
                                                                                                                           Perez-Mercado 

Vol. 2   Num. 2                                                                                                                                                                                                  pág. 119 

 

Seroprevalence of the hepatitis C virus in the 

population with social security in Nogales, 

Sonora 

Jesús Antonio Pérez-Mercado and Edgar Daniel Copado-Villagrana 

Hospital General de Zona No. 5, Instituto Mexicano del Seguro Social,  

México 15D, 84094, Heroica Nogales, Sonora. 

Abstract 

Introduction: Hepatitis C virus (HCV) infection represents a global public health 

problem. According to estimates by the World Health Organization (WHO), 58 

million people are chronically infected, and 29,000 related deaths occurred in 

2019 alone. In Mexico, the Specific Action Plan establishes the objective of  

reducing its incidence by increasing the rate of  diagnosis and initiation of  timely 

treatment as a response to its elimination. However, despite the existence of  

the Standardized Procedures Manual for the Epidemiological Surveillance of  

Viral Hepatitis, the real burden of  the disease remains underestimated. 

Challenges persist in the integration of  data between institutions and the active 

identification of  cases, leading to significant underreporting that hinders a 

precise understanding of  the infection's current epidemiology in Mexico.  

Objective: To determine the seroprevalence of  anti-HCV antibodies in 

beneficiaries enrolled in the Family Medicine Unit of  Nogales, Sonora. 

Materials and methods: A cross-sectional study was designed and included 

beneficiaries assigned to the family medical unit. Clinical, demographic, and 

epidemiological information was obtained through the electronic medical 

record, and a bivariate analysis was subsequently performed to compare these 

data with those of  exposure to the virus. A P value <0.05 was considered 

statistically significant. The study was approved by Local Health Research 

Committee 2603 of  the Mexican Social Security Institute. All subjects included 

authorized testing by signing an informed consent form. 

Results: Of  the total cases analyzed, four had a reactive rapid test result. 

Statistically significant differences were found between reactive and nonreactive 

patients regarding history of  transfusions, contact with people with hepatitis, 

tattoos or piercings, intranasal drug use, and risky sexual practices. 

Conclusions: The HCV seroprevalence rate among patients enrolled in the 

medical unit studied is 2.8%, and some of  the backgrounds studied could 

represent risk factors for infection. 
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INTRODUCTION 

The hepatitis C virus (HCV) is one of the most underdiagnosed pathologies 

by healthcare institutions, due to the lack of awareness among the population 

about this disease and among healthcare personnel about new eradication 

schemes, and, in turn, the limited availability of screening tests in healthcare 

services.1 

Hepatitis C is a viral disease caused by an RNA virus that replicates in liver 

cells without causing an immediate cytopathic effect, thus causing a chronic 

infection.3 It is a small, circular, lipid-enveloped virus with positive-sense 

single-stranded ribonucleic acid (RNA), belonging to group IV of the 

Baltimore classification, and therefore can be immediately translated into the 

host cell and replicate in the cell cytoplasm. It belongs to the Flaviviridae 

family, the Hepacivirus genus, and the Hepatitis C virus (HCV) species. Its 

total genome is approximately 9.6 kb, with 5' and 3' untranslated regions at 

both ends. It is composed of 10 proteins, including three structural proteins 

(C, E1, and E2) and seven nonstructural proteins (P7, NS2, NS3, NS4A, 

NS4B, NS5A, and NS5B). The structural proteins are important components 

of the nucleocapsid, while the core proteins modulate gene transcription and 

cell proliferation. It is transmitted parenterally and is hepatotropic.5 

Susceptibility to HCV is general in humans, as there is still no vaccine due to 

the virus's high genetic variability at the envelope level. HCV has been 

characterized into six main genotypes (genotypes 1 to 6) and numerous 

subtypes (designated as a, b, c, etc.). Genotypes 1, 2, and 3 have a worldwide 

distribution, with type 1 (1a and 1b) being the most common. In hepatitis C, 

the influence of viral genotype is more closely related to the pathogenesis of 

liver disease than to any epidemiological factor.4 

According to the World Health Organization (WHO), 71 million people 

worldwide are infected with this virus and are at risk of developing liver 

cancer or cirrhosis, although most of them are unaware of their serological 

status. The total number of deaths attributable to viral hepatitis because of 

acute infection is 1.4 million per year worldwide, 48% of which correspond 

to HCV.8 

The impact of this pathology is particularly critical in Mexico, where liver 

cirrhosis represents the fourth leading cause of death and a primary driver of 

disability-adjusted life years (DALYs). Recent evidence highlights that a 

significant proportion of these cases are attributable to chronic HCV infection, 
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which often remains silent until advanced stages of fibrosis occur. Given this 

epidemiological landscape, the national strategy focuses on breaking the link 

between chronic infection and end-stage liver disease through early 

detection.34 

Genotype 1 is the most common in Mexico, with a frequency of approximately 

75%. This type of virus most frequently has the worst outcome and responds 

least to treatment.6 The virus has a half-life of 2.7 hours in the blood, and there 

is a high daily production of viral particles (1012) in patients with chronic 

infection; viral replication kinetics are even higher than those of HIV. Second, 

the enzyme responsible for replication has an error rate of approximately 10-

4 and therefore a mutation rate (quasi-species) that facilitates treatment escape 

mechanisms.7 

It is estimated that there are around 600,000 infected people in our country.9 

Mexico has the third highest viral load for hepatitis C in the Americas, behind 

only the US and Brazil.10 

Of seropositive patients screened for HCV in Mexico, 65% have chronic 

infection, but of these, only approximately 25% know they have the disease, 

and only approximately 1% receive treatment. The national prevalence is 

between 1.2% and 1.4%, with the northern region being the highest at 2% and 

even reaching 96% among drug users, followed by the southern and central 

regions of the country with 1.5% and 1.1%, respectively. 11, 12, 13 The 

prevalence of HIV-HCV infection is 0.6% to 2.8% in the Mexican population. 
14 

In Mexico, epidemiological surveillance of viral hepatitis is mandatory and is 

governed by the Standardized Procedures Manual for the Epidemiological 

Surveillance of Viral Hepatitis, coordinated by the General Directorate of 

Epidemiology (DGE). This system integrates case notification through the 

National Standardized Surveillance System (SUIVE) and is complemented by 

the National Program for the Elimination of Hepatitis C. This framework aims 

to transition from passive surveillance to the active identification of cases in 

high-risk populations to achieve elimination goals.35 

In the information systems of the Ministry of Public Health in Sonora, 14 cases 

of hepatitis C were reported during 2020, and as of epidemiological week 40 

of 2021, 159 cases have been reported. 17 

The Mexican Social Security Institute (IMSS) houses 70% of patients 

diagnosed with Hepatitis C. In 2019, 1,107 of the 2,378 cases reported in 
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Mexico corresponded to beneficiaries, of which 41 cases were from the 

Institute. Mexican Social Security Institute, Sonora.18 

Many factors can determine disease progression, hence the need for early 

identification of affected patients and careful monitoring to determine the risk 

of progression, the need for appropriate therapeutic intervention, and 

verification of viral elimination. Thus, the primary beneficiaries of this study 

will be the beneficiaries of Family Medicine Unit Number 5, for whom early 

intervention will be possible to ensure timely initiation of treatment. 

The overall objective is to determine the seroprevalence of Hepatitis C Virus 

antibodies in beneficiaries assigned to Family Medicine Unit Number 5 (FMU 

5) in Nogales, Sonora. 

MATERIALS AND METHODS 

This research project was an epidemiological study with a quantitative 

approach, a descriptive scope, and an observational and cross-sectional 

design. Data collection was carried out using a time-based, cross-sectional 

design. 

Beneficiaries over 18 years of age or with risk factors for HCV infection who 

agreed to participate in the study through an informed consent form were 

included. 

Beneficiaries under 18 years of age without risk factors for HCV infection 

who refused to provide consent for inclusion in the study were excluded. 

Those under 18 years of age with risk factors for whom a parent or guardian 

did not provide consent for inclusion in the study were excluded. Those not 

receiving IMSS benefits were excluded. Those receiving IMSS benefits 

assigned to another Family Medical Unit. Those with a previously confirmed 

diagnosis or receiving treatment for HCV infection were excluded. 

Beneficiaries who refused to answer the questions on the data collection form 

or those who did not answer all of the questions were excluded. The sample 

size was calculated with a confidence interval of 99% (Zα2 =2.58), a margin 

of error of 3% (d= 0.03), taking the population assigned to UMF 5 of 112,676 

beneficiaries and a prevalence of 2% (p= 0.02) previously reported in northern 

Mexico, a sample size of 145 subjects to be studied was calculated. The 

dependent variable was the presence of positive anti-HCV antibodies, and the 

independent variables were age, gender, neighborhood of residence, 

occupation, blood transfusions, chronic diseases, history of hepatitis A 

vaccination, hepatitis B vaccination, number of pregnancies, history of contact 

with patients with hepatitis, rural residence, presence of tattoos, piercings, or 
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eyeliner, intravenous drug use, organ transplant, HIV infection, child of a 

mother with HCV, unprotected sexual contact, sexual partner with HCV, 

history of incarceration, hemodialysis, health professional, work-related 

accident involving a sharp object, contact with catheters and endoscopes, and 

symptoms compatible with hepatitis C. 

Participants signed an informed consent form authorizing participation in this 

protocol prior to the screening process. For statistical analysis, absolute and 

relative frequencies of the independent variables were determined, as well as 

bivariate analysis using the χ2 statistical test for parametric tests or, 

alternatively, Fisher's Exact Test for nonparametric tests. Finally, the odds 

ratio of the prevalence was calculated with a 95% confidence interval. 

The project adhered to the General Health Regulations on Health Research 

and requested authorization from the Local Health Research and Ethics 

Committee, as well as from the authorities of Family Medicine Unit No. 5 in 

Nogales, Sonora. 

In the event of a positive result with the rapid Hepatitis C virus antibody 

detection test, the subjects were informed of this condition, informed of the 

warning signs, and provided measures to prevent transmission of the virus to 

other subjects. 

During the research, the privacy and dignity of the research subject were 

protected, respecting the bioethical principles of beneficence, 

nonmaleficence, autonomy, and justice. 

RESULTS 

The total number of patients included was 145 Mexican Social Security 

Institute beneficiaries assigned to Family Medicine Unit No. 5 in Nogales, all 

over the age of 18, who underwent the rapid hepatitis C antibody test. 

Of the 145 rapid hepatitis C antibody tests performed, 4 were reactive (2.8%), 

and 141 tests showed no reactivity to hepatitis C (Chart 1). 
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Of the total subjects analyzed, 96 were female and 49 were male. According 

to the rapid test reactivity, 3 were male and 1 was female (Chart 2).  

 

Regarding the distribution of the study population by age group, it is observed 

that 3 people are in the 15-19 age group, 25 in the 20-24 age group, 87 in the 

24-44 age group, 12 in the 45-49 age group, 10 in the 50-59 age group, 1 in 

the 60-64 age group, and 3 in the over-65 age group. Of these, those reactive 

to rapid antibody tests were in the 25-44 and 50-59 age groups, accounting for 

50%, respectively (Chart 3). 
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The clinical and sociodemographic variables of the study population are 

shown in Table 1. 

Table 2 presents a summary of the clinical and sociodemographic variables 

with respect to the corresponding frequency measure and the P value of the 

statistical test used to compare the groups (reactive and nonreactive in the 

rapid Hepatitis C antibody test). 

Statistically significant results (p < 0.05) were found in the variables analyzed: 

history of blood transfusions, history of tattoos, piercings, or eyeliner, and 

history of intranasal drug use, each with a P value of 0.02. History of contact 

with patients with Hepatitis and risky sexual practices, respectively, with a P 

value of 0.03, were found. These could represent risk factors for infection. 
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DISCUSSION. 

According to the Specific Action Program for the Hepatitis C Virus 2020-

2024, it is difficult to determine the actual seroprevalence of Hepatitis C in  

Mexico due to the lack of an adequate reporting system and the limited 

research studies available.11 

 

Variable N=145

Age (SD) 35 (11.4)

Male gender (%) 49 (33.8)

Resides in Colonia Centro (%) 48 (33.1)

Salaried worker (%) 126 (86.9)

Blood transfusions (%) 3 (2.1)

Chronic diseases: High blood pressure (%) 5 (3.5)

History of hepatitis A vaccination (%) 0 (0)

History of hepatitis B vaccination (%) 2 (1.4)

Number of pregnancies (%) 2 (0.6)

History of contact with patients with hepatitis (%) 1 (0.7)

Rural residence (%) 0 (0)

Sharing a razor or toothbrush (%) 6 (4.1)

History of tattoos, piercings, or eyeliner (%) 60 (41.4)

Intravenous drug use (%) 4 (2.8)

Intranasal drug use (%) 9 (6.2)

History of organ transplant (%) 0 (0)

HIV infection (%) 0 (0)

Child of a mother with HCV (%) 2 (1.4)

High-risk sexual practices (%) 29 (20)

Unprotected sexual contact (%) 42 (29)

Sexual partner with HCV (%) 0 (0)

History of having been incarcerated (%) 0 (0)

History of Hemodialysis (%) 0 (0)

Healthcare Professional (%) 1 (0.7)

History of sharps accidents (%) 3 (2.1)

History of contact with catheters and endoscopes (%) 1 (0.7)

Symptoms compatible with hepatitis C: Weight loss (%) 1 (0.7)

Presence of anti-HCV antibodies by rapid test (%) 4 (2.8)

Table 1. Description of clinical and sociodemographic variables of the 
studied population.
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In 2000, the National Health and Nutrition Survey (ENSANUT) reported a 

prevalence of infection of 1.4% in Mexico, and referred to a difference based 

on the country's regions, reporting an estimate of 2.0% for the north, 1.5% for 

the south, and 1.1% for the center of the country. In 2018, ENSANUT reported 

a national prevalence of Hepatitis C antibodies of 0.38%, lower than the first 

estimate.14, 30 

Reagents Non-reactive

n=4 n= 141

Age (SD) 44.5 (14.8) 32 (17) 0.05

Male gender (%) 3 (75) 46 (33) 0.1

Resides in Colonia Centro (%) 1 (25) 47 (33) 0.59

Salaried worker (%) 4 (100) 122 (86) 0.62

Blood transfusions (%) 2 (50) 1 (1) 0.02

Chronic diseases: High blood pressure (%) 0 (0) 6 (55) 0.84

History of hepatitis A vaccination (%) 0 (0) 0 (0) NA

History of hepatitis B vaccination (%) 0 (0) 2 (1) 1

History of two pregnancies (%) 0 (0) 5 (3.5) 0.86

History of contact with patients with hepatitis (%) 1 (25) 0 (0) 0.03

Rural residence (%) 0 (0) 0 (0) NA

Sharing a razor or toothbrush (%) 0 (0) 6 (4) 1

History of tattoos, piercings, or eyeliner (%) 4 (100) 56 (40) 0.03

Intravenous drug use (%) 1 (25) 3 (2) 0.11

Intranasal drug use (%) 2 (50) 7 (5) 0.02

History of organ transplant (%) 0 (0) 0 (0) NA

HIV infection (%) 0 (0) 0 (0) NA

Child of a mother with HCV (%) 0 (0) 2 (1) 1

High-risk sexual practices (%) 3 (75) 26 (18) 0.03

Unprotected sexual contact (%) 1 (25) 41 (29) 1

Sexual partner with HCV (%) 0 (0) 0 (0) NA

History of having been incarcerated (%) 0 (0) 0 (0) NA

History of Hemodialysis (%) 0 (0) 0 (0) NA

Healthcare Professional (%) 0 (0) 1 (0.70) 1

History of sharps accidents (%) 0 (0) 3 (2) 1

History of contact with catheters and endoscopes 

(%)
0 (0) 1 (0.70) 0.97

Symptoms compatible with hepatitis C: Weight loss 

(%)
1 (25) 0(0) 1

*U Mann-Withney  *Fisher

Variable p*

Table 2. Description of variables according to the corresponding descriptive measure
and the P value of the statistical test for the comparison between reactive and non-
reactive groups to the rapid HCV antibody test.
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In the present investigation, based on the results obtained, it was demonstrated 

that the seroprevalence of hepatitis C among IMSS beneficiaries assigned to 

Family Medicine Unit No. 5 in Nogales, Sonora, is 2.8%, a figure higher than 

the estimate for the northern part of the country. 

Carnalla et al (2021) sampled 12,389 adults who responded to the National 

Health and Nutrition Survey (ENSANUT) in 2018 and reported that the anti-

HCV seroprevalence obtained in the population aged 20 to 49 years was 

0.23%, being higher in the male population and in those living in urban areas. 

They also showed that the prevalence in the 50 years and older group was 

higher, being 0.59%.31 In the present study, it was found that patients with a 

reactive result to the rapid HCV antibody test were found in the 25 to 44 and 

50 to 59 age groups. In addition, 100% of them live in urban areas and 75% 

of those reactive to the rapid test were male. Of the 145 Hepatitis C screenings 

performed on the population assigned to Family Medicine Unit No. 5 in 

Nogales, 66.2% were female and 33.8% were male. The positivity rate among 

men is noteworthy, standing at 6% in this group, and 1% among women, a 

situation similar to that described by Carnalla et al. (2021).31 The gender 

disparity in screening may be due to the low acceptance among the male 

population of seeking preventive medicine for screening or medical 

consultations.32 

Contreras et al. In a study on risk factors for acquiring HCV in Hidalgo, it was 

reported that 24.43% had a history of high-risk sexual practices, 19.88% had 

tattoos or piercings, 12.5% had a history of close contact with hepatitis C 

patients, as well as that 7% had received a blood transfusion in their life and 

that 1.70% had used inhaled drugs at some point; A similar situation was 

reported in the present study.33 

The clinical, epidemiological, and demographic factors of the cases analyzed 

in the research were determined. For each variable, the frequency of the rapid 

Hepatitis C antibody test result and its statistical significance were obtained. 

It was found that a history of having had a blood transfusion, having tattoos, 

piercings, or eyebrow threading, having ever used intranasal drugs, having or 

having had close contact with a Hepatitis C case, and engaging in risky sexual 

practices could be clear risk factors for contracting this infection. However, 

due to the design and objectives, as well as the methodology used for this 

study, a risk analysis was not performed. It is important to note that this study 

sought to determine antibody prevalence, that is, to determine how much of 

the population has been exposed to hepatitis C. It did not focus on determining 

the active burden of the disease (quantification of HCV RNA). As has been 

described, there is a percentage of people who spontaneously achieve viral 



                                                                                                                           Perez-Mercado 

Vol. 2   Num. 2                                                                                                                                                                                                  pág. 129 

clearance and the infection does not progress. Therefore, it was decided in this 

protocol to begin HCV screening and provide an opportunity for other 

researchers interested in the topic to analyze the patients' progress. 

Finally, one of the limitations encountered during the sampling process was 

the low acceptance among the population of undergoing rapid antibody testing 

for hepatitis C, as well as for HIV and syphilis. Therefore, mass awareness 

campaigns regarding these diseases are necessary. 
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