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OBJECTIVE: To determine whether a population of pregnant women
with group B streptococcal (GBS) vaginal colonization had an increased
risk of specific epidemiological and intrapartum risk factors for early onset
GBS disease.
SETTING: Tertiary university centre in Ottawa, Ontario.
DESIGN: Hospital-based retrospective cohort study.
METHODS: Pregnant women who gave birth during a four-month period
in 1994 were included in the study. Potential GBS risk factors were ob-
tained from a review of medical records. The prevalence of each risk fac-
tor in colonized and noncolonized women was examined using �

2 or
Fisher’s exact test. Multiple logistic regression was performed.
RESULTS: A total of 986 women, including 94 (9.5%) women colonized
with GBS, were studied. The proportion of women younger than 20 years
of age in the colonized group was 2.1% (two of 94) versus 4.6% (41 of 891)
in the noncolonized group (P=0.28). Similar rates of multiple births were
observed among the colonized and noncolonized groups (2.1% [two of
94] versus 2.5% [22 of 891], respectively) (P=0.94). Likewise, there were
no significant differences in either group in the prevalence of a previous
pregnancy affected by GBS or diabetes mellitus (P=0.82 and P=0.79, re-
spectively). Multivariable analyses indicated that women who were colo-
nized with GBS were more than twice as likely to deliver prematurely
(below 37 weeks’ gestational age) (odds ratio [OR] 2.43, 95% CI 1.39 to
4.23). Similarly, colonized women were more likely to be febrile during
labour (at least 38�C) (OR 5.05, 95% CI 1.70 to 15.02).

CONCLUSION: GBS vaginal colonization was associated with
premature labour and intrapartum pyrexia in the population studied.
According to Canadian and American guidelines, women with GBS
vaginal colonization qualify for intrapartum chemoprophylaxis. The
study results suggest that the identification of women at risk of prema-
ture labour may be one advantage of early prenatal screening for GBS.
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Le lien entre la colonisation vaginale anténatale par
des streptocoques de groupe B et un travail
prématuré
OBJECTIF : Établir si une population de femmes enceintes présentant
une colonisation vaginale par des streptocoques de groupe B (SGB)
courait un risque plus élevé de présenter des facteurs de risque
épidémiologiques et intrapartum spécifiques de maladie à SGB pré-
coce.
EMPLACEMENT : Centre universitaire de soins tertiaires à Ottawa, en
Ontario.
MÉTHODOLOGIE : Étude rétrospective de cohortes en milieu hospi-
talier.
MÉTHODES : Les femmes enceintes qui ont accouché pendant un in-
tervalle de quatre mois en 1994 ont été incluses dans l’étude. Les fac-
teurs de SGB potentiels ont été obtenus grâce à un examen des
dossiers médicaux. La prévalence de chaque facteur de risque chez
les femmes colonisées et non colonisées a été évaluée, d’après �

2 ou
la méthode exacte de Fisher. Une fonction logistique a été effectuée.
RÉSULTATS : Au total, 986 femmes, dont 94 (9,5 %) étaient

voir page suivante
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Group B streptococci (GBS) (Streptococcus agalac-

tiae) remain of concern as a significant cause of

perinatal and maternal disease (1). The case fatality rate

among GBS-infected newborns ranges from 5% to 20%

(1-4). These figures represent an improvement in mortal-

ity rates over previous years that is attributed to advances

in neonatal care. Preventive strategies have focused pri-

marily on infants at high risk of early onset disease (de-

fined as GBS acquired before seven days of age) (5-9).

GBS is a significant cause of peripartum sepsis among

colonized pregnant women (5,10-14).

Factors associated with an increased likelihood of

early onset GBS include maternal age younger than 20

years, low socioeconomic status, a previous GBS-affected

newborn, premature delivery (less than 37 weeks gesta-

tional age), prolonged rupture of membranes (at least

18 h), maternal intrapartum pyrexia (at least 38�C), multi-

ple pregnancy, GBS bacteriuria and the degree of vaginal

colonization (heavy versus light) (15-19). It has been sug-

gested that GBS vaginal colonization may be associated

with preterm labour (18,19). However, unlike the rela-

tionship between GBS bacteriuria and preterm labour,

the association between vaginal colonization and preterm

labour is inconclusive (15,18).

The present study examines the relationship between

GBS vaginal colonization and published risk factors for

early onset GBS disease to determine whether GBS vagi-

nal colonization in the study population was associated

with any of the risk factors indicated above.

PATIENTS AND METHODS
A retrospective cohort study of all pregnant women who

had consecutive deliveries at the Ottawa General Hospital,

Ottawa during a four-month period in 1994 was con-

ducted. During 1994, all pregnant women seen at the hos-

pital were routinely screened for GBS early in the third

trimester (26 to 28 weeks’ gestational age). Ottawa General

Hospital is a 402-bed teaching institution that serves resi-

dents of eastern Ontario and western Quebec. Almost

3000 newborns are delivered at the hospital each year.

Microbiological methods
Vaginal or vaginal-anorectal swabs were transported

to the microbiology laboratory at the Ottawa General Hos-

pital in modified Amies transport media (Starplex Scien-

tific, Etobicoke, Ontario) where they were placed into

GBS broth (Lim broth, PML Microbiologicals, Missis-

sauga, Ontario) within 6 to 12 h of collection. Lim broth is

one of the recommended selective GBS media (8). After

incubation at 35�C for 16 to 18 h, the broths were subcul-

tured onto 5% sheep blood agar plates (Becton Dickinson

Microbiology Systems, Cockeysville, Maryland). These
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TABLE 1: Univariate analyses comparing the prevalence of risk factors for early onset group B streptococcus (GBS) among
pregnant women with and pregnant women without GBS colonization

Variables

Colonized
women
(n=94)

Noncolonized
women
(n=892) Odds ratio 95% CI P

Age younger than 20 years 2 41 0.45 0.11 to 1.89 0.28

Multiple births 2 22 0.95 0.22 to 4.11 0.94

Diabetes 6 41 1.14 0.44 to 2.94 0.79

Previous GBS-infected newborn 3 15 1.19 0.27 to 5.25 0.82

GBS bacteriuria 1 0 – – –

Preterm delivery (less than 37 weeks’ gestational age) 21 95 2.24 1.31 to 3.83 0.003

Intrapartum fever (at least 38�C) 4 12 4.94 1.66 to 14.57 0.004

Prolonged rupture of membranes (at least 18 h) 10 27 2.73 1.31 to 5.68 0.007

colonisées par le SGB, ont été étudiées. La proportion de femmes de
moins de 20 ans au sein du groupe colonisé s’établissait à 2,1 % (deux sur
94) par rapport à 4,6 % (41 sur 891) au sein du groupe non
colonisé (P=0,28). Des taux similaires de naissances multiples ont été ob-
servés parmi les groupes colonisés et non colonisés (2,1 % [deux sur 94]
par rapport à 2,5 % [22 sur 891], respectivement) (P=0,94). De même, il
n’existait aucune différence significative dans chaque groupe pour ce qui est
de la prévalence de grossesses précédentes touchées par le SGB ou le di-
abète sucré (P=0,82 et P=0,79, respectivement). Les analyses multivariables
indiquent que le risque que les femmes colonisées par le SGB accouchent
prématurément (à moins de 37 semaines d’âge gestationnel) (risque relatif

[RR] de 2,43, 95 % IC 1,39 à 4,23) était plus de deux fois plus élevé. De
même, les femmes colonisées étaient plus susceptibles de faire de la
fièvre pendant le travail (au moins 38 °C) (RR de 5,05, 95 % IC 1,70 à
15,02).
CONCLUSION : La colonisation vaginale par des SGB s’associait à un
travail prématuré et à une pyrexie intrapartum dans la population étu-
diée. D’après les directives canadiennes et américaines, les femmes
présentant une colonisation vaginale par des SGB sont admissibles à
une chimioprophylaxie intrapartum. Les résultats de l’étude laissent
supposer que l’identification des femmes à risque de travail prématuré
peut constituer un avantage du dépistage précoce des SGB.
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plates were incubated at 35�C in 5% carbon dioxide, and

examined after 24 and 48 h. Colonies suggestive of GBS

were confirmed using latex agglutination (PathoDx Strep-

tococcus Grouping, Diagnostic Products Corporation, Los

Angeles, California).

Data extraction and statistical analyses
The relevant epidemiological and clinical data were ob-

tained by a review of medical records. Proportions were

compared in univariate analyses using �
2 and Fisher’s

exact tests where indicated (20). Multivariable analyses

were conducted using a multiple logistic regression ap-

proach (Statistical Analysis System, SAS Institute, Cary,

North Carolina). In addition to the relationship between

colonization and risk factors for GBS, the impact that in-

dependent variables such as age, multiple births and dia-

betes had on the intrapartum risk factors (premature

labour, intrapartum pyrexia and prolonged rupture of

membranes) was examined.

RESULTS
Of 986 pregnant women evaluated during the study pe-

riod, the prevalence of GBS colonization was 9.5%. The

median age of the group was 29.0 years; 4.4% of the

women were younger than 20 years of age. Table 1 shows

the prevalence of epidemiological and intrapartum risk

factors for GBS disease among colonized and noncolo-

nized women. The groups were comparable with respect

to the presence of known epidemiological risk factors for

GBS disease, including age younger than 20 years, multi-

ple births and the delivery of a previous GBS-infected

newborn.

In the univariate analyses (Table 1), the colonized

group was significantly more likely to have women who

had premature labour (less than 37 weeks’ gestational

age, odds ratio [OR] 2.24, 95% CI 1.31 to 3.83). Similarly,

colonized women were more likely to have prolonged rup-

ture of membranes (18 h or more) and fever (at least 38�C)

compared with those who were not colonized (OR 2.73,

95% CI 1.31 to 5.68 and OR 4.92, 95% CI 1.66 to 14.57,

respectively)

In a multivariable model containing colonization, mul-

tiple births, diabetes and age younger than 20 years, GBS

colonization remained independently associated with pre-

maturity (OR 2.43, 95% CI 1.39 to 4.23). Women with

multiple births were more likely to deliver prematurely

compared with those without multiple births (OR 16.42,

95% CI 6.65 to 40.57), while those with diabetes showed

a trend towards significantly more premature deliveries

compared with those without diabetes (OR 2.10, 95% CI

0.98 to 4.52).

Multivariable analyses using intrapartum fever as a de-

pendent variable were also conducted. When age younger

than 20 years, multiple births, diabetes and colonization

were included in a model with intrapartum fever as the

dependent variable, pregnant women who were colonized

were about five times more likely to be febrile in labour

compared with those who were not colonized (OR 5.05,

95% CI 1.70 to 15.02). Low cell numbers limited the ex-

tent of similar analyses using prolonged rupture of mem-

branes as the dependent variable.

Given that the current practice is to offer intrapartum

penicillin to women with premature onset of labour and

intrapartum fever in the absence of information on the

GBS colonization status, the ability of intrapartum fever

and premature onset of labour to predict the presence of

GBS vaginal colonization was also examined (Figure 1).

Women with intrapartum fever and premature labour

were about three times more likely to be colonized with

GBS compared with those who had premature labour but

no intrapartum fever (Figure 1). Likewise, the estimated

probability of colonization was significantly lower if intra-

partum fever and premature labour were not experi-

enced.

DISCUSSION
In this study, we have demonstrated that GBS vaginal

colonization was independently associated with prema-

ture onset of labour and intrapartum pyrexia. An associa-

tion between colonization and prolonged rupture of mem-

branes was also demonstrated in the univariate analyses.

Compared with women without GBS vaginal colonization,

those with GBS colonization were about twice as likely to

have premature onset of labour.

While the relationship between GBS bacteriuria and

premature labour has been well established (19), this has

not been the case with GBS vaginal colonization. In this

regard, the results of studies have been contradictory

(15,18,21-26). Among the studies on this issue, McDon-

ald et al (18) demonstrated that pregnant carriers of GBS

had a significantly increased risk of premature labour

and prolonged rupture of membranes. Similar findings

have been reported from Spain (21) and the United States

(26). In a study by Regan et al (22), the investigators

Paediatr Child Health Vol 4 No 7 October 1999 467

GBS vaginal colonization and premature labour

Figure 1) Estimated probability of colonization in relation to the presence
or absence of premature onset of labour and intrapartum fever. Point esti-
mates are indicated by a short horizontal bar (-), while the 95% CIs are indi-
cated by the vertical lines

3

G:\PAEDS\1999\Vol4No7\Allen.vp
Tue Oct 12 12:52:44 1999

Color profile: _DEFAULT.CCM - Generic CMYK  
Composite  Default screen

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100



showed that heavy GBS colonization was associated with

low birth weight, preterm deliveries. However, in a large

study of patients by Boyer et al (15), no relationship be-

tween vaginal colonization and premature labour was

demonstrated.

The finding of an association between vaginal coloniza-

tion and premature labour, intrapartum fever and, to a

lesser extent, prolonged rupture of membranes does not

necessarily imply that GBS caused intrapartum infection

and premature onset of labour. GBS vaginal colonization

may merely have been an indicator of the presence of some

other factor which, in turn, may be associated with prema-

ture labour and intrapartum fever. In this context, our

study was not able to evaluate the possible role of GBS

bacteriuria, an entity known to be associated with heavy

vaginal colonization. GBS bacteriuria was documented in

only one colonized patient (less than 1%). In two of the

more frequently cited papers on the association between

GBS colonization and premature labour (18,19), the preva-

lence of GBS bacteriuria was 1.7% and 4.0%, respectively.

GBS bacterium is likely to be more prevalent than docu-

mented in our study because asymptomatic bacteriuria

could be missed unless multiple urine screens for GBS are

performed.

The results of our study do not justify routine early an-

tenatal screening for the purposes of intrapartum GBS

prophylaxis. This is due to the fact that as far as intrapar-

tum GBS prophylaxis is concerned, the revised American

guidelines (8) as well as Canadian guidelines (7,9) employ

strategies that recommend offering intrapartum prophy-

laxis to women who go into premature labour. However,

the fact that colonization may indicate an increased risk

of premature labour and intrapartum pyrexia may be of

value to obstetricians managing certain categories of

pregnant women, such as those with high risk pregnan-

cies. It should be noted, however, that a study by Kle-

banoff et al (27) showed that treating colonized women

with erythromycin did not prolong gestation or reduce

low birth weight deliveries.

We observed a relatively low rate of GBS colonization

in this study (9.5%). Colonization rates vary from less

than 5% to 49% (16). However, this reported range is likely

due to differences in culture techniques. The method of de-

tection and culture techniques employed in our study are

recommended by the Centers for Disease Control and

Prevention, Atlanta, Georgia (8). If for some reason our

technique resulted in a low detection rate, it would likely

affect all patients in the cohort because the same ap-

proach was used for all. However, it is likely that a rela-

tively insensitive method of detection would more likely

detect heavy colonization and miss light colonization.

Therefore, in a worst case scenario, if our methods only

detected heavy colonization, the results would at least

support an association between heavy vaginal coloniza-

tion and premature onset of labour, intrapartum pyrexia

and prolonged rupture of membranes.

Our study is affected by the known limitations of retro-

spective studies. Potentially significant biases include those

that may systematically result in proportionately more

women with premature labour and intrapartum fever being

assigned to the group with vaginal colonization. This is un-

likely given that the institution employed a uniform screen-

ing approach for all pregnant women. Chance imbalance

may have led to faulty conclusions if some factor that is

associated with the dependent variable (eg, premature on-

set of labour) was disproportionately represented in the

group of colonized pregnant women (28). In this study,

such an imbalance would have had to simultaneously af-

fect three variables, premature onset of labour, prolonged

rupture of membranes and intrapartum pyrexia. In addi-

tion, the results are consistent with some of the studies in

other populations. In this regard, we concur with Mercer

and Arheart (29) that “there is increasing evidence to sug-

gest vaginal GBS carriage as a potential marker of prema-

turity.”

CONCLUSIONS
The data from the present preliminary study suggest

that, in the population studied, GBS vaginal colonization

was associated with premature labour, intrapartum

pyrexia and prolonged rupture of membranes. Thus, the

determination of GBS colonization before the onset of la-

bour is helpful in identifying women who are likely to

have the above intrapartum complications. The study

also supports the use of chemoprophylaxis based on risk

factors if GBS screening is not available. Women with in-

trapartum risk factors, particularly fever and premature

labour, were shown to have an increased likelihood of

GBS vaginal colonization.
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