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Anti-HCV seropositivity in
dialysis patients

ABSTRACT

This cross-sectional study evaluated the prevalence of anti-hepatitis antibodies and
associated factors in dialysis patients. Data were collected from records of all patients
receiving dialysis treatment [n=1,261] in the city of Porto Alegre, in Southern Brazil,
from August to December 2003. The statistical analyses used were Chi-square and
the linear tendency test. Prevalence ratios were also calculated. Multiple logistic
regression analysis was performed through Cox regression. The prevalence of anti-
hepatitis antibodies was of 29.1%, and was higher among patients treated by hemo-
dialysis where there was no segregation of seropositive and seronegative patients and
where dialyzers were reused. This association remained even when controlling for
confounding factors. Patients who received blood transfusions had a linear increase
in the prevalence of anti-hepatitis antibodies. The duration of dialysis treatment showed
a dose-response curve with the prevalence of anti-hepatitis antibodies.
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INTRODUCTION

The global prevalence of HCV carriers is estimated
by the World Health Organization to be 180 million.

The estimated frequency of carriers of antibodies to
the Hepatitis Virus (anti-HCV) in Brazil is of 1.5%,2

this being higher among dialysis patients.1,3-5 Anti-HCV
exams are administered monthly in dialysis centers, as
mandated by regulation n. 82/00 of the Brazilian Min-
istry of Health (MS). Detection of anti-HCV is under-
taken through simple serology tests. The means of
Hepatitis C transmission are not fully understood,
which has contributed to a global health problem.

The present study sought to evaluate the prevalence
of anti-HCV positive dialysis patients and study fac-
tors associated with seropositivity.

METHODS

The study population was comprised of 1,261 dialy-
sis patients in 16 dialysis centers in the municipality
of Porto Alegre, RS, from August to December 2003.
Patients suffered from chronic renal deficiency.

The data analyzed were collected from patient records.
Variables studied were: laboratory exam results for
anti-HCV serology; age; gender; whether clinics seg-
regated anti-HCV positive patients from negatives
by room, by machine, or by nursing team; duration of
dialysis; type of dialysis treatment and whether
hemodialysis was undertaken; transfusion records and
reuse of dialyzer.

The frequencies of anti-HCV were evaluated as well

as their association with other risk factors. These sta-
tistical analyses were undertaken using the Chi-square
test for categorical data and the linear tendency test
for ordinal variables. The prevalence ratio (PR) was
calculated as a measure of association. Multiple re-
gression was also undertaken through Cox regres-
sion with the following variables: age, duration of
dialysis, transfusion record, reuse of dialyzer and seg-
regation of seropositive patients.

RESULTS

Of the patients analyzed, 539 (42.7%) were women
and an average age of 54.3 years (SD=16.3). The sero-
logical prevalence for anti-HCV seropositivity was
of 29.1%. There was no association of anti-HCV with
gender or age.

When the dialyzer was reused, the prevalence of anti-
HCV was 2.7 times higher than when it was not (95%
CI: 1.11-6.48).

Anti-HCV seroprevalence in dialysis centers that seg-
regated patients, either by room, by machine, or by
clinical team was of 26.6% compared to 51.6% in
centers that did not segregate. This association was
statistically significant (PR=1.9; 95% CI: 1.48-2.54).

An association was observed between dialysis treat-
ment by hemodialysis and seropositivity to anti-HCV.

The frequency of blood transfusion seems elevated
(44.1%), although only 515 patients had adequate
records of the total number of transfusions. The preva-
lence of anti-HCV in multi-transfusion patients in-
creases proportionally in relation to the units of blood

Table - Factors associated with positive anti-HCV in dialysis patients. Porto Alegre, Southern Brazil, 2003.

Variable N Anti-HCV + (%) PRcrude PRadjusted 95% CI PR p

Age (years)
0 a 40 247 26.3 1.0
41 a 60 528 32.2 1.2 0.8 0.50 to 1.32 0.401
61 + 486 27.2 1.0 1.0 0.72 to 1.42 0.937

Duration of dialysis (years)
<1 315 13.3 1.0
1 to 5 604 24.7 1.9 1.9 1.11 to 3.34 0.020
5.1 to 10 227 42.3 3.2 3.1 1.71 to 5.51 0.000
10.1 + 115 69.6 5.2 5.1 2.77 to 9.35 0.000

Transfusion record
One unit 92 25.0 1.0
Two to three units 174 27.6 1.1 1.0 0.61 to 1.66 0.981
More than three units 249 36.5 1.5 1.4 0.89 to 2.24 0.139

Reuse of dialyzer
No 45 11.1 1.0
Yes 1216 29.8 2.7 1.6 0.40 to 6.64 0.499

Segregation of anti-HCV+ patients
Yes 1137 26.6 1.0
No 124 51.6 1.9 1.8 1.12 to 2.90 0.016

Was hemodialysis performed*
No 56 3.6 1.0
Yes 1205 30.3 8.5 - - -

*Was not included in the multiple regression analysis due to the 95% CI (2.11-34.04)
PR: Prevalence ratio
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received. The prevalence of anti-HCV also increases
with the duration of dialysis.

The Table shows the prevalence ratios among factors
in the study and anti-HCV seropositivity.

Multiple regression analysis through Cox regression
revealed that the variables dialysis duration and seg-
regation of seropositive patients remained associated
with the condition, even after control. The effect of
dialysis duration on anti-HCV prevalence showed a
dose-response relationship in both simple and multi-
ple regressions, when compared to patients having
been treated for less than one year. Patients treated in
clinics where there was no segregation of seropo-
sitives had nearly double the frequency of anti-HCV
(PR=1.8; 95% CI: 1.12-2.90; p=0.016).

DISCUSSION

Anti-HCV seropositivity is high among patient popu-
lations with chronic renal deficiency undergoing di-
alysis treatment in Brazil. The seroprevalence found
in the present research was of 29.1%, similar to that
observed by Karohl et al3 (1995) and Dotta et al1

(2003) also in Porto Alegre,1,3 but lower than studies
in Goiânia5 (39%) and Fortaleza4 (52%).

Several studies show variable anti-HCV seroprevalence
values in different dialysis centers worldwide.5

One of the risk factors for HCV transmission during
hemodialysis may be dialyzer reuse,4 a potential that
was supported by the present study (Table). In the
simple regression analysis, an association was found
between anti-HCV seropositivity and the reuse of the
dialyzer. This practice, regulated by MS regulation
82/00, is of up to twelve uses. It should be noted that
dialysis centers 2, 3, and 16, which did not reuse
dialyzers, have no history of seroconversion; serop-
ositive patients in these units were transferred from
other institutions. These centers only admit patients
from the private health network. The association dis-
appeared in the multiple analysis probably because
dialysis duration was a confounding factor. The longer
the dialysis treatment, the more times the dialyzer is
reused (a maximum of 12 times) and also the greater
the exposure to biosecurity errors. This can occur ei-

ther through sharing of machines, environmental aero-
sols, droplets contaminated with the virus or during
emergency situations when protective gloves are not
replaces by technical teams.2-5

Both the sharing of hemodialysis machines of nurs-
ing teams has been associated to high incidence of
HCV infection. Contamination, in such cases, may
be related to the methodology used in the dialysis
process, such as through technical errors in bio-
security.2-5 The patient may also be in an immuno-
logical window whilst sharing a room, machine or
nursing team with negative patients.

The higher prevalence of anti-HCV in patients that were
or had been in hemodialysis treatment results from their
higher susceptibility to accidents and higher potential
for contamination through biosecurity failures.

The lack of association between anti-HCV and the
number of transfusion units in the multiple regression
analysis may be a result of the low number of patients
for which this information was available (n=515).

The dose-response association between anti-HCV
seropositivity and dialysis duration supports results
from other studies.1-5

In conclusion, results suggest that transmissibility of
HCV in dialysis centers does not occur exclusively
through transfusion of contaminated blood.4 Other
factors predominate, such as longer duration of di-
alysis and the non-segregation of seropositive pa-
tients, which are questions of biosecurity.5

To promote more efficient biosecurity controls, quality
programs must be implanted in dialysis centers address-
ing methodology training of technical teams and con-
stant monitoring by epidemiological authorities.

It is recommended that hemodialysis patients be
monitored in order to determine the full risk factors
for HCV contamination.
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