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Evaluation of Trans-Vag Broth, Colistin-Nalidixic Agar, and
CHROMagar StrepB for Detection of Group B Streptococcus in
Vaginal and Rectal Swabs from Pregnant Women in South Africa
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National Health Laboratory Service, Johannesburg, South Africac; Department of Obstetrics and Gynaecology, University of the Witwatersrand, Johannesburg, South
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Maternal vaginal colonization with group B streptococcus (GBS) is a major risk factor for invasive GBS infection in newborns.
The CDC-recommended method for detecting GBS colonization is to culture vaginal and rectal swabs in a selective broth fol-
lowed by subculture on blood agar or a selective medium. A high incidence of antimicrobial resistance in the fecal microflora can
compromise the recovery of GBS from the selective broth. Here, we compared CHROMagar StrepB (CA), Columbia colistin-
nalidixic agar (CNA), and Trans-Vag selective broth enrichment for the isolation of GBS from 130 vaginal and 130 rectal swabs
from pregnant women. The swabs were randomized for plating first on either CA or CNA, and they then were inoculated in
Trans-Vag broth. GBS was cultured from 37.7% of the vaginal swabs and 33.1% of the rectal swabs. There were no differences
in the detection rates for the vaginal swabs between CA (31.5%), CNA (26.2%), and the selective broth (30.0%). The sensitivities
in relation to a composite score were 83.7%, 69.4%, and 79.6%, respectively. However, recovery of GBS from the rectal swabs was
significantly higher from CA (29.2%; P < 0.0001) and CNA (23.8%; P � 0.002) than from the selective broth (9.2%). The sensitiv-
ities were 88.4%, 72.1%, and 27.9%, respectively. The order of plating on the solid medium was significant (P � 0.003), with GBS
detection rates of 30.8% and 24.6% when swabs were plated first and second, respectively. These findings show that a selective
broth is not suitable for the recovery of GBS from rectal swabs in settings such as ours, due to masking of the GBS colonies by
persistent microflora.

Infection by group B streptococcus (GBS) is one of the most
common infections in newborns (1). Maternal colonization has

been found to be a major risk factor for invasive GBS disease
within 6 days of birth. Approximately 10 to 40% of pregnant
women are colonized with GBS in either the vagina, the rectum, or
both areas (2). The rate of peripartum transmission of GBS to
newborns of colonized women is approximately 50%, after which
1 to 2% of these newborns develop invasive GBS infection in the
first week of life (3, 4). The Centers for Disease Control and Pre-
vention (CDC) has recommended that all pregnant women be
screened for rectovaginal carriage of GBS at 35 to 37 weeks’ gesta-
tion to identify women who should receive intrapartum antimi-
crobial prophylaxis (IAP). When successfully implemented, IAP
targeted at GBS-colonized pregnant women has reduced the inci-
dence of invasive GBS disease by 86 to 89% (5–7). The sensitivities
of screening methods for the identification of maternal carriage of
GBS depends on the timing of specimen collection, the source of
the specimen, and the culture technique used. Optimally, speci-
mens should be collected as close to delivery as possible. The use of
vaginal and rectal swab specimens has been shown to yield higher
GBS culture-positivity rates than vaginal swabs alone or cervical
specimens (8–10). The current CDC recommendation for the iso-
lation of GBS from vaginal and rectal or rectovaginal swabs is
growth in a selective broth medium (Todd-Hewitt broth with
gentamicin and colistin or nalidixic acid), followed by subculture
on blood agar or a selective medium (11). The reported sensitivity
of selective broth for the culture of GBS is 82% to 99% (12–15).
There are, however, limitations to this approach. The procedure
requires at least an additional 24 h of culture time compared to

that for direct plating on selective agar, and isolated GBS-like col-
onies require further identification with ancillary tests, e.g., the
CAMP factor or B antigen test (11). Furthermore, identification of
GBS-like colonies on blood agar requires laboratory expertise,
particularly when they are mixed with other microflora (16). Con-
sidering methods to decrease the GBS detection time, studies have
shown that direct plating on colistin-nalidixic agar (CNA) is a
low-cost alternative for GBS recovery, albeit with a lower sensitiv-
ity that has ranged from 59% to 83% (17–19). In recent years,
several commercial chromogenic media, such as Granada me-
dium, CHROMagar StrepB (CA), and chromID Strepto B agar,
have been tested for their suitability for detecting GBS (18, 20). CA
is a commercially available selective chromogenic medium that
inhibits most saprophytic bacteria and yeasts and produces
mauve-colored GBS colonies under aerobic conditions irrespec-
tive of their hemolytic properties, allowing direct visual identifi-
cation. The use of chromogenic media may improve the yield of
GBS while reducing labor costs and turnaround time. The clinical
sensitivities of these media vary from study to study, with most
studies reporting 93% to 98% for CA (16, 21), 40% to 91% for
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Granada medium (12, 18, 22), and 88% to 95% for chromID
Strepto B agar (13, 18). The aim of this study was to evaluate direct
plating on CA and CNA and selective broth enrichment for the
isolation of GBS in swabs from pregnant women.

MATERIALS AND METHODS
Study design. The study was approved by the Human Research Ethics
Committee of the University of the Witwatersrand (IRB/Protocol-
M090937) and conducted at prenatal community clinics in Soweto, Jo-
hannesburg. Included were HIV-uninfected pregnant women at more
than 20 weeks of gestation who were able to provide informed consent for
participation. Exclusion criteria were concurrent antibiotic use, an acute
illness, a symptomatic vaginal discharge, and a known or suspected con-
dition in which clinical vaginal examinations were contraindicated. A
convenience sampling of lower vaginal and rectal swabs was collected
from 130 pregnant women between January 2011 and April 2011 by
trained study nurses.

Sample collection. Samples were collected with rayon-tipped swabs
that were placed into 5 ml of Amies transport medium without charcoal
(catalog no. MW170, Transwab Amies; Medical Wire, UK). All samples
were transported to the laboratory within 4 h of collection, where they
were processed within 2 h.

Randomization and processing of samples. All vaginal and rectal
swabs were randomized using a randomization log. The swab number was
linked to three different randomly numbered labels, one for each culture
medium type. Each sample was randomized to be plated first on either
CNA or CA, after which the swab tip was inoculated into the selective
(Trans-Vag) broth (Todd-Hewitt broth with 8 �g/ml gentamicin and 15
�g/ml nalidixic acid) and incubated for 24 h before being plated on 5%
sheep blood agar (SBA) (Fig. 1). The randomization process ensured that
the technicians reading the plates and entering the data were blinded with
respect to the participant, the type of swab (rectal or vaginal), the order of
plating, and the swab/plate pairs. The CNA and SBA plates were incubated
at 37°C in 5% CO2 for 18 to 24 h, and the CA plates were incubated at 37°C
for 18 to 24 h under aerobic conditions. If the expected colonies were not
visible after 24 h of incubation, the plates were reincubated for an addi-
tional 24 h and reexamined for growth. Up to four GBS-like colonies were

isolated from the solid culture medium on the basis of the colony mor-
phology and mauve color on CA and the colony morphology and beta-
hemolysis on CNA and blood agar. Isolates were confirmed to be GBS by
testing for CAMP factor, an inability to hydrolyze esculin, catalase nega-
tivity, and group B antigen latex agglutination positivity (Omega Diag-
nostics, Scotland, UK). The CA and CNA prepoured plates were pur-
chased from Media Mage (Johannesburg, South Africa).

Statistical methods. Descriptive statistics included statements of fre-
quency with percentages, means � standard deviations (SDs), and medi-
ans with interquartile ranges (IQRs). Sensitivities (detection rates) were
calculated by comparing the proportion of positive samples for each me-
dium in relation to a gold standard, which was a composite positive for all
test media. The McNemar test for correlated percentages and the chi-
square test with Yates’ correction were used to compare the culture meth-
ods, with P values of �0.05 being considered statistically significant.

RESULTS
Study population. The mean age (SD) of the women at swabbing
was 25.7 years (�5.9 years), and the mean gestational age (SD)
was 23.8 weeks (�3.2 weeks). The median parity and gravidity
were 1 (IQR, 0 to 1) and 2 (IQR, 1 to 2), respectively.

CA and CNA versus Trans-Vag selective broth enrichment.
Overall, 37.7% of the vaginal swabs and 33.1% of the rectal swabs
tested positive for GBS (Table 1). There were no statistically sig-
nificant differences in the detection rates for the vaginal swabs
between CA (31.5%), CNA (26.2%), and the selective broth
(30.0%). The sensitivities with respect to the composite scores
were 83.7%, 69.4%, and 79.6%, respectively. The recovery of GBS
from the rectal swabs, however, was significantly higher from CA
(29.2%; P � 0.0001) and CNA (23.8%; P � 0.002) than from the
selective broth medium (9.2%). The sensitivities were 88.4%,
72.1%, and 27.9%, respectively. Despite the higher sensitivity re-
ported for CA than for CNA for the vaginal and rectal swabs, these
differences were not statistically significant (P � 0.05).

Accuracy. The accuracy of a medium was defined as the per-

Handing over to lab technician for processing

Transported to lab in Amies transport medium

Collection of  Vaginal and rectal swabs (130 subjects; 20 -30 wks gestation age)

Sample sequentially plated  first on either  CNA or  ChromagarStrep Bfollowing which, the swab  
tipwas inoculated into Trans-Vagbroth

1.Chromagar Strep B

3. Trans-Vag Broth

Identification of GBS by CAMP test, inability to hydrolyze esculin,   , catalase test, Group B antigen

Sensitivities were calculated by comparing the proportion of positive samples for each medium
in relation to composite positives for all test media.

2. CNA1. CNA

Randomization of samples 

2.Chromagar Strep B

FIG 1 Procedure for the collection, randomization, and laboratory handling of the vaginal and rectal swabs for the isolation of group B streptococcus.
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centage of isolated colonies that were identified as GBS by confir-
matory testing divided by the total number of GBS-like colonies
that were isolated from a plate and subjected to confirmatory tests.
The denominator includes both confirmed GBS colonies (true
positives) and colonies having appearances similar to those of GBS
but failing the confirmatory tests (false positives). For the vaginal
swabs, CA was the most accurate for discriminating between true-
positive and false-positive isolates (92.8%), followed by selective
broth enrichment (90.6%) and CNA (84.3%). There were no sig-
nificant differences in the accuracies of primary identification be-
tween CA and the selective broth or between CNA agar and the
selective broth. However, after direct plating, colonies were signif-
icantly more likely to be GBS following isolation with CA than
with CNA (P � 0.026).

The accuracy of GBS identification from the rectal swabs was
significantly better with CA (83.0%; P � 0.0001) and CNA
(77.3%; P � 0.0004) than with selective broth enrichment
(54.5%). CA was found to be more accurate than CNA, but these
differences were not statistically significant (P � 0.26). The num-
bers of GBS-like colonies that were identified from the cultured
vaginal and rectal swabs were similar between CA (167 vaginal,
159 rectal) and CNA (153 vaginal, 150 rectal). However, about
half the numbers of GBS-like colonies were identified among the
other flora following selective broth enrichment from the rectal
swabs (171 vaginal, 88 rectal). A higher percentage of false-posi-
tive GBS isolates was reported from the rectal swabs than from the
vaginal swabs with CA (17.0% versus 7.2%; P � 0.01), CNA
(22.7% versus 15.7%; P � 0.16), and the selective broth (45.5%
versus 9.4%; P � 0.0001) (Table 1).

Impact of randomization and the order of plating. The order
in which the swabs were plated onto the two selective media had a
significant effect on the culture positivity rate. Out of 260 swabs

tested directly on CNA and CA, a total of 86 (33.1%) swabs were
positive for GBS. Direct culture on CNA and CA yielded GBS from
80 (30.8%) swabs when plated first compared to 64 (24.6%) when
plated second (P � 0.003). GBS was isolated from both media in
58 (22.3%) of the swabs. The numbers of swabs from which GBS
was isolated from a single medium were 22 (8.5%) and 6 (2.3%)
from the first and second platings, respectively. When CNA and
CA were plated first, the sensitivities were 86.4% and 87.5%, re-
spectively, and when CNA and CA were plated second, the sensi-
tivities were 57.4% and 82.2%, respectively (Table 2).

DISCUSSION

Current CDC guidelines for prenatal GBS screening recommend
the collection of a single rectovaginal swab or separate vaginal and
rectal swabs that are enriched overnight in Todd-Hewitt broth
with antibiotics, followed by culture on blood agar or a selective
medium (11). While these guidelines were developed within the
context of high-income countries, there are few data on the valid-
ity of this method in low- to middle-income countries where there
are differences in the distributions of saprophytic organisms and
antimicrobial resistance is common (23–26). In this study, we
compared the recovery rates of GBS by standard methods with
direct plating onto either CNA or CA from either the vaginal or
rectal swabs from pregnant South African women to determine
whether these alternatives would provide better recovery rates.
One of the main reasons for this comparison was the presence of
vaginal flora that are resistant to antimicrobial agents, particularly
Proteus spp., which occur in a small percentage of swabs and are
able to persist in Trans-Vag broth and swarm the subcultured
blood agar plate, rendering it unreadable (P. V. Adrian, personal
communication). This necessitated the use of both Trans-Vag

TABLE 1 Performance characteristics of CA, CNA, and the selective broth for detection of GBS from vaginal and rectal swabs

Medium

Vaginal swabs (n � 130) Rectal swabs (n � 130)

No. (%)
positive for GBS

Sensitivity
(%)a Accuracy (%)b

No. (%)
positive for GBS

Sensitivity
(%)a Accuracy (%)b

CA 41 (31.5) 83.7 155/167 (92.8) 38 (29.2) 88.4 132/159 (83.0)
CNA 34 (26.2) 69.4 129/153 (84.3) 31 (23.8) 72.1 116/150 (77.3)
Selective broth 39 (30.0) 79.6 155/171 (90.6) 12 (9.2) 27.9 48/88 (54.5)
Total GBS isolated 49 (37.7) 43 (33.1)
a Sensitivity was calculated in comparison to composite scores of all media.
b Accuracy was calculated as the number of confirmed GBS colonies isolated/total number of GBS-like colonies that were confirmed as either positive or negative for GBS.

TABLE 2 Performance characteristics of CNA and CA with respect to the order of plating

Specimen

CNA CA Trans-Vaga

Total no. (%)
positive for GBS

No. (%)
positive for GBS

Sensitivity
(%)

No. (%)
positive for GBS

Sensitivity
(%)

No. (%)
positive for GBS

Sensitivity
(%)

Plated first on CAN
Vaginal (n � 65) 20 (30.8) 80 21 (32.3) 84 23 (35.4) 92 25 (38.5)
Rectal (n � 65) 18 (27.7) 94.7 16 (24.6) 84.2 8 (12.3) 42.1 19 (29.2)
Total (n � 130) 38 (29.2) 86.4 37 (28.5) 84.1 31 (23.8) 70.4 44 (33.8)

Plated first on CA
Vaginal (n � 65) 14 (21.5) 58.3 20 (30.8) 83.3 16 (24.6) 66.7 24 (36.9)
Rectal (n � 65) 13 (20) 54.2 22 (33.8) 91.7 4 (6.2) 16.7 24 (36.9)
Total (n � 130) 27 (20.8) 56.2 42 (32.3) 87.5 20 (15.4) 41.7 48 (36.9)

a After direct plating, the swab was placed in Trans-Vag broth.
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broth and direct plating on CNA in a previous study of vaginal
swabs from South Africa (27).

In our study, there were no statistically significant differences
in the recoveries of GBS from vaginal swabs between the different
media, suggesting that any of these three options is valid in our
clinical setting and the choice can be made based on cost, avail-
ability, and desired turnaround time. In contrast, the recovery of
GBS from rectal swabs following selective broth enrichment was
inferior to that with either of the direct plating methods. The main
reasons for the poor recovery of GBS were survival and over-
growth of non-GBS organisms in the Trans-Vag broth, which
masked the presence of GBS on the subculture plates. The results
of our study differ from those of several previously published re-
ports, in which it was shown that the selective broth method is
more sensitive than direct plating on a selective medium for re-
covering GBS from rectal or rectovaginal swabs (12–15). While
these results may be valid in settings such as those where the stud-
ies were conducted, other studies from Brazil, Denmark, and
Spain demonstrated better recoveries of GBS from rectal swabs
with a solid selective medium than with a selective broth (28–30).
Pigmented enrichment broth, such as StrepB carrot broth, has
been shown to increase the sensitivity of GBS detection by culture
over that with LIM broth (Todd-Hewitt broth with colistin and
nalidixic acid) (31) when used as an enrichment step prior to PCR
screening (32); however, GBS growth and pigment development
can still be suppressed by the overgrowth of fecal bacteria and
mask the presence of GBS on culture (32). Since the mechanism
behind the poor recovery of GBS from rectal swabs is related to
persistence and overgrowth of resistant fecal bacteria (30), it is
likely that the collection of a single rectovaginal swab or the co-
processing of vaginal and rectal swabs may be severely compro-
mised by the use of a selective broth in our setting.

Overall, CA produced the highest recovery rate of GBS from
the vaginal and rectal swabs. One advantage of the chromogenic
medium was that it was significantly easier to discriminate be-
tween GBS and group D streptococcus (GDS) in cocolonized sam-
ples due to differences in the color development of the colonies.
GBS turns mauve, whereas GDS turns blue. This is particularly
important in comparisons with samples plated on blood agar,
where the GBS colonies are in the minority and single GBS colo-
nies can be overlooked amid large numbers of morphologically
similar GDS. Despite CA being more expensive than CNA or a
selective broth-blood agar combination, CA offers cost savings in
terms of reduced processing time and the ease with which GBS
colonies can be identified on the plates. Moreover, due to the
increased accuracy of colony identification through pigment for-
mation, the number of confirmatory tests required is reduced, as
the need for additional tests to rule out the morphologically sim-
ilar colonies of group D streptococci is eliminated. While the cal-
culated values of accuracy will vary with the skill and experience of
the users, CA offers an easier learning curve compared to that for
a blood-based isolation medium. In a comparison of the two se-
lective solid agars, CA had higher sensitivity and accuracy than
CNA for the vaginal and rectal swabs, although these values were
not statistically significant, most likely due to a limited sample
size.

From a review of the literature, no study in a clinical setting had
considered the order of plating when comparing and reporting the
sensitivities of culture media to isolate GBS. In this study, the
order of plating had a significant effect on the recovery of GBS,

which suggests that future studies where solid media are com-
pared should follow randomized protocols to prevent detection
bias based on plating order. Possible reasons for the lower recov-
ery rate of GBS from the swabs plated for a second time include
removal of the organisms from the surface of the swab in the first
plating and blockage of the swab surface by sterile agar from the
previous plating, preventing transfer of organisms. The sensitivity
of direct plating on CNA when plated first in this study was similar
to that described by Louie et al. (19), who also inoculated swabs on
CNA first.

In conclusion, selective broth enrichment showed significantly
lower sensitivity for the recovery of GBS from rectal swabs. This
method is not suitable for the recovery of GBS from rectal swabs or
rectovaginal swabs in regions with a high prevalence of antimicro-
bial-resistant flora. The recovery of GBS from the vaginal swabs
plated on CA appears to have sensitivity equal to that of the selec-
tive broth and offers a less time-consuming and less labor-inten-
sive process. For these reasons, our laboratory has started to use
CA for current and future studies.
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