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INTRODUCTION

Group B Streptococcus (Streptococcus agalactiae,
GBS) remains the most frequent cause of neonatal sepsis
and meningitis in the United States and other developed
countries, where type III is the most common serotype.2,18

Although GBS is considered an uncommon cause of perin-
atal infections in Mexico,21,25 several studies have found
vaginal colonization rates of 10-14% in pregnant wom-
en,8,20 and a neonatal infection rate of 1/1500 live births
with a high case-fatality rate (38.5%).21 Furthermore, in a
nation-wide GBS sero-epidemiologic survey a sero-preva-

ABSTRACT

Background: Group B Streptococcus (GBS) remains as a leading
cause of neonatal sepsis and meningitis in developed countries,
where type III is the most common serotype. Although GBS is con-
sidered an uncommon cause of perinatal pathology in Mexico, a vag-
inal colonization rate of 14% in pregnant women and a neonatal in-
fection rate of 1/1500 live births have been reported. The aim of this
study was to determine the serotype distribution in a collection of
286 GBS strains isolated in Mexico from asymptomatic carriers and
in adult and neonatal invasive disease cases.
Methods: The collection included GBS strains isolated between Jan-
uary 1988 and April 1998 at the Instituto Nacional de Perinatologia
and Hospital de Pediatria in Mexico City. GBS and serotype were
confirmed by latex agglutination. Results: Most strains were isolated
from asymptomatic carriers (66%). 30% were invasive isolates, and
10% of them were from neonates. 48.6% were type I, 32.9% type III,
14% type II, and 4% were non-typeable. Conclusion: Serotype I is
predominant in Mexico but participation of serotype III is increasing,
and a decrease of non-typeable isolates was detected.
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RESUMEN

Antecedentes: El Estreptococo del grupo B (EGB) es un microorga-
nismo predominante en sepsis y meningitis neonatal en países desarro-
llados, considerándose el serotipo III el más frecuente. En México, se
ha detectado hasta en el 14% de las mujeres embarazadas, con una tasa
de infección neonatal de 1/1500 recién nacidos vivos. El objetivo fue
determinar los serotipos en una colección de 286 cepas de EGB aisla-
das en México de portadores asintomáticos y enfermos adultos y recién
nacidos. Metodología: Se incluyeron cepas de EGB aisladas entre ene-
ro de 1988 y abril de 1998 en el Instituto Nacional de Perinatología y el
Hospital de Pediatría en la Ciudad de México. El género, la especie y el
serotipo fueron confirmados por aglutinación de látex. Resultados: La
mayoría de las cepas fueron aisladas de estado de portador (66%), el
30% procedía de casos de enfermedad, y el 10% de casos neonatales.
48.6% fueron del sertipo I, 32.9% tipo III, 14% tipo II y 4% fueron no
tipificables. Conclusión: En México predomina el serotipo I, pero pa-
rece haber ocurrido un incremento del serotipo III y un descenso en la
detección de aislados no tipificables.

Palabras clave: Estreptococo del grupo B, Streptococcus agalactiae,
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lence of 90% demonstrated that the Mexican population
has a high rate of exposure to GBS.17

Early studies in Mexico demonstrated that serotype I
was the predominant serotype (33%), and also showed a
low participation of serotype III (3%) with a high preva-
lence of non-typeable strains (18.2%).20,21 Therefore, the
low frequency of GBS invasive neonatal infections in
Mexico was attributed to the low prevalence of type III
strains along with increased levels of non-typeable
strains.20,21 More recent studies have confirmed that the
predominant serotype in Mexican pregnant women is sero-
type I (58.8-61.3%) but have found a major participation of
serotype III (5.9 -12.8%) with a poorer participation of
non-typeable isolates (0 to 5.9%).8,24 Furthermore, other
recent study suggested a major participation of serotype III
strains in invasive disease in Mexico.14 All these data sug-
gest that a change in GBS epidemiology in Mexico has oc-
curred. In the present study, we evaluated the serotype dis-
tribution in a collection of GBS strains isolated in Mexico
from asymptomatic carriers and adult and neonatal inva-
sive disease cases.
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MATERIALS AND METHODS

A collection of 286 GBS strains isolated from asymp-
tomatic carriers and invasive disease adult and infant cas-
es between January 1988 and April 1998 at the Instituto
Nacional de Perinatologia and Hospital de Pediatria in
Mexico City was evaluated. Information about the clini-
cal source of isolates was obtained from the microbiology
lab registers. Isolates obtained from blood, urine, cere-
brospinal fluid (CSF), abscesses, bronchial specimens or
vascular catheter tip were considered as invasive disease
isolates. Those obtained from cervicovaginal secretion,
semen, or pharyngeal cultures were considered as carrier
isolates.

Every isolate was stocked in Todd-Hewitt broth (Difco)
and stored at -70oC. Thawed cultures were routinely
streaked onto 5% sheep blood agar plates and incubated at
37oC overnight before each experiment. An isolate was con-
firmed as GBS when was gram positive, catalase negative,
sodium hyppurate-hydrolysis positive with a CAMP reac-
tion positive, and a group polysaccharide detection positive
by latex agglutination (Pastorex Strepto B, Diagnostic Pas-
teur, Marnes La Coquette, France). Serotyping was carried
out by the latex agglutination assay (Pastorex Strepto B, Di-
agnostic Pasteur, Marnes La Coquette, France).

RESULTS

Serotype I was the most frequent (139, 48.6%) followed
by serotype III (94, 32.9%) and serotype II (14.3%).
Twelve strains (4%) were non-typeable (Table 1).

Most strains were isolated from asymptomatic carriers
(66.4%) and most of them from cervicovaginal swabs
(59%). Thirty percent of the sample was constituted of in-
vasive isolates, most of them from pregnant adult urine

samples (20%), neonatal blood (6.6%) and CSF (4.2%)
cultures (Table 1).

Most invasive isolates were serotype I (51/96, 53.1%)
and type III (36/96, 37.5%). On the other side, serotype II
(34/41, 83%) and non-typeable (10/12, 83%) isolates were
more frequently identified among carrier samples.

DISCUSSION

Although GBS is responsible for much of the perinatal
morbidity and mortality in developed countries, in Mexico
is considered an uncommon cause of perinatal infec-
tions,2,21,25 which was attributed to the low vaginal coloni-
zation rate (1.5%).3 Early studies in Mexico demonstrated
that serotype I was the predominant serotype (33%), and
also showed a low participation of serotype III (3%) with a
high prevalence of non-typeable strains (18.2%).20,21 Thus,
the low frequency of invasive neonatal infections by GBS
in Mexico was attributed to the low prevalence of type III
strains along with increased levels of non-typeable strains.

Recent studies from Villaseñor et al,24 González-Pedra-
za et al,8 and the findings of the present paper suggest that
serotype I is still predominant in Mexico (58.8%, 61.3%,
and 48.6%, respectively). Data from these studies however
show an increase of serotype III isolates (5.9% and
12.8%),8,24 when compared with early information report-
ed by Solorzano et al (3%).20 We found a higher participa-
tion of serotype III isolates (32.9%), although 30% of our
sample were invasive isolates and 10% of them were ob-
tained from neonatal invasive disease cases.

Other important difference is related to the poorer par-
ticipation of non-typeable isolates in the two more recently
published studies (0 and 5.9%)8,24 and in the present one
(4.2%), compared with the earliest report by Solorzano et
al.20 These differences could be attributed to differences in

Table 1. Clinical source and serotype determined by the latex agglutination assay of 286 Mexican group B Streptococcus isolates.

Serotype
Clinical origin I II III NT Total

Cervicovaginal 75 34 51 9 169 (59.1%)
Urine 33 4 21 1  59 (20.6%)
Blood 10 2 6 1  19 (6.6%)
Semen 11 - 6 1  18 (6.3%)
CSF 6 1 5 -  12 (4.2%)
Abscesses - - 3 -  3 (1.0%)
Pharyngeal 2 - 1 -  3 (1.0%)
Vascular catheter tip 1 - 1 -  2 (0.7%)
Bronchial specimens 1 - - -  1 (0.3%)

Total 139 (48.6%) 41 (14.3%) 94 (32.9%) 12 (4.2%) 286
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sampling methods, sample size and probably to actual
changes in serotype distribution occurred in Mexico
through the time. Nevertheless, it is important to observe
that the frequency of non-typeable isolates that we found
(4.2%) is similar to other recent studies in Mexico8,24 Al-
though other serotypes have been identified among non-
typeable isolates using different methods, we did not look
for other more recently identified serotypes such as IV to
VIII in our sample because some of them cause invasive
disease more frequently in elderly individuals and non-
pregnant adults with preexisting illnesses.1,2,6,14,23

Findings from a recent study suggest a major participa-
tion of serotype III in invasive disease in Mexico.14 More-
over, the high rate of exposure of Mexican women to
GBS17 suggests that GBS epidemiology in Mexico is
changing and probably serotype distribution too. Serotyp-
ing methods used could be contributing to these differenc-
es too. Solórzano et al20 obtained their results by the capil-
lary precipitin method using hot-HCL antigen extracts. In
contrast, in more recent studies,8,24 including the present
one, isolates were serotyped by the latex agglutination as-
say that works with whole cells and is highly specific and
sensitive.5 Although it has been demonstrated that exists
variability in levels of type-specific antigen production in
GBS isolates and that the method of type-specific antigen
extraction can markedly influence the results of serotyping,
serotyping is even the basic method to classify clinical
GBS isolates.2,4,5,14 Molecular methods such as pulsed-
field-gel-electrophoresis (PFGE), PCR, sequencing, and
multilocus enzyme electrophoresis (MEE) are valuable ap-
proaches for subtyping GBS isolates, to compare isolate re-
latedness, and for monitoring both typeable and non-type-
able GBS isolates for potential clonal divergences.1,2,7,10,19

This and other recent published studies suggest that there
is a greater interest than before on GBS in Mexico.8,24 This
interest can explain that GBS is detected more frequently,
not only in colonization but also in disease cases, and there-
fore that isolates of more virulent serotypes like serotype III
are reported more frequently. It is important to know sero-
type distribution because some specific serotypes have been
associated with a higher virulence. A number of other stud-
ies have suggested that isolates of a single clone or a limited
number of clones could account for much of the morbidity
and mortality caused by GBS.7,9,13,19,22 Hence, a high-viru-
lence clone (HVC) was proposed to cause much of the mor-
bidity and mortality when a collection of GBS isolates was
examined by multi-locus enzyme electrophoresis.13 HVC
isolates could be further distinguished by their inability to
grow at 40oC.11,12 Some studies in Mexico found the sero-
type III HVC among clinical isolates.15,16 These results dem-
onstrated that a highly virulent clonal type of GBS is circu-
lating also in Mexico.

Results from the present study demonstrate that the pre-
dominant serotype in Mexico is the serotype I but suggest
that serotype III is increasing, not only in colonization state
but also in invasive disease. A continuous survey is needed
to know the variability of serotype distribution in any given
area, including Mexico.
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