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Abstract

Obijective. To determine the seroprevalence of hepatitis B
in pregnant women from several regions of Mexico, as well
as the risk factors associated with its occurrence. Material
and Methods. A cross-sectional study was conducted bet-
ween May and August 2000. It included 9 992 pregnant wo-
men attending the health services of the Mexican Institute
of Social Security (Instituto Mexicano del Seguro Social-IMSS)
in five cities: Tijuana, Ciudad Juarez, Acapulco, Cancun, and
Mexico City (Northeast and Southeast regions). Results.
The overall prevalence for confirmed cases was 1.65% (165/
9 992).The prevalences for individual cities were as follows:
Tijuana, 1.27%; Ciudad Juarez, 1.46%;Acapulco, 2.47%; Can-
cun, 0.93%; Northeastern Mexico City, 1.20%,and Southeas-
tern Mexico City, 2.52%. The risk factors found to be
associated with HbsAg were: age, age at first sexual inter-
course, city (Acapulco and Southeastern Mexico City), and
marital status (single or divorced). Conclusions. The pre-
valence of HBsAg in pregnant women (1.65%) was greater
than that reported in previous studies and showed geogra-
phical differences. This high prevalence suggests that a con-
siderable amount of cases of hepatitis B occurs perinatally
and through contact with carriers in the general popula-
tion.Vaccination of newborns of high-risk pregnant women
should be considered.
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Resumen

Obijetivo. Determinar la seroprevalencia de hepatitis B en
mujeres embarazadas de varias regiones de México e inves-
tigar factores de riesgo asociados. Material y métodos.
Durante el periodo de mayo-agosto del afio 2000 se realiz6
un estudio transversal en 9 992 mujeres embarazadas, con
acceso a seguridad social (Instituto Mexicano del Seguro
Social) en cinco ciudades de México: Tijuana, Ciudad Juarez,
Acapulco, Cancun y Distrito Federal (zona noreste y sures-
te). Resultados. La prevalencia global para casos confirma-
dos fue de 1.65% (165/9 992). Para las ciudades de estudio
fue: 1.27% en Tijuana, 1.46% en Ciudad Judrez, 2.47% en
Acapulco, 0.93% en Cancun, 1.2% en el noreste del Distrito
Federal, y 2.52% en el sureste del Distrito Federal. Los
factores de riesgo identificados fueron: edad, edad de inicio
de vida sexual, ciudad (Acapulco y regién sureste del Dis-
trito Federal) y estado civil (solteras-divorciadas). Conclu-
siones. La prevalencia de antigeno de superficie del virus
de la hepatitis B (HBsAg, por sus siglas en inglés) en emba-
razadas (1.65%) es mayor a la reportada en investigaciones
previas y muestra diferencias geogréficas. Esta prevalencia
elevada indica un nimero considerable de casos de Hepa-
titis B ocasionados por via perinatal y de portadores en
nuestra poblacion. Se debe considerar la vacunacion en re-
cién nacidos de mujeres embarazadas con alto riesgo.
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I nfection with the hepatitis B virus (HBV) is consi-
dered a public health problem worldwide. Accord-
ing to World Health Organization (WHO) estimates,
there were 400 million carriers of the infection in 2000.
Every year, approximately one million people die be-
cause of the association between HBV and the develo-
pment of chronic clinical forms such as active chronic
hepatitis, cirrhosis, and hepatic carcinoma.'?

Seroepidemiologic studies carried out in several
Latin American countries revealed a wide range of
prevalences for antibodies against the core antigen
(Anti-HBc), ranging from 0.6% in Chile to 21.4% in the
Dominican Republic. The seroprevalence in Mexico
was 1.4%, with similar frequencies by gender: 1.3%
among males and 1.5% among females. In Brazil, the
prevalence ranged from 1.2% in Fortaleza to 21% in
the area of Manaus, with a greater risk for males (OR
1.32). This study also demonstrated a 0.1% seropreva-
lence for the hepatitis B virus surface antigen (HBsAQ)
in Mexico, as compared with 1.9% in the Dominican
Republic.* However, high-prevalence areas have been
identified in the American Continent, particularly in the
Amazon region, where the carrier prevalence in cer-
tain communities is as high as 15% and previous in-
fection up to 84%.° In the United States, the incidence
of HBYV infection dropped 70%, especially among chil-
dren, health workers, and other groups exposed to
vaccination campaigns during the past decade.® The
National Health and Nutrition Examination Survey
(NHANES I11) study showed a 0.42% seroprevalence
for HBsAg in the population between 6 and 74 years
of age.”

Transmission mechanisms of infection include
vertical transmission from mother to child, which is
associated with a greater probability of generating car-
riers and consequently of maintaining the infection in
the population. Some authors point out that the propor-
tion of carriers among children born to mothers with
a history of HBsAg seropositivity can range between
70% and 90%.8 Thus, inclusion of the vaccine against
HBV in the universal vaccination program has been
recommended among the strategies for controlling
the infection.** In the United States and some Euro-
pean countries, prevention of perinatal transmission
by screening for HBsAg in all pregnant women with a
history of hepatitis B has also been recommended.
These screening programs would allow the timely ad-
ministration of a vaccine in newborns born to seropo-
sitive mothers, 814

Studies that describe the magnitude of the pro-
blem in Mexico are limited. In 1993, Alvarez-Mufioz
et al, conducted a survey on hepatitis B seroprevalence
in pregnant women seen in two medical settings: a
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primary health care unit and a hospital specialized in
perinatal care. The seroprevalence for any of the sero-
markers (Anti-HBc; Anti-HBs; HBsAg or Anti-HBe)
was 1.67% in the primary health care unit and 2.24%
in the highly specialized hospital. Prevalence of HB-
sAg was 0.02% (1/5 130) in pregnant women without
complications, and 0.09% (1/1 123) in women with high-
risk pregnancies.”® A later study conducted during 1995
in 1 500 high-risk pregnancies at the National Institute
of Perinatology in Mexico City, showed a 0.26% pre-
valence for HBsAg.'®

In Mexico, morbidity data for hepatitis B infection
show that it is decreasing, a trend that is supported by
seroprevalence studies, seropositivity in blood banks,
and epidemiologic surveillance systems operating in
this country. However, most cases are of a prevalent
type and associated with different transmission me-
chanisms, which makes it impossible to define the
sources of infection and frequency of pregnant women
who are carriers in the study population. The objecti-
ve of the present study is to determine the seropreva-
lence of hepatitis B infection in pregnant women who
were beneficiaries of the Mexican Institute of Social
Security (Instituto Mexicano del Seguro Social-IMSS)
in five cities in Mexico and to identify associated risk
factors.

Material and Methods

A cross-sectional study was conducted from March to
August 2000. The estimated sample size was 10 000 of
the 800 000 pregnant women who are attended each
year in the IMSS. The expected HBsAg prevalence was
0.2%, and the non-response was 30%. \Women were re-
cruited in the study after upon entering IMSS hospital
prenatal care areas in the following cities: Tijuana, Ciu-
dad Juarez, Acapulco, Cancun, and the Eastern part of
Mexico City, which was divided into two areas: the
Northeast and Southeast administrative IMSS areas.
Seropositivity to HBsAg, HBeAg, and its corres-
ponding antibody (Anti-HBe) was determined using
serum collected from 5-ml blood samples during the
routine prenatal examination performed for all preg-
nant women. The blood was centrifuged for 10 minu-
tes at 6 000 rpm and refrigerated for a maximum of 12
hours; once the serum was separated, it was stored in
two 2-ml cryo-tubes and kept in a freezer at -20 °C.
The samples were not thawed until the moment the
assay was performed. The presence of the hepatitis B
virus surface antigen was determined with the product
Monolisa Ag-HBs Plus, a commercial assay made by
Sanofi Diagnostics Pasteur (France), which uses three
monoclonal antibodies selected for their ability to bind
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with the different subtypes of HBsAg recognized by
the World Health Organization. The serum samples
were brought to room temperature and 100 pl of serum
were applied in duplicate per well. Each plate of 96
wells contained 4 wells with the negative control serum
and 2 wells with the positive control serum included
in the kit. Once the plate was filled with the sera and
the controls, 50 pl of conjugate solution (tris-HCI/BSA/
Tween-20) were applied, and two different anti-HB-
sAg monoclonal antibodies peroxidase marked by well;
the plate was covered with adhesive film, and incubat-
ed for 2 hours at 40 °C in a water bath. When incuba-
tion was completed, the adhesive film was removed
and the plate thoroughly cleaned with the washing
solution (Tris/NaCl, pH 7.4) included in the kit. After
this, 100 pl of enzymatic developing solution were
added to each well and the plate was incubated for 30
minutes at room temperature in a dark room. After
incubation, 100 pl of stop solution were added and 20
minutes later the plate was read at a wavelength of
450/620 nm in an enzyme-linked immunosorbent as-
say (ELISA) EL 311 reader (Bio-Tek Instruments). The
cutoff value was determined using the Bio-Tek KC4
program, according to the following formula: the
average reading of the 4 negative controls plus 0.040;
any values above this figure were considered positive.
The level of detection of the assay is 0.10 ng/ml of
HBsAg, and its specificity is 99.98%. Samples whose
reading was 10% or less below the cutoff value were
considered indeterminate and the sample was assa-
yed again in duplicate. If the result was repeated, the-
se samples were classified as indeterminate.

The qualitative determination of HBeAg was only
performed on HBsAg-positive samples, using a com-
mercial assay of ELISA in plates (Monolisa HBeAQ)
made by the same manufacturer of the HBsAg assay.
The samples were analyzed at the Clinical Immunolo-
gy Laboratory of the National Institute of Cardiology
“Ignacio Chavez” in Mexico City.

Using a questionnaire, the following data were
collected from each participant: personal identification
data, age, gynecologic and obstetric variables, trans-
mission mechanisms, and potential risk factors. Wo-
men who were found to be HBsAg positive continued
until the end of their pregnancy and an anti-hepatitis
B vaccine was administered to newborns within 24
hours after birth.

Data analysis included central frequency and dis-
persion measures for continuous variables and per-
centages for categorical variables. For the overall
seroprevalence and prevalence in individual cities, 95%
confidence intervals were obtained for each estimate.
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Indeterminate HBsAg results were incorporated into
the global and individual cities’ prevalence rates. Risk
factors were assessed using odds ratios with 95% confi-
dence intervals (95% CI). Adjustment of covariates and
possible confounding variables was done using multi-
variate logistic regression analysis. Statistical analysis
was performed using the STATA version 6.0 statistical
software (Stata Corp. College Station, TX).

Results

The total number of women included in the study was
9992; 1 500 women were selected per city with the ex-
ception of Mexico City, where 3 981 women were in-
terviewed. Only 38 women were excluded due to the
unavailability of seromarkers. The average age of wo-
men was 26 years (range, 14 to 46), and the average
age at first intercourse was 19 years (range, 11 to 36).
According to their marital status, married women ac-
counted for 75% of the sample; 6.8% were single or
divorced, and 18.2% were living in common law.

Widows were the least represented (0.05%). The edu-
cational status of the population was high, since 78%
of women had more than elementary education. The
gestational period ranged from 8 to 35 weeks, with an
average of 22 weeks. The median value for the num-
ber of previous pregnancies was 2 and only 11.6% of
the women were in their first pregnancy. A history
of hepatitis B vaccination was obtained in 6.4%; a pre-
vious blood transfusion was reported in 4%; 93% re-
ported only one sexual partner in the previous year;
2% referred a sexually transmitted disease; 4% report-
ed piercing, tattoos, or use of acupuncture in the past;
and only 8% reported signs and symptoms supporting
hepatitis infection (Table I).

The overall prevalence for the surface antigen
was 1%, and for individual cities fluctuated between
0.60 (North-Eastern region of Mexico City) and 1.67%
(Southeastern region of Mexico City). The city of show-
ed a prevalence of 1.53%. Table Il showed a prevalen-
ce for HBsAg, including the indeterminate results (66),
and their distribution per city. The prevalence increa-
sed from 1 to 1.65%, reaching a level of 2.5% in the
South-Eastern region of Mexico City and in Acapulco.

HBeAg detection was performed only on positive
samples and demonstrated active viral replication with
a higher risk of perinatal transmission. The frequency
and distribution of antigen e (HBeAg) infection was
3% and 8% in North-Eastern and South-Eastern Me-
xico City, respectively. Detection of corresponding
antibody to HBeAg, on the other hand, demonstrates
an immune response that may decrease the risk of
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Table |
FREQUENCY OF CHARACTERISTICS OF THE GROUP

OF PREGNANT WOMEN IN THE STUDY. MEXIco, 2000

transmission at birth. The prevalence of antibodies to
HBeAg was 9% in North-Eastern Mexico City; 42% in
South-Eastern Mexico City, 17% in Acapulco, and 10%
in Cancun (Table I11).

Characteristics N % Cases Noncases p i A A
Age (ears) Table IV shows the risk factors associated with
ge (years, . . . . . . .
1497 2708 273 17 2686 infection. The risk o_f infection increased with age (OR
23-28 4021 407 37 3984 3.2,95% CI 1.4-7.2) in the 25 to 36 year-old group. Ma-
29-46 3170 320 45 3170 0.008 rital status also influenced the risk, especially in those
Marital status single or divorced (OR 1.92, 95% CI 1.00-3.67), while
B"af”‘fd, e 7 ggg 723 E 7 Zgg age at first intercourse (17-24; 25-36) was also associa-
nmarried-divorce B
Education 7.28). Cities had the highest risks and were most
Elementary school (primary) 2902 222 16 2186 important in South-Eastern Mexico City (OR 3.12, 95%
Junior high (secondary) 3583 361 29 3554 Cl 1.59-6.08) and Acapulco (OR 3.20, 95% CI 1.57-6.51).
High school 3271 329 42 3224
Master’s degree 872 88 12 860 0.075
Age at first sexual intercourse Table 11
11-16 1921 194 10 1911
172 5960 704 6 6895 PrevALENCE oF HBSAG IN PREGNANT WOMEN
2536 1002 102 73 979 0.001 IN FIVE MExicaN cITIES,* 2000
No. of previous pregnancies City No. Samples  No. Indeterminate  No.  Prevalence
0 1110 116 12 1098 per City Positive Positive % 95% ClI
1 3869 403 38 3831
2 2717 283 23 2 694 . st
3y+ 1907 198 21 1886 0824 Mexico City 2* 2000 12 12 1.20 0.72-1.68
) . » oo Mexico City 45 1981 17 33 252 183322
History of Anti hepatitis b vaccination -
Present 637 6.4 6 631 Ciudad Juarez 1510 12 10 1.46 0.85-2.06
Absent 9280 936 93 9187 0.882 Tijuana 1500 8 11 1.27 0.70-1.83
History of blood transfusion Acapulco 1501 14 23 247 1.68-325
Present 390 39 4 386 Cancun 1500 4 10 093 0.45-142
Absent 9527 961 9 9432 0.956 Total 9992 66 99 165 140-1.90
History of surgery
Present 2942 297 34 2908 * Includes indeterminate results
Absent 6975 703 65 6910 0.306 * North-East Region of Mexico City
5 i 4 N
paid blood donor South-East Region of Mexico City
Present 7 007 O 7
Absent 9909 99.93 99 9810 0.790
Number of sexual partners
1 9179 930 92 9 087
2 582 59 7 575 Table 11
Iy + 109 11 0 109 0512 FREQUENCY OF ANTIGEN E (HBEAG) AND ANTIBODIES
History of venereal disease AGAINST ANTIGEN E (ANTI-BE). MExico, 2000
Present 187 19 2 185 " . L )
Absent 9730 981 97 9633 0021 No. Positives Antigen e Antibodies against
HBsAg (HBeAg) antigen e (Anti-HBe)
Acupuncture City per city* No. Positive % No. Positive %
Present 401 40 8 393
Absent 9516 960 91 9425 0.040 Mexico City 2* 12 1 8.33 5 47
Tattoos Mexico City 4% 33 1 3.03 3 9.1
Present 428 43 2 426 -
Absent 9488 957 97 9391 0250 Ciudad Juarez 10 0 000 0 0
b ; ) . Tijuana 11 0 0.00 0 0
resence of some sign or symptom
(pain in right hypochondrium, Acapulco 23 0 0.00 4 174
jaundice, bilirubinuria, acholia) Cancun 10 0 0.00 1 10.0
Present 799 80 13 786 Total 99 2 202 13 13.1
Absent 9118 920 86 9032 0.062
History of dental therapy Only positives ‘ A
Present 3511 354 37 3474 #  South-East Region of Mexico City
Absent 6417 646 62 6355 0674 $ North-East Region of Mexico City
168 salud publica de méxico / vol.45, no.3, mayo-junio de 2003
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Table IV
RISK FACTORS FOR SEROPOSITIVITY TO SURFACE

ANTIGEN IN PREGNANT WOMEN. MExico, 2000

Risk factor Odds ratio p 95% Cl
Age (years) 1.04 0.034  1.003-1.08
Age at first sexual intercourse
11-16 1.00
17-24 1.64 0150  0.835-3.23
25-36 324 0.004  1.443-7.28
City
North-East Mexico City 1.00
South-East Mexico City 312 0.001  1.599-6.08
Ciudad luarez 1.34 0.508 0.56-3.16
Tijuana 1.60 0.267 0.69-3.68
Acapulco 3.20 0.001 157-6.51
Cancun 151 0.348 0.63-3.55
Marital Status
Married 1.00
Single-divorced 1.92 0.049  1.003-3.67
Common law 1.28 0.375 0.74-221

Adjusted for age
No. of observations: 9 839; 153 missing values

Discussion

The prevalence of hepatitis B infection in Mexico is not
clearly understood and has not been adequately studi-
ed. HBsAg prevalence in Mexico during the period
1975 to 1985 was estimated to be about 1% (0.33-1.6%) .
and a national serosurvey confirmed that the previous
HBYV infection prevalence rate was 1.4% for Anti-HBc,
and 0.1% for HBsAg.* Two other studies were conduct-
ed during the mid-90’s at the National Institute of
Perinatology (Instituto Nacional de Perinatologia).
Healthy pregnant women and women with perinatal
risk showed lower estimates; 0.02% (HBsAg) and 0.09-
0.26% (HBsAQ), respectively 1>16 Data from blood banks
in the country from 1997 to 2000, showed a prevalence
around 0.5% (HBsAg),* while the seroprevalence of
HBsAg in voluntary donors at two private hospitals
in Mexico City was 0.11% and 0.32%.22 It is possible
that the different prevalences mentioned are due to
geographic variations and different sample popula-
tions. As we pointed out in our study, the geograp-
hical differences were very clear. Our study was carried
out in five cities in Mexico and included cities in the
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Northern, Central, and Southern parts of the country,
unlike the studies of Alvarez-Mufioz et al,*> who ob-
tained the population sample from only 10 medical
units in Mexico City; the other study was conducted
by Ortiz-Garcia et al *® in patients from a highly spe-
cialized hospital.

Potential limitations of our study are those inhe-
rent to any cross-sectional design. The main one is the
impossibility to establish causal associations. Never-
theless, among its strengths is the generation of hy-
pothesis that should be tested in further research. A
suggestion is made to assess migration and tourism as
important risk factors. Our results agree with the sero-
prevalence reported by Landa? in the seventies (who
found a prevalence of 0.35% in the Southern Pacific
area; 0.32% in the Southern Central area; 0.25% in the
Peninsula de Yucatan; 0.10% in the Northern region,
and 0.25% nationwide) and confirms the representati-
ve nature of the cities as places with high prevalence
rates of HBsAg. Differences within cities were also
detected in Landa’s study, with a 6.5% overall preva-
lence of previous infection (anti-HBs) in Mexico City,
but 7.5% for Ciudad Netzahualcoyotl, 7.35% for Tlate-
lolco and Tepito, and 3.91% in the San Angel neigh-
borhood of the city.?

Infection risks naturally increase with age and
these results are consistent with those of other au-
thors.41522 Other studies also show that an early age of
sexual intercourse is a risk factor for acquiring the in-
fection.” In this study, a higher risk was observed at
older ages, a situation that could be related to age of
the sexual partner, who is usually the main source
of infection for women. In this sense the most affected
group was that from 25 to 44 years of age (1.37 per
100 000) and that from 45 to 64 (1.77 per 100 000), figu-
res that are similar to those observed in all social secu-
rity beneficiaries for 1999, as well as in the population
of Latin America.?

Our results also confirmed that a relationship
exists between the presence of infection and women’s
marital status, especially in the case of divorcees com-
pared to married women.” Although other risk factors,
in particular those associated with percutaneous trans-
mission, were not identified by our study, its presence
in pregnant women should be an indication to screen
for HBsAg. Since most women who were HBsAg posi-
tive were negative to antibodies against antigen e (Anti-
HBe), we presumed that 82% of this group may be
considered carriers of the infection.?

The results herein presented still argue in favor of
a low endemicity of HBV infection in Mexico, which
means that the infection remains mainly sexually trans-
mitted. Nevertheless, a striking finding is that the pre-
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valence in our study resembled that observed in the
Dominican Republic (1.9%).* In our study, we observ-
ed a high prevalence of HBsAg in pregnant women,
with a potential increase in the number of new cases
caused perinatally and therefore a large increase in
HBV carriers. In addition, we should be aware that
“occult HBV” has been described, especially in patients
that are in a window period, and they should be con-
sidered within the infection frequency in the popula-
tion studied.® Some potential problems with the
prevalences detected in the study could be associated
with a high rate of false positives. This could only be
possible if the sensitivity and specificity of the test are
low, which is not the case, since the test used in the
study -Monolisa, from Sanofi-Pasteur- is used as a
standard in validation tests in other countries because
of its ability to detect levels as low as 0.12 ng/ml of
HbsAg, with high sensitivity and specificity.?® Howe-
ver, it must be acknowledged that the soundness of
our results would have improed if we had been able to
perform the confirmation of ELISA positive results by
applying the HbsAg neutralization test.

Considering the results of this study, the possibi-
lity of implementing preventive measures should
be assessed, in particular those established by the
WHO and other international organizations. Blood
banks are the only source of information besides in-
formation obtained through specific research. Data
obtained from blood banks should guide the selection
of areas with a high seroprevalence, where screening
of pregnant women should be performed. Evaluation
of introducing anti-HB vaccine at birth into the vac-
cination program should also be considered.?
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