gunn ef al., 2003).

Socicaconomic status is often a surrogate marker for the level of sanitary and hygienic praclicas
and it is a major factor that directly comelates with viral hepatic infections (Joshi et &, 2008).
Data showed less rate of infection in both female and male groups of the upper scoicaconomic
levelars and an inverse association belween socioaconomic stalus verses presence of infections
was obsarved. (Table 2) Crowding is ancther indirect measure of household hygiene and it has
bean reported to be an important risk factor for hepatic viral infection acquisition (Mastromatteo af
al., 2001). The findings demonsftrated the direct relation of crowding with the spread of infaction.

Data showed the barber/parlor-shops as the major source of viral pariicle and among the visitors
of barber/pariors shops, 7.24% (058% Gl 0.04840-0.107 17) female and 6.25% (95% Cl: 0L0424-
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0.00133) male while 508% (05% Cl: 0.038-0.00256) female and 5709 (05% Cl: 0.02826-
0.08683) non-usars got infeclion. This study further pointed out that 13.25% (95% Cl; 0.08535-
0.19263) female and 12.81% (95% CI: 0.08008-0.18114) male who blood transfused ware
infectad compared with 3.87% (95% Cl: 0.02442-0.06114) female and 2.68% (95% Gl 0.02400-
0.05610) male who were not ever fransfused. The similar findings wera also reported by
Deizenhammer of &, (2006), Khaja af al, (2006) and Mirza &f &, (2007).

Furthermora, non-sterile pricking and imjection with re-usad syringes prasanted high risk of viral
infection. It has been noted previously that such praclice is a risk factor for infection
{Deisenhammer o &, 2006; Xia & al, 2008; Jauffret-Roustide &f al, 2009). Ancther major
finding of the current study was the higher prevalance of infection among thosa who treafed in the
denfist clinic; among treated famale, 7.579% (95% Cl: 0.05106-0.11100) and male, &6.74% (D59
Cl: 0.04547-0.09688) wera found infectad and finding is inconsistent with Russmann ef al,
{2007}, Additicnal risk factor for transmission of infection was found surgical operations carmied
out by mon-sterila and infected surgical equipments (Table 2) (Fry, 2007).

The lwing conditions or exposure to environmental factors, cultural practices, nutritional factors or
sanitary circumstances are relevani factors in addition to percutanecus and surgical faciors for
increasing prevalence of HCV. As seoveral other studies have shown, poor sociceconomic
conditions associated with overcrowding and imadeguate hygiene at home are imporiani risk
factors for infection (Chiquate of al, 2006; Lock of &, 2007). Indeed, in present siudy a
significant comelation was found between sociceconomic conditions, household crowding, non-
sharile pricking, blood transfusion, use of barberiparor's shops, dental and surgical proceduras,
confirming the previously reported data (Quddus ot al, 2006; Rifat-uz-Zaman, 2008). This study
indicated further, the marked increase in the prevalance of infection in same segmant of
population within threa years.
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