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ABSTRACT

Background: A significant number of patients infected with hepatitis C virus remain unaware of their infection, as this is a silent
disease for many years. Patients are frequently detected at advance stages of the disease. Objective: To identify the prevalence
and viremic stage of hepatitis C among a general population cohort. Methods: Anti-hepatitis C virus detection and viral RNA
were offered without cost to individuals who voluntarily considered it relevant to be examined, as part of the World Hepatitis
Day annually from 2007-2014. Results: A total of 32,945 individuals were analyzed; 57% were female and 43% male. Of
them, 75.7% were between 21-50 years old. In 59%, the sample was obtained at their work place and in 41% at the facilities
of 12 private laboratories. Anti-hepatitis C virus was positive in 194 patients (0.58%), of which 129 (66%) were confirmed
positive by polymerase chain reaction. The overall prevalence of viremic cases in the sample was 0.39%. Conclusions: Adequate
estimation of the prevalence of anti-hepatitis C virus and viremic population, not only among high-risk groups but also in the
general population, is central to the allocation of resources in an effort to reduce the consequences of the disease. (REV INVES
CLIN. 2015;67:104-8)
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INTRODUCTION infection of HCV, (ii) infection with HCV that has

resolved, or (ii) may be a false positive®-2. Quantitative
The diagnosis of hepatitis C virus (HCV) infection is and qualitative methods that allow the detection of
commonly made through the detection of antibodies viral nucleic acid in serum using polymerase chain
(anti-HCV) against recombinant proteins of the virus reaction techniques (PCR) are used to confirm the
using chemiluminescence or enzyme immunoassays. presence of active infection (viremic cases)3.

A positive anti-HCV test may indicate: (i) current
Hepatitis C represents an important global epidemio-

logical disease and it is responsible for a significant

Corresponding author: number of chronic liver diseases, including chronic
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Manager Director cinoma“®. The burden of chronic infection is critical
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Figure 1. Yearly distribution of 32,945 individuals screened
for hepatitis C.
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for developing strategies to manage or eliminating
HCV infection. In a study that included 87 countries,
the global total of viremic HCV infections was estimated
at 80 (64-103) million. Globally, genotype 1 was the
most common (46%) followed by genotype 3 (22%)
and genotype 2 (13%)’.

The epidemiology of HCV infection has changed over
the past decades®®. In the 1970s and early 1980s,
blood-acquired infections were the main source of
infection, prompting for example the recommenda-
tion of the Centers of Disease Control and Prevention
in the USA that all individuals born between 1945 and
1965 undergo one-time screening for HCV regardless
of risk factors1®. The introduction of screening essays
in blood banks has significantly reduced the risk of
transmitting HCV via blood products?!-13. Other pop-
ulations at risk have emerged, such as prisoners!4,
intravenous drug addicts!>, and migrants'®, and new
routes of infection are being recognized such as
nosocomial acquired infections derived from unsafe
invasive medical and surgical procedures such as
endoscopy, invasive radiological procedures, hemodi-
alysis, use of multidose vials, tattooing, and pedicure/
manicurel”.18,

Most hepatitis C prevalence studies in the past were
performed in selected populations of blood donors,
in vulnerable groups, or as part of national surveys
of health. A significant number of infected patients
remain, however, unaware of their infection as this
is a silent disease for many years. In fact a great
majority of people infected worldwide are unaware
of their status and are frequently detected at ad-
vance stages of the disease!®-21. This may be caused,
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among other factors, by lack of testing opportuni-
ties. The objective of the present research is to
identify the prevalence and viremic stage of hepati-
tis C among a general population cohort. To this
end, anti-HCV detection and, if positive, determina-
tion of the viral DNA were offered without cost to
individuals who voluntarily considered it relevant to
be examined.

MATERIAL AND METHODS

Laboratory tests were offered free of charge by Lab-
oratory Biomedica de Referencia as part of the World
Hepatitis Day, organized annually from 2007 to 2014
by the Fundacion Mexicana para la Salud Hepatica.
The offer was made through posters, brochures, and
online promotion. A sample of 10 cc of blood was
drawn in each patient. The determination of HCV was
made by chemiluminescence enzyme immunoassay,
utilizing the VITROS Anti-HCV Reagent Pack and
the VITROS Calibrator in the immunodiagnostic sys-
tem VITROS® 3600 and VITROS® 5600 (Intellicheck®.
Ortho Clinical Diagnostics, Raritan NJ, USA). Viral load
was determined using the Abbott RealTime PCR as-
say, with a cutoff point of < 12 Ul/ml. All individuals
turned up voluntarily for the examination. Each indi-
vidual was examined only once during the period of
the study. The results of the test were given in a
written confidential report to each individual. Viremic
patients were referred for medical care.

Results

A total of 32,945 individuals were analyzed over a
period of eight years. As can be seen in figure 1, the
number of individuals accessing the examination in-
creased yearly from 1,179in 2007 to 7,193 in 2014.
In 19,437 (59%) the sample was obtained at their
work place in 27 facilities (banks, food and bread
factories, sport centers, government offices) and
13,507 (41%) were tested at the facilities of the
clinical laboratories.

Of the total sample, 18,778 (57%) were female and
14,166 (43%) male. Their age range was 10 to 90 years,
most of them (24,939, 75.7%) being from individuals
between 21-50 years of age (Fig. 2). The determina-
tion of anti-HCV was positive in 194 patients (0.58%),
of which 129 (66%) were confirmed positive by PCR.
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Figure 2. Age distribution of 32,945 individuals screened for
hepatitis C.
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The overall prevalence of viremic cases in the sample
was 0.39%. During the period 2007 to 2010 the pro-
portion of viremic cases was 0.65%; between 2011
and 2013 it decreased to 0.35%, and in 2014 it fur-
ther diminished to 0.15% (Table 1).

DISCUSSION

The screening program herein reported has several
noteworthy characteristics: it is free of cost, it does
not use a prescreening selection based on HCV risk
factors, or elevated ALT as indicators for HCV screen-
ing. It is a long-term screening program that was car-
ried out annually as part of World Hepatitis Day. The
yearly increase in the examined individuals could cor-
respond to an improvement in the announcing and
promotion of the event and/or an increase in disease
awareness. A significant proportion of the samples
(59%) was obtained at the work place, an important
determinant for being tested that may have attract-
ed a different risk population that otherwise would
not have been screened and that may not have per-
ceived themselves as at risk of hepatitis C (hidden
population). We acknowledge the difficulties to com-
pare this with other strategies of screening for hepa-
titis C, but it undoubtedly contributes to the estima-
tion of the burden of the disease by estimating the
prevalence of hepatitis C and particularly the percent-
age of viremic cases among the general population,
observations that may be of great relevance when
deciding on the allocation of resources in the era of
the new oral direct-acting antiviral agents free of in-
terferon and ribavirin.
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Table 1. Number of HCV+ and confirmed viremic individuals

Year Total HCV+ Confirmed +by PCR
2007 1,179 17 7 0.59%
2008 1,955 24 13 0.66%
2009 2,770 23 20 0.72%
2010 3,523 29 22 0.62%
2011 3,502 24 13 0.37%
2012 6,280 36 23 0.37%
2013 6,543 28 20 0.31%
2014 7,193 13 11 0.15%
Total 32,945 194 129 0.39%

Certainly the epidemiology of HCV infection has under-
gone substantial changes over the past two decades,
with the implementation of screening programs for
hepatitis C in blood banks. In Latin America, the donor
prevalence has remained relatively stable at 0.65%?*%.
In Brazil, the incidence of hepatitis C dropped from
0.12 to 0.06 per 1,000 donor-years, and residual risk
decreased more than threefold after blood screening
implementation?2.

A significant number of infected patients are, how-
ever, unaware that they may be carriers of the virus
C as this is a silent disease for many years. In fact
about 90% of people infected with viral hepatitis
are unaware of their status?3. Screening for HCV
among the general population is not a widespread
practice. Even in high-income countries such as the
USA, less than 20% of individuals are screened for
HCV infection. In a controlled population study car-
ried out at the Kaiser Permanente clinics over a
period of 10 years among 444,594 patients, only
15.8% of the cohort was ever screened for HCV.
Adult primary care and obstetrics and gynecology
providers performed 75.9% of all screening. The
overall test positivity rate was 3.8%. Screening was
more frequent in younger age groups and in those
with a documented history of illicit drug use. Pa-
tients missing drug use history were least likely to
be screened??.

These epidemiological variations are accompanied
by relevant changes in the clinical presentation of
the disease. A recent publication in the USA com-
paring the characteristics of newly referred HCV
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patients in 2011-2012 (Era-2) compared to those
seen in 1998-1999 (Era-1), identified that Era-2 pa-
tients were older and had a longer interval between
diagnosis and referral. They were more likely to have
advanced disease, with an eightfold higher prevalence
of hepatocellular carcinoma?>.

A diagnosis of hepatitis at present is more commonly
established in older patients, above 30 years, peaking
after age 70 years, with more advanced disease?6:27
facilitated by the accumulation of risk factors and
progression of liver disease, as symptoms of chronic
infection emerge 20 or more years after the initial
infection, leading individuals to seek medical atten-
tion?8. Age at diagnosis of hepatitis has been shown
to correlate significantly with fibrosis2°.

In the present study, the population accessing the
screening program was composed mainly of indi-
viduals between 21 to 40 years of age, in part due
to the fact that 44% of the samples correspond to
the working population. On the other hand, 57%
of the individuals that responded to the call were
women. In Mexico the prevalence of hepatitis C has
been estimated to a large extent by data from the
National Survey of Health 2000. This study was
carried out in a sample of 90,916 individuals, rep-
resentative of non-institutionalized populations, of
which 21,272 sera were randomly selected for anal-
ysis. The reported prevalence of hepatitis C was 1.4%,
with a range from 0.8% in Mexico City to 2.0% in the
north of the country. The percentage of viremic cas-
es was 0.51%30°. Similar results have been found in
different cities in the country, mainly in the context
of blood donors, high-risk populations, hospitals,
and primary care centers, with similar results31-34.
The prevalence of anti-HCV positivity that we here-
in report is lower. Most of the population that we
screened was younger (below 50 years), however
the benefit of screening blood products since 1992
could only explain changes in prevalence and vire-
mia in those individuals 22 years old or younger.
Another factor is a lower percentage of illicit use of
drugs in Central Mexico compared with the north-
west region of the country3>. In Argentina, reported
rates of HCV prevalence in the general population
have decreased from 1.5% in 2004 to 0.32%3%. A
review carried out in Europe analyzing 260 epidemio-
logical studies found that the prevalence of HCV glob-
ally varied from 0.13 to 3.26%23.
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Viremic prevalence estimates also differ widely be-
tween countries, ranging from 0.3% in Austria, Eng-
land, and Germany to 8.5% in Egypt3”. In the present
study the number of viremic patients was lower at
0.39%. This finding, although unexpected, is not exclu-
sive to our study, as similar tendencies have more re-
cently been identified. Data from the National Health
and Nutrition Examination survey in the USA indicate
that the prevalence of anti-HCV decreased from 1.9%
in 2001-2002 to 1.3% in 2005-2006, and remained
stable up to 2010. Of these patients, 0.87% was vi-
remic38. These findings suggest that there is a great
window of opportunity to intervene earlier, particu-
larly as new antiviral treatments emerge.

The importance of screening a younger population,
mostly asymptomatic, has the advantage of interven-
ing earlier and trying to avoid the burden of advanced
liver disease. Considering viremic patients when de-
signing new treatment policies relies on the fact that
in this group of patients, the replication of the virus
is active, denoting that the virus gets into the blood-
stream, signifying a population at increased risk of
transmission with a high impact on public health com-
pared to non-viremic patients. As new HCV therapies
emerge, their use in many countries will be limited in
great part by economic barriers for access to screen-
ing and the use of direct-acting antiviral agents. Ad-
equate estimation of the prevalence of anti-HCV and
the viremic population, not only among high-risk
groups but also in the general population, is central
to the allocation of resources in an effort to reduce
the consequences of the disease.

In summary, screening for hepatitis C among the gen-
eral population demonstrated a lower prevalence and
viremic rates in contrast to that previously described
in studies based on risk factors. Identification and
earlier treatment would contribute to decrease the
impediments of chronic liver disease.
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