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Summary
The prevalence of anti-HCV antibodies among patients on dialysis is consistently higher than in healthy popu-
lations, suggesting that dialysis patients may be at higher risk of acquiring HCV infection. 

The aim of our study was to determinate the prevalence of anti-HCV antibodies in patients whom attend to 
dialysis facilities in Cali, Colombia.

999 patients were tested using the third generation enzyme linked immunosorbent assay (ELISA-3), 29 
patients were Anti-HCV positive (2,9% prevalence). All Anti-HCV positive patients were tested to detect the 
HCV- RNA using a real time-PCR qualitative test (Amplicor Monitor 2.0 Roche Molecular Systems), 26/29 
patients were HCV-RNA positive (89%).

Conclusions: The prevalence of anti-HCV antibodies in the dialysis facilities in Cali (2.9%) is very similar 
to the prevalence reported by industrialized countries.
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INTRODUCTION

Infection with hepatitis C virus (HCV) is considered to be 
a very important global public health problem because an 
estimated 170 million people are infected with this virus 
(1, 2).

Patients with chronic HCV infections are at high risk 
of developing hepatic cirrhosis, hepatic insuffi  ciency and 
hepatocellular carcinoma. Terminal liver disease secondary 
to HCV infection is one of the most frequent indications 
for liver transplantation in the United States and Western 
Europe (3).

Hepatitis C is an infection that is transmitt ed by paren-
teral exposure to contaminated blood. Blood transfusions 
and blood products that were produced before 1991 are 
considered to be two of the most important factors in HCV 
infection in Colombia.

Other risk factors are use of illicit intravenous drugs, 
tatt ooing, acupuncture, piercing, transplantations, dialysis, 
working in health care, accidents with contaminated nee-
dles and perinatal transmission.

Among patients in dialysis units the prevalence of anti-
HCV antibodies is higher than in the general population, 
suggesting that chronic renal patients treated in dialysis 
units have a higher risk of becoming infected with HCV. 
Several factors have been associated with increased preva-
lence of HCV infection in dialysis units. Th ey include:
1. Hemodialysis has higher risk than peritoneal dialysis. 
2. Institutional care has higher risk than home care.
3. Previous transfusion. 
4. Prevalence of HCV infection in dialysis unit.
5. Number of years patient has undergone dialysis.
6. History of previous renal transplantation.
7. Intravenous use of illicit drugs.
8. Previously dialysis in high prevalence area.
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In Colombia, there have been several studies to determine 
the prevalence of antibodies against hepatitis C virus in 
diff erent risk groups. Among blood donors prevalence 
is 0.97% (4). On the other extreme, a study in the city of 
Medellin published by E. Echavarria in 1992 using ELISA 
fi rst-generation testing showed a prevalence of 42.2% (5) 
among chronic renal patients on dialysis. 

In the United States, studies using ELISA third generation 
testing have reported prevalences of anti-HCV in patients 
undergoing dialysis units which range from 9% to 19%. In 
Italy reported numbers range from 13% to 28 % (6 and 7). 
Overall, the prevalence of hepatitis C among patients in 
dialysis units varies widely, even within the same country.

Th e most recent publications show a signifi cant decline in 
the prevalence of HCV in dialysis units in several European 
countries, with a low prevalence of 3% in the UK (8). Th is 
decrease in prevalence is att ributed to the decrease in trans-
fusions, the introduction of general biosecurity measures 
that prevent nosocomial transmission of infection, and 
other factors.

OBJECTIVE

Th e main objective of this study was to determine the pre-
valence of antibodies against hepatitis C virus in patients 
undergoing maintenance dialysis in dialysis units in Cali. 
No previously published studies have evaluated the preva-
lence of antibodies to HCV in dialysis units in Cali.

Th e dialysis units in the city of Cali which participated in 
this study have been implementing biosafety standards and 
protocols for a decade. Th ese rules are strictly complied 
with by all unit staff .

Th e study was approved by the ethics committ ee of the 
dialysis units and all patients voluntarily signed consent 
forms for serological tests.

MATERIALS AND METHODS

Cali, with a population of 2,500,000 people, has 9 kidney 
dialysis maintenance units. It is estimated that there are an 
estimated 1,500 patients undergoing dialysis for chronic 
renal dysfunction.

Th is was a prospective study of all 999 terminal patients 
with ESRD who were undergoing maintenance dialysis in 
4 dialysis units in Cali. It took place between January 2007 
and June 2008.  Blood samples were taken from all patients 
using peripheral venipuncture. 10 ml samples of blood were 
taken from each patient, and placed in dry, sterile tubes. 
Tubes had been previously labeled with the names of the 
patient. Later each blood sample was centrifuged. Serum 

was separated and stored at a temperature of minus 20 ° C. 
ELISA third generation testing was used to determine if 
antibodies against hepatitis C virus were present.

A second blood sample was taken from all patients who 
had been tested for anti-HCV reactivity. To confi rm the 
presence of the virus, these samples were tested for HCV 
RNA with qualitative real time polymerase chain reaction 
(RT-PCR) using AMPLICOR HCV MONITOR Test 
Version 2.0 from Roche Molecular Systems. 

A review of the medical history of each anti-HCV reac-
tive patient was conducted in order to identify risk factors 
that might be related to HCV infection. Th e factors inves-
tigated were:
1. Transfusion background.
2. Years undergoing dialysis.
3. Hemodialysis vs. peritoneal dialysis.
4. Race.
5. Previous history of tatt ooing, acupuncture, piercing.
6. Family contact with people infected with HCV.
7. Intravenous use of illicit drugs.
8. HIV Infection.
9. Number of dialysis units visited for treatment.

RESULTS

Of the 999 patients studied, third generation ELISA testing 
showed that 29 (11 women and 18 men) had anti-HCV 
reactivity. Th is equates to a prevalence of 2.9% (tables 1 
and 2). Of these 29 anti-HCV reactive patients, 26 patients 
(89%) tested positive on the confi rmation RT- PCR test 
(Amplicor HCV Monitor 2.0 Roche Molecular Systems).

Th e average age of the women was 52 years, with a range 
from 32 to 63 years. Th e average time on dialysis for these 
women was 6 years. Th e average age of the men was 51 
years, with a range from 29 to 82. Th e average time on 
dialysis for these men was 5 years.

At the moment the study was undertaken, time spent 
undergoing dialysis for all patients in both groups (women 
and men) ranged from 11 months to 18 years. Of the 29 
anti-HCV positive patients 12 had histories of prior trans-
fusions (41.3%). 10 patients were was found to have been 
treated in more than one dialysis unit (34.4%). All patients 
with anti-HCV reactivity were on hemodialysis at the time 
of the study. 9 of them had a history of previous peritoneal 
dialysis.

All patients tested negative for HIV. No hepatitis B virus 
coinfections were found in any of the patients.  Th ere were 
no histories of tatt ooing, piercing, or contact with family 
members infected with HCV. No histories of illicit drug 
were found.
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Table 1. Female patients with Anti-HCV reactivity.

Age 
(Years)

Race
M = 

mestizo
B = 

Black

Dialysis 
Time 

(years)

Prior
Transfusion(s)

Number 
of 

dialysis 
units

RT-PCR
(HCV-
RNA)

47 M 6 No 1  +
60 M 5 Yes 1 Negative
50 B 8 Yes 3  +
63 M 11 Yes 1  +
54 M 4 No 4  +
61 B 9 Yes 2  +
56 M  3 No  2  +
32 M  2 No  1  +
47 M  9 No  1  +
59 B  6 Yes  1  +
51 M  5 No  1  +

X = 52  X= 6  

Table 2. Male patients with Anti-HCV reactivity.

Age 
(Years)

Race
M = 

mestizo
B = 

Black

Dialysis 
Time 

(years)

Prior
Transfusion(s)

Number 
of 

dialysis 
units

RT-PCR
(HCV-
RNA)

 49 M  3 No  1 Negative
 38 M  4 No  1  +
 82 M  18 Yes  2  +
 63 B  6 Yes  1  +
 78 M  4 Yes  2  +
 53 M  4 No  1 Negative
 45 M  5 No  2  +
 42 B  6 No  1  +
 37 M  5 No  1  +
 53 B  4 Yes  1  +
 58 M  7 Yes  2  +
 29 M  6 No  1  +
 47 M  5 No  1  +
 49 M  3 No  1  +
 63 M  6 Yes  3  +
 49 B  9 No  2  +
 37 M 11 

months
No  1  +

 60 M  7 Yes  1  +
X = 51 X= 5

DISCUSSION

Th e current prevalence of anti HCV antibodies in dialysis 
units in Cali (2.9%) is comparable to the most recently 
reported prevalences in industrialized countries.

Th is low prevalence may refl ect the strict education, 
hygiene and biosecurity measures that were implemented 
in these dialysis units over a decade ago, and which have 
been complied with since that time.

First generation ELISA testing was used in Colombian 
seroprevalence studies of antibodies to hepatitis C in the 
early 90’s, but this test was rapidly abandoned in clinical 
practice.

Th e third generation ELISA test currently being used to 
detect anti HCV antibodies has greater sensitivity and the 
specifi city than did the fi rst generation test. To a certain 
extent these diff erences explain the diff erences in reports 
of seroprevalence from the 1990’s and current reports of 
seroprevalence.  

We cannot quantify the impact produced by the intro-
duction of biosecurity measures in dialysis units in Cali on 
the prevalence of HVC.

We would like to call att ention to the fact that 34.4% of 
patients with anti-HCV reactions have been received dialy-
sis in more than one dialysis unit. Th is is a risk factor which 
has not been reported or studied in our environment. It 
should be examined in larger studies since in current clinical 
practice patients are frequently transferred from one dialy-
sis unit to another for administrative reasons, or because 
the patient moves from one residence to another, or from 
one city to another.  Th e KDIGO recommends analysis of 
every patient who is transferred from one dialysis unit to 
another, or who reenters a dialysis unit.

Th e natural history of dialysis patients is less predictable 
than those of people in the general population. Various fac-
tors explain this.
1. It is possible to establish the moment of infection in 

only a few cases because the clinical progression of 
HCV is slow, indolent and opaque in relation to the 
general symptoms associated with dialysis. Serum 
levels of aminotransferase (ALT-AST) remain within 
the normal range, or are only slightly elevated.

2. On the other hand patients may test negative for 
HCV antibodies even though viral RNA detectable 
with molecular biology is present. HCV antibodies 
which have been present for a long period of time may 
disappear despite the persistence of the viral RNA.

3. It is recommended that dialysis patients who have high 
levels of ALT-AST with no apparent cause, including 
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those who have tested negative for HCV antibodies, 
undergo a nucleic acid test or a qualitative real time 
PCR to identify whether or not viral RNA is present.

Patients who have chronic HCV infections have a high 
risk for developing renal complications, for severe hepatic 
disease and for dying aft er a renal transplant. For this reason 
every possible eff ort must be made to prevent this infection 
among patients undergoing dialysis.

Biosecurity measures have achieved signifi cant impact in 
the prevention of HCV infections.

GUIDES FOR PREVENTION, DIAGNOSIS, EVALUATION 
AND TREATMENT OF HEPATITIS C IN CHRONIC RENAL 
DISEASE

Recently KDIGO (Kidney Disease Improving Global 
Outcomes), a scientifi c foundation, published guidelines 
for the prevention, diagnosis, evaluation and treatment 
of hepatitis C in patients with chronic kidney disease. It 
strongly recommends that all renal units implement, and 
monitor adherence to, strict biosecurity measures to pre-
vent blood-borne infections including hepatitis C (9).

Although these guidelines were published recently, 
these biosecurity measures have been practiced for nearly 
a decade. Among these measures the following should be 
highlighted: 
1. Continuing education programs for all staff  on mecha-

nisms cross infection and prevention of cross infection. 
2. Educating patients and their families to wash hands 

when entering and leaving the dialysis unit. 
3. Hand washing before and aft er every contact with 

patients and dialysis unit team. 
4. Use of disposable gloves for each procedure, gloves to 

be discarded at end of each procedure in special contai-
ners located in each cubicle. 

5. Non-reusable elements to be discarded immediately 
aft er use. 

6. Disinfection/sterilization of reusable elements. Allocate 
items such as medicines, tourniquets, medicine trays, 
thermometers, tape and scales for the exclusive use of 
each individual patient. 

7. Use individual blood pressure monitors for each 
patient.

8. Individual thermometers for each patient. 

9. Medications for each patient should be prepared in the 
patient’s own cubicle, avoiding transport of medicines 
through cubicles. 

10. Medications prepared in the nursing center are assigned 
to each patient and may not be returned to the nursing 
station. 

11. Aft er each dialysis session all potentially contaminated 
surfaces should be cleaned and disinfected with chlo-
rine bleach solutions. 

12. Internal and external disinfection of dialysis machines 
must be done according to protocol.
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