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Abstract
Background and Objectives: Hepatitis C Virus (HCV) remains the most common cause of transfusionrelated hepatitis in the world. Despite the accurate screening methods introduced after the discovery of
the virus about two decades ago, blood and blood products transfusion remains an important source of
HCV infection in Jordan. The worldwide prevalence of HCV among blood donors is variable, ranging
between 0.17 and 20%. The main objective of this study was to determine the prevalence of positive
serology for HCV among blood donors in the population of Northern Jordan. The prevalence of different
HCV genotypes among positive serology individuals was a secondary objective of the study.
Study Population and Methods: From January 2004 till June 2006, a total of 14,236 individuals
(13666 males and 570 females) donated blood at King Abdullah University Hospital. A third-generation
Enzyme- Linked Immuno-Sorbent Assay (ELISA) test system using the commercial Diasorin kit, ETIAB-HCVK- 4(N0146, N0147) which was used to screen all donors for antibodies to HCV. The test was
performed strictly as per the manufacturer's instructions. Data were collected from the blood bank
database. Samples of HCV positive serology and detectable HCV RNA were submitted to genotyping
using Real Time PCR. (MX 4000) method.
Results: A total of 29 blood donors (27 males, 2 females) were tested positive for anti-HCV antibodies,
with an overall prevalence of 0.20%. The seroprevalence in females was approximately the double of
that of males (0.35% vs 0.19%). The most prevalent HCV genotype was type 4.
Conclusion: This study indicates that the prevalence of HCV among blood donors in the North of
Jordan is lower than that in other regions of the country. Overall, our national prevalence of HCV among
healthy blood donors (0.2%-0.79%) is concordant with the results of epidemiological studies from the
Western World (0.17-0.1.5%). The most prevalent HCV genotype in this cohort of individuals was
genotype 4.
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Introduction

Materials and Methods

Since its discovery in 1989, HCV was identified
as the major cause of non-A non-B hepatitis, with
blood transfusion and intravenous drug use as the
main modes of transmission. 1, 2 Blood borne
pathogens like Hepatitis B Virus (HBV),
Hepatitis C Virus (HCV) and human
immunodeficiency virus are considered serious
but preventable public health problems in the
developing world. 3,4 Hepatitis C infection is a
growing worldwide health concern. The World
Health Organization estimates that 3% (170
million) of the world's population is chronically
infected with the virus. 5, 6 It is a leading cause of
liver cirrhosis and hepatocellular carcinoma in
Western countries, and only the second to HBV
in the developing countries. 7- 11

This cross-sectional study was carried out at King
Abdullah University Hospital, which serves about
2 million people in the North of Jordan. During
the period between January, 2004 and June, 2006,
all adult blood donors screened for HCV were
enrolled in this study. All participants were firsttime blood donors. A focused medical evaluation
to all potential donors was performed routinely
by blood bank staff. Individuals with serious
chronic medical problems and candiadtes with
high pre-test probability for HCV infection were
not allowed to donate blood. Most of the donors
were Jordanians and relatives of inpatients, and
they donated blood on an exchange basis.

Considerable geographic and temporal variations
in the incidence and prevalence of HCV infection
have been reported in studies of blood donors,
ranging from 0.17-1.5% in Western Europe, 6%
in Central African regions and 1.6% in Southern
and East Africa. However, it may reach up to
20% in Egypt and Central Asia, reflecting the
remarkable variation in population prevalence of
the disease between Western countries and the
developing world. 12, 13
Since the introduction of routine screening for
HCV antibodies of blood donors in 1992, the
incidence of transfusion-associated hepatitis C
has decreased significantly worldwide.
After the introduction of newer, more sensitive
third generation ELISA in the late 1990's, the rate
of transfusion-associated HCV infection has
decreased further .14-16
Earlier data from Jordan suggested that the
prevalence of anti-HCV antibodies in the serum
of blood donors is about 0.79%.17-19 The aim of
the present study was to determine the prevalence
of positive HCV serology among asymptomatic
first-time blood donors in the North of Jordan. A
secondary objective was to estimate the
prevalence of different HCV genotypes in blood
donors with positive serology.
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During the study period, a total of 14,236
potential donors, 13666 males (96%) and 570
females (4%), donated blood at King Abdullah
University Hospital. A third-generation Enzymelinked Immuno-Sorbent Assay (ELISA) test
system using the commercial Diasorin kit, ETIAB-HCVK- 4(N0146, N0147), was used to
screen all the samples for antibodies to HCV. The
tests were performed as per the manufacturer's
instructions. Data collection and patient's
information were strictly confidential according
to the Helsinki Declaration.
Results
Only 29 individuals out of 14,236 potential donor
tested were found positive for anti-HCV
antibodies (Table 1). Therefore, the prevalence of
positive HCV serology in this patient population
was 0.20%. Among males, the seroprevalence
was 0.19%, while the seroprevalence was almost
the double (0.35%) among females.
HCV genotyping was performed in 26 out of 29
patients (Table 2). The remaining three patients
had undetectable HCV RNA by PCR, and thus no
genotyping was performed.
The most prevalent genotypes was 4(69%)
followed by genotype 1(31%). Other genotypes
were not identified in this cohort of patients.
Viral kinetics including HCV RNA levels during
and after treatment period is being evaluated in a
prospective study at our institution.
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Table (1): Anti-HCV antibodies results among
blood donors according to gender distribution.
Gender

Screened

Male
Female
Total

13666
570
14,236

Tested anti
HCV
positive
27
2
29

Prevalence
%
0.19%
0.35%
0.2%

Table (2): HCV genotype distribution among
positive anti-HCV blood donors.
Sex
Male
Female
Total

Genotype I
8
0
8

Genotype IV
16
2
18

Total
25
2
26

Discussion
First-time blood donors had twice the risk for
presenting a positive HCV test. This association
is plausible, since first-time donors have never
been screened before. 20, 21
The prevalence of anti-HCV in blood donors
varies considerably around the world with a
prevalence of 1.2 per cent in Japan, 22 0.42 per
cent in Germany, 23 0.68 per cent in France, 24
0.87 per cent in Italy, 25 and 0.01 to 0.55 per cent
in United States and United Kingdom. 26, 27 With
regard to the burden of HCV seroprevalence in
the developing countries blood donors, it has
been reported to be 2.4% in the Eastern Province
of Saudi Arabia, 28 12.3% in Nigeria, 29 0.9% in
Ghana, 30 and more than 20% in Egypt. 31
A number of Jordanian studies reported an
overall prevalence of about 0.79%. 17-19 Our study
is the first to report data from the North of
Jordan.
Interestingly, the current study is in agreement
with prior local reports that stated that the overall
HCV seroprevalence of blood donors is lower
than that in neighboring countries such as Saudi
Arabia or Egypt, 28, 31 and very close to the figures
of the developed countries. 22-27 This may reflect,
in fact, the low prevalence of HCV in Jordanian
population or a selection bias by blood banks for
young healthy adult donors.
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This assumption warrants further evaluation, with
a larger-scale epidemiological study of samples
representative of different regions of the country
and variable age groups of the population.
It has been established that the incidence of posttransfusion hepatitis C infection decreases
considerably after screening the blood for antiHCV by third generation ELISA tests. 14
However, the risk of transmission of HCV cannot
be totally eliminated with the current screening
techniques. In fact, the sensitivity is limited for
the "window period" when the antibodies cannot
be detected either because the production of
antibodies has not yet started or the antibody
levels are too low to be detected by the assay.16
Conclusions
The prevalence of HCV-positive blood donors is
relatively low in Northern Jordan in comparison
to other areas of the country. Overall, our
national prevalence of HCV among healthy blood
donors (0.2%-0.79%) is concordant with the
studies from the developed world. This may
represent the result of highly selective criteria for
blood donation adopted by blood banks in Jordan.
In our study population, the most prevalent HCV
genotype is genotype 4, followed by genotype 1.
References
1. Choo Q, Kuo G, Overby L .R, Bradley D. W, et al.
Isolation of a cDNA clone derived from a bloodborne non-A non-B viral hepatitis genome. Science
1989; 244:358-362.
2. Sharara AI, Hunt CM, Hamilton JD. Hepatitis C.
Ann Int Med 1996; 125:658-668.
3. Chen DS. Public health measures to control
hepatitis B virus infection in the developing
countries of the Asia–Pacific region. J
Gastroenterol Hepatol 2000; 15(suppl.):E7–10.
4. Khattak MF et al. Seroprevalence of hepatitis B, C
and HIV in blood donors in northern Pakistan.
Journal of the Pakistan Medical Association 2002;
59:398–402.
5. World Health Organization. Hepatitis C: global
prevalence. Wkly Epidemiol Rec. 1997; 72:341–
344.

J Med J 2008; September: Vol. 42(3) http:⁄⁄dar.ju.edu.jo⁄jmj

Prevalence of Hepatitis C Virus Antibodies Among Blood Donors… Abdullah Rashdan et al.
6. World Health Organization. Global surveillance and
control of hepatitis C. Report of a WHO
Consultation organized in collaboration with the
Viral Hepatitis Prevention Board, Antwerp,
Belgium. J Viral Hep. 1999; 6:35–47.
7. Alter MJ, Margolis H, Krawczynski et al. The
natural history of community- acquired hepatitis C
in the United States. N Engl J Med 1992; 327: 18991905.
8. Candotti D, Temple J, Sarkodie F, Allain JP.
Frequent recovery and broad genotype 2 diversity
characterize hepatitis C virus infection in Ghana.
West Afr J Virol 2003; 77: 7914-7923.
9. Hassan F, Jeffers LJ, Demedina M et al. Hepatitis
C-associated hepatocellular carcinoma. Hepatology
1990; 12: 589-591.
10. Hassan MM, Zaghloul AS, El-Serag HB et al. The
role of hepatitis C in hepatocellular carcinoma: a
case control study among Egyptian patients. J Clin
Gastroenterol 2001; 33: 123-126.
11. Montalto G, Cervello M, Giannitrapani L, Dantona
F, Terranova A, Castagnetta LA. Epidemiology,
risk factors, and natural history of hepatocellular
carcinoma. Ann N Y Acad Sci 2002; 963: 13-20.
12. Wasley A, Alter MJ. Epidemiology of hepatitis C:
geographic differences and temporal trends. Semin
Liver Dis 2000; 20: 1-16.
13. Madhava V, Burgess C, Drucker E. Epidemiology
of chronic hepatitis C virus infection in subSaharan Africa. Lancet Infect Dis 2002; 2: 293302.
14. Dodd RY. Transfusion-transmitted hepatitis virus
infection. Hematol Oncol Cl in North Am 1995; 9:
137-154.
15. Watanabe J, Matsumoto C, Fujimura K, Shimade T
, Yoshizawa H, Okamoto H, et al. Predictive value
of screening tests for persistent hepatitis virus
infection evidenced by viraemia. Japanese
experience. Vox Sang 1993; 65: 199-203.
16. Bresters D, Cuypers HTM, Reesink HW,
Schaasberg WP, Vander Poel CL, MauserBunschoten EP, et al. Enhanced sensitivity of a
second generation ELISA for antibody to hepatitis
C virus. Vox Sang 1992; 62: 213-217.
17. Jbara I, Abu Alshiekh NK et al. Prevalence of
hepatitis C virus antibodies among blood donors at
Prince Hashem Hospital, Zarka- Jordan. J Med J
2006; 40 (3): 190-193.
18. Farouk A Alquadan. Prevalence of hepatitis B
surface antigen and anti hepatitis C virus among
blood donors in Jordan. Al- Manareh 2003; 9: 147155.

182

19. Sayed RM, Khaled A, et al. Prevalence of hepatitis
B and C among blood donors; Saudi Medical
Journal 2000; 21: 942-944.
20. Conry-Cantilena C, VanRaden M, Gibble J, et al.
Routes of infection, viremia, and liver disease in
blood donors found to have hepatitis C virus
infection. N Engl J Med. 1996; 334:1691–1696.
21. Delage G, Infante-Rivard C, Chiavetta J-A,
Willems B, Pi D, Fast M. Risk factors for
acquisition of hepatitis C virus infection in blood
donors: Results of a case-control study.
Gastroenterology 1999; 116:893–899.
22. Choo QL, Weiner AJ, Overby LR,Kuo G,
Houghton M, Bradley DW. Hepatitis C virus: the
major causative agent of viral nonA, non-B
hepatitis. Br Med Bull 1990; 46: 423-441.
23. Kuhnl P, Seidl S, Stange W, Beyer J, Sibrowski W,
Flik J. Antibody to hepatitis C virus in German
blood donors. Lancet 1989; 2: 324.
24. Janot C, Courouce AM, Maniez M. Antibodies to
hepatitis C virus in French blood donors. Lancet
1989; 2: 796-797.
25. Sirchia G, Bellobuono A, Giovanetti A, Marconi
M. Antibodies to hepatitis C virus in Italian blood
donors. Lancet 1989; 2: 797.
26. Van der Poel CL. Hepatitis C virus: into the fourth
generation. Vox Sang 1994; 67(Suppl 3): 95-98.
27. Cuthbert JA. Hepatitis C: progress and problems.
Clin Microbiol Rev 1994; 7: 505-532.
28. Fathalla SE, Al-Jama AA, Badawy MS et al.
Prevalence of hepatitis C virus infection in the
Eastern Province of Saudi Arabia by re-DNA
second generation and supplemental EIA tests.
Saudi Med J 2003; 24 (Suppl 2): S120-121.
29. Halim NK, Ajayi OI. Risk factors and
seroprevalence of hepatitis C antibody in blood
donors in Nigeria. East Afr Med J 2000; 77: 410412.
30. Ampofo W, Nii-Trebi N, Ansah J et al. Prevalence
of blood-borne infectious diseases in blood donors
in Ghana. J Clin Microbiol 2002; 40: 3523-3525.
31. Arthur RR, Hassan NF, Abdallah MY, elSharkawy MS, Saad MD, Hackbart BG, et al.
Hepatitis C antibody prevalence in blood donors in
different governorates in Egypt. Trans R Soc Trol
Med Hyg 1997; 91: 271-274.

J Med J 2008; September: Vol. 42(3) http:⁄⁄dar.ju.edu.jo⁄jmj

Prevalence of Hepatitis C Virus Antibodies Among Blood Donors… Abdullah Rashdan et al.

ﻣﺪى إﻧﺘﺸﺎر ﻣﻀﺎد إﻟﺘﻬﺎب اﻟﻜﺒﺪ اﻟﻔﻴﺮوﺳﻲ )ج( ﺑﻴﻦ اﻟﻤﺘﻄﻮﻋﻴﻦ ﻟﻠﺘﺒﺮع ﺑﺎﻟﺪم ﻓﻲ ﺷﻤﺎل اﻷردن
ﻋﺒﺪ اﷲ اﻟﺮﺷﺪان 1،ﺷﺎدي ﺣﺠﺎوي 1 ،ﺧﺎﻟﺪ ﺟﺎد اﷲ 1 ،اﺳﻤﺎﻋﻴﻞ ﻣﻄﺎﻟﻘﺔ

2

 -1ﻗﺴﻢ اﻻﻣﺮاض اﻟﺒﺎﻃﻨﻴﺔ ،ﻣﺴﺘﺸﻔﻰ اﻟﻤﻠﻚ ﻋﺒﺪ اﷲ اﻟﺠﺎﻣﻌﻲ ،ارﺑﺪ ،اﻷردن ؛  -2ﻗﺴﻢ اﻣﺮاض اﻟﺪم وﺑﻨﻚ اﻟﺪم ،ﻣﺴﺘﺸﻔﻰ اﻟﻤﻠﻚ
ﻋﺒﺪ اﷲ اﻟﺠﺎﻣﻌﻲ ،ارﺑﺪ ،اﻷردن
اﻟﻤﻠﺨﺺ

اﻷﻫﺪاف :ﻫﺬﻩ اﻟﺪراﺳـﺔ ﲤـﺖ ﰲ ﻣﺴﺘﺸـﻔﻰ اﳌﻠـﻚ اﳌﺆﺳـﺲ ﻋﺒـﺪاﷲ اﳉـﺎﻣﻌﻲ ﰲ أﻗﺴـﺎم اﻟﺒﺎﻃﻨﻴـﺔ وﻋﻠـﻢ اﻷﻣـﺮاض وﺑﻨـﻚ اﻟـﺪم ﻣـﻦ أﺟـﻞ ﻣﻌﺮﻓـﺔ ﻣـﺪى
إﻧﺘﺸــﺎر ﻣﻀــﺎد ﻓــﲑوس اﻟﺘﻬـﺎب اﻟﻜﺒــﺪ )ج( اﻟــﺬي ﻳﻌﺘــﱪ ﺳــﺒﺒﺎ رﺋﻴﺴــﺎ ﻹﻟﺘﻬــﺎب اﻟﻜﺒــﺪ اﳌــﺰﻣﻦ واﻟــﺬي ﻳــﺆدي إﱃ ﺗﺸــﻤﻊ اﻟﻜﺒــﺪ وﺳــﺮﻃﺎن اﻟﻜﺒــﺪ ﺑــﲔ
اﳌﺘﻄﻮﻋﲔ ﻟﻠﺘﱪع ﺑﺎﻟﺪم واﻟﺒﺎﻟﻐﲔ اﻷﺻﺤﺎء ﻟﺪى ﺑﻨﻚ اﻟﺪم .
اﻟﻮﺳﺎﺋﻞ :ﺧﻼل اﻷﻋﻮام  2006-2004ﰎ ﻓﺤﺺ اﻟﺪم ﻟـ  14.236ﻣﺘﱪﻋﺎً ﻣﻨﻬﻢ  %96) 13666ذﻛﻮر( و %4) 570إﻧﺎث( .وﰎ
إﺟﺮاء ﻓﺤﺺ)  (ELISAاﳉﻴﻞ اﻟﺜﺎﻟﺚ ﻟﻠﺘﺄﻛﺪ ﻣﻦ ﺧﻠﻮ اﻟﻌﻴﻨﺎت ﻣﻦ أﻣﺮاض ﺳﺎرﻳﺔ ﻣﻨﻬﺎ :ﻣـﺮض اﻟﺘﻬـﺎب اﻟﻜﺒـﺪ اﻟﻔﲑوﺳـﻲ )ج( .وﻗـﺪ ﰎ اﺟـﺮاء
ﻓﺤﺺ اﻟﺘﻨﻤﻴﻂ اﳉﻴﲏ ﻟﻠﻌﻴﻨﺎت اﻟﱵ ﲢﻮي ﻫﺬا اﻟﻔﲑوس.
اﻟﻨﺘﺎﺋﺞ واﻟﺨﻼﺻﺔ 29 :ﻣﺘﱪﻋﺎً ﻣـﻦ أﺻـﻞ  14.236ﻣﺘﱪﻋـﺎً ﺑﻴـﻨﻬﻢ )  27ذﻛـﻮر( و ) 2إﻧـﺎث( ﺗﺒـﲔ أن ﻟـﺪﻳﻬﻢ ﻓـﲑوس اﻟﺘﻬـﺎب اﻟﻜﺒـﺪ )ج( ﳑـﺎ

ﻳﺸﻜﻞ ﻣﺎ ﻧﺴﺒﺘﻪ ) 26 .(%0.2ﻣﻦ اﻟﻌﻴﻨﺎت اﻻﳚﺎﺑﻴﻪ اﻣﻜﻦ اﺟﺮاء ﻓﺤـﺺ اﻟﺘﻨﻤـﻴﻂ اﳉﻴـﲏ ﳍـﺎ و ﺗﺒـﲔ ان اﻟـﻨﻤﻂ اﳉﻴـﲏ اﻟﺮاﺑـﻊ ﻫـﻮ اﻻﻛﺜـﺮ اﻧﺘﺸـﺎرا
ﺑﻨﺴﺒﺔ  %69ﻳﻠﻴﻪ اﻟﻨﻤﻂ اﳉﻴﲏ اﻷول ﺑﻨﺴﺒﺔ  .%31وﻫﺬﻩ اﻟﻨﺘﻴﺠﺔ ﻫﻲ أﻗﻞ ﻗﻠﻴﻼ ﻣﻦ اﻟﻨﺘﺎﺋﺞ اﶈﻠﻴﺔ اﳌﻨﺸﻮرة ﺳﺎﺑﻘﺎ وﻫـﻲ ) (%0.79وﻣﻄﺎﺑﻘـﺔ
ﻟﻠﻨﺘــﺎﺋﺞ اﻟﻌﺎﳌﻴــﺔ ﰲ دول اﻟﻌــﺎﱂ اﻷول واﻟــﱵ ﺗ ـﱰاوح ﺑــﲔ ) .(%1.5-%0.17ﺑﻴﻨﻤــﺎ ﺗ ـﱰاوح ﻫــﺬﻩ اﻟﻨﺴــﺒﺔ ﰲ اﻟــﺪول ا ــﺎورة ﻣﺜــﻞ ﻣﺼــﺮ واﻟﺴــﻌﻮدﻳﺔ
ﻣﺎﺑﲔ ) . (%20 -%6
وﻫــﺬا ﻗــﺪ ﻳــﺪل ﻋﻠــﻰ ﻣــﺪى ﻛﻔــﺎءة ﺑﻨــﻮك اﻟــﺪم ﰲ اﻷردن ﰲ ﺣﺴــﻦ اﺧﺘﻴــﺎر ﻣﺘﱪﻋــﻲ اﻟــﺪم وﺑﺎﻟﺘــﺎﱄ ﺗﻘــﺪﱘ اﳋﺪﻣــﺔ واﻟﻌﻨﺎﻳــﺔ اﻟﻄﺒﻴــﺔ اﻷﻓﻀــﻞ ﻟﻠﻤﺮﺿــﻰ
اﶈﺘﺎﺟﲔ ﻟﻨﻘﻞ اﻟﺪم أو أﺣﺪ ﻣﺸﺘﻘﺎﺗﻪ.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :اﻟﺘﻬﺎب اﻟﻜﺒﺪ اﻟﻔﲑوﺳﻲ )ج( ،اﳌﺘﻄﻮﻋﲔ ﻟﻠﺘﱪع ﺑﺎﻟﺪم ،ﻣﻀﺎدات اﻟﺘﻬﺎب اﻟﻜﺒﺪ اﻟﻔﲑوﺳﻲ )ج( ،اﻟﻨﻤﻂ اﳉﻴﲏ اﻟﺮاﺑﻊ ﻻﻟﺘﻬﺎب
اﻟﻜﺒﺪ اﻟﻔﲑوﺳﻲ.
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