Original articles

Hepatitis C Infections among Individuals who
Received Transfusions prior to 1994 in Antioquia,

Colombia

Johanna C. Arroyave 0,' Claudia Alvarez F 2 Gonzalo Correa A,2 Norman Balcdzar M,® Maria Patricia Arbeldez M,* Maria Cristina Navas N.2

1 Research and Biomedical Innovation Group
at the Instituto Tecnoldgico Metropolitano and
Gastrohepatology Group in the Faculty of Medicine at
the Universidad de Antioquia in Medellin, Colombia

2 Gastrohepatology Group in the Faculty of Medicine at
the Universidad de Antioguia in Medellin, Colombia

3 Molecular Genetics Group at the Universidad de
Antioquia in Medellin, Antioquia

4 Epidemiology Group in the Faculty of Public Health at
the Universidad de Antioquia in Medellin, Antioquia

Research Financed by Merck Sharp & Dohme
Colombia and Project Sustainability of the Office
of the Vice Rector of Research of the Universidad
de Antioquia

This project was presented at the 10th International
Meeting on Hepatitis C Virus and Related Viruses in
Kyoto, Japan December 2-6, 2003

Received: 08-05-14
Accepted:  05-11-14

INTRODUCTION

Abstract

Introduction: Infection with the hepatitis C virus is a public health problem. According to the World Health
Organization there are an estimated 184 million cases of HCV infection around the world. The main risk factor
in developing countries is transfusion of blood components. In 1993, Colombian regulations began requiring
serological screening by blood banks for infectious agents including HCV. Nevertheless, data about HCV
infections in the population transfused before this date is limited.

Objective: The objective of this study is to describe the frequency of HCV infection in the population of
individuals transfused before 1994 in Antioquia.

Materials and Methods: A total of 166 individuals transfused before 1994 agreed to participate in the study.
ELISA tests for antibodies to HCV were performed on these patients’ serum samples. Samples that were
positive were tested for the presence of the viral genome by RT-PCR of non-coding region 5.

Results and Conclusions: The frequency of anti-HCV antibodies in study population was 6.6% (11/166)
while the HCV genome was present in seven of these eleven individuals. Genotype 1 was identified in four
of the samples. No associations of different risk factors for transfusion in individuals with markers of HCV
infection were found. This study provides data on the epidemiology of HCV infection in Colombia.
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An estimated 6.8 to 8.9 million adults in Latin American
countries test positive for antibodies to HCV (anti-HCV).

HCV infections are a public health problem, with more
than 184 million infected individuals which corresponds to
about 3% of the world’s population (1). Chronic infections
occur in between 60% and 80% of patients who may be at
risk of terminal liver disease such as liver cirrhosis and/or
hepatocellular carcinoma (HCC) (2).

Globally, between 25% and 30% of HCC cases are associ-
ated with HCV infections. However, this frequency varies
depending on geographic region. In Europe, the USA and
Japan, HCV infections are a risk factor in 50% to 70% of
HCC cases (3-6). In Argentina and Brazil, HCV infections
are associated with approximately 30% of HCC cases (7,8).

Most studies in populations of Central and South America
have shown that the main risk factor is transfusion of blood
components. The exceptions are countries in the southern
cone such as Argentina and Brazil. Recently, increased
number of cases associated with intravenous use of psycho-
active drugs have been observed in these countries. This is
similar to reports from Europe and the USA (9).
Colombian Ministry of Health Decree 1571 of August
1993 regulated screening of blood components for differ-
ent markers of infection including anti-HCV, the marker for
HCV infection. A 1995 study of information provided by the
172 blood banks in the country found that 1% of the 367,891
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units of blood analyzed were reactive for anti-HCV (10). A
1997 analysis of blood banks in Valle del Cauca showed that
0.98% of blood donors in the city of Cali were seropositive
for anti-HCV and that only 0.47% of the donors from the
rest of the department were seropositive (11). In the most
recent report of national indicators report, HCV seropositiv-
ity was 0.49% in 746,059 units of blood analyzed from blood
banks throughout the country (12).

This study is a small step in piecing together a picture
of pre-regulation infections rates and the limited number
of studies of the state of HCV infection in the transfused
population prior to regulation. This study retrospectively
describes the main clinical and demographic characteris-
tics of individuals transfused in Antioquia before 1994 and
uses serological and molecular markers to analyze the fre-
quency of HCV infections.

MATERIALS AND METHODS
Population Sample

This is a retrospective study of individuals in Antioquia who
attested to having at least one blood component transfusion
before 1994. An active search of hospital databases hospitals
was combined with radio announcements and campaigns of
scheduled visits to companies from February to September
2003. After obtaining voluntary written informed consent
from the 166 participants, they filled out a questionnaire
on demographics, reasons for transfusions and risk factors.
A whole blood sample was obtained from each participant
by venipuncture of the forearm under aseptic conditions.
Serum samples were stored at -70°C until processing.

Characterization of HCV

Serology

Serum samples were analyzed in duplicate by third genera-
tion ELISA (BIOMERIEUX UBI HCV EIA) to detect total
anti-HCV antibodies. The test was conducted according to
the manufacturer’s recommendations and had a sensitivity
of 98.6% and a specificity of 99.8%. A sample was consid-
ered positive tests of both aliquots were reactive according
to the ratios between optical density and the cutoff value.

Molecular detection of HCV

Acid guanidinium thiocyanate-phenol-chloroform extrac-
tion (AGPC) was used to extract RNA from serum samples
that were reactive for total anti-HVC antibodies. Nested
real time polymerase chain reaction (Nested RT PCR) was
used to amplify the S’utr noncoding region according to
the protocol reported by Chan 1992 which uses the com-
bination of HCV940, HCV211, HCV939 and HCV20914
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primers. Amplified products were visualized by electropho-
resis in 2% agarose gel and stained with ethidium bromide
to confirm the presence of the expected fragment of 251pb.
The trial control consisted of amplification the infectious
clone genotype la HCV-h77 (kindly donated by Dr.
Charles Rice of the Rockefeller University in New York).

Genotyping using Restriction Fragment Length
Polymorphism (RFLP)Analysis

To describe the viral genotype in the samples analyzed,
polymorphisms in the products of amplification and
restriction were analyzed with Haelll, Rsal, Mval y Hinfl
enzymes for 2 hours at 37° C. The RFLP restriction pattern
was identified by 4% agarose gel electrophoresis as pub-
lished previously (15).

Statistical analysis

Quantitative variables were expressed as medians and inter-
quartile ranges while qualitative variables were expressed
as absolute numbers and percentages. The chi-square test
was used to compare qualitative variables, and the Mann-
Whitney U test was used to compare quantitative variables.
A p value of less than 0.05 was assumed to be statistically
significant. SPSS 10.0 was used for these analyses.

RESULTS

A total of 166 individuals who had been transfused before
1994 voluntarily participated in the study. Women made up
69.9% (116/166) of the study population and men made
up the other 30.1% (50/166). The average age of the study
population was 42 years (interquartile range 36-49, range
10-75 years). The demographic characteristics of the indi-
viduals included in the study are summarized in Table 1.

Table 1. Demographic characteristics and risk factors of individuals
transfused before 1994 in Antioquia.

Women Men Total

n % n % n %
Characteristics 116 699% 50 30,1% 166 100%
Average age 41,84 41,66 41,78
Risk factors*
Tattoos 12 103% 2 4% 14 84%
Piercing 2 1,7% 3 6% 5 3%
Hemodialysis 2 1,7% 1 2% 3 1,8%

* Risk factors in addition to transfusions.

Other risk factors including hemodialysis (1.8%), tattoos
(8.4%) and piercings (3%) were present in small percent-
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ages of the population studied and were also determined.
None of the study subjects stated that they had used psy-
choactive drugs intravenously.

Surgery, traffic accidents, gunshot wounds and exsangui-
nated transfusion were the four most frequent indications
for transfusions in the male population. Among the women
in the study, surgery (including cesarean section), postpar-
tum hemorrhaging, abortions and exsanguinated transfu-
sions were the most common reasons for transfusions
(Table 2). Most patients (83.1%) were transfused in hos-
pitals in Medellin. The rest were transfused in hospitals and
municipalities in the surrounding department of Antioquia
with the exception of 3 patients who had received transfu-
sions in hospitals in other departments (1.8%).

Table 2. Reasons for transfusions of blood components in patients in

the study population
Reason for Transfusion Women Men
n=116 n=50
Surgery* 51,7% 28%
Traffic accidents 2,58% 22%
Postpartum hemorrhaging 12,6% NA
Gunshot wounds 2,58% 10%
Abortions 517% NA
Stab wounds 0,86% 4%
Exsanguinated transfusions 517% 8%
Hematological illnesses 517% 2.58%
Coagulation disorders 0,86% 2%
Hemodialysis NA 4%
Others** 7,75% 22%

* Surgery includes Caesarian sections among women. NA: Not
applicable.
** Others include hemorrhaging of the digestive tract and burns.

According to the results of serological tests, 11 (6.6%) sam-
ples tested positive by ELISA for anti-HCV. The viral genome
was detected in 7 of the 11 (63%) specimens that had tested
positive. This is a 63.6% HCV genome detection rate from
the samples with anti-HCV markers (Table 3). Most of the
individuals who presented HCV infection markers showed
no additional transfusion risk factors. The analysis showed no
statistical significance for any of the variables analyzed in the
individuals with HCV infections (Appendix 1).

To assess liver functions of HCV positive individuals,
serum transaminase levels were determined for five of the
seven subjects who tested positive for the HCV genome.
In four of them, values above the reference values were
found as expected in chronic HCV infections. There were
no other biochemical or histopathological tests available to
determine the extent of liver compromise.

Table 3. Risk factors for individuals transfused before 1994 who had
markers for HCV infections

Code Age Gender  Reason for Anti-HCV HCV
transfusion Genome
9 56 F Surgery Positive  Positive
15 53 M Surgery Positive  Positive
25 38 F Surgery Positive  Negative
30 26 M Hematological ~ Positive  Positive
illnesses
33 57 F Surgery Positive  Positive
50 38 F Abortion Positive  Positive
60 29 F Others* Positive Neg
66 30 M Aborto Positive Neg
69 41 F Others* Positive Neg
92 29 F Coagulation Positive  Positive
disorders
126 40 M Gunshotwound  Positive  Positive

F: Female, M: Male. * Others includes hemorrhaging of the digestive
tract and burns.

Appendix 1. Analysis of Variables of individuals in the study who were
infected with HCV

Variable P value

Age 0,117
Education 0,296
Units Transfused 0,924
Gender 0,642
Hemodialysis 0,088
Hospitalization 0,458
Piercings 1,0

Tattoos 1,0

Analysis of the cleavage pattern with restriction enzymes
(RFLP) allowed the identification of genotype 1 in four
samples (57.1%). A computer simulation with NebCutter
V2.0 was used to compare the restriction patterns to
one from a previously published Colombian genotype
1 sequence (genbank no.: jf693489.1). A cleavage site at
position 216 was identified for the Haelll enzyme while
two cleavage sites, at positions 102 and 225, were identified
for the Rsal enzyme. In Figure 1 shows the cleavage slit pat-
tern for these two enzymes and a gel representative of the
pattern of the samples tested. A comparison of the pattern
obtained in the samples with the pattern obtained through
the computer simulation and patterns reported previously
allowed determination of genotype 1. It was not possible
to analyze the other three samples because of insufficient
sample quantity.
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Figure 1. RFLP Genotyping. Representative result of RFLP analysis
of samples found to be positive by RT-PCR. In the figure the cleavage
patterns of restriction enzymes Haelll and Rsal in the sequence
JF693489.1 of Genotype 1 canbe seen together with and a representative
gel RELP analysis of the study samples. Lanes 1,2 and S are samples with
the cleavage pattern of Genotype 1. C +: Positive Control, HCV-H77
clone. MW: molecular weight marker for 100bp.

DISCUSSION

HCV is found throughout the world. It is estimated that
about 3% of the world’s population is infected (16). In
Latin America, the average prevalence is estimated to be
1.23%, although prevalence varies among countries (17).

In Colombia, HCV prevalence in the general population
is not known, although it has been estimated that there are
between 400,000 and 500,000 who are infected with the
virus (18). Some studies have been conducted in groups
with risk factors and among blood donors. According to
one recent study from 2007 to 2010, the prevalence of anti-
HCV was 0.6% in 54,499 blood donors at a blood bank in
Medellin (19).

In this study, the frequency of HCV infections was deter-
mined in a population of individuals who received transfu-
sions of blood products before 1994. The reasons for trans-
fusions and risk factors associated with HCV in addition to
transfusions were studied. A total of 11/166 (6.6%) of the
samples tested had anti-HCV antibodies. It was possible to
confirm the presence of the viral genome in 7/11 samples
through RT-PCR. These results are similar to reports pub-
lished about patients who had received multiple transfu-
sions in other countries in the region including Honduras,
Uruguay, Brazil and Argentina. Those studies described
prevalences of anti-HCV ranging from 7% to 16.7% (19-22).

A study by Beltrdn et al. of a population of 500 patients
who had received multiple transfusions at four institutions
in Medellin and Bogotd found the prevalence of HCV
infections to be 9% measured by the presence of the anti-
HCV marker (23). That study showed that the risk of HCV
infections decreased three-fold between 1993 and 1995 in
the study population, and that the risk decreased more than
90% after 1995 when screening began to cover 99% of the
units of blood in Colombia. That study demonstrated the
impacts on transfusions and medicine of the public health
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care policies of requiring screening of 100% of the units of
blood, of improvements in the selection of donors, and of
increasing the number of voluntary donors (23).

The frequency of HCV infections has also been
explored among Colombian patients undergoing hemodi-
alysis, among users of psychoactive drugs, among patients
infected with human immunodeficiency virus (HIV), and
among patients with chronic liver diseases.

The first is a prospective study conducted in four dialysis
units in Cali in 2007and 2008. It included 999 hemodialy-
sis patients and found a prevalence 0f 2.9%. One important
finding of that study was that 41.3% of the HCV positive
patients had histories of transfusions (24).

The second study was conducted in rehabilitation cen-
ters and a prison in the city of Bucaramanga in 2009. In that
study, there were no cases of anti-HCV reported in 259
samples from individuals who reported using illegal drugs.
Most said that they had used drugs orally or nasally (98%)
and only a small percentage reported intravenous drug use
(4.2%) (25).

Similar results were described in patients with HIV infec-
tions among whom the frequency of anti-HCV was 0.8%.
The low frequency described in this population was attrib-
uted to the absence of risk factors such as transfusions and
intravenous drug use (26).

HCV infections among patients with chronic liver dis-
ease has also been reported in a prospective study at a
fourth level hospital in Medellin during the period from
2005 to 2007. A 6.9% frequency of anti-HCV antibodies
was demonstrated in 131 patients who had been diagnosed
with liver cirrhosis and/or hepatocellular carcinoma (27).

Thus, seroprevalence found in studies conducted after
2005 in populations with risk factors in Colombia ranges
from 0% to 9%. These results contrast with those published
by Alvarado-Mora et al. in a sample of 176 residents, aged
12 to 72 years, of the rural and urban areas of indigenous
communities in the department of Amazonas. The fre-
quency of anti-HCV in the study population was 5.68%
(10/176) (28). This finding is striking and contrasts with
another study conducted recently by De la Hoz et al. of
176 samples from women from indigenous communi-
ties in the same geographic area as the study by Alvarado
Mora et al. The frequency of anti-HCV in that population
was 0%. It should be noted that the 176 samples exhibited
anti-HBYV, the Hepatitis B virus marker (personal com-
munication). As mentioned above, the main risk factor for
HCYV infection in Colombia has been blood transfusions,
and indigenous communities are less exposed to this risk
for cultural reasons. This does not coincide with the results
of Alvarado-Mora et al. It also contrasts with the different
studies of the Colombian population with risk factors for
HCV (Table 4). The study of Alvarado et al. also evaluated
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samples from health workers, sex workers and/or mem-
bers of displaced populations in San Andrés, Chocé and
Magdalena. Seropositivity data reported for each region are
0.66%, 3.68% and 3.87% respectively, but their published
the data are not broken down by risk group (28).

Table 4. Seroprevalence of HCV infections in Colombian Populations

Study Population/ Frequency Reference
Risk Factor of anti-HCV
Organ Transplants 21,5% Echavarria, 1992

49% de la Hoz, 2000

Hemodialysis 42,2% Echavarria, 1992
35-60%  de la Hoz, 2000
6,1% Beltran M et al, 2005
2,9% Ramirez et al, 2010
Hemophilia diagnosis 6,52% Echavarria, 1992

32% de la Hoz, 2000

32,2% Beltran M et al, 2005
Acute bleeding 2,6% Beltran M et al, 2005
Cancer diagnosis 3,4% Beltran M et al, 2005
HIV Infections 0% Hoyos-Orrego et al,
2006
Chronic Hepatopathy 31% de la Hoz, 2000
6,9% Cortes et al, 2011
Users of psychoactive drugs 0% Bautista et al, 2011
Indigenous population, anti- 0% de la Hoz (personal
HBc+ communication)
Indigenous population 5,68% Alvarado-Mora et al,
2011
Blood donors 0,97% Echavarria, 1992

1,0% Beltran M et al, 1997

0,98%  Cortés Aetal, 1999
047%  CortésAetal, 1999
0,6% Bedoya JAP et al, 2012
0,49% National Report of

Indicators 2012

Studies published in Colombia to date, along with the
results of this study, suggest that the prevalence of HCV
in Colombia varies according to risk group analyzed. If
the results from studies since 20085, are taken into account,
prevalences in groups with risk factors such as transfusions,
hemodialysis and chronic liver disease varies from 4.2% to
9% which coincides with published data from other coun-
tries in the region (9, 29).

Seven (63%) out of 11 samples with anti-HCV antibodies
were amplified to characterize the viral genotype of the HCV
genome. In addition, Genotype 1 was identified in four of
these samples by RFLP analysis. To date published studies
using molecular characterization have shown that Genotype
1 is the most prevalent in the country. Only the presence of
HCV Genotype 1 has been described among patients with
liver cirrhosis and hepatocellular carcinoma (27).

A study of 35 HCV sequences obtained from blood
donors Bogotd identified HCV Subgenotype 1b in 82.8%
of samples and Subgenotype 1a in 5.7% of the samples. The
Subgenotypes 2a, 2b and 3a were also identified (30). In the
study cited above of patients who had received multiple trans-
fusions, twelve HCV sequences were characterized. Eight of
these were characterized as Subgenotype 1b (66.7%), two
were confirmed as Subgenotype 1a (16.7%), and one sample
each was confirmed as Subgenotype 2b and 3a (31). Seven
of the eight patients with HCV Subgenotype 1b had received
their first transfusion before 1986. This finding agrees with
the estimate made by Alvarado-Mora et al. who postulated
that the introduction of HCV (subgenotype 1b) into Bogotd,
Colombia occurred around 1950. The incidence of the dis-
ease grew exponentially between 1970 and 1990, probably as
the result of exsanguinated transfusions (30).

The results of this study contribute to the knowledge of
the epidemiology of HCV infections in Colombia among
individuals who were transfused before 1994. The fre-
quency of infection with HCV Genotype 1 described in
this population is similar to those reported in other coun-
tries of the region. Nevertheless, for better management of
cases and identification of candidates for treatment, fur-
ther studies should be performed among individuals who
received transfusions before 1996.
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