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Articlf? History: Introduction and objectives: Hepatitis B virus (HBV) infection can lead to cirrhosis, hepatocellular carcinoma,
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- ; 1999. In 2000 the estimated HBV was 0.21% in the population aged 20 years and older. We estimated the
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national prevalence for hepatitis B surface antigen (HBsAg) and its association with sociodemographic char-
acteristics, including sexual behavior information for those aged 20 to 49 years.

Ilfley Wf{‘?sg Materials and methods: From the 2018 National Health and Nutrition Survey, blood samples were collected
HeBI\)/a 1us from a subsample of 2,280 adults to determine HBsAg. We estimated the national prevalence for HBsAg and
Epidemiology evaluated its association with sociodemographic characteristics, adding sexual behavior information for

those aged 20 to 49 years. We performed a multiple logistic regression to estimate the association of HBsAg
and relevant variables.
Results: The 2018 estimated prevalence of HBsAg in the Mexican adult population was 0.51% (95%CI 0.19,
2.33), which represents 411,000 cases. This prevalence was higher than previously estimated and it was
higher in women than in men (0.54% versus 0.46%, respectively). We did not find an association between
HBsAg and sociodemographic characteristics or sexual behaviors.
Conclusions: Vaccination and screening strategies towards the elimination of viral hepatitis should be rein-
forced to further reduce the prevalence over the next years.

© 2021 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction attributable to vaccination was 44.7% in the Mexican population aged
10 to 25 years [4]. By 2000, the estimated HBV prevalence was 0.21%
and since then there have been no updates [5]. In 2015, the Global

Health Sector Strategy on viral hepatitis 2016-2021, proposed to

In 2015, 3.5% of the world’s population were living with hepatitis
B virus (HBV) chronic infection. If untreated, HBV infection can lead

to cirrhosis, hepatocellular carcinoma, and death; currently, 66% of
all viral hepatitis deaths are attributable to HBV [1]. HBV transmission
can be perinatal or horizontal, through needlesticks, exposure to
infected blood, or sexual transmission. The main preventive measure
for HBV is vaccination [2].

In Mexico, HBV vaccination for all children and adolescents was
implemented in 1999 [3]. By 2012, the prevalence of immunity
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reduce the incidence of viral hepatitis by 90% and mortality by 65%
[6]. To achieve this goal, we need information on HBV infection in the
population. Therefore, we aimed to estimate the prevalence of hepa-
titis B surface antigen (HBsAg) in the Mexican population.

2. Material and methods

Data were obtained from the 2018-19 National Health and Nutri-
tion Survey (ENSANUT, for its Spanish acronym). The survey is
nationally representative of the population living in community
households using a probabilistic, stratified, two-stage, and cluster
sampling. Research procedures were approved by the Ethical,
Research, and Biosecurity Committee of the National Institute of Pub-
lic Health. More details about the design of ENSANUT are available

1665-2681/© 2021 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espaiia, S.L.U. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)


http://crossmark.crossref.org/dialog/?doi=10.1016/j.aohep.2021.100583&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:martha.carnalla@insp.edu.mx
mailto:desiree.vidana@insp.edu.mx
mailto:desiree.vidana@insp.edu.mx
mailto:celia.alpuche@insp.mx
mailto:chavez.ntc@gmail.com
mailto:chavez.ntc@gmail.com
mailto:martin.romero@insp.mx
mailto:tshamah@insp.mx
mailto:tbarrientos@insp.mx
https://doi.org/10.1016/j.aohep.2021.100583
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.aohep.2021.100583
http://www.ScienceDirect.com
http://www.elsevier.es/annalsofhepatology

M. Carnalla, D. Vidana-Perez, C. Alpuche-Aranda et al.

Abbreviations

HBV hepatitis B virus

HBsAg hepatitis B surface antigen

ENSANUT National Health and Nutrition Survey
WHO World Health Organization

elsewhere [7]. A probabilistic sample of 2,280 adults aged 20 years
and older (18.4% of the total sample) was obtained for HBsAg deter-
mination, representing a total population of 81,445,000 individuals.

3. Questionnaire

Using the ENSANUT 2018 questionnaire, we collected sociodemo-
graphic characteristics and risk factors for viral hepatitis, such as age,
sex, marital status, country region, urban area, and socioeconomic
status. The population aged 20 to 49 years had additional questions
about sexual behaviors: age of sexual initiation, condom use in the
first and last sexual intercourse.

3.1. Blood sample collection

A 5 ml blood sample was collected in vacutainer SST tubes (Becton
Dickinson and Company, New Jersey, USA) with eight hours of fast-
ing, according to the technique recommended by WHO.'* After-
wards, the sample was centrifuged at 3500 rpm for 15 minutes.
Serum was stored in a cryovial in liquid nitrogen (-80°C) until analy-
sis.

3.2. HBsAg determination in serum

HBsAg determination was conducted with the ARCHITECT HBsAg
(1P97, Abbot, Germany) assay, a two-step immunoassay, using
chemiluminescent technology for the qualitative detection of HBsAg
in human serum with a sensitivity of 99.52% (95% CI 98.29-99.94%)
and a specificity of 99.8% (95% CI 99.74-99.94%) [8].

3.3. Statistical analysis

Prevalence and 95% confidence intervals were calculated for the
total population and by age groups. Descriptive analyses were per-
formed for sociodemographic characteristics in the total population
and including sexual behaviors for the population aged 20 to 49 years.
All analyses were completed by November 2020 using STATA 13.0
(College Station, TX), using the svy suite to consider the sampling
design.

4. Results

The prevalence of HBsAg was 0.51% (95% CI 0.19, 2.33), which rep-
resents 411,000 cases. The prevalence was 0.54% (95% CI 0.14-2.51%)
in women and 0.46% (95% CI 0.12-1.67%) in men. There were no cases
of hepatitis B in the population aged 20 to 39 years nor aged 50-
59 years. All cases in the 40-49 age group were women (0.24%, 95% CI
0.03-1.68%), conversely, all cases in the >70 age group were men
(0.77,95% 1C 0.24-2.45%).

Table 1 presents the national prevalence of HBsAg in the Mexican
population according to sociodemographic characteristics. Partici-
pants aged 60-69 years, people with middle or high-school educa-
tion, and widows had the highest prevalence of HBsAg. Mexico City
reported a higher prevalence of HBsAg compared to other regions.
Sociodemographic characteristics such as sex, socioeconomic status,
condom use in the first and last sexual intercourse, and age of sexual
initiation were not associated with HBV infection (Table 1).
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Table 1
National prevalence of HBV antigen in serum in the Mexican population according
to sociodemographic characteristics. ENSANUT 2018.

% 95% Cl Weightedn P value
Age group (years) 0.11
20-39 0 - 0
40-49 0.12 0.02,1.09 13000
50-59 0 -
60-69 2.09 0.66,5.74 354000
>70 036 0.02,0.88 44000
Marital status 0.29
Single 0 0
Cohabitating 056 0.16,1.92 287000
Separated 0.06 0.01,400 5000
Widowed 138 031,595 119000
Education 0.54
Elementary or less 047 0.14,1.58 149000
Middle/High school 0.65 0.15,2.67 249000
Graduate/Postgraduate 0.12 0.02,084 13000
Country region 0.20
Center 0.15 0.05,047 42000
North 0 - 0
Mexico City* 152 0.21,1033 150000
South 0.82 0.24,2.73 219000
Sex 0.86
Men 046 0.12,1.67 156000
Women 054 0.14,2.51 255000
Area 0.12
Rural 0.17 0.04,0.68 29000
Urban 059 021,169 382000
Socioeconomic status 0.90
Low 045 0.09,2.34 119000
Medium 0.64 0.14,2.98 191000
High 039 0.07,222 101000
Condom use: last sexual 0.55
intercourse™*
No 0.04 0.01,2.00 13000
Yes 0 -
Condom use: first sexual 0.36
intercourse™
No 0.06 0.01,040 13000
Yes 0 - -
Onset of active sexual life** 0.76
Have not initiated 0 - -
<18 years 0 - -
>18 years 0.06 0.01,4.0 13 000

* Includes surrounding urban municipalities
** Includes just the 20 to 49 years age group. Total weighted N=81,445,000

5. Discussion

In 2018, the prevalence of HBsAg was 0.51% (95% CI 0.19, 2.33)
among the Mexican adult population. This represents an increase
with respect to the 2000 National Health Survey when the estimated
HBsAg prevalence was 0.21% (95% CI: 0.11-0.37) in the same age
group [5]. Unfortunately, surveys are not comparable because in
year 2000 HBsAg determination was restricted to those with positive
antibodies against HBV core antigen (anti-HBVc), while in 2018,
HBsAg was determined in all samples.

Sociodemographic characteristics and sexual behaviors were not
associated with HBV prevalence [2]; however, this finding should be
interpreted carefully, given the sample size limitations. Our results sug-
gest that HBsAg is more prevalent in people over 60 years. While it is
difficult to provide a clear explanation for this finding, the low preva-
lence for the group aged 20 to 39 years could be related to access to
HBV vaccination, which was estimated to cover 44.7% of those aged 10
to 25 years in 2012, six years prior to this new survey [4].

ENSANUT 2018 did not collect detailed information on sexual practi-
ces or needle exposure. In addition, only HBsAg was determined, thus,
we cannot assess if infection was resolved [2]. We could be
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underestimating the real prevalence because HBV DNA can be detect-
able in serum or hepatic tissue in the absence of HBsAg. However, hid-
den hepatitis infection is rare and has been reported in specific
immunocompromised subgroups [9]. Finally, ENSANUT is a household
community survey and may fail to capture groups at higher risk of HBV
infection, leading to an underestimation of the prevalence.

The 2018 estimated prevalence of HBsAg in the Mexican adult popu-
lation might be higher than previously reported. Vaccination and
screening strategies towards the elimination of viral hepatitis should be
reinforced to further reduce the prevalence over the next years. Studies
that monitor the prevalence of HBV in key groups are needed.
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