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Introduction
Neonatal morbidity and mortality occur significantly in pregnancies 

associated by GBS.1 So, working hard to detect and prevent this 
microbial colonization is an important target.2 

Early-onset disease (EOD) occurs within few hours after delivery 
up to 6 days of age. Late-onset disease (LOD) starts from 7 days of 
age, and usually leads to fever or meningitis, but is less often fatal 
compared to early infection.3

Currently, recommendations are focusing on maternal GBS 
screening.4 Screening of pregnant females for GBS colonization and 
intrapartum antibiotic prophylaxis is very important for prophylaxis 
against early-onset GBS disease.5

CDC recommended inoculation of vaginal or vagino-rectal swabs 
into a selective broth for enrichment and further subculture onto solid 
media (the gold standard).6

The culture method has a slow turnaround time (36 to 72h) before 
results can be issued. In addition to being time consuming, it requires 

an experienced technician to identify the suspected colonies, which 
are not always beta-hemolytic.7

Polymerase chain reaction (PCR) and optical immunoassay (OIA) 
are candidates for rapid near patient intrapartum GBS testing to 
determine whether women in labor are colonized with GBS or not.8,9

 Materials and methods
This was a cross-sectional study conducted to compare different 

diagnostic techniques for GBS and to detect the frequency of GBS 
vaginal colonization in a sample of Egyptian pregnant women to 
reduce the possibility of neonatal diseases due to vertical transmission 
according to CDC (2010).5 One hundred pregnant women in the late 
third trimester (35-37 weeks of gestation) coming for antenatal care 
in outpatient clinic of Obstetrics and Gynecology Department, Kasr 
Al-Ainy University Hospitals during the period from April 2018 to 
October 2018, were included in the study.

There were no exclusion criteria except for receiving any systemic 
or local vaginal antimicrobial agents during the preceding 2 weeks.
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Abstract

Objectives: To compare the different diagnostic techniques used to detect GBS colonization 
in pregnant women in late third trimester after thirty five weeks and to detect the frequency 
of GBS colonization among a sample of pregnant Egyptian women.

Patients and methods: Vaginal swabs from the lower third of vagina were collected from 
100 pregnant women in the late third trimester. Isolation of the organism by culture on 
selective media and confirmation by latex agglutination test and detection of CAMP factor 
by conventional PCR were compared. GBS isolates were tested by double disk diffusion 
method and D-zone test simultaneously for susceptibility to erythromycin and clindamycin 
and inducible clindamycin resistance for intrapartum antibiotic prophylaxis (IAP).

Results: 25 participants (25%) were positive for GBS by culture in Lim broth with 
subculture onto TSA supplemented with 5% defibrinated sheep blood, while 75 participants 
(75%) were negative. Of the 25 GBS isolates, 19 (76%) were sensitive to erythromycin, 
3 (12%) were intermediate and 3 (12%) were resistant. Of the 25 GBS isolates, 15 (60%) 
were sensitive to clindamycin, 2 (8%) were intermediate and 8 (32%) were resistant. 
Fourteen isolates (56%) were sensitive to both erythromycin and clindamycin whereas 3 
(12%) were resistant to both (cMLSB). Latex agglutination test for GBS detection from 
the 24 hours incubated Lim broth was positive in 25 cases (25%). GBS was detected in 9 
cases (9%) by the conventional PCR assay done directly from vaginal swabs specimens. 
Sensitivity, specificity, PPV and NPV for latex agglutination from the inoculated broth and 
PCR assay are 100%, 100%, 100%, 100% and 36%, 100%, 100%, 82.4% respectively. 
Latex agglutination test from the inoculated broth showed a statistically significant perfect 
agreement (100.0%) with culture with Kappa value 1.0 and 95% CI (1.0 – 1.0). PCR assay 
also showed a statistically significant but moderate agreement (84.0%) with culture with 
Kappa value 0.458 and 95% CI (0.253 – 0.662).

Conclusion: Detection of GBS colonization by latex agglutination test from incubated 
selective broth directly is comparable to the gold standard (culture) as regards accuracy. 
PCR offers a rapid and highly specific method for detection of GBS colonization especially 
in intrapartum settings for administration of IAP in non-screened pregnant females; 
however, sensitivity is low resulting in a low NPV.
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After an informed consent was taken from the participants, they 
were subjected to: Full history taking including name, age and 
obstetric history (e.g. number of pregnancies, history of previous 
preterm labour, history of previous premature rupture of membranes 
(PROM), history of previous neonatal sepsis and number of normal 
vaginal deliveries).

Also, a phone number (if available) was taken from the subjects 
to report the result of a positive culture of GBS. GBS carriers were 
advised to take antibiotic therapy for elimination of GBS vaginal 
colonization.

After history taking, the following was done according to CDC 
(2010)5: 

A. Lower vaginal swab specimens were obtained.

B. Testing for the presence of GBS colonization was done using:

i. Inoculation into Lim broth with subculture on tryptone soy 
agar (TSA) supplemented with 5% defibrinated sheep blood. 
This is considered to be the gold standard for detection of GBS 
colonization.

ii. Latex agglutination test for the incubated Lim broth.

iii. Conventional PCR technique.

C. In addition, GBS isolates recovered from vaginal swabs on TSA 
were tested for inducible clindamycin resistance by the D-zone 
test.

Collection of lower vaginal swabs

After taking an informed consent, 3 lower vaginal swabs were 
collected from each pregnant woman. Sterile cotton-tipped swabs 
were used to collect specimens by introducing the swab 1-2 inches 
beyond the vaginal vestibule and rotating it against the vaginal 
wall. All participants refused to have vaginal-anal swabbing despite 
the possible higher yield of GBS as in CDC (2010),5 so only lower 
vaginal swabs were taken.

Detection of GBS by culture

Inoculation into Lim broth (bioMérieux, France): One of the 
collected swabs was used for the isolation of GBS by immediate 
inoculation at the bed-side into a tube of Lim broth. The Lim broth 
tubes were used as both transport and enrichment media. The tubes 
were closed tightly after proper labelling (data included name and 
number of the subject, date and time of collection), stored at room 
temperature during transport to the laboratory according to the 
manufacturer’s instructions and incubated at 37˚C aerobically for 18-
24hrs in the laboratory maximally within 3hrs of collection.

Processing of the inoculated lim broth

After incubation, each swab was discarded. The inoculated broth 
was used for: subculture onto TSA and latex agglutination test.

Subculture onto TSA: According to Smith et al.,10 10µl of the 
inoculated broth were subcultured onto TSA plates supplemented with 
5% defibrinated sheep blood and incubated at 37˚C in 5-10% CO2 for 
18-24hrs. The inoculated plates were examined for GBS growth on 
the next day. Suspicious colonies are small about 1 mm in diameter, 
soft, convex, moist, regular, usually grey white or colourless, usually 
shiny or dry colonies may be surrounded with narrow hazy zone of 
beta-hemolysis or non-hemolytic. Any colonies revealing catalase-
negative, Gram-positive cocci arranged in short chains or pairs were 

confirmed to be GBS by latex agglutination test. Plates negative for 
GBS after 18-24hrs of incubation were re-incubated and re-examined 
on day 4 (after 48hrs of incubation) before being discarded as negative. 
According to Clinical and Laboratory Standards Institute (2013),11 
GBS isolates were tested for inducible clindamycin resistance using 
the D-zone test. According to Ke et al.12 and Uh et al.,13 all GBS 
isolates were frozen at -80˚C in brain-heart infusion broth containing 
20 % glycerol.

Latex agglutination test: This test was done according to 
manufacturers’ directions for: testing the inoculated Lim broth for 
GBS and confirmation of suspected GBS colonies on TSA using 
Slidex Strepto Plus B Kit (bioMerieux, France). In case of inoculated 
LIM broth testing: 15µl of the inoculated broth were added to the 
extraction enzyme according to Wali et al.14

Testing of GBS isolates for inducible clindamycin resistance 
using the D-Zone test: D-zone test using double-disk diffusion 
method was done for the different GBS isolates to identify those that 
are erythromycin-resistant and clindamycin-susceptible, yet have 
inducible resistance to clindamycin. It was performed according to 
Clinical and Laboratory Standards Institute.11

Detection of GBS by conventional PCR: Vaginal swabs intended 
for PCR testing were stored dry at -80˚C for 1-3 months till further 
processing.The GBS reference strain (ATCC 13813) was obtained 
from the Mircens, Faculty of Agriculture, Ein Shams University. It 
was used as a positive control. It was preserved in BHI broth tubes 
with 20% glycerol and stored at -80˚C.

Preparation of genomic DNA from the reference GBS strain: 
After thawing, subculture of the GBS reference strain on TSA and 
incubation in candle jar overnight was done. DNA extraction from the 
obtained GBS growth was done using the boiling method according 
to Fang and Hedin.15 

DNA extraction from the vaginal swabs: This was done using 
Genekam DNA Isolation Kit (Genekam Biotechnology AG, 
Germany). DNA extraction was done according to the manufacturer’s 
instructions using the buccal swab protocol. 

Amplification

Primers: According to Ke et al.,12 Bergeron et al.16 and Rallu et al.,17 
PCR amplification of cfb gene (encoding the CAMP factor) present 
in virtually every GBS isolate was performed using Sag 59 and Sag 
190 primers. The GBS-specific primers amplify a fragment of 153bp.

Amplification protocol: The protocol adopted for amplification of 
cfb gene using PCR master mix (Jena Bioscience GmbH, Germany) 
was a modification of that described by Ke et al.,12 Bergeron et al.16 
and Rallu et al.17 A positive control was included in each run and a 
negative control.

 The amplification was performed in Biometra T Personal thermal 
cycler under the following thermal cycling protocol: An initial 
denaturation step at 94˚C for 5 minutes followed by 45 cycles of 
amplifications, each consisted of: denaturation at 94˚C for 30 seconds, 
annealing at 52˚C for 30 seconds, extension at 72˚C for 30 seconds 
followed by final extension at 72˚C for 10 minutes.

Detection of amplified product by Gel Electrophoresis: Amplicons 
(10μl of the amplified reaction mixture) were electrophoresed on 
2% agarose gel (Vivantis) in 1x TAE (Tris acetate EDTA) buffer 
(Biobasic). Ethidium bromide (3µl of 60mg/ml solution) was 
added during preparation of the gel (75ml) after cooling down. 
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Electrophoresis was done at 120volts for 45minutes. Gels were 
visualized and photographed under ultraviolet illumination using 
biometra TI-1 Gel Documentation System (biometra). Amplicons 
were compared to a molecular weight marker (100-1000bp) (Bioron). 
The entire process of GBS detection by conventional PCR required a 
minimum of 6hrs.

Statistical analysis: All collected questionnaires were revised for 
completeness and consistency. Pre-coded data were entered on the 
computer using “Microsoft Office Excel Software” program (2010) 
for windows. Data were then transferred to the Statistical Package 
for the Social Sciences (SPSS) version 24 to be statistically analysed.

Data were summarized using mean, and standard deviation for 
quantitative variables and frequency and percentage for qualitative 
ones.

Comparison between groups was performed using independent 
sample t-test for quantitative variables and Chi square or Fissure exact 
test for qualitative ones.

P values less than 0.05 were considered statistically significant, 
and less than 0.01 were considered highly significant. 

Results
One hundred pregnant females, in their third trimester (35-37 

weeks of gestation), coming for antenatal care were included in this 
study. 25 (25%) participants were positive for GBS colonization using 
culture (the gold standard), while 75 (75%) participants were negative.

Data of the participants

Age of the participants: Mean age of the positive cases was 26.2±4.8 
years while mean age of the negative cases was 27.9±5.1 years with 
no statistically significant difference in the age between positive and 
negative cases (P-value=0.2). It has been shown that the highest 
frequency occurred within the age group 25-30 years while lower 
frequencies occurred in the other two age groups with no statistically 
significant difference within each age group.

Parity of the participants: Mean parity of positive cases was 1.4±1.2 
children while mean parity of negative cases was 1.8±1.4 children 
with no statistically significant difference (p-value=0.3). There is 
no statistically significant relation between GBS colonization & the 
number of previous pregnancies.

Neonatal sepsis in previous pregnancies: Sepsis occurred in 
previous pregnancies in neonates of two participants only (2%). 
None of these two participants was positive for GBS colonization. 
There was no statistically significant difference between positive and 
negative cases as regards the occurrence of neonatal sepsis in previous 
pregnancies (p-value=1).

PROM in previous pregnancies: Twenty four (24%) of the cases 
had history of PROM in previous pregnancies; among them, 4 cases 
were colonized with GBS (16% of the positive cases) and 20 were 
not colonized with GBS (26.7% of the negative cases). There was 
no statistically significant difference between positive and negative 
cases as regards the occurrence of PROM in previous pregnancies 
(p-value=0.4).

Results of culture for GBS: In this study, 25 participants (25%) were 
positive for GBS by culture in Lim broth with subculture onto TSA 
supplemented with 5% defibrinated sheep blood, while 75 participants 

(75%) were negative. The same results were obtained after both 24 & 
48hrs of incubation. Results of the culture were available after 48 to 
72hrs.

Results of antibiotic susceptibility testing: GBS isolates were tested 
for their susceptibility to erythromycin and clindamycin by disc 
diffusion method, in addition to testing for clindamycin inducible 
resistance by the D-zone test.11

Susceptibility to erythromycin: Of the 25 GBS isolates, 19 (76%) 
were sensitive to erythromycin, 3 (12%) were intermediate and 3 
(12%) were resistant.

Susceptibility to clindamycin: Of the 25 GBS isolates, 15 (60%) 
were sensitive to clindamycin, 2 (8%) were intermediate and 8 (32%) 
were resistant.

Fourteen isolates (56%) were sensitive to both erythromycin and 
clindamycin whereas 3 (12%) were resistant to both (cMLSB). It was 
noticed that none of the isolates was resistant to erythromycin and 
sensitive to clindamycin. Table 1 summarizes the different patterns 
of susceptibility of GBS isolates to erythromycin and clindamycin.

Table 1 The different patterns of susceptibility of GBS isolates

Erythromycin Clindamycin
% of GBS isolates

(n=25)

S I R S I R

√ √ 56% (14)

√ √ 12% (3) (cMLSB)

√ √ 12% (3)

√ √ 8% (2)

√ √ 8% (2)

 √  √   4% (1)

Inducible clindamycin resistance of the GBS isolates: Inducible 
clindamycin resistance is detectable by the D-zone test in GBS isolates 
that are resistant to erythromycin but sensitive to clindamycin. As 
none of the isolates showed this pattern of susceptibility, D-zone test 
was not applicable to GBS isolates in this study.

Results of latex agglutination test for detection of GBS from the 
inoculated Lim broth: Latex agglutination test for detection of GBS 
from the 24hrs incubated Lim broth was positive for GBS in 25 cases 
(25%).The same cases were also positive for GBS after subculture of 
incubated Lim broth onto TSA. The organism was not detected by 
latex agglutination test in any of the samples that proved later to be 
negative by culture. Results of the latex agglutination test from the 
Lim broth were available after 24hrs.

Discussion
Approximately 10%–30% of pregnant women are colonized with 

GBS in the vagina or rectum. GBS colonization during pregnancy can 
be transient, intermittent, or persistent.18 

The exact site swabbed influences the results. In 2010, CDC 
recommended the use of a single swab of the lower vagina and the 
anorectum to be transported to the laboratory in a selective broth 
medium and subcultured onto a selective solid medium for optimal 
recovery of GBS.
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Among 112 pregnant women, 29.5 % were identified as carriers 
of GBS on the basis of the results of culture of combined vaginal and 
anal specimens, as compared with 17.9 % of vaginal specimens and 
26.8 % of anal specimens.16 

In 2009, El Aila et al. also conducted a study to compare the 
difference in GBS recovery rate from combined vaginal-anal, vaginal 
and anal swabs for 150 pregnant women. GBS were detected in 36 
women. Of these, 19 harbored GBS in both rectum and vagina, 9 only 
in the vagina and 8 exclusively in the rectum.19

Therefore, to perform the present study it would have been 
preferable to take a combined distal vaginal and anorectal swab, but 
the studied group refused anorectal swabbing and specimens taken 
only from the vagina were available for GBS isolation.

Kulkarni et al.20 compared selective broth medium and Stuart 
transport medium as transport systems used for GBS isolation. 
Selective broth medium was the most effective as it inhibits the 
normal vaginal flora without any inhibitory effect on isolation 
of GBS. Moreover, it acts as both transport as well as enrichment 
medium for GBS. Therefore, Lim broth, being one of the selective 
transport media, was used as both transport and enrichment medium 
in the present study.20

Among the 100 cases tested in the present study, 25% were positive 
for GBS using the gold standard (culture on solid media) as approved 
by CDC in 2010. Results did not differ with extended incubation of 
the plates for an additional 24 hours.

A systematic review on the prevalence of maternal GBS 
colonization in European countries revealed that GBS vaginal 
colonization rates ranged from 6.5% to 36%, with one-third of the 
studies reporting rates of 20% or greater. There was a variation in 
the carriage rates: Eastern Europe 19.7% to 29.3%, Western Europe 
11% to 21%, Scandinavia 24.3% to 36% and Southern Europe 6.5% 
to 32%.21

In 2007, Kovavisarach et al.22 stated that one of the risk factors 
for GBS colonization in pregnant women was older maternal age.22 
However, in the present study no statistically significant difference 
was found in the age between positive and negative cases which 
agrees with the studies done by Atkins et al.,23 Jahromi et al.24 and 
Dechen et al.25

In the present study, no significant difference was found in the 
carriage rate of GBS between cases of high parity and cases of low 
parity. This is similar to the results of Atkins et al.,23 Costa et al.26 and 
Dechen et al.25 who found that the relation between gravidity and GBS 
culture positivity was statistically insignificant.

In the present study, there was no statistically significant difference 
between positive and negative cases as regards the occurrence of 
neonatal sepsis or the occurrence of PROM in previous pregnancies.

In contrast to our findings, Jahromi et al.24 found that preterm birth, 
prolonged rupture of membranes, and preterm premature rupture of 
membranes were more common among GBS colonized mothers. 
Dechen et al.25 also reported that GBS infection among pregnant 
women was significantly related with the gestational age (˂ 36 
weeks), PROM and preterm labor. 

In this study, 25 cases (25%) were positive for GBS by culture 
in Lim broth followed by subculture onto TSA with 5% defibrinated 
sheep blood. No direct plating on blood agar was done. The total time 

required was 48h as examination of the plates after 72h revealed no 
difference in the results.

Many studies supported the importance of using Lim broth 
followed by subculture for detection of GBS such as Kulkarni et al.20 
and El Sayed et al.27 as unfortunately, direct plating of swabs yields 
false-negative culture results in as many as 50% of GBS-colonized 
women.28

Moreover, in their study, El Aila et al.19 compared 3 culture 
techniques. Of 55 samples from which GBS was isolated, 55 were 
positive by Lim broth enrichment with subculture on Granada agar, 
45 by Lim broth enrichment with subculture on Columbia CNA agar 
and 22 by direct inoculation on Columbia CNA agar.

In order to decrease the time for detection of GBS using culture, 
special media (e.g. media of Islam’s and Granada agar media) have 
been suggested. They have the great advantage of being able to 
identify GBS growth sometimes within 4-18 h due to the production 
of carotenoid orange pigment by the organism. However, not all 
GBS strains are able to produce this carotenoid pigment which, 
curiously, was found to be associated with haemolysin biosynthesis.29 
In addition, unfortunately both Granada and Islam’s media have a 
limited shelf-life.30 

In this study inoculation of the swabs into Lim broth for 18h 
and performing latex agglutination test for GBS identification was 
compared with the gold standard. The rate of GBS isolation was 
similar to standard culture (25%) whereas total time required was 
shortened to 20h. The sensitivity, specificity, PPV and NPV for latex 
agglutination from incubated Lim broth were all 100%. Agreement 
between latex agglutination from incubated Lim broth and culture was 
found to be a statistically significant perfect agreement (100%).

In 2007, Wali et al. reported that GBS carriage in the vagina of 
pregnant Egyptian women at 35-37 weeks of gestation was 15.7% 
using Lim broth incubation followed by latex agglutination test. 
Therefore, they recommended the use of this method even over 
culture as it showed the highest rate of detection and the total time 
required was 24 h (culture recorded a carriage rate of only 14%). Latex 
agglutination from incubated Lim broth provides many advantages: it 
has a good sensitivity, a reduction in the workload, cost and a TTR 
of 24 h. In addition, professional personnel for GBS detection from 
the plates are not needed. These findings are in accordance with the 
present study.14.

The culture-based screening methods may require up to 72 h 
before a final result is achieved. Efforts to minimize TTR have led to 
the development of molecular-based methods, such as real time-based 
PCR and “peptide nucleic acid fluorescence in situ hybridization” 
(PNA FISH).31

In the present study, GBS was detected in only 9% by the 
conventional PCR assay (targeting cfb gene) done directly from 
vaginal swabs specimens (total time required was 6 h); all of the 
positive cases by PCR were positive by culture. This indicates that 
molecular methods are more rapid and highly specific but have 
questioned sensitivity in comparison with culture. The sensitivity, 
specificity, PPV and NPV for PCR were 36%, 100%, 100%, 82.4% 
respectively. Agreement between PCR and culture was found to be a 
statistically significant but moderate agreement (84%).

Different studies reported a wide range of variation in the results 
of PCR as a method for detection of GBS from vaginal specimens, 
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especially as regards sensitivity of the assay. For example, Bergeron 
et al.16 developed 2 PCR assays (conventional and real-time) for 
GBS detection. They compared these PCR assays with the standard 
culture. Time required to obtain results was 30-45 minutes for the 
real-time assay, 100 minutes for the conventional and at least 36 hours 
for culture. As compared with culture, the sensitivity of both assays 
was 97% and NPV was 98%. The specificity and PPV of the PCR 
assays were both 100%. Ke et al. stated that real-time PCR assay was 
comparable to conventional PCR assay in terms of sensitivity and 
specificity, but more rapid, requiring only 30 min. versus 100min.12

Bergh et al.32 constructed a real-time PCR assay for detection 
of GBS using the sip gene. Its performance was tested on vaginal 
specimens and compared to culture. Culture was positive in 25% of 
studied cases while PCR was positive in 32%. The authors concluded 
that real-time PCR was sensitive, rapid and TTR was ˂ 2h. Due to its 
rapidity, it harbors the potential for intrapartum GBS detection.

Samples taken in Iran were tested by culture and by PCR targeting 
cfb gene. Culture identified 9.3% as carriers of GBS, compared to 
11.2% by PCR.7 The sensitivity and NPV of the PCR were 100% 
compared with culture. The specificity and PPV of the PCR were 98% 
and 100%, respectively. TTR was 3 h for PCR and at least 36 h for 
culture.

Other studies demonstrated a lower sensitivity for PCR. For 
example, Atkins et al.23 investigated recto-vaginal samples for GBS 
detection by culture and real-time PCR. Sensitivity of PCR was 
86.8%, specificity was 95.2%, PPV was 88.1% and NPV was 94.6%. 
They concluded that the false-negative results of the real-time PCR 
(13.2%) prohibit its use for standard GBS screening. A 77% sensitivity 
of the BD GeneOhm StrepB PCR assay done directly from swabs was 
reported by Smith et al.33 when compared to culture as a gold standard.

Even lower sensitivities for PCR were recorded by other 
investigators. For example, the sensitivity of direct swab PCR was 
found to be 59% as reported by Block et al.34 and 52% in the study by 
Munson et al.35

The “false negatives” are most likely a result of sampling error, low 
levels of the organism in the sample, overgrowth of the normal vaginal 
flora or the absence of the gene tested. In addition, DNA amplification 
is sensitive to numerous inhibitors which can be included in the DNA 
extract from the clinical material.36 Moreover, isolation of nucleic 
acids from such a material results in the presence of a significant 
amount of human DNA which may interact with bacterial DNA; this 
will evidently lower PCR sensitivity. In the study of Bergeron et al.,16 
DNA extraction was done from the transport medium used (Stuart’s) 
and tested within 24 h after collection. Any of these causes might 
have been responsible for the repeatedly negative results following 
retesting of culture positive samples by PCR in the present study.

Surveillance has shown that GBS remains universally susceptible 
to penicillins and glycopeptides such as vancomycin. On the other 
hand, Kimura et al.37 reported the finding of clinical GBS isolates with 
reduced penicillin susceptibility and limited studies reported elevated 
penicillin MIC level for GBS.38 

In the present study, erythromycin and clindamycin susceptibility 
pattern was determined by disc diffusion method and inducible 
clindamycin resistance was simultaneously detected by the D-zone 
test.

Of the 25 GBS isolates, 19 (76%) were sensitive to erythromycin, 
3 (12%) were intermediate and 3 (12%) were resistant. As regards 

clindamycin, 15 (60%) were sensitive, 2 (8%) were intermediate and 
8 (32%) were resistant. Fourteen isolates (56%) were sensitive to both 
antibiotics and 3 (12%) were resistant to both (cMLSB). The remaining 
isolates showed other different patterns of susceptibility. None of the 
isolates was resistant to erythromycin and sensitive to clindamycin; 
therefore, detection of inducible clindamycin resistance by the D-zone 
test was not an option in this study though it was planned to be tested 
for.

GBS resistance rates to erythromycin and clindamycin differ 
according to different regions of the world, being relatively low in 
northern Europe,39 high in southern Europe,40 and highest in the Far 
East.41 In New Zealand, 15% and 7.5% of GBS isolates were resistant 
to clindamycin and erythromycin, respectively.42

In contrast to our results, a previous study showed a higher rate of 
resistance to clindamycin than to erythromycin.43 In the Turkish study 
(2004), all isolates were susceptible to penicillin, while 22.4% were 
resistant to erythromycin comparable to our results.44

From this study, it was concluded that GBS colonization is 
common among pregnant women in Egypt with a frequency similar 
to that of other countries either the developed or the developing. 
Detection of GBS colonization by performing latex agglutination 
test from incubated selective broth directly is comparable to the 
gold standard (culture in selective broth with subculture on solid 
media) as regards accuracy. In addition, it decreases the time to 
obtain results (TTR 18h versus 48h), costs, workload and it does not 
require experienced laboratory personnel. PCR offers a rapid (within 
hours) and highly specific method for detection of GBS colonization 
especially in intrapartum settings for administration of IAP in non-
screened pregnant females; however, sensitivity is low resulting in 
a low NPV. GBS resistance to erythromycin and clindamycin is not 
uncommon, which may denote that antimicrobial resistance in GBS is 
a serious and an increasing problem.

Conclusion
Detection of GBS colonization by latex agglutination test from 

incubated selective broth directly is comparable to the gold standard 
(culture) as regards accuracy. PCR offers a rapid and highly specific 
method for detection of GBS colonization especially in intrapartum 
settings for administration of IAP in non-screened pregnant females; 
however, sensitivity is low resulting in a low NPV.
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