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Faecal carriage of group B streptococci
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SUMMARY Consecutive stool samples from 116 female and 98 male patients (both adults and chil-
dren), and rectal and vaginal swabs from 28 and 53 cases respectively, were quantitatively cultured
for group B streptococci using Islam's medium. Group B -streptococcus was recovered from 50%
and 2% of faeces in female and male patients respectively, and the colony counts ranged from 102
to 103/g. In women, the faecal carriage rate was 6 %, which was significantly lower than the rectal
carriage rate (P 0 02), suggesting that the higher recovery rate (27 %) from rectal specimens may be
due to contamination of swabs by perianal skin flora. Type II group B streptococcus was the only
faecal isolate in adults (numbers involved are small for statistical significance), and we suspect that
this type strain may be the only resident gut flora in adults, and the gastrointestinal tract is unlikely
to serve as the main reservoir of all group B streptococci.

Group B streptococcus appears to be one of the
commonest isolates (second only to Escherichia coli)
from blood and cerebrospinal fluid of neonates in
the first month of life1 and has also been incriminated
in various infections in adults (particularly in dia-
betics or in immunodeficient hosts) with isolation
from a variety of clinical specimens-blood, CSF,
urine, wound swabs, etc.2-5
The maternal genital tract appears to serve as the

main reservoir of this organism for transmission of
infection to neonates. Recently, a few investigators
have shown consistently higher recovery rates of
group B streptococci from rectal swabs than from
any other sites,6-8 suggesting that the gastrointestinal
tract may be the main reservoir of group B strep-
tococci and that vaginal colonisation may represent
contamination from this source,8 but actual faecal
carriage rates have not been reported before.

This study was undertaken to investigate the
faecal carriage rates of group B streptococci in
both sexes and to determine whether these bacteria
form part of the faecal flora, thus constituting a
major source of human streptococcal disease.

Material and methods

All faecal specimens (from both sexes) submitted to
this laboratory over a four-week period were
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included in this study. Rectal and high vaginal swabs
were also included at a later stage as the stool
samples were producing only a few positive results;
all swabs were obtained in Stuart's transport medium.
The specimens were processed and cultured on the
same day within 4 hours of collection except a few
swabs which were stored in transport medium at
room temperature overnight.

Islam's starch serum agar (SS) medium9 was used
for quantitative culture for group B streptococci.
The single-layered SS agar plates used in this study
were made selective with added gentamicin, 6 mg/l,
which in preliminary experiments on simulated
positive stools/swabs with known concentrations of
group B streptococci gave more satisfactory results
compared to the media with added gentamicin,
10 mg/I, which inhibited growth of one test strain,
and nalidixic acid, which at 15 mg concentration in
the media affected pigment production adversely;
8 mg concentration was non-inhibitory to certain
coliforms.
For quantitative cultures a faecal suspension of

1 g in 5 ml nutrient broth was made (for the initial
10 specimens 1 g of stool on a narrow wooden
spatula was weighed for culture, and subsequently
an approximate 1 g sample on a similar spatula was
used). The rectal and vaginal swabs were dipped,
twirled, and expressed twice (against the container
wall) in 1 ml nutrient broth in order to extract the
organisms adhering to the swab. The resulting
expressed swabs and faecal suspensions in nutrient
broth were quantitatively cultured for group B
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streptococci by a surface viable count method
(Miles and Misra) using SS agar with gentamicin.
As a control, duplicate cultures were done on blood
overlayered SS agar plates to assess viable counts in
SS agar with gentamicin. The count was expressed as
no. of organisms/ml of expressed swabs, and /g of
faeces (wet wt) respectively. Finally, 1 g of stool
(approximately) and 0 5 ml of expressed rectal and
vaginal swabs in nutrient broth were inoculated into
5 ml selective Todd-Hewitt broth with added
gentamicin 6 mg and nalidixic acid 15 mg/l. Two
loopfuls of nutrient broth faecal suspensions and
expressed rectal and vaginal swabs in broth using a

standard loop (0-005 ml) were also spread on both
the SS agar and MacConkey's plates to compare the
isolation rates from the direct plating on SS agar,
with or without gentamicin, and Todd-Hewitt
broth after subculture. The MacConkey's plate
served as a safeguard for recovering a group B
streptococcal isolate in case SS agar plates should
be swarmed by a Proteus species.
The Todd-Hewitt broth cultures were sub-

cultured on blood overlayered SS agar plates after
an overnight incubation at 37°C. All the plates
except MacConkey's were incubated anaerobically
using a Gas-Pak system. The SS agar plates were
examined for orange-red pigmented, and haemolytic
(on overlayered plates) colonies after an overnight
incubation. Any colony (of Gram-positive cocci)
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showing orange-red pigments was presumed to be
group B streptococcus and was confirmed by
Lancefield's grouping. Repeat viable counts using
0.1 ml neat (of stored specimens at 4°C) as an
inoculum were done on specimens which yielded
positive results only in selective broth.

All group B streptococcal isolates from faeces were
serotyped at the Streptococcal Reference Laboratory,
Colindale.

Results

Table 1 shows the recovery rates of group B strep-
tococcus in faeces and rectal and vaginal swabs. Six
out of 116 (5 %) stool samples from females and two
of 98 (2 %) from males yielded group B streptococcus.
In women, the faecal carriage rate of 6% was

significantly lower than the rectal carriage rate of
27% (x2 = 5-41, P 0-02). The viable counts in eight
positive stools ranged from 102 to 3 x 103/g, but the
concentration of group B streptococcus in rectal and
vaginal swabs appeared to be comparatively higher,
ranging between 7 x 101 and 108/ml of expressed
swabs, about half of which (6/13) had a count of
>105.
The serotyping results of the faecal isolates are

shown in Table 2. The type II strains appeared to be
the only isolates from adult stool specimens (both
sexes), whereas in children these were either type I
or III.

Table 1 Prevalence ofgroup B streptococci in stool and rectal and vaginal swabs

Specimen No. positive/no. ofspecimens examined

Female Male

Adult Children <16 yr Total Adult Children <16 yr Total

Stool 4/68 2/48 6/1 16+ 1/45 1/53 2/98*
(6%)* t (4%) (5%) (2%) (2%) (2%)

Rectal swab 3/11 1/7 4/18 - 0/10 0/10
(27%)* t (15%) (22%) (0%!)

High vaginal swab 9/53 - 9/53 -
(17°%)t (17%)

*X2 = 5-41, P 0-02
t X' = 6-18,P0-05
t 2 stools and 1 vaginal swab were positive only with selective Todd-Hewitt broth cultures and required repeat viable counts with 0-1 ml neat
inoculum, which were successful.

Table 2 Serotype distributions ofgroup B streptococcal faecal isolates

No. offaecal carriers Serotype distributions

Ia Ic-protein II II/R Il/Ic-protein III

Female adult 4* 0 0 0 2 1 0
Female children <16 yr 2 0 1 0 0 0 1
Male adult 1 0 0 1 0 0 0
Male children <16 yr 1 1 0 0 0 0 0

Total 8 1 1 1 2 1 1

*One isolate died before serotyping could be done.
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The use of selective Todd-Hewitt broth produced
more positive results than the direct cultures. Three
specimens (2 stools and 1 vaginal swab) containing
< 100 viable organisms were positive only with
selective Todd-Hewitt broth cultures. The SS agar
medium with or without gentamicin gave very
satisfactory results and appeared almost as sensitive
as Todd-Hewitt broth for vaginal swabs. All group B
isolates in this study with a presumptive identifica-
tion on SS agar were confirmed by Lancefield's
grouping except one faecal isolate of Streptococcus
faecium (group D) from Todd-Hewitt broth
subculture, which produced a very faint yellowish
pigment on SS agar.

Discussion

In this study the isolation rates of group B strep-
tococcus from faeces were 5% and 2% in females and
males respectively. The rectal carriage rates tended
to be higher than the vaginal, but we were surprised
to find that only 4 of 68 stools (6%) in women
yielded a positive result, which was significantly
lower than the rectal and vaginal isolation rates
(Table 1). Moreover, the colony counts in faeces
were consistently lower than those in rectal or
vaginal swabs. These data indicated that all group B
streptococcal isolates from rectal cultures should not
be presumed to be of faecal origin. Many of the
positive results could have occurred as a result of
contamination of swabs by perianal skin flora. The
possibility of colonisation of rectum or anal canal
locally could not be ruled out altogether, but it
seems improbable that the stool could have passed
through these passages without being contaminated
and thus remained undetected. It would, therefore,
appear that perhaps only a proportion of group B
streptococcal isolates actually originates from the
gut, which is contrary to an earlier suggestion
incriminating the gastrointestinal tract as the
primary reservoir of all group B streptococci8; the
female genital tract in all probability still appears to
be the major reservoir of these bacteria. However,
recent evidence suggests that the upper respiratory
tract10 and the male urethra"l may also serve as
carrier sites.

It would be of interest to note that all the group B
streptococcal isolates from faeces in adults (ages
18-62 yr) were type II, whereas in three children
(6/12, 5, and 15 yr) these were type I or III (Table 2),
but the numbers involved are too small to suggest
that only the type II group B streptococcus is a
resident gut flora in adults. However, the type II
strains have been isolated more frequently from the
rectum than from the vagina;8 and in a very recent
study by one of us (report in preparation) we found

5% type II perianal/genital carriers among 101
pregnant women. The figure is almost identical with
a 6% faecal carriage rate in women in the present
series. Moreover, in three cases type II colonisations
were restricted to the perianal and perineal sites
only and did not extend up to the vulva or vagina,
suggesting that the type JJ strains colonise perianal
sites from the faecal source and then spread to the
genital site. Conversely, none of the other serotypes
(I, III, R, and X) from the remaining 16 positive
cases was recovered exclusively from the perianal
and/or perineal sites.
On the whole, it appears that with such a low

concentration in faeces in a small proportion of
women, the gastrointestinal tract is unlikely to serve
as a major source and probably plays an insignificant
role in the epidemiology of group B streptococcal
disease in neonates. The very infrequent isolation of
type II strains from serious neonatal infections
(unpublished, PHLS Commun Dis Rep) rather
confirms our findings.

We thank Dr MT Parker, Streptococcal Reference
Laboratory, Colindale, for serotyping our group B
streptococcal isolates, and Winthrop Laboratories
for supplies of nalidixic acid.
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