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Primary carter sites of group B streptococci in
pregnant women correlated with serotype
distributions and maternal parity
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SUMMARY Perianal, perineal, vulval, and vaginal swabs from women attending an antenatal clinic
were quantitatively cultured for group B streptococci using Islam's medium. The isolation rates
from the four sites were very similar with an overall carriage rate of 21 %. The findings suggest
that the type II strains, a faecal flora, probably colonise the perianal site from a faecal source, and
that the type III strains colonise primarily the genital site and then spread to the perineoperianal
region. The type I strains did not conform to any pattern, suggesting a possible secondary
involvement of these sites from another primary source. The types I, R, X, and non-typable isolates
were almost exclusively isolated from primigravidae and second gravidae; the type III strains were
conspicuously absent in 47 primigravidae. The primigravidae and second gravidae women con-

sistently had high colony counts.

The distributions of the various serotypes of group B
streptococcal isolates in pregnant women appear to
be almost identical,' but the predominance of types I
and III in group B streptococcal neonatal disease
(unpublished, PHLS Commun Dis Rep) is unex-
plained. In a recent study, Islam and Thomas2 found
only 6% faecal carriage rates of group B strepto-
cocci in women, all type II strains, compared to
27% and 17% rectal and vaginal carriage rates,
respectively. These findings suggest that only a
proportion of group B streptococcal isolates are true
gut flora, and that the gastrointestinal tract, which
has recently been implicated as a major reservoir of
group B streptococcal infections,3 is unlikely to be a
significant source of neonatal infections. This implies
that types I and III group B streptococci may have
other primary source(s), and this has important
epidemiological implications.

In this study the rates of colonisation and viable
group B streptococcal counts in perianal, perineal,
vulval, and low vaginal sites in pregnant women were
compared. It was hoped that qualitative and/or
quantitative differences in the recovery of various
serotypes might indicate their respective primary
carrier sites.
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Material and methods

Perianal, perineal (the area between the posterior
fourchetteand the outermargin ofthe perianal region),
and vulval swabs were taken from 101 consecutive
women attendingtheantenatal clinic ofWhipps Cross
Hospital; low vaginal swabs from 41 patients were
included at a later stage of the study. All swabs
were transferred immediately to Stuart's transport
medium and were processed and cultured within
i-2 hours of collection.

Islam's starch serum (SS) agar,4 MacConkey's
agar, and Todd-Hewitt broth with added gentamicin,
6 mg/l, and nalidixic acid, 15 mg/I, were used for
isolation and viable count for group B streptococci;
the count was expressed as logo organisms/ml of
expressed swabs. The single-layered SS agar plates
used in this study were made selective with added
gentamicin, 6 mg/I; the details of culture and
identification techniques are as given in a previous
study.2 All group B streptococcal isolates were sero-
typed at the Streptococcal Reference Laboratory,
Colindale. The details of patients' ages, marital
status, parity, and gestation period were also
recorded.

Statistical analysis was by the X2 test.
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Table 1 Viable counts and serotyping results ofgroup B streptococcal isolates from multiple sites, and parity
distributions in 21 carriers

Parity Group B count (logj)/ml of expressed swab Respective serotype*
n = 62 strains

Perianal Perineol Vulval Low vaginal
n = 101 n = 101 n 101 n = 41

Type II carriers (5 cases):
Primigravida 4-2t 4 0 0 - R, II/R

6-7t 5-7 0 0 Both II/R
6 01 4 0 1 9 5-4 Il/Ic-p, NT, NT, 1I/Ic-p

3rd gravida 0 0 2-7t - II/R
2-0t 1-7 0 - II/Ic-p, Ic-p

Type III carriers (3 cases):
2nd gravida 3-7 5 0 6-0t - III/R, 111, III
3rd gravida 4-2 1-7 4-7t - R, R, I1I/R

2-2 2-0 2-7 3-0t R, III, III, III/R
Type I carriers (7 cases):

Primigravida 6-8 6-9t 5-5 - All la/R
2-7 3-7t 2-7 - All Ic
1-6 1-8 5-7 7-2t Ia, rest NT

2nd gravida 0 2-0 3-0t - Both Ia
7-4t 4-7 3-2 - All Ic
1 7 1-3 2-0t - All Ic

3rd gravida 0 0 2-0t 1-7 Both Ic-p
Type R, X, and NT carriers (6 cases):

Primigravida 5-6t 5-5 3-5 - All R
1-7 5-4 6-7t 50 All R

2nd gravida 3-7 5 7t 1-8 0 All R
Primigravida 6-0 7-3t 6-7 6-7 All X

1-7 1-9 5-2t 4-8 All X
4-7 5-7t 4-7 - All NT

Total no. of positives (21 cases) 18 18 18 8
(21 %) (18 %) (20 Y.)

*Serotype variations only with R, NT, or with added Ic-p were not regarded as different strains.
tSite yielding highest colony count.
Ic-p --- Ic-protein: NT = non-typable.

Results

Patients' ages ranged from 17 to 36 years with a
mean of 26-4 years; 47 women were primigravidae
with a mean age of 24 years; the mean parity
(including abortions) of the patients was 1-78.
Gestation periods ranged from 5 to 34 weeks.
Group B streptococci were isolated from 21 of the

101 pregnant women. The recovery rates from the
four sites were very similar, and the colony counts
did not differ significantly. In four out of five type II

Table 2 Group B streptococcal serotype distributions
correlated with parity

Parity Serotype* distributions

I II III R X NT Total

Primigravida 3t 3 °$ 2 2 1 11
2nd gravida 3t 0 1$ 1 0 0 5
3rd gravida It 2 2$ 0 0 0 5
Total 7 5 3 3 2 1 21

*For details of subtype distributions see Table 1.
NT = non-typable.
tx2 = 3.5, P > 0 05 (not significant).
tx2 = 3 0, P > 0 05.

carriers, the perianal swabs, and in each of the three
type III carriers the vulval/vaginal (genital) swabs,
yielded the highest counts of respective serotypes,
but the differences were not statistically significant.
Six out of seven type I strains, and all the six R,
X, and non-typable (NT) strains, were isolated from
the primigravidae and second gravidae women
(X2 = 9-31, P < 0-005). There was a conspicuous
absence of type I11 and III/R strains in the 11
positive primigravidae, but the numbers involved
for individual serotypes in different parity groups are
too small to be statistically significant (Tables 1
and 2).

Table 3 shows the influence of parity and gestation
period on group B streptococcal viable counts and
carriage rates. Nine out of 11 primigravidae had high
colony counts with > 105 organisms/ml of expressed
swab, but all third gravidae had low counts (X2 = 9-0,
P < 0-005), and the second gravidae tended to have
higher counts mostly in those more than 18 weeks'
pregnant. The third gravidae had a significantly
higher carriage rate (X2 = 5-8, P < 0-025) than the
other parity groups, and women more than 18 weeks'
pregnant had a carriage rate nearly double that of
those who were less than 17 weeks' pregnant
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Table 3 Group B streptococcal viable counts and carriage rates correlated with gestation period and parity

Islam

Parity < 17 weeks' gestation > 18 weeks' gestation Total no. colonised/
no. examined

Count/ml of No. colonisedi Count/ml of No. colonisedi
expressed swab* no. examined expressed swab* no. examined

< 10 >2 106 < 106 > 106

Primigravida I St 6/35 1 4t 5/12 11/47
(17 %) (426%) (23 %)t

2 gravida 2 It 3/28 0 2t 2/8 5/36
(I I %) (25%) (14%)t

3 gravida 4 Ot 4/11 1 Ot 1/2 5/13
(36 %) (506%) (38 %)t

4± gravida 0/3 0/2 0/5
(0°%) (0'%) (0%)

Total 7 6 13/77 2 6 8/24 21/101
(17%)§ (33%)§ (21%)

*Results expressed as no. of cases with indicated count (highest) at any of multiple sites.
tx2 = 12-0, P < 0 001.
tx'= 5-8, P < 0 025.
§x2- 3 0, not significant.

(P > 0-05, not significant). Five out of 10 (50%)
unmarried pregnant women, who constituted 10%
of the cases studied, were colonised, a figure signifi-
cantly higher than the 18% carriage rate in 91
married women ( 2 = 5.75, P < 0 025).

Discussion

In this study the recovery rates of group B strepto-
cocci from the four sites were almost identical with
an overall carriage rate of 21 %; this suggests that
the women who are genital carriers are likely to be
perineal and perianal carriers also. This is contrary
to the findings of Kexel and Beck,5 who found
decreasing rates of colonisation from anal to genital
sites.

Five of 21 positive cases were type II carriers. In
four of these the perianal swabs yielded the highest
counts, and in three cases type II colonisations were
localised to the perianal and perineal sites only
(Table 1); in only two cases were the vulvovaginal
sites involved. These findings suggest that the type II
strains, which have been found to be the only
group B streptococcal faecal isolates in adults,2 and
the predominant isolates from rectal swabs,3 prob-
ably colonise the perianal region from a faecal source
and then extend up to the perineum. None of the
other serotypes was recovered exclusively from the
perianal and/or perineal sites. In each of the three
type III carriers the genital swabs yielded the highest
counts, but the colonisations appeared to be more
extensive, involving all the sites. It seems that type III
strains, a predominant isolate in patients from
sexually transmitted diseases clinics,6 colonise the
vulvovaginal region primarily but are capable of
spreading to perineal and perianal sites simulta-
neously. The type I strains had a scattered distribution

of highest counts and did not conform to any
pattern. These bacteria probably colonise the genito-
perineo-perianal region secondarily from a pharyn-
geal source,7 or perhaps from the male urethra.8
R, X, and NT strains, which have recently been
incriminated in acute neonatal disease (unpublished,
PHLS Commun Dis Rep), behaved like type I in
site, colony count, and parity distributions (Tables 1
and 2).
The findings of observable trends of group B

serotypes among the different parity groups (Table 2)
and significantly higher colony counts in primi-
gravidae and second gravidae (Table 3) have
important epidemiological implications. The reason
for this parity specific group B serotype susceptibility
is not clear. The primigravidae, none of whom (47
women) was a type III carrier, with a mean age of
24 years probably acquired type III immunity during
their early adult life because type III antibody appears
to be appreciably higher in young adults than in
adolescents.9 During each pregnancy/puerperium
the parturient woman acquires additional group B
immunity to the type she harbours.
The findings of higher carriage rates among the

third gravidae and unmarried pregnant women, and
in those more than 18 weeks' pregnant (Table 3),
are of interest, and these are contrary to the findings
of others. Baker et al.10 and Beachler et al."1 probably
examined highly selective groups of cases; moreover,
they compared the data between primiparae and
multiparous women, and between the second and
third trimesters of pregnancy.
During 1978 at Whipps Cross Hospital 2781

deliveries were conducted and 2807 babies were born.
During this period, assuming that 21 % of the
mothers were carriers, only three of the 589 at-risk
neonates developed group B streptococcal disease.
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Two of these had acute disease: the first child had
an early-onset type lb septicaemia, and the second
died of meningitis and septicaemia which developed
within 48 hours of birth with a type Ia strain. Both
the mothers were primigravidae and had an early
rupture of the membranes, and their genito-perineo-
perianal swabs yielded group B streptococci type
lb 105 to 104, and type Ia 107 to 105/ml of expressed
swabs, respectively. The third child, born to a second
gravida, developed a late-onset asymptomatic group
B bacteraemia, presumably secondary to umbilical
catheter colonisation which cleared spontaneously.

These findings indicate that neonates born to
primigravidae and second gravidae mothers who are
likely to carry group B streptococci in high concen-
trations may be at risk of developing group B
streptococcal neonatal disease. The size of the
infective dose from mothers to neonates appears to
be crucial for initiating an acute disease. Third
gravidae women, who appear to carry group B in
low concentrations, are probably capable of initiating
a delayed infection only.

It appears that maternal parity plays a significant
role in the epidemiology of group B neonatal disease.
The patients examined in this study appeared to
have fewer pregnancies (mean parity 1-78) and were
relatively older (mean age 26-4 years) compared to
United States figures (mean parity 2-0-2-6 and mean
age 20-8 to 22-6 years).10 There may be a demo-
graphic variation with a larger population of
pregnant women susceptible to type III organisms
in the US accounting for the higher incidence of
neonatal disease caused by type III strains from
America.12

Although the mortality from acute group B
neonatal infections is 60-75%,13 the very low attack
rate' 6 raises doubts as to the value of the routine
screening of pregnant women and subsequent
prophylaxis for carriers. A more rational approach
would be to take specimens from all neonates at risk
with complications of labour and from those of low
birth weight, particularly those born to primigravidae
and second gravidae. A quantitative count of
group B streptococci on specimens from genital and
perineal sites from these mothers is recommended,
and a very high bacterial count should alert the
clinician.

I thank Miss D Kayton, consultant obstetrician, and
our consultant colleagues in the Maternity and
Paediatric Units for permission to study their cases,
and Miss A Rider and the nursing staff of the
Maternity Unit for their co-operation. I am grateful
to Dr T Chowdhury for obtaining specimens from
the patients, to Dr MT Parker, Streptococcal
Reference Laboratory, Colindale, for serotyping the
group B streptococcal isolates, to Mr AR Constable,
Institute of Urology, London, for the statistical
analysis, and to Mrs M White for secretarial help.
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