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Hepatitis C virus (HCV) was first identified in
1989 when it was found to be the primary

causative agent of non-A, non-B hepatitis,
associated with high rates of progressive, end-stage
liver disease. Since then, appreciation of the
significant worldwide health impact of HCV
infection has grown (1-4). HCV is mainly transmitted
by blood transfusion. The introduction of routine
screening for HCV in blood donors (1990)
contributed significantly to the control of HCV
transmission (4-7). The prevalence of HCV antibody
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Background and Aims: Nosocomial transmission of blood-borne pathogens is common in a dialysis setting. Hepatitis C
virus (HCV) infection is a common problem that increases morbidity and mortality in hemodialysis patients. Blood
transfusion and the duration of hemodialysis are the most important factors in HCV transmission. The aim of the study
was to determine the incidence rate of HCV antibody in hemodialysis patients and its association with some factors. 
Methods: In this descriptive-analytical study, HCV antibody was measured in 93 hemodialysis patients in all hospitals
affiliated to Golestan University of Medical Sciences. Standard infection prevention measures in hospital settings and
dialysis units were performed including serologic testing for HCV antibody for every new patient in the dialysis unit as
well as routine testing of all patients. Negative cases of hepatitis C antibody (confirmed with ELISA 2nd generation and
RIBA II Immunoblot methods) were selected and followed for 18 months. Some predisposing factors such as
transfusion, duration of hemodialysis, medical procedures including surgery, transplantation, invasive odontology,
suspicious sexual contact, diagnostic or therapeutic manipulation, tattooing, and IV drug abuse, were registered and
considered. Other rare procedures like acupuncture, manicure and pedicure, blood brotherhood rituals, perinatal risk
factors, common circumcision rituals and history of abortion were also considered. We used a tight control policy
through the separation of the rooms within the unit, specific hemodialysis apparatus for suspicious patients and a
separate staff caring for the patients. We maintained a low rate of staff turnover in dialysis units and tried to control
hepatitis B viral infection.
Results: Marital status and living area were significantly related to HCV antibody positivity. It means that more HCV
antibody positive cases were observed in married people in urban areas. History of tattooing, medical procedures
including surgery, transplantation, invasive odontology and IV drug usage were not significantly related to HCV
antibody status. During the follow up, three cases (4.3%) converted to positive. There was a relationship between
numbers of hemodialysis per week and HCV antibody positivity (P<0.001).
Conclusions: Tight control of transmission routes and severe isolation policy in this study explains an almost ideal
decrease in incidence rate of HCV antibody positivity. We suggest periodical screening programs (at least every 6
months) for blood samples that remain in the dialysis apparatus and all procedures used for hemodialysis in these
specific patients to achieve a better infection control.
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is high in patients undergoing hemodialysis (4, 8-13).
From the one hand, nosocomial transmission of

blood-borne pathogens is common in a dialysis
setting and on the other hand, hepatitis C prevalence
has a broad spectrum (9). Its prevalence is 5% in
Western European countries and the United States
and more than 20% in Mediterranean regions (14).
Blood transfusion and the duration of hemodialysis
are the most important factors in HCV transmission
(11, 12, 15). Despite screening methods and use of
erythropoietin for reducing blood transmission;
these patients are at the risk of hepatitis C (2, 9, 15, 16).
This study evaluated the appearance of anti-HCV
antibody in hemodialysis patients and its
relationship with demographic data such as marital
status, domiciles and mean weekly hemodialysis.

In this descriptive-analytical study which was
conducted in 2005, all hemodialysis patients
referred to the hospitals affiliated to Golestan
University of Medical Sciences, northeast of Iran,
who completed the written consents were recruited
(93 hemodialysis). Standard infection prevention
measures in hospital settings and dialysis units were
performed including serologic testing for HCV
antibody for every new patient in the dialysis unit as
well as routine testing of all patients (e.g. CBC-Diff,
Na, K, BUN and Cr). Negative cases of hepatitis C
antibody (confirmed by ELISA 2nd generation and
RIBA II Immunoblot methods) were selected and
followed up for 18 months.

Some predisposing factors such as transfusion,
duration of hemodialysis, medical procedures
including surgery, transplantation, invasive
odontology, suspicious sexual contact, diagnostic or
therapeutic manipulation, tattooing, and IV drug
abuse were registered and considered. Other rare
procedures like acupuncture, manicure and
pedicure, blood brotherhood rituals, perinatal risk
factors, common circumcision rituals, and history of
abortion were considered as items in the
questionnaires completed for each case. We used a
tight control policy through the separation of the
rooms within the unit, specific hemodialysis
apparatus for suspicious patients and a separate staff
caring for the patients. We maintained a low rate of
staff turnover in dialysis units and tried to control
hepatitis B viral infection. SPSS was used for data
analysis and non-parametric and chi-square tests
were applied for further analysis.

Ninety-three patients with chronic renal failure
enrolled in the study. Mean age was 47.37±15.91
years. In these 93 hemodialysis patients, male to
female ratio was 1:1 (Table 1). Seventy cases
(75.3%) were HCV antibody negative (at the
beginning) and were followed for 18 months. The

remaining 23 cases (24.7%) were HCV antibody
positive at the beginning of the study (prevalence
rate= 24.7%). Sex ratio, ethnicity and occupation
were not significantly different between positive and
negative cases (23 cases vs. 70 cases).

Marital status and living area were significantly
related to HCV antibody positivity in these 93 cases
(P<0.05). It means that more HCV antibody
positive cases were observed in married persons in
urban areas. History of tattooing, Medical
procedures including surgery, transplantation,
invasive odontology and IV drug abuse were not
significantly related to HCV antibody status. There
was no difference between the prevalence of HBs
antigen and HBs antibody at the beginning and at
the end of our study. HCV antibody negative cases
complained about icter more than antibody positive
cases (P>0.05).

History of transfusion was not significantly
different between two groups, in other words, the
number of blood units received by the patients was
not statistically associated with the HCV-Ab
prevalence; but the difference in mean weekly
hemodialysis sessions was significant(P<0.05) (Table
2). The mean duration of the hemodialysis (past
history in years) was higher in HCV antibody
positive cases (P<0.05) (Table 3). During the follow
up period, among 70 negative cases, three of them
(incidence rate=4.3%) turned to positive and were
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Gender
Male 51 54.8

Female 42 45.2

Marital status
Married 74 79.6

Single 19 20.4

Living area
Urban 74 79.6

Rural 19 20.4

Job

Household 35 37.63

Office worker 7 7.52

Student 1 1

Jobless 15 16.12

Retired 6 6.45

Farmer 9 9.67

Driver 4 4.3

Worker 16 17.2

Ethnicity

Turkmen 15 16.1

Fars 71 76.3

Sistani 6 6.5

Afghan 1 1.1

Variables Numbers Percentage

TTaabbllee  11.. Demographic data of hemodialysis patients
in Golestan province, Iran.
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confirmed by Immunoblot method. HCV risk
factors were not different among these three cases
and others. To summarize, in comparison between
26 positive cases and 67 negative cases at the end of
the study, there were significant differences in
marital status, living area, duration of dialysis (year)
and mean weekly hemodialysis sessions (P<0.05).

Approximately 200 million people are infected by
HCV in the world. The main transmission route of
HCV is parenteral (11, 17, 18). However, nearly 10%
of the cases are sporadic, without well-defined
transmission routes (19). Affected individuals are
mostly patients who undergo multiple blood
transfusions, intravenous and inhalant drug users,
hemophiliacs, and hemodialysis patients (11, 19, 20).
Blood-borne hepatitis is one of the major problems
in hemodialysis centers (11, 21, 22). Several studies
have been done to evaluate the routes of
transmission and infection control in this
population., In the year 1999, an increase in HCV
antibody positive prevalence up to 39% and 19%
were reported in the United States (11, 14, 23, 24) and
in European countries (11), respectively.

In this study, HCV antibody prevalence was
24.7% (23 cases) at the beginning, and after 6-
month follow-up, the incidence rate was 4.3%.
Prevalence data for patients submitted to
hemodialysis vary in different regions (12, 25-27). In
Japan, the prevalence of HCV antibody was 0.4-
3.3% in the general population and 9.1-51.6% in
hemodialysis patients (11, 24, 28). In a study of four
hemodialysis units in Venezuela, alarming
prevalence and incidence rates of HCV were
reported. The observed prevalence rate was 71% and
the incidence rate was 38% (11), much higher than
our results. Our results showed a prevalence rate of
24.7% but at the end of the follow-up, the incidence

rate was much lower (4.3%) than other studies.
Tight control of transmission routes and severe
isolation policy in this study can explains this almost
ideal decrease in the incidence rate of HCV
antibody positivity.

Marriage and living in urban areas were the two
important risk factors of HCV infection in the
present study. Sexual transmission, unprotected
sexual habits and some other risky behaviors are
among the possible explanation for this higher rate.
In this study no risky behaviors such as suspicious
sexual contact, diagnostic or therapeutic
manipulation, tattooing and IV drug abuse were
registered. No other rare procedures such as
acupuncture, manicure and pedicure, blood
brotherhood rituals, perinatal risk factors, common
circumcision rituals, and history of abortion were
reported either. On the other hand, these rare
procedures had no role in our population.

Number of transfusions was not significantly
different between the two groups (HCV antibody
positive cases versus negative ones), but the
difference in average weekly hemodialysis sessions
between two groups was significant (P<0.05).

The mean duration of hemodialysis was higher in
HCV antibody positive cases, too (P<0.05). In
reports of studies in Peru and Lyon, France, in 2005;
it was shown that the number of transfusions and
the duration of hemodialysis affect the infection rate
in hemodialysis patients and the increase in the
duration of hemodialysis (expressed as year) is
associated with a higher prevalence in infection rate
(9, 12). But nowadays, because of new screening
methods, the role of transfusion is much lower than
the past. Maybe the environment itself acts as a
factor in dissemination of the virus in patients in
hemodialysis centers (11). It has been shown that the
duration of hemodialysis and frequent hemodialysis
unit changes lead to more incidences of HCV
infections (9, 29). Despite all preventive methods
used in our study, 3 new cases were detected at the
end of investigation. Nosocomial transmission can
explain this result. Although our results were lower
than other studies in Tunisia, Peru and India (2, 9, 27);
the lower rate was expected due to the policy used in
the study.

Some epidemiological investigations have
suggested nosocomial transmission via medical
and/or nursing staff (30). It was considered in out
control policy. New molecular and phylogenetic
methods can detect the evidence for this route of
transmission (2, 30). Lower incidence rates were
observed in the centers that separate patients who
are positive for anti-HCV antibody and in those
that use separate rooms for the reutilization of the
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Positive 26 2.7 0.51 0.008

Negative 67 2.3 0.54

HCV antibody
status

Number of
cases

Mean hemodialysis
number/week

Standard
deviation

P value

TTaabbllee  22.. Comparison of mean weekly hemodialysis
in patients with chronic renal failure according to
HCV antibody status.

TTaabbllee  33.. Comparison of hemodialysis duration (year)
in patients with chronic renal failure according to
HCV antibody status, Golestan province, Iran.

Positive 26 9.91 5.72 0.001

Negative 67 1.9 2.3

HCV antibody
status

Number of
cases

Mean duration of
hemodialysis (yr)

Standard
deviation

P value
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dialyzers (11). It is concerned that immunodeficiency
in patients with chronic renal failure, blood
transfusion and invasive procedures are the main
factors in the dissemination of this agent (22). Some
interesting results remain unexplained in this study;
for example the higher rate of icter in those who
were HCV-Ab negative. We could not find any
explanations for this, but it can suggest routine
checking of Bilirubin, as well as liver function tests,
in all hemodialysis patients. It has been shown that
monthly testing of liver function test (LFT) besides
antibody testing can identify the new cases more
rapidly (31).

It can be concluded that when chronic
hemodialysis patients require dialysis while
hospitalized, their infection status should be
reviewed, and no instrument, supplies, or
medications should be shared among them. For
example, in our study a periodical control of HBV
was done and no new cases of HBV infection were
reported. Tight control of transmission routes and
severe isolation policy in this study explains an
almost ideal decrease in incidence rate of HCV
antibody positivity. We suggest periodical screening
programs (at least every 6 months) and accurate tests
such as PCR in blood samples that remain in the
dialysis apparatus and all procedures used for
hemodialysis in these specific patients to achieve a
better infection control. They should include
implementation of new methodologies and
infrastructure improvement of the centers; these
measures could help improve the quality of life in
hemodialysis patients. As there is a high risk of
indirect and direct transmission of infectious agents
in chronic hemodialysis, the vigilant observation of
guidelines on universal precaution and regular
virologic testing are the cornerstones of the effective
control of chronic hepatitis in the hemodialysis
settings. More studies could be helpful to find the
best methods for the implementation of preventive
and control measures of infection in chronic renal
patients.

Acknowledgment

Authors wish to appreciate Dr. Mohammad
Mojerloo and the personnel of hemodialysis units
for their kind cooperation in gathering information.

References

1. Lu L, Nakano T, He Y, Fu Y, Hagedorn CH, Robertson BH.
Hepatitis C virus genotype distribution in China:
predominance of closely related subtype 1b isolates and
existence of new genotype 6 variants. J Med Virol 2005; 75:

538-49.
2. Hmaied F, Ben Mamou M, Saune-Sandres K, Rostaing L,

Slim A, Arrouji Z, et al. Hepatitis C virus infection among
dialysis patients in Tunisia: incidence and molecular
evidence for nosocomial transmission. J Med Virol 2006;
78: 185-91.

3. Zhou DX, Tang JW, Chu IM, Cheung JL, Tang NL, Tam
JS, et al. Hepatitis C virus genotype distribution among
intravenous drug user and the general population in Hong
Kong. J Med Virol 2006; 78: 574-81.

4. Perez RM, Ferraz ML, Figueiredo MS, Contado D, Koide S,
Ferreira AP, et al. Unexpected distribution of hepatitis C
virus genotypes in patients on hemodialysis and kidney
transplant recipients. J Med Virol 2003; 69: 489-94.

5. Lee DS, Sung YC, Whang YS. Distribution of HCV
genotypes among blood donors, patients with chronic liver
disease, hepatocellular carcinoma, and patients on
maintenance hemodialysis in Korea. J Med Virol 1996; 49:
55-60.

6. Teles SA, Martins RM, Gomes SA, Gaspar AM, Araujo NM,
Souza KP, et al. Hepatitis B virus transmission in
Brazilian hemodialysis units: serological and molecular
follow-up. J Med Virol 2002; 68: 41-9.

7. Hissar SS, Goyal A, Kumar M, Pandey C, Suneetha PV,
Sood A, et al. Hepatitis C virus genotype 3 predominates in
North and Central India and is associated with significant
histopathologic liver disease. J Med Virol 2006; 78: 452-8.

8. Echevarria JM, Avellon A, Magnius LO. Molecular
epidemiology of hepatitis B virus in Spain: identification of
viral genotypes and prediction of antigenic subtypes by
limited sequencing. J Med Virol 2005; 76: 176-84.

9. Laguna-Torres VA, Perez-Bao J, Chauca G, Sovero M,
Blichtein D, Chunga A, et al. Epidemiology of transfusion-
transmitted infections among multi-transfused patients in
seven hospitals in Peru. J Clin Virol 2005; 34: S61-8.

10. Podlasin RB. Hepatitis C infections in dialyzed patients (in
Polish). Przegl Epidemiol 2005; 59: 541-7.

11. Moreira RC, Lemos MF, Longui CA, Granato C. Hepatitis
C and hemodialysis: a review. Braz J Infect Dis 2005; 9:
269-75.

12. Savey A, Simon F, Izopet J, Lepoutre A, Fabry J, Desenclos
JC. A large nosocomial outbreak of hepatitis C virus
infections at a hemodialysis center. Infect Control Hosp
Epidemiol 2005; 26: 752-60.

13. Sezer S, Tutal E, Aldemir D, Turkoglu S, Demirel OU,
Afsar B, et al. Hepatitis C infection in hemodialysis
patients: Protective against oxidative stress? Transplant
Proc 2006; 38: 406-10.

14. Finelli L, Miller JT, Tokars JI, Alter MJ, Arduino MJ.
National surveillance of dialysis-associated diseases in the
United States, 2002. Semin Dial 2005; 18: 52-61.

15. Lopez L, Lopez P, Arago A, Rodriguez I, Lopez J, Lima E,
et al. Risk factors for hepatitis B and C in multi-transfused
patients in Uruguay. J Clin Virol 2005; 34: S69-74.

16. Loza Munarriz C, Depaz Dolores M, Suarez Jara M, Loza
Munarriz R, Valenzuela Cordova R, Bravo Tejada J, et al.
Rate of serological markers of hepatitis B and C viruses in
first-time users of the hemodialysis program at Hospital
Nacional Cayetano Heredia (HNCH) (in Spanish). Rev
Gastroenterol Peru 2005; 25: 320-7.

17. Recommendations for prevention and control of hepatitis C
virus (HCV) infection and HCV-related chronic disease.
Centers for Disease Control and Prevention. MMWR
Recomm Rep 1998; 47: 1-39.

18. Karaca C, Cakaloglu Y, Demir K, Ozdil S, Kaymakoglu S,
Badur S, et al. Risk factors for the transmission of hepatitis

Hepatitis C in Hemodialysis, Northeast of Iran

HHeeppaattiittiiss  MMoonntthhllyy,,  WWiinntteerr  22000088;;  88((11))::  6611-6655

Archive of SID

www.SID.ir



65

C virus infection in the Turkish population. Dig Dis Sci
2006; 51: 365-9.

19. Alter MJ. Prevention of spread of hepatitis C. Hepatology
2002; 36: S93-8.

20. Carrilho FJ, Moraes CR, Pinho JR, Mello IM, Bertolini DA,
Lemos MF, et al. Hepatitis B virus infection in
Haemodialysis Centres from Santa Catarina State,
Southern Brazil. Predictive risk factors for infection and
molecular epidemiology. BMC Public Health 2004; 4: 13.

21. Albuquerque AC, Coelho MR, Lopes EP, Lemos MF,
Moreira RC. Prevalence and risk factors of hepatitis C
virus infection in hemodialysis patients from one center in
Recife, Brazil. Mem Inst Oswaldo Cruz 2005; 100: 467-70.

22. Reddy AK, Dakshinamurty KV, Lakshmi V. Utility of HCV
core antigen ELISA in the screening for hepatitis C virus
infection in patients on hemodialysis. Indian J Med
Microbiol 2006; 24: 55-7.

23. Tokars JI, Finelli L, Alter MJ, Arduino MJ. National
surveillance of dialysis-associated diseases in the United
States, 2001. Semin Dial 2004; 17: 310-9.

24. Tokars JI, Alter MJ, Favero MS, Moyer LA, Bland LA.
National surveillance of hemodialysis associated diseases
in the United States, 1990. ASAIO J 1993; 39: 71-80.

25. Carneiro MA, Martins RM, Teles SA, Silva SA, Lopes CL,
Cardoso DD, et al. Hepatitis C prevalence and risk factors
in hemodialysis patients in Central Brazil: a survey by

polymerase chain reaction and serological methods. Mem
Inst Oswaldo Cruz 2001; 96: 765-9.

26. Moreira R, Pinho JR, Fares J, Oba IT, Cardoso MR,
Saraceni CP, et al. Prospective study of hepatitis C virus
infection in hemodialysis patients by monthly analysis of
HCV RNA and antibodies. Can J Microbiol 2003; 49: 503-7.

27. Chattopadhyay S, Rao S, Das BC, Singh NP, Kar P.
Prevalence of transfusion-transmitted virus infection in
patients on maintenance hemodialysis from New Delhi,
India. Hemodial Int 2005; 9: 362-6.

28. Yanai M, Uehara Y, Takahashi S. Surveillance of infection
control procedures in dialysis units in Japan: a preliminary
study. Ther Apher Dial 2006; 10: 78-86.

29. Hosseini-Moghaddam SM, Keyvani H, Kasiri H, Kazemeyni
SM, Basiri A, Aghel N, et al. Distribution of hepatitis C
virus genotypes among hemodialysis patients in Tehran--a
multicenter study. J Med Virol 2006; 78: 569-73.

30. Alavian SM, Hosseini-Moghaddam SM, Rahnavardi M.
Hepatitis C among Hemodialysis Patients: A Review on
Epidemiologic, Diagnostic, and Therapeutic Features. Hep
Mon 2007; 7: 153-62.

31. Izopet J, Sandres-Saune K, Kamar N, Salama G, Dubois M,
Pasquier C, et al. Incidence of HCV infection in French
hemodialysis units: a prospective study. J Med Virol 2005;
77: 70-6.

Ali Jabbari et al.

HHeeppaattiittiiss  MMoonntthhllyy,,  WWiinntteerr  22000088;;  88((11))::  6611-6655

Archive of SID

www.SID.ir


