Kathmandu University Medical Journal (2008), Vol. 6, No. 4, Issue 24, 491-496
Original Article

Seroprevalence of anti HCV antibodies among blood donors in
Kathmandu valley, Nepal

Karki S!, Ghimire P2, Tiwari BR?, Rajkarnikar M*

!Central Department of Microbiology, *Associate Professor, Central Department of Microbiology, *Microbiologist/
Quality Officer, *Director, Nepal Red Cross Society, Central Blood Transfusion Service, Exhibition Road, Kathmandu

Abstract

Aims and objectives: To study the seroprevalence of anti HCV antibodies among Nepalese blood donors in relation to
their age, sex, type of donation and times of donation.

Materials and methods: Descriptive cross-sectional study conducted in Nepal Red Cross Society (NRCS), Central
Blood Transfusion Service (CBTS), Kathmandu, from December 1, 2006 to September 1, 2007. A total of 33,255 blood
donors were screened for anti HCV antibodies by ELISA. Donor’s information was collected from blood donor’s record
form and statistical analysis was done using the software ‘SPSS 11.5” and ‘Winpepi ver. 3.8”.

Result: The seroprevalence of anti HCV antibodies in blood donors was 0.66% (95% CI= 0.58-0.76). Higher
seroprevalence was observed in male donors (0.7%, 95% CI= 0.6-0.8) than in female donors (0.4%, 95% CI= 0.2-0.6) (P
< 0.05). The seroprevalence was highest (0.82%) in the age group of 21-30 years and there was significantly decreasing
trends in seroprevalence with increasing age (P < 0.05). The highest seroprevalence among the male donors (0.88%)
was also observed in the age group of 21-30 years (P < 0.001). Among female donors the seroprevalence (0.47 %) was
highest in age group 41-50 years (P > 0.05). The seroprevalence of anti HCV was significantly higher in volunteer
donors (0.7%) than in replacement donors (0.4%) (P < 0.05). Similar seroprevalence of anti HCV was observed in first
time (0.65%) and repeat blood donors (0.67%) (P > 0.05).

Conclusion: The seroprevalence of anti HCV antibodies among blood donors in this study was similar to the
seroprevalence reported for general population by other studies. Similar seroprevalence in first time and repeat blood
donors as well as higher seroprevalence in volunteer donors than in replacement donors are the potential threats to safe
blood supply, which urges the need of more effective donor education and counselling of blood donors.
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epatitis C is an acute or chronic necroinflammatory 85.5% seroprevalence rate among injecting drug users
disease of the liver, due to infection with hepatitis from Kathmandu’.
C virus (HCV)'. It continues to be a major disease
burden in the world. In 1997, World Health Organization The major clinical manifestation of chronic hepatitis C
(WHO) estimated a worldwide prevalence of about 3% is progressive hepatic fibrosis, which leads to cirrhosis
with the virus affecting 170 million people worldwide and increased risk of hepatocellular carcinoma'. The
and three to four million new infections each year 2. probability of cirrhosis occurring in 10-20 years after
Among the viral hepatitis, HCV is dreadful in the aspect infection ranges from 5-25%'" and probability of
that its morbidity rate is high as it establishes a state of hepatocellular carcinoma after 20-30 years ranges from
chronic infection in as many as 85% of acutely infected 0.7-1.3% of the cases'”.
patients whereas about 15% of acutely infected patients
spontaneously clear the infection®*. The major risk factors for transmission of HCV are
intravenous drug abuse, blood transfusion, sexual
In Nepal seroprevalence of anti HCV antibodies among activity and hemodialysis'®. It has been reported that
general population and blood donors has been reported
ranging from 0.3-1.7%% %7 % %1% Among intravenous Correspondence
drug users, Shrestha et al.” have reported a HCV Mr. Bisnu Raj Tiwari
Quality Officer

infection rate of 94%. According to a more recent Cenral Blood Transfusion Service. Nenal Red Cross Societ
e . enra 00 ranstusion Service, Nepa € 0SS SOCIELY,

study, the seroposmwt[y rate of HCV for healthy adult Exhibition Road, Kathmandu

controls has been estimated to be 0.75% against the E-mail: bishnu_117@yahoo.com
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more than 90% of seronegative recipients who are
transfused with blood from HCV antibodies positive
donors undergo seroconversion'®. Thus, there is a high
prevalence of HCV infection in multiple transfused
thallassemic and hemophilic patients'>'6. With the
introduction of EIA (Enzyme Immunoassay) tests, the
risk of transfusion transmitted hepatitis C has been
substantially reduced”. Transmission may still occur
rarely from donors with recent infections who have not
developed detectable antibodies '8,

Materials and methods

This was a descriptive cross sectional study conducted
in Central Blood Transfusion Service (CBTS), Nepal
Red Cross Society, Exhibition Road, Kathmandu, over a
period of nine months (December 1, 2006 to September
1, 2007).

All blood donors, donating blood in Central Blood
Transfusion Service or in mobile camps organized in
Kathmandu valley were considered as study population.
A total of 33,255 blood donors were included in present
study. All individuals coming for blood donation were
examined for blood pressure, pulse, hemoglobin,
minimum weight, past history of jaundice and other
general health check up. Individuals satisfying the
blood donation eligibility criteria were selected for
blood donation.

Volunteer donors were defined as non-remunerative
donors donating blood voluntarily. Replacement donors
were non remunerative donors who donated blood for
particular patients admitted in hospital in replacement.

Donors who have made a recorded donation (by blood
donor card/Register) or who described themselves as
repeat donors were defined as repeat donors. Donors
who donated blood for the first time in their life were
defined as first time donors.

All the blood donors included in the study were assured
that confidentiality would be strictly maintained for the
test results as per guidelines of NRCS, CBTS.

Blood samples were collected by medical professionals
(Laboratory technicians and nurses) using aseptic
technique. Before collection of sample each donor was
requested to fill the donor form.
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Blood was drawn with the help of sterile blood bag
needle into the blood bag labeled with sample number.
At the end, about 5 ml of blood was transferred through
the blood bag tubing into a test tube labeled with
corresponding sample number. Serum was separated
in laboratory by centrifugation and used for testing the
presence of anti HCV antibodies.

Atotal 0f33,255blood donors were tested for detection of
anti HCV antibodies by third generation Enzyme linked
Immunosorbent Assay (ELISA) ( Genedia HCV ELISA
3.0, Green Cross Corporation, Kyunggi-do, Korea)
in an automated ELISA processor (Behring ELISA
Processor III, Dade Behring, Marbug, Germany). An
initial reactive test result was retested in another rapid
anti HCV spot test (HCV TRI-DOT, J. Mitra and Co.
Pvt. Ltd, New Delhi, India). Repeatedly reactive result
was considered seropositive for anti HCV antibodies.

The data was entered in Microsoft excel spreadsheet
collecting the information from blood donor’s record
form and was analyzed by the statistical software “SPSS
version 11.5”. ‘Chi —square’ test was used for testing
the significance. Cochran-armitage chi-square test for
trends was done for testing the significance of trends by
using the statistical software <>Winpepi ver. 3.8”".

Results

The seroprevalence of anti HCV antibodies was observed
tobe 0.66% (95% CI=0.58-0.76). Higher seroprevalence
rate was observed among male donors (0.7%, 95% CI=
0.6-0.8) than among female donors (0.4%, 95% CI =
0.2-0.6) (P < 0.05). The overall age wise trend analysis
showed that there was a significantly decreasing trend
in HCV seroprevalence with increasing age (P < 0.05).
Seroprevalence was found to be highest (0.82 %) in the
age group of 21-30 years. When stratification was done,
the age wise HCV seroprevalence was significantly
decreasing with increasing age in male blood donors
only but not in female blood donors. Among male
donors, seroprevalence of HCV was found to be highest
(0.88 %) in age group of 21-30 years (P < 0.001). In
female donors, the seroprevalence was highest (0.47%)
in age group of 41-50 years (P > 0.05) (Figure 1).
Higher seroprevalence was observed in volunteer
donors (0.7%) than in replacement donors (0.4%) (P
< 0.05). The seroprevalence was almost similar in first
time (0.65%) and in repeat donors (0.67%) (P > 0.05)
(Table 1).
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Fig 1: Age wise trends in seroprevalence of anti HCV antibodies among male and female

blood donors.

Table 1: Seroprevalence of anti HCV antibodies in blood donors according to sex, age, times of donation and type of

donation.
Blood donors Total (no) No. of Seropositive | Seroprevalence (%) P- value
Total 33,255 221 0.66
Sex
Male 28,989 204 0.7
Female 4,266 17 0.4 <0.05
Age
<20 5,434 25 0.46
21-30 15,704 129 0.82
31-40 8,455 55 0.65 P for trends,
41-50 3,161 11 0.34 <0.05
51-60 501 1 0.19
Times of donation
First time 16,476 108 0.65 >0.05
Repeated 16,779 113 0.67
Type of donation
Volunteer 29,552 206 0.7 <0.05
Replacement 3,703 15 0.4
Discussion

Present study revealed that the anti HCV seroprevalence
in blood donors was 0.66%. The seroprevalence
observed was in accordance with the study conducted by
Shrestha SM et al’, in which a seroprevalence of 0.6%
was observed among the general population. Shrestha
IL °also observed a seroprevalence of 0.75% among
the healthy adults. Notably, present seroprevalence was
quite lower than reported by Sawayama et al. ¢ among
general population (1.7%) and by Joshi et al.® among
blood donors (1.1%) of Kathmandu valley. Present
seroprevalence was fairly higher than reported by Singh?
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among blood donors (0.3%) and by Shrestha '© among
healthy males (0.35%) seeking jobs abroad. Thus, most
of the available data regarding anti HCV seroprevalence
from Nepal suggest that the seroprevalence among blood
donors and among the general population is similar.

Studies from northern India have reported HCV
seroprevalence ranging from 0.53 - 5.1% among their
blood donors?*?!. Studies from western India have
reported HCV seroprevalence ranging from 0.34 - 2.5
%?%>%. However, the seroprevalence observed in present



study was quite lower than reported by most of the
studies in major Indian cities. Present seroprevalence
was relatively lower than reported from major cities of
Pakistan, who reported the seroprevalence ranging from
1.87%- 6.8% 2*25-26:27.28 [ Japan and other western
economically developed nations, the seroprevalence of
anti HCV antibodies has been usually reported to be less
than 0.5 % ?*3°. Thus, it suggests that seroprevalence
of HCV among blood donors in Kathmandu valley,
is relatively lower than in major cities of South Asian
countries but fairly higher than in economically
developed countries.

In present study, a statistically significant difference in
seroprevalence was observed between male and female
blood donors. However, various studies reported that
higher seroprevalence rate may be found in either sex 2"
31.32 Tt has been suggested that such a sex wise difference
in seroprevalence might be due to differences in the risk
behavior, average age of blood donors, donor selection
criteria and modes of transmission.

Present study revealed an overall trend of decreasing
seroprevalence with increasing age, which was similar to
the data reported by Jain et al.?! from New Delhi of India.
Such result might be possibly due to higher exposure
rate to HCV in youth, increased possibility of being
diagnosed with increasing age and then self exclusion
from blood donation. The maximum seroprevalence rate
was observed in the age group 21-30 years which was
also in accordance with the data reported by Jain et al.?!.
When the data was stratified and gender wise analysis
was done this trend was found consistent with male
donor population only and in case of female donors the
trends was not statistically significant. The total number
of female donors in present study was much lower than
the total number of male donors, so analysis of a large
sample of female donors might prove useful to clarify
the age wise trends.

In present study, higher seroprevalence of HCV was
observed among volunteer donors (0.7%) than among
replacement donors (0.4%) and the difference was
statistically significant. Higher prevalence of transfusion
transmissible infections and its association with test
seeking behavior in community recruited volunteer
donors has been discussed by Goncalez et al 3 and
others. Higher seroprevalence in volunteer donors than
in replacement donors might indicate the test seeking
motivation, so only the further studies in this aspect can
reveal the scenario of test seeking motivation and its
substantial risk in Nepalese blood donors.

Present study revealed an almost similar seroprevalence
of anti HCV in first time and repeat blood donors. This
result was in accordance with that reported by Jain
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et al?! and Chaudhary et al*® from India. This result
was also in accordance with the study by Retrovirus
Epidemiology Donor Study (REDS) group* who also
reported no difference in donor behavioural risk factors
and incidence of HCV infection among frequent repeat
whole blood donors than infrequent repeat whole
blood donors. However, it is the general assumption
that regularly repeating volunteer donors are the safest
source for blood donation and such donation has been
encouraged worldwide.

Conclusion

The seroprevalence of anti HCV antibodies among
blood donors in Kathmandu valley was similar to the
seroprevalence reported for general population by
other studies. Similar seroprevalence in first time and
repeat blood donors as well as higher seroprevalence
in volunteer donors than in replacement donors are the
potential threats to safe blood supply. Studies revealing
the risk factors of HCV in blood donors population
should be conducted and implemented in donor
selection strategy, to screen the HCV infected donors
who are currently intruding the present donor selection
strategy.

Acknowledgement
The authors would like to thank Nepal Red Cross
Society for its support to conduct this study.

References

1. Thomas DL, Lemon SM. Hepatitis C. In:
Mandell GL, Bennett JE, Dolin R (eds). Mandell,
Douglas and Bennett’s Principle and practice
of Infectious diseases. 5" edn. Philadelphia:
Churchill Livingstone; 2000. P. 1736-59.

2. WHO. Hepatitis C: Global prevalence. Wkly
Epidemiol Rec 1997;72:341-8.

3. Alter MJ, Margolis HS, Krawczynski K, Judson
FN, Mares A, Alexander W], et al. The natural
history of community acquired hepatitis C in the
United States. N Engl J] Med 1992;327:1899-
905.

4. Villano SA, Vlahov D, Nelson KE, Cohn S,
Thomas DL. Persistence of viremia and the
importance of long term follow up after acute
hepatitis C infection. Hepatology 1999;29:908-
14.

5. Singh R. Prevalence of hepatitis C in blood
donors-A pilot study. INMA 1998;30:1-6.

6. Sawayama Y, Hayashi J, Ariama I, Furusyo N,
Kawasaki T, Kawasaki M, et al. A ten years
serological survey of hepatitis A, B and C viruses
infections in Nepal. J Epidemiol 1999;9:350-4.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Shrestha SM, Shrestha S, Tsuda F, Sawada N,
Tanaka T, Okamoto H, et al. Epidemiology
of hepatitis C virus infection in Nepal. Trop
Gastroenterol 1998;19:102-4.

Joshi M, Manandhar SP, Ghimire P.
Seroprevalence of Hepatitis B and Hepatitis C
Infection among Blood Donors of kathmandu
Valley. J Inst Sci Tech 1999;12:43-50.

Shrestha IL. Seroprevalence of antibodies to
hepatitis C virus among injecting drug users
from Kathmandu. KUMJ 2003;1:101-3.
Shrestha B. Serological surveillance of Anti
HCYV antibody among Nepalese males. J Nepal
Health Research Council 2006;4:7-11.

Di Bisceglie A, Goodman ZD, Ishak KG,
Hoofnagle JH, Melpolder JJ, Alter HJ. Long
term clinical and histopathological follow up of
chronic post transfusion hepatitis. Hepatology
1991;14:969-74.

Poynard T, Bedossa P, Opolon P. Natural history
of liver fibrosis progression in patients with
chronic hepatitis C. Lancet 1997;349:825-32.
Theodore SY, Jamal MM. Epidemiology of
Hepatitis C virus (HCV)  infection. IntJ Med
Sci 2006;3:41-6.

Vrielink H, Van der Poel CL, Reesink HW,
Zaaijer HL, Scholten E, Kremer LC, et al.
Look back study of infectivity of anti HCV
ELISA positive blood components. Lancet
1995;345:95-6.

Eyster ME, Diamondstone LS, Lien JM, Ehmann
WC, Quan S, Goedert JJ. Natural history of
hepatitis C virus infection in multitransfused
hemophiliacs: Effects of coinfection with human
immunodeficiency virus. The multicenter
hemophilia cohort study. J Acquir Immune
Defic Syndr 1993;6:602-10.

Brettler DB, Alter HJ, Dienstag JL, Forsberg
AD, Levine PH. Prevalence of hepatitis C virus
antibody in a cohort of hemophilia patients.
Blood 1990;76:254-6.

Donahue JG, Munoz A, Ness PM, Brown DE
Jr, Yawn DH, McAllister HA Jr, et al. The
declining risk of post-transfusion hepatitis C
virus infection. N Engl J Med 1992;327:369—
73.

Widell A, Elmud H, Persson MH, Jonsson M.
Transmission hepatitis C via both erythrocyte
and platelet transfusion from a single donor in
serological window-phase of hepatitis C. Vox
Sang 1996;71:55-7.

Makroo RN, Raina V, Kaushik V. Prevalence
of hepatitis C virus antibody in healthy blood
donors. Indian J Med Res 1999;110:123-5.

495

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Choudhury N, Ramesh V, Saraswat S, Naik
S. Effectiveness of mandatory transmissible
diseases screening in Indian blood donors.
Indian J Med Res 1995;101:229-32.

Jain A, Rana SS, Chakravarty P, Gupta RK,
Murthy NS, Nath MC, et al. The prevalence
of hepatitis C virus antibodies among the
voluntary blood donors of New Dehli, India.
Eur J Epidemiology 2003;18:695-7.

Arankalle VA, Chadha MS, Jha J, Amrapurkar
DN, Banerjee K. Prevalence of anti HCV
antibodies in Western India. Indian J] Med Res
1995:101:91-3.

Deshpande A, Kumar A, Khodaiji S, Gupta
AD. Prevalence of hepatitis C virus antibody
in healthy blood donors. Indian J Hemat Blood
Transf 1998;16:71-2.

Ali N, Nadeem M, Qamar A, Qureshi AH, Ejaz
A. Frequency of Hepatitis-C virus antibodies in
blood donors in Combined Military Hospital,
Quetta. Pak J Med Sci 2003;19:41-4.

Ahmad S, Gull J, Bano KA, Aftab M, Kokhar
MS. Prevalence of anti Hepatitis C antibodies
in healthy blood donors at Services Hospital
Lahore. Pakistan Postgrad Med J 2002;13:18-
20.

Asif N, Kokhar N, Ilahi F. Seroprevalence
of HBV, HCV and HIV infection among
voluntary non remunerated and replacement
donors in Northern Pakistan. Pak J Med Sci
2004;20:24-8.

Chaudhary IA, Samiullah, Khan SS, Masod
R, Sardar MA, Mallhi AA. Seroprevalence
of Hepatitis B and C among the healthy
blood donors at Fauji Foundation Hospital,
Rawalpindi. Pak J Med Sci 2007;23:64-7.
Akhtar S, Younus M, Adil S, Jafri SH, Hassan
F. Hepatitis C virus infection in asymptomatic
male volunteer blood donors in Karachi,
Pakistan. J Viral Hepat 2004;11:527-35.
Tanaka J, Kumagai J, Katayama K, Komiya
Y, Mizui M, Yamanaka R, et al. Sex- and age
specific carriers of hepatitis B and C viruses
in Japan estimated by the prevalence in the
3,485,748 first-time blood donors during 1995-
2000. Inter J virology 2004;47:32-40.

Alter MJ, Krusjon Moran D, Nainan OV,
McQuillan GM, Gao F, Moyer LA, et al. The
prevalence of hepatitis C virus infection in the
United States, 1988 through 1994. N Engl J
Med 1999;341:556-62.

Yumiko Y, Takashi O, Yoshitaka K, Dorothy
MDA, Prisca SAL, Christopher JG. The
prevalence of HIV, HBV and HCV among



32.

33.

Filipino blood donors and overseas work visa
applicant. Bulletin WHO 2007;85:131-7.
Carreto-Vélez MA, Carrada-Bravo T, Martinez-
Magdaleno A. Seroprevalence of HBV, HCV
and HIV in blood donors in Irapuato. Salud
Publica de México 2003;45:S690-S693.
Goncalez TT, Sabino EC, Murphy EL, Chen
S, Chamone DA, McFarland W. Human
immunodeficiency virus test-seeking motivation
in blood donors, Sdo Paulo, Brazil. Vox Sang
2006;90:170-6.

496

34. Schreiber GB, Glynn SA, Busch MP, Sharma

UK, Wright DJ, Kleinman SH.

Incidence rates of viral infection among repeat
donors: Are frequent donor safer; Retrovirus
Epidemiology Donor Study. Transfusion
2001;41:730-5.



