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Background and aim: Viral hepatitis and human immunodeficiency virus (HIV) infection are important causes of
morbidity and mortality in hemodialysis (HD) patients. The present study was performed to assess the preva-
lence of hepatitis B virus (HBV), hepatitis C virus (HCV), hepatitis D virus (HDV) and HIV infections in hemo-
dialysis patients of a tertiary care hospital in Uttarakhand.Methods: All patients undergoing maintenance HD at
our center were screened for hepatitis B surface antigen (HBsAg), antibody toHCV (anti-HCV), antibody to HDV
(anti-HDV) and HIV antibody by ELISA. Detailed history regarding age, sex, duration of dialysis, blood trans-
fusions, number of dialysis centers, dialyzer reuse and laboratory data was recorded. Results: A total of 118 pa-
tients (79 males and 39 females) were followed for 18 months with screening for the presence of HBV, HCV and
HIV infections. At baseline, 12 (10.2%) patients were positive for HBsAg, 19 (16.1%) for anti-HCV and 2 (1.7%)
for HIV antibody. Over 18 months, one additional patient became HBsAg positive and an additional 17 became
anti-HCV-positive to give a total of 36 HCV-positive patients. Dual HBV and HCV infection was seen in 5 (4.2%)
and anti-HDV antibodies were found in 1 (0.9%) patient. History of blood transfusions, duration of HD,
dialyzer reuse and dialysis at multiple centers were found to be important risk factors for anti-HCV positivity.
Conclusions: Implementation and adherence to universal work precautions by dialysis staff is imperative to
prevent transmission of these infections. ( J CLIN EXP HEPATOL 2013;3:24–28)
Haemodialysis (HD) is an important modality of
therapy for the patients of end-stage renal disease
(ESRD). Being an extracorporeal mode of therapy

the dialysis patients have an increased risk of exposure to
parenterally transmitted hepatitis viruses and human im-
munodeficiency virus (HIV). Both, viral hepatitis (hepatitis
B virus [HBV], hepatitis C virus [HCV], hepatitis D virus
[HDV]) and human immunodeficiency virus (HIV) infec-
tion are important causes of mortality and morbidity in
these patients treated with HD.1,2 The prevalence of these
infections is known to vary widely in different regions of
the world. Even within India, a very wide range of
prevalence rates for HBV (3.4–45%) and HCV (4.3–45.2%)
in the dialysis population have been reported.3 These prev-
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alence rates are higher than the average prevalence rates es-
timated for the general population in India (4.7% and
1.85% for HBV and HCV respectively).4,5

HBV infection is less prevalent than HCV in HD units.6

Introduction of HBV vaccination, isolation of HBV posi-
tive patients, use of dedicated dialysis machines and regu-
lar surveillance for HBV infection have dramatically
reduced the spread of HBV in this setting.7 The prevalence
of HCV infection among HD is high and varies between
countries and between dialysis units within a single coun-
try.8 Dual infection with HBV and HCV leads to more ag-
gressive liver disease in patients with ESRD on HD.9

The present study was undertaken to estimate the prev-
alence of HBV, HCV, HDV and HIV infection among hae-
modialysis patients.
METHODS

Patients
A total of 118 patients undergoing HD at HIMS were ini-
tially screened and subsequently every 3–4 months for
HBsAg, anti-HCV, anti-HIV upto a period of 18 months.
Patients were enrolled after written informed consent. De-
tailed history regarding age, sex, cause of ESRD, duration
of HD, history of blood transfusion, history of dialysis
al and Experimental Hepatology | March 2013 | Vol. 3 | No. 1 | 24–28
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Table 1 Demographic profile of patients.

Parameter Number (%)

Agea 50.02 years (17–83)

Male:female 79 (66.9):39 (33.1)

History of blood transfusion 68 (57.6)

Dialyzer reuse 36 (30.5)

History of intravenous drug abuse 1 (0.85)

Duration of HD

<1 year 71 (60.2)

>1 year 47 (39.8)

Baseline hemoglobin (g/dL)a 8.65 (5.2–13.5)

Baseline serum urea (mg/dL)a 149.8 (50–350)

Baseline serum creatinine (mg/dL)a 9.6 (4.6–24.4)

Baseline serum alanine
aminotransferase (IU/mL)a

51.10 (15–227)

Baseline serum aspartate
aminotransferase (IU/mL)a

39.21 (12–221)

aMean (range).
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outside our institution, reuse/non-reuse of dialyzer and
tubing, and erythropoietin therapy was recorded. At
our center, we do not use dedicated machines for
HCV-positive patients however dialyzers are reused in these
patients. We do not reuse dialyzers in HIV and HBsAg
positive patients and apply universal work precautions
for infection control.

Serology
Blood samples were screened for hepatitis B surface anti-
gen (HBsAg), antibody to HCV (anti-HCV) and anti-HIV
antibodies at the time of undergoing HD for the first
time during inclusion in the study. The above serological
tests were repeated every 3–4 month to look for any sero-
conversion. Patients found to be positive for HBsAg were
also tested for antibody to HDV (anti-HDV antibody).

Hepatitis B Surface Antigen
HBsAg was assessed in our study using a direct immunoen-
zymatic assay of the “sandwich” type (Hepanostika HBsAg
Ultra, Biomerieux, Netherlands).

Antibody to Hepatitis C Virus
A third generation ELISA was used to detect antibodies
against HCV using cut-off OD value = 0.27 � PCx
(PCx = mean value of positive controls) as described by
the manufacturer (Hepanostika HCV Ultra, Biomerieux,
Netherlands). The test detected antibodies against highly
antigenic segments of core, NS3, NS4 and NS5 regions
of hepatitis C virus.

Antibody to Human Immunodeficiency Virus
A fourth generation ELISA based on one-step “sandwich
principle” was used to detect HIV-1 p24 antigen and anti-
bodies against HIV-1 gp160, HIV-1 ant70 peptide, HIV-2
env peptide (Vironostika HIV uniform II, Biomerieux,
Netherlands).

Antibody to Hepatitis D Virus
Anti-HDV was assessed using commercially available
ELISA kit based on “competitive” ELISA method (Wantai
Hep D, Wantai Biologicals, Beijing).

Institutional ethical committee approved the study
protocol.

Statistical Analysis
The data are presented as number (%) and relative risk (RR)
with 95% confidence interval (CI). A c2 test was used to
compare differences in categorical variables; Yates correla-
tion was applied when required. A two-tailed P value of less
than 0.05 was considered statistically significant. Statisti-
cal analysis was performed with EPI info (version 3.5.1;
Aug 2008) from CDC Atlanta, Georgia.
Journal of Clinical and Experimental Hepatology | March 2013 | Vol. 3 | No
RESULTS

A total of 118 patients undergoing HD at HIMS (79 males
and 39 females) were initially screened and subsequently
every 3–4 months for HBsAg, anti-HCV, anti-HIV upto
a period of 18 months. The underlying cause of chronic re-
nal failure in these patients was mainly chronic glomerulo-
nephritis 36 (30.5%) and diabetic nephropathy 31 (26.3%)
followed by hypertensive nephropathy 23 (19.5%). The de-
mographic profile of patients is shown in Table 1.

Majority of our patients remained asymptomatic for
liver disease during the short term period of follow-up in
the present study.

Prevalence of Viral Hepatitis and HIV Infection
Baseline
Initial screening at the beginning of HD, demonstrated
that 12 (10.2%) patients were positive for HBsAg, 19
(16.1%) for anti-HCV and 2 (1.7%) for HIV antibody.
Among 12 patients with HBsAg, 1 (8.3%) was also positive
for anti-HDV (Table 2).

Follow-up
All patients were followed up for a total of 18 months. Af-
ter 18 months of follow-up, screening of 118 patients for
various viral markers revealed that, 13 (11%) patients
were HBsAg positive, and 36 (30.5%) were positive for
anti-HCV (Table 2). Whereas dual infection i.e. HBV and
HCV was seen in 5 (4.2%) patients, HBV and HDV was
seen in 1 (0.9%) patient and HCV and HIV was seen in 2
(1.7%) patients. 74 patients (62.7%) were negative for all vi-
ral markers.
. 1 | 24–28 25



Table 2 Prevalence of viral hepatitis and HIV infection.

Parameter HBsAg (+) anti-HCV (+) anti-HDV (+) HIV (+)

At initial screening (N = 118) 12 (10.2%) 19 (16.1%) 1 (8.3%)a 2 (1.7%)

Subsequent screenings (N = 118) 13 (11%) 36 (30.5%) 1 (7.7%)b 2 (1.7%)

Sex: Males (N = 79)
Females (N = 39)

9 (11.4%)
4 (10.3%)

26 (32.9%)
10 (25.6%)

1 (1.3%)
0 (0%)

2 (2.6%)
0 (0%)

History of blood transfusion (N = 68) 9 (13.2%) 26 (38.2%) 0 (0%) 2 (2.9%)

Duration of HD

<1 year (N = 71) 7 (9.9%) 13 (18.3%) 1 (1.4%) 2 (2.8%)

>1 year (N = 47) 6 (12.8%) 23 (48.9%) 0 (0%) 0 (0%)

a1 patient of 12 HBsAg positive patients.
b1 patient of 13 HBsAg positive patients.
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Out of 13 HBsAg positive patients, 12 were found to be
HBsAg positive at the beginning of the study and 1 more
patient became positive in subsequent screenings. Of 36
patients positive for anti-HCV, 19 were found to be positive
at the beginning of the study and subsequent screenings of
99 patients revealed 17 anti-HCV seroconversions by the
end of the study (Table 2).

Only 1 (0.9%) patient was found to be positive for anti-
HDV. HIV infection (anti-HIV and/or p24 Ag) was found
in 2 patients (1.7%) undergoing HD. Both were males
and had dual infection with HIV and HCV. Only one re-
vealed risk factor of drug abuse and both gave history of
past blood transfusions (Table 2).

History of blood transfusion was seen in 9/13 (69.2%)
of HBsAg positive cases [RR 1.6 (95% CI 0.53–5.0),
c2 = 0.36, P = 0.39]; 26/36 (72.2%) of anti-HCV-positive
cases [RR 1.9 (95% CI 0.69–2.38), c2 = 3.7, P = 0.04];
and both the HIV positive cases. Seventy-one patients
out of 118 had taken HD for less than 1 year and 47
had taken HD for more than a year. In case of 36 anti-
HCV-positive patients, 13 had undergone HD for less
than a year (36.1%) and 23 patients had undergone HD
for more than a year (63.9%) [RR 2.7 (95% CI 1.53–4.7),
c2 = 11.1, P = 0.0005]. Whereas in case of HBsAg positive
patients, 7 had undergone HD for less than a year and 6
patients underwent HD for more than a year [RR = 1.2
(95% CI 0.46–3.61), c2 = 0.04, P = 0.70]. Though correla-
tion of duration of HD and viral markers positivity was
found to be statistically significant in anti-HCV-positive
patients, the same could not be established in HBsAg pos-
itive, HIV positive or anti-HDV positive patients (Table 2).
Out of 17 patients who underwent anti-HCV seroconver-
sion, 14 gave history of dialyzer reuse and 3 did not
(c2 = 13.4; P = 0.001).

Out of 118 patients 34 gave history of HD at another di-
alysis center and 84 did not. Out of 17 patients serocon-
verted for anti-HCV antibodies, 10 gave history of
receiving HD at some other dialysis center (c2 = 8.72;
P = 0.003).
26
DISCUSSION

HD patients are at high risk for viral hepatitis infections
due to the high number of blood transfusion sessions, pro-
longed vascular access and the potential for exposure to in-
fected patients and contaminated equipment.10,11

In India the HCV prevalence rate in the general popula-
tion is 1.85%.3 An earlier report from our hospital has
shown an anti-HCV prevalence of 0.74% in voluntary blood
donors.12 Literature available from different sources re-
garding anti-HCV prevalence in HD patients is highly vari-
able ranging from 0.4% to 59% worldwide.13–16 Estimates
provided from several Indian studies in HD also reflect
wide variation in anti-HCV prevalence in individual HD
units across the country from 4.3% to 46%.17,18

In our study, anti-HCV antibodies were found in 30.5% of
patients at the end of 18months of our study period, which
is lower than studies conducted byChandra et al (46%)19 but
washigher than studies conductedby Jain (29%)20 and Jasuja
(22%).21Our hospital is a tertiary care center wheremany pa-
tients are referred forHD fromotherHD centers of Uttarak-
hand and patients registered at our center did take HD at
other centers as per their convenience. Out of 17 patients se-
roconverting for anti-HCV antibodies, 10 gave history of re-
ceivingHDat some other dialysis center. This difference was
found to be statistically significant (c2 = 8.72;P = 0.003).Out
of 84 patients with no history of taking HD at another dial-
ysis center 7 (8.3%) became anti-HCV-positive. These varia-
tions may reflect differences in adherence to infection
control policies in individual HD units.

Several studies from developed countries have shown
HBsAg prevalence rates to range from 4% to 15% in HD pa-
tients.22,23 In India, HBV prevalence in HD patients ranged
from 3.4% to 45% which is clearly in excess to the
prevalence of 4.7% in the general population.3 Prevalence
of 11% HBsAg positivity in our study is similar to a recent
report from Jaipur (11%).20 HBV is less prevalent than HCV
in HD units because of HBV vaccination, isolation of HBV
positive patients, use of dedicated dialysis machines and
regular surveillance.9
© 2013, INASL
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Dual infection of HBV and HCV was found to be 4.47%
in Turkey13 and as high as 30.4% by Hung et al from SE
Asia.24 In India dual infection of HBV and HCV was seen
in 3%–3.7% of patients undergoing HD,9,20 which is in
accordance to our findings (4.2%). In our study, HCV
and HIV infection together was found in 1.7%. It is not
surprising to find this co-infection since both the viruses
share the same routes of transmission.17

Approximately 5% of HBsAg carriers are infected with
HDV all around the world. Various studies conducted
worldwide show wide variation in HDV prevalence in HD
patients. A study from France shows an anti-HDV preva-
lence of 0%25 whereas Pujol et al2 from Venezeula showed
an anti-HDV prevalence of 2% in HBsAg positive HD pa-
tients in a particular unit. No Indian data was available
in this group of patients. Our study shows a prevalence
of 0.9% in HD patients.

In addition to the 12 HBsAg positive patients included
in our study, one more patient became positive (0.9%) dur-
ing the course of study. Effective HBV vaccination, isola-
tion measures, use of dedicated dialysis machine, use of
erythropoietin and no reuse of dialyzer in HBsAg positive
patients may have contributed to a low incidence of HBsAg
at our hospital.

Consensus regarding need for HD patient isolation and
dedicated dialysis machines to prevent HCV transmission,
in addition to universal work precautions, does not exist in
the nephrology community. The observed persistence of
HCV seroconversion within dialysis units makes re-
examination of infection control practice patterns highly
relevant.26

Center for Disease Control and Prevention in the
United States (CDC) does not recommend dedicated ma-
chines, patient isolation, or a ban on reuse of dialyzer in
HD patients with HCV infection. Strict adherence to uni-
versal precautions, careful attention to hygiene, and strict
sterilization of dialysis machines have been shown to pre-
vent transmission of infection.27

We do not isolate HCV-positive patients and they are not
dialyzed on dedicated machines. Isolation of these patients
is difficult because of administrative problems, cross-
transmission of various genotypes among the segregated
HCV-positive patients and inability to adopt HCV RNA
PCR as screening test due to high cost. Though reprocess-
ing of dialyzers of anti-HCV-positive patients is done on
a dedicated reprocessor, the reprocessing of both anti-
HCV-positive and negative patients is done in the same
room. Thus cross contamination cannot be ruled out.

Although universal measures of asepsis (changing of
gloves after each patient manipulation, avoiding sharing
of articles among patients, hand washing), disinfection
of environmental surfaces and machines are routinely
done in our HD units, it was not unusual to find staff tak-
ing care of susceptible and infected patients in the same
shift, as has also been mentioned by Nemati et al28 A study
Journal of Clinical and Experimental Hepatology | March 2013 | Vol. 3 | No
from Saudi Arabia showed the presence of HCV RNA in
significant numbers of hands of dialysis personnel, indicat-
ing that hands were a potential mode for facilitating trans-
mission of HCV between HD patients.29

As far as we know no Indian study and very few Interna-
tional studies mention the pattern of HBV, HCV, HDV and
HIV infection in HD patients. However a limitation of our
study was that we did not test our study patients, including
anti-HCV negative subjects for the presence of HCV RNA
in their blood samples due to high cost. Relying on sero-
logic tests alone, especially in HD patients, could underes-
timate the prevalence of HCV infected patients.

In conclusion, history of blood transfusion, duration of
HD, dialyzer reuse and dialysis at multiple centers were
found to be important risk factors for anti-HCV positivity.
Screening of blood products for HCV/HIV/HBV by nucleic
acid amplification testing should be seriously considered
in all blood banks because of limitations of serology based
assays. As recommended by KDOQI guidelines,30 strict im-
plementation and adherence to standard work precautions
by dialysis staff is imperative to reduce transmission of
these infections in such a setting.
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