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INTRODUCTION

Abstract

Introduction: In Colombia, Hepatitis C virus infections have high rates of morbidity and high costs. The advent
of new more effective treatments has produced a need for better knowledge of this population’s characteristics
to allow their proper use. Objectives: The objective of this study is to describe the epidemiological and clinical
characteristics of patients with hepatitis C at a referral center for liver diseases. Materials and methods: We
conducted a cross-sectional descriptive study of a population of adults with serological diagnoses of hepatitis
C between 2011 and 2016. Results: We evaluated 214 clinical records of patients with confirmed serological
diagnoses of hepatitis C. Their median age was 59 years, and 62% were women. The HCV genotypes of 114
patients were reported: 75% had genotype 1B. Transfusions of one or another type of blood product had been
administered to 36.9% of the patients, and 5% had tattoos. The prevalence of cirrhosis was 29.4% while that
of hepatocellular carcinoma was 3.3%. Hepatitis B virus coinfections were found in 1.8% of these patients,
and 5.1% of the patients had human immunodeficiency virus coinfections. Conclusion: The determinants of
hepatitis C virus infection in Cali are similar to those reported in scientific literature worldwide and requires
emphasis on prevention in the at-risk population. Genotype 1b continues to be the most frequent in our envi-
ronment which makes this population susceptible to new treatments.
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The time it takes for an individual to develop cirrhosis
after infection has been estimated in a systematic review by

The hepatitis C virus (HCV), a member of the Flaviviridae
family, generates acute infections that become chronic in
50% to 85% of cases. There are six known genotypes and at
least S0 different subtypes. The main route of transmission
of this virus is parenteral (85%), but there are less frequent
routes such as sexual transmission (less than 2% ) and verti-
cal transmission (10%). (1) Between 5% and 30% of indi-
viduals with chronic infections develop cirrhosis. In deve-
loped countries such as the United States, HCV infections
are the most important causes of liver diseases, as well as
the most frequent indication for liver transplantation. (2)

Hla-Hla Thein et al. that evaluated 111 studies of which 16%
found cirrhosis was still prevalent 20 years after infection. (3)

Itis thought that one third of patients with hepatocellular
carcinoma have HCV infections. Once cirrhosis is diagno-
sed, several reports have estimated the risk of hepatocellu-
lar carcinoma is between 0% and 3% per year. (4, S)

HCV and hepatitis B virus (HBV) coinfections are not
uncommon since they share similar modes of transmission.
The occurrence of these simultaneous infections is much
more prevalent in areas where both viruses are endemic and
among groups of people at high risk of parenteral infection.
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Diagnosing HCV/HBV coinfections is clinically important
both for a patient’s prognosis, since these patients present
more adverse outcomes, and for treatment options. (6)

Human immunodeficiency virus (HIV) coinfections
are also among the most commonly found HCV patients.
Approximately 10% of HCV positive patients are also
positive for HIV, and approximately 25% of HIV positive
patients are also positive for HCV. This association has
been observed mainly in high risk groups such as intrave-
nous drug users. It is known that the presence of both viru-
ses facilitates the transmission of HCV sexually. Likewise,
it conditions a more aggressive course of the infection so
that end stage liver disease is the main cause of death in this
population. This makes timely and adequate screening of
these patients fundamental. (7)

The 2005 global estimate was that 184 million people
had positive antibodies to HCV and that there were mode-
rate prevalences between 1.5% and 3.5% in Latin America.
(8) According to the Centers for Disease Control and
Prevention (CDC), estimated total incidence in 2010 was
0.3 per 100,000 people in the United States. (9, 10)

Epidemiological studies in Colombia only present gene-
ral data. The statistics of SIVIGILA (Sistema Nacional de
Vigilancia en Salud Publica — Colombian National Public
Health Monitoring System) indicate specific data for at-risk
subgroups. Their data show high incidences of infection
among blood transfusion recipients (18.9%), homosexuals
(12.8%), people with multiple sexual partners (12.6%) and
intravenous drug users (9.1%), (11) but information on geno-
types and the most frequent outcomes of the disease (cirrho-
sis, hepatocellular carcinoma and transplants) is not included.

The incidence of infection was impacted by implemen-
tation of compulsory screening for HCV by blood banks
in 1993. Prior to this measure, the probability of receiving
a unit of infected blood was 0.74%, and the probability of
an infection transmitted by a transfusion was 0.67%. These
figures placed Colombia among the countries with the
highest risk of transmission of infection in Latin America.
In 2002, there was a 99.7% increase in the screening for
HCYV in blood banks, with a notable reduction in the risk
(0.0024%) of receiving infected blood. (12)

Information the epidemiological and clinical behavior
of the disease in Cali and Valle del Cauca there is scarce,
so this study fills a gap by identifying the most prevalent
genotypes and the most frequent complications and factors
associated with this entity.

MATERIALS AND METHODS
Type of Study

The inclusion criteria of this cross-sectional descriptive
study were that patients had to be adults patients of either
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sex at the gastrohepatology service of the institution who
had been diagnosed with HCV because of total antibodies
against HCV and/or a positive viral load.

Clinical records of patients in the institution’s computer
system (SAP1) were reviewed to identify diagnoses by ICD-
10 codes for HCV and viral hepatitis who had been treated
between 2011 and 2016. The information was then recorded
on a data collection form designed for that purpose.

Data Analysis

Clinical information, test results and epidemiological data
were recorded in an electronic database. The data were
summarized using standard deviations, medians, and inter-
quartile ranges as appropriate. Univariate analysis used the
Shapiro-Wilk test to evaluate distributions of numerical
variables. Qualitative variables were expressed as propor-
tions. Data were analyzed with Stata® (Stata Corp, 2011,
Stata 12 Base Reference Manual, College Station, TX,
United States).

Ethical Considerations

This project was approved by the Human Research Ethics
Committee of the Valle de Lili Clinical Foundation, accor-
ding to act No. 277-2017 of May 3, 2017. All the resear-
chers stated that they have no conflicts of interest.

RESULTS

The study evaluated 232 clinical records of patients with
ICD-10 diagnoses of HCV who had been treated at the
gastrohepatology outpatient service of the Valle de Lili
Foundation between January 1, 2011 and December 31,
2016. Of this population, 214 patients met the inclusion
criteria. The remaining 18 were excluded because they did
not have confirmed diagnoses of HCV infection or because
they had died by the time of data collection (mortality was
not a subject of this study). The general characteristics of
this population can be found in Table 1.

Evaluation of antecedents related to the contagion of the
virus (Table 2) showed that the majority of patients (75%)
had undergone at least one surgical procedure, with a gene-
ral average of 1.34. surgeries per patient. Kidneys were the
organs most frequently transplanted among these patients
(64.2%). Liver transplantation was found less frequently,
but there is no clarity in the clinical histories about whether
viral infections required this procedure.

It is widely recognized that, because patients with hema-
tological diseases frequently require transfusion of blood
products throughout life, they are at great risk of HCV
infection through this route. In the population analyzed,
6.5% of the patients had some alteration of this nature:
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42.8% , had hemophilia, 21.4% had sickle cell anemia, and
21.4% had neoplasms.

Table 1. General characteristics of hepatitis C patients

with HBV was female. The majority (63.6%) of patients
with HIV had coinfections with HCV genotype 1A.

Table 3. Age distribution of HCV patients who had transfusions

Characteristic n (%) Age ranges* Transfusions n (%)

Age at diagnosis (mean) 58.7 £ 14.7 0-30 3(3.8)
Sex 31-50 14 (17.7)

Female 132 (61.6) 51-70 42 (53.2)

Male 82 (38.32) >70 20 (25.3)
P?tlent_s with genotyping 58 (27.1) * Age in years at time of diagnosis
Cirrhosis 63 (29.4)
Helpatoc.ellulalr carcinoma 7(3.2) The most frequent complication found in patients with
Coinfection with HBV 4(1.8) chronic HCV infections was cirrhosis, with a prevalence of

Coinfection with HIV 11 (5.1)

Table 2. Hepatitis C patients’ background information

Antecedent n (%)
Surgery 287
Abdominal surgeries 114 (39.7)
Gynecological surgeries 81(28.2)
Orthopedic surgeries 30 (10.4)
Other surgeries 62 (21.6)
Transplants 14
Liver transplant 5(35.7)
Kidney transplant 9(64.2)
Hematological diseases 14
Hemophilia 6 (42.8)
Sickle cell disease 3(214)
Lymphomas/leukemia 3(21.4)
Thrombocytopenic purpura 1(7.1)
Von Willebrand Disease 1(7.1)
Transfusions 79 (36.9)
Tattoos 13 (6)

Histories of tattoos and/or transfusions of blood pro-
ducts were also analyzed for associations with HCV, and
6.07% of the patients were found to have tattoos noted in
medical records while 36.92% of patients with chronic
HCV infections had had blood transfusions. Of the 59 peo-
ple with histories of transfusion, the majority were female
(64.5%). Of the total transfused, 53.16% were between 51
and 70 years old, and about 25% were older than 70 years
(Table 3). Although people over S0 years of age more fre-
quently had histories of transfusions, these associations
were not statistically significant.

HIV/HBV coinfections were also estimated. We found
4 patients (1.86%) who had simultaneous HBV and HCV,
and 11 patients (5.14%) with simultaneous HCV and HIV.
Of the latter, 100% were male. Only one of the four patients

29.4%. Hepatocellular carcinoma was found in about 3.3%
of patients.

It was observed that 75% of the patients had HCV geno-
type 1B, 13% had genotype 1A and the remaining 12%
had other genotypes (Figure 1). (2) Of the 117 patients
with genotype 1B, the majority (72 individuals) were born
between 1941 and 1960. The presence of cirrhosis among
patients with genotype 1B was 67.5%, with a p of 0.70.

Genotypes found in study population
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Figure 1. Genotypes of 156 (73%) patients were obtained.
DISCUSSION

The study showed a higher prevalence of infected women
(61.6%) than men in Colombia with a tendency similar to
that of the most recent epidemiological reports in the United
States where 52% of those infected are women. (13) The
majority of individuals were adults in the fifth decade of
life. The highest proportion (54.7%) of patients were born
between 1941 and 1960, unlike the prevalence found in a
study conducted by Smith et al. in which around 80% of the
patients had been born between 1945 and 1965. (14)
Colombian statistics reported SIVIGILA for 2017 show
a predominance of males (57.3%), but proportions by sex
vary according to departments and districts. The highest
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proportion reported by age was 26.4% for populations
aged 65 and over. (15) This finding is of special importance
for evaluating HCV risk factors since, prior to the nineties,
routine screening for HCV was not performed for blood
products in blood banks in Colombia. As reported by La
Hoz et al. in the Colombian HCV consensus, (16) the pro-
bability of contracting the virus among transfused people
in the entire country 1.5% in 1992. Therefore, it is possible
that this has been the source of contagion for a large pro-
portion of patients born in this age group.

Tattoos are a widely recognized HCV risk factor both in
terms of the use of contaminated needles and because of
skin and mucosal lesions which expose epithelial barriers
to infection by the virus. In our population, 6% of the indi-
viduals studied had tattoos. However, the clinical histories
do not clearly state either where or when tattoos were done,
so there is no information about whether they were done
prior to diagnosis or after. By the same token there is no
information about conditions of hygiene. This information
would be of great epidemiological value, but it was difficult
to obtain since many patients had been previously seen in
other institutions where this information is not routinely
recorded. The SIVIGILA statistics for 2017 mention this
important risk factor, and national compulsory reporting
for the epidemiological record (code INS 340) covers
aesthetic procedures such as piercings and tattoos, but
there is no place where the circumstances of these proce-
dures are recorded. Therefore, it is difficult to report more
detailed data that closely relate the infection to the type of
tattoo and the conditions under which it was done. Thisis a
limitation of the study.

A significant factor associated with chronic infections in
our institution was transfusion of blood products whose
prevalence was 36.9%. This coincides with findings from
other regions of the country as described by Yepes etal.ina
case-control study conducted on the Colombian Caribbean
coast where a significant Odds Ratio (OR) was evidenced
for this risk factor. (17) This study also found that a slightly
higher proportion (64.5%) of women, most of whom were
over 50 years old, had been transfused. However, careful
evaluation of the data showed that most of these women
had undergone surgery with low risk of bleeding, especially
hysterectomies which accounted for 55.5% of the patients.
This procedure has low rates of perioperative bleeding that
range between 1% and 2%. They can even be lower depen-
ding on the surgical approach used. (18)

The most important risk factor found in the population
studied was surgical history, with a prevalence of 75%
among patients with HCV. Most of these patients had
undergone more than one surgical procedure, with a total
of 287 surgeries of various kinds recorded in the medical
records. It should be noted that many patients had no other
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antecedents or risk factors for contagion at their first visit
to hepatology for the infection, so this could be a signifi-
cant source of transmission of the virus. Nevertheless, it is
difficult to establish a causal relationship since the descrip-
tive design of this study does not allow it. Its retrospective
nature makes it difficult to determine whether surgery was
really prior to viral contagion and whether there were other
factors such as surgical time, bleeding and type of surgery
that favor infection.

Another important point is the incidence of hematolo-
gical diseases among infected patients since they require
large amounts of transfusions. Hematological diseases
were found in 6.5% of the patients studied with hemophilia
being the most frequent pathology, possibly due to its high
risk of major bleeding.

Previous Colombian studies support the findings of this
study that genotypelB occurs in about 75% of the patients.
The second most frequent was 1A (12%). In 2017, a study
by Santos et al. reported that 70% of patients had genotype
1B and 13.5% had genotype 1A. That study’s objective was
to describe the genotypes and subtypes of HCV in infected
Colombian patients. (19) They found that this is important
because genotype 1B has been closely related to the use of
blood products and invasive procedures in which bleeding
and mucosal manipulation occur. This have been associated
with inadequate hygiene, so this could be the main factor
associated with transmission of the disease in Colombia.
Another important observation regarding genotype is the
fact that new direct antiviral treatments have shown higher
success rates against subtype 1B than against other subty-
pes, so that it may be possible to treat more than 70% of
those infected in Colombia without interferon.

Coinfections of HIV and HCV are particularly important
for appropriate diagnosis and treatment. A metaanalysis of
about 780 studies that evaluated HIV-infected populations
around the world has estimated that overall prevalence of
HCYV coinfections is to 6%. (20). Colombian prevalence of
HIV was found to be 5.14% which is very close to the epi-
demiological data found worldwide. A high prevalence of
coinfections has been documented in Colombia, especia-
Ily among patients who use intravenous drugs in Armenia,
Cucuta and Bogot3, cities in which studies were conducted
on patients who use these psychotoxic agents. (21,22) These
two studies found that sexual relations between men, failure
to use condoms, and promiscuity were the main risk factors.
Despite the epidemiological importance of these data, it was
not possible for this study to determine the number of sexual
partners of coinfected individuals since this information was
not routinely recorded in clinical records.

There were no intravenous drug users among the patients
treated at this institution which can be explained by the
fact that this population of patients is treated at rehabili-
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tation centers and specific HIV management programs. It
is essential to specify that there could be an information
bias in general questions about patients histories of psy-
chotoxic drug consumption rather than asking specifically
about intravenous drug use. It is also possible that many
patients omitted this information despite drug use for fear
of being valued in a negative way. This should motivate the
institution both to improve the quality of the registry of
risk factors in clinical histories and to establish a series of
specific questions (time and duration of exposure, number
of sexual partners, etc.) for patients identified as members
of vulnerable populations.

In the study population, 1.86% of patients had HBV coin-
fections. This prevalence might be due to the fact that many
co-infected patients lacked serological markers for HBV
infections. This was illustrated in a study in which 33%
of 200 patients infected with HCV had negative surface
antigen for HBV (HBsAg) but had detectable viral loads
for HBV. The reason why some patients with HCV who
are infected with HBV lack HBsAg is unknown. However,
the data found in this study did not differ much from pre-
valence reports of coinfection by other authors. (11) We
suggest that it would be pertinent to study both the pre-
sence of the surface antigen for HBV and the viral load of
patients with HCV infections.

The prevalences of cirrhosis and hepatocellular carcinoma
found in the study population were very similar to what was
expected according to reports in the literature: 29.4% had
cirrhosis, and 3.3% had hepatocellular carcinoma. Overall, it
is expected that 20% to 30% of patients with HCV will deve-
lop cirrhosis, (23) and that 0% to 3% per year will develop
hepatocellular carcinoma. (4, §). A prevalence of 35.7% of
liver transplants was observed among the transplant group.
Unfortunately, it was not possible to establish whether all
transplants were performed due to deterioration of liver
function secondary to HCV infections since the medical
records did not consistently record this information.

On the one hand, the main limitation of this study was the
heterogeneity of the clinical records registered by the diffe-
rent specialists (hepatologists, infectious disease specialists
and gastroenterologists). Similarly, there was inadequate
information regarding tattoos, blood transfusions, sexual
health, use of psychotoxic agents and surgical history; This
leads to replanting the importance of recording this infor-
mation, since this could be used to implement intervention
measures at the public health level, such as the inclusion
of more specific questions about these risk factors in the
epidemiological files (INS code 340).

On the other hand, the main strength of this study is its
epidemiological analysis of variables associated with chro-

nic HCV infections. This information is current and combi-
nes both serological information and the main clinical cha-
racteristics of the population of Valle del Cauca. According
to the latest report from the National Health Institute, this
population ranks fifth in the incidence of HCV in 2018,
(24) and held first place in the number of deaths attribu-
table to the virus in 2017. (15) Therefore, this information
can serve as a basis for studies that focus on diagnosis and
antiviral treatment of this entity.

CONCLUSION

Based on this study’s results, it can be concluded that HCV
infections in the Colombian population evaluated behave
in a manner very similar to that found in the scientific lite-
rature. Viral genotype 1B predominates, so much of our
population could be treated with the new direct antiviral
agents which have less adverse effects and higher rates of
cure for this subtype. This study also shows that, despite
public policies for handling of blood products and guaran-
teeing hygienic practices for invasive procedures, this route
of infection continues to be the main factor associated
with infections. Consequently, we must continue working
on education and prevention of infection. In addition,
we propose an active search throughout the country for
patients with a history of blood transfusions prior to 1993.
This could follow pilot screening strategy implemented
in Antioquia by Arroyave et al. (25) for HCV in patients
who had received transfusions before 1994. It found a pre-
valence of 6.6% for antibodies to the virus and 4.2% for
chronic HCV, and it was shown to be an effective screening
strategy. Therefore, we proposed that this type of screening
been implemented first on an institutional basis and later
on a departmental basis.
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