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Group B Streptococcus (GBS), as a risk factor for
newborns, is one of the most important causes of men-
ingitis and septicaemia in newborns, intrauterine in-
fections in women and colonization in the vaginal
region in late gestation. We evaluate GBS prevalence
and infection among pregnant women through culture
and PCR methods, and then compare these methods.
To this end, vaginal and urine swabs were separately
collected from 246 women at the Women’s Hospital of
Sari, Iran. Next, the samples were enriched in selec-
tive culture media Todd-Hewitt broth for 24 h at
37°C, recognized using blood agar media, and finally
were amplified STREP gene by PCR technique. The
indicated that the frequency of GBS in samples col-
lected from urine and vaginal cultures and PCR
method was positive. In addition, no significant rela-
tionship was found among the positive results of cul-
ture, maternal age, gestational age, a history of
abortion and infection. With regard to the cultivation
method as a standard technique, the sensitivity of
PCR test was 100% and specificity was 96%. More-
over, it was found that the colonization rate of GBS in
women was significant in Sari. Therefore, PCR is rec-
ommended as a reliable and rapid method for detec-
tion of GBS.
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STREPTOCOCCUS AGALACTIAE or group B Streptococcus
(GBS) are Gram-positive, beta-hemolytic bacteria that
live in many bacteriological environments. They can
colonize in the human digestive system and genital region
of women. It is noteworthy that the existence of such
colonization in the obstetric canal during late pregnancy
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may cause serious infections in both the newborns and
mothers'. GBS in the first month of life may occur as
fulminant sepsis, meningitis or respiratory distress syn-
drome in the developed countries’’. The bacteria can
colonize almost 10-40% of the digestive system and
genital region in women and can result in various pro-
blems such as premature delivery, premature rupture of
membrane and postpartum fever*>. GBS infection in non-
pregnant adults is increasing; however, the rate of infec-
tion among pregnant women generally remains stable
over time®. Two rapidly growing populations, including
the elderly and immunocompromised patients, are at risk
for invasive more than others. Thus, detection of GBS
colonization in women can be vital for neonatal GBS in-
fection. Nonetheless, predisposing factors for GBS infec-
tion include diabetes mellitus, cancer, ageing, hepatic
cirrhosis, consuming corticosteroids and HIV infection.
The bacteria in pregnant women could be due to asymp-
tomatic bacteriuria, indicating contamination of the upper
part of the genital tract™>’. The important diseases caused
by this bacterial infection include early onset neonatal in-
fection, late onset neonatal infection and infection in
women®. The association between maternal genital tract
colonization during delivery and early neonatal invasive
infection has been well documented. Needless to say that
three clinical manifestations (symptoms) of the infection
include septicaemia, pneumonia and neonatal meningi-
tis”'’. Given the intensity and spread of GBS infection
and the importance of protecting both the mother and the
newborn against infection after delivery, CDC instruc-
tions were revised in 2002 and bacteriological screening
was made compulsory for all pregnant women at 35-37
weeks of gestation'' . Also, the prevalence of bacterial
vaginitis could have different outcomes due to geographi-
cal and ethnicity conditions. Therefore, it is recommended
that its relationship with preterm delivery be studied
separately in each country'*'’. A routine procedure to de-
tect infection from the bacteria includes cultivation from
vaginal secretions, urine and anus. PCR as a valuable and
rapid method can identify bacterial infections in a short
time. Furthermore, this molecular method could be used
for timely treatment, thus preventing unnecessary treat-
ment, and no colonization cases. The aim of this study
was to detect GBS carriers in women through PCR and
standard microbiological cultures in Sari, Iran.

This study was conducted at the Women’s Hospital of
Sari, Iran and approved by the Research Ethics Commit-
tee, Mazandaran University of Medical Sciences, Sari,
Iran. In this study, 246 women residents of Sari have
been examined casually after obtaining their consent and
filling out a questionnaire regarding gestational history,
abortion, infection history, current status of pregnancy
and preterm delivery for seven months. Simultaneous
sampling for testing culture and PCR was performed
using sterilized swabs. The first two swabs — one of them
containing vaginal and the other urine — were applied to
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directly checking the specimens. Then, the swabs con-
taining the specimens were transferred rapidly to the
Microbiology Laboratory of Mazandaran University of
Medical Sciences through transport culture medium. Two
swabs were placed in PBS buffer for testing PCR'®. All
the swabs were enriched in selective culture media Todd—
Hewitt broth for 24 h at 37°C. Then the samples were cul-
tured on a blood agar of culture medium. Subsequently,
they were incubated at 37°C for 24-48 h to obtain iso-
lated colonies'”'®. After a designated time, tiny colonies
containing hemolysis B were removed and a Gram-
staining was done following preparation of slides con-
taining the samples. It was observed that the bacteria
were predominantly positive and belonged to two types
of genera — Streptococcus and Staphylococcus. Thereaf-
ter, catalase testing was conducted on Gram-positive bac-
teria, and Streptococcus was reported provided to being
negative catalase. In this study, Gram-positive bacteria
that were negative catalase have been selected from pri-
mary cultures of blood agar and specified tests have been
performed to distinguish different species of Streptococ-
cus.

At first the swabs placed in PBS buffer were trans-
ferred to the laboratory, and maintained at —70°C until
further use. After purification of genomic DNA (Bioneer
Kit, South Korea), the considered samples, standard DNA
and also in any RUN, a number of samples of positive
control (ATCC 13813) and negative control were used for
authenticity of the test. The primer sequences used are as
follows: with forward primer 5'-TGAAGTGCTGCTTGT-
AATGT-3', and reverse primer 5'-GGAACTCTAGTGG-
CTGGT-3', which amplified a 722 bp fragment from the
GBS STREP gene. The primers were purchased from Ta-
kapuzist Co, Tehran, Iran. The PCR reaction mixture with
a final volume of 25 ml included: 200 umol dNTPs,
10 pmol of each primer, 1.5 mmol/l MgCl,, 0.5 unit of
enzyme Tag, and 50 ng of DNA samples. The cycling
program was: one cycle at 94°C for 5 min; 35 cycles at
94°C for 30 sec; 61°C for 60 sec; 72°C for 60 sec; and fi-
nal extension cycle at 72°C for 5 min. Study of fragments
(pieces) was carried out through agarose gel electropho-
resis 1% stained with ethidium bromide.

The mean and standard deviation for continuous vari-
ables and the frequency of reporting for qualitative vari-
ables were determined. Sensitivity and specificity were
calculated for the PCR method by comparing with the
culture method, which is considered as the gold standard.
The concordance between assays was determined using
the Kappa coefficient. In order to test the association be-
tween qualitative variables, chi-square and Fisher’s exact
test were used. Statistical analysis was performed using
SPSS version 16.00, significant at the 0.05 level.

Out of the 246 patients, 74 were less than 25 years, 51
were 25-29 years and 121 patients were more than 30
years. The frequency of GBS was 15 (6.1%) and 24 pa-
tients (9.7%) using culture and PCR methods respec-
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tively. All the cases that were positive by PCR method
were positive using the culture method too. Using the ob-
tained results of PCR, 9 persons were carrier of group B
Streptococcus which using culture method have been re-
ported negative (Table 1, Figure 1). The results obtained
on the basis of PCR and culture methods are associated
with both urine and vaginal samples. It should be noted
that of the total 146 samples included 111 samples from
vagina and 135 samples from urine, 12 cases (80%) of
culture-positive in vaginal samples and only 3 cases
(20%) were observed in urine samples. However, using
PCR method, 83% of vaginal and 17% of urine samples
were reported positive. It should be noted that the most
positive cases in either culture or PCR technique were as-
sociated with those who had a history of infection — 14
cases using culture method and 17 cases using PCR tech-
nique were reported positive. Moreover, 10 cases (66.6%)
of culture-positive samples related to those who had a
history of pregnancy which by PCR technique, it was re-
ported 12 cases. The agreement between PCR and culture
methods for two samples of urine and vagina using
Kappa coefficient was 75.1%, which was statistically sig-
nificant at 0.05 level (P =0.001). Chi-square test results

Table 1. Colonization frequency of Group B Streptococcus in
specimens based on PCR and culture results
Culture
PCR Positive Negative Total
Positive 15 9 24
Negative 0 222 222
Total 15 231 246
e 15 15
Sensitivity =—=100% PPV =—=62.5%
15 24
Specificity = 222 96% NPV = 222 _ 100%
231 222

Figure 1.

Amplification results of STREP gene in group B Strepto-
coccus isolates. Lane 1, 50 base pair ladder (Takapu, Tehran, Iran);
lane 2, Positive control strain (Streptococcus agalactiae ATCC 13813);
lane 3, Negative control and lanes 4-10, GBS isolates from clinical
samples.
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Figure 2. Infection in terms of different variables on the basis of both

culture and PCR methods.
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Figure 3. Sensitivity, specificity, PPV and NPV values of PCR

compared to culture method.

showed that there was no significant relationship between
test results (positive or negative) and age, marital status,
pregnancy history, infection and history of abortion
(P >0.05), except for the type of sample, where a signifi-
cant relationship was found with the test results
(P=0.005) (Figure 2). Considering the cultivation
method as standard, the sensitivity of PCR technique was
100% and its specificity was 96%; also the PPV of PCR
test was 62% and its NPV was 100% (Figure 3).

S. agalactiae is one of the main causes of early onset
neonatal infection in the form of pneumonia, meningitis
and bacteraemia, last onset neonatal infection and infec-
tions in women. So all pregnant women should undergo
diagnosis in the early weeks of pregnancy for bacterial
infection, prevention and timely treatment”®'. In the
present study, we examined the prevalence of GBS
through culture and PCR methods. PCR is a rapid and
precise method for diagnosis of bacterial colonization.
The obtained results confirm the agreement between the
two methods in determining the amount of GBS, but due
to the difference in the results of two methods, it shows
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that the power of isolation and detection of bacteria using
the mentioned methods may be varied. Therefore, if it
was decided that the detection of bacterial infections is
based only on culture, then the positive cases that were
positive by PCR will be lost. Epidemiological studies
showed that GBS colonization among Iranian women was
1.9-26.7% (refs 20-23). A wide variation in the percent-
age of GBS carriers in Iran may arise due to the use of
different sites for sample collection, bacterial load in
swab samples, gestational age at the time of sampling and
also differences in diagnostic methods***. Therefore,
comparing the two techniques to detect GBS in this
study, and given the importance of detection in a very
short time, we can conclude that molecular methods like
PCR will be useful for diagnosis. Furthermore, applying
PCR technique in its colonization caused the results to be
increased from 6.1% to 9.7%. In this study, nine samples
that were positive by PCR, were not detected by the cul-
ture; this indicates the high sensitivity and specificity of
the PCR technique. Statistical analysis showed that the
sensitivity of the PCR technique in the cultivation was
100% and its specificity was 96%. A similar study was
conducted in Turkey by Eren et al.*® on 500 pregnant
women, and the rate of infection was reported to be 2.9%;
however, the findings of the present study are more con-
sistent. Uhi et al.*” examined samples taken from the rec-
tum and vagina using two methods of real-time PCR to
determine the carriers of GBS. Their results indicated
sensitivity of 100% and specificity of 97%, which are
consistent with the present study.

A study of GBS frequency in the birth (delivery) canal
was performed in different parts of the Netherlands. Here,
1102 pregnant women (35-37 weeks) were sampled, and
age, economic and parity conditions were examined. The
results revealed that 21% of women were infected.
According to the study, infection rate compared to Afri-
can women (29%) was lower while compared to Asian
women (13%) as well as the results of the present study
was higher”®. Motlova er al.*’ examined the prevalence of
GBS in pregnant women in the Czech Republic and
reported the rate of colonization of the bacteria to be
3.29% which is statistically very high compared to the
present study”’. In another study conducted at the Gilan
University of Medical Sciences in Iran, on 100 pregnant
women, it was found that 15 of them were colonized with
GBS; their colonization has been reported as 15%, which
is consistent with the present study’.

Thus, it is recommended that more detailed studies are
necessary using different methods of culture and PCR for
the detection of GBS. The culture method is time-
consuming, while the PCR method shows high sensitivity
and specificity. Therefore, the latter is recommended as a
suitable method for separation of GBS.

Conflict of interest: The authors declare no conflict of

interest.

CURRENT SCIENCE, VOL. 114, NO. 8, 25 APRIL 2018



RESEARCH COMMUNICATIONS

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Honig, E., Mouton, J. W. and Van der Meijden, W. 1., The epide-

miology of vaginal colonization with group B streptococci in a
sexually transmitted disease clinic. Eur. J. Obstet. Gynecol.
Reprod. Biol., 2002, 105, 177-180.

. Edwards, M. S. and Baker, C. J., Streptococcus agalactiae (group

B streptocuccus). In Principles and Practice of Infectious Diseases
(eds Mandell, G. L., Bennet, J. E. and Dolin, R.), 7th edn,
Elsevier, 2010.

. Sendi, P., Johansson, L. and Norrby-Teglund, A., Invasive Group

B streptococcal disease in non-pregnant adults. Infection, 2008,
36-100.

. Lopez Sastre, J. B., Fernandez Colomer, B., Coto Cotallo, G. D.,

Ramos Aparicio, A. and Castrillo, G. H., Trends in the epidemio-
logy of neonatal sepsis of vertical transmission in the era of
group B streptococcal prevention. Acta Paediatr., 2005, 94, 451—
457.

. Regan, J. A., Klebanoff, M. A. and Nugent, R. P., The epidemio-

logy of group B streptococcal colonization in pregnancy. Vaginal
Infections and Prematurity Study Group. Obstet. Gynecol., 1991,
77, 604-610.

. Melin, P., Neonatal group B streptococcal disease: from patho-

genesis to preventive strategies. Clin. Microbiol. Infect., 2011, 17,
1294-1303.

. Hutto, C., Group B streptococcus. In Congenital and Perinatal

Infections (ed. Hutto, C.), Humana Press, New Jersey, 2006, 1st
edn, pp. 217-222.

. Hoepelman, A. I. M., Kroes, A. C. M., Sauerwein, R. W. and Ver-

brugh, H. A., Microbiologie eninfectieziekten; derde, herziene-
druk. Houten: Bohn Stafleu Van Loghum, 2011, p. 393.

. Yagupsky, P., Menegus, M. A. and Powell, K. R., The changing

spectrum of group B streptococcal disease in infants: an eleven-
year experience in a tertiary care hospital. Pediatr. Infect Dis J.,
1991, 10, 801-808.

Hood, M., Janney, A. and Damerom, G., Beta hemolytic strepto-
coccus group B associated with problems of the perinatal period.
Am. J. Obstet. Gynecol., 1961, 82, 809-818.

Schuchat, A., Epidemiology of group B Streptococcal disease in
the United States: shifting paradigms. Clin. Microbiol. Rev., 1998,
3,497-513.

Schrag, S., Gorwitz, R., Fultz-Butts, K. and Schuchat, A., Preven-
tion of perinatal group B Streptococcal disease. MMWR Recomm.
Rep., 2002, 11, 1-22.

Costa, A. L. et al, Prevalence of colonization by group B
Streptococcus in pregnant women from a public maternity of
Northwest region of Brazil. Rev. Bras. Ginecol. Obstet., 2008, 30,
274-280.

Campbell, J. R. et al., Group B Streptococcal colonization and
serotype-specific immunity in pregnant women at delivery. Obstet.
Gynacol., 2000, 4, 498-503.

Tolosa, J. E. et al., The International Infections in Pregnancy (1IP)
study: variations in the prevalence of bacterial vaginosis and
distribution of morphotypes in vaginal smears among pregnant
women. Am. J. Obstet. Gynecol., 2006, 5, 1198—1204.

Votava, M., Tejkalova, M., Drabkova, M., Unzeitig, V. and Bra-
veny, I., Use of GBS media for rapid detection of group B Strep-
tococci in vaginal and rectal swabs from women in labor. Eur.
J. Clin. Microbiol. Infect. Dis., 2001, 2, 120—-122.

Schrag, S. R., Grwitz, K., Bultz-Butts, F. and Schuchuchat, A.,
Prevention of perinatal group B Streptoccoccal disease. Revised
guidelines from CDC. Morb. Mortal Wkly. Rep. Recomm. Rep.,
2005, 51, 1-22.

Ke, D., Menard, C., Picard, F. J., Boissinot, M., Ouellette, M.,
Roy, P. and Bergeron, M. G., Development of conventional and
real-time PCR assays for the rapid detection of group B strepto-
cocci. Clin. Chem., 2000, 46, 324-331.

CURRENT SCIENCE, VOL. 114, NO. 8, 25 APRIL 2018

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ACKNOWLEDGEMENTS.

. Aziz, N. et al., Comparison of rapid intrapartum screening meth-

ods for group B streptococcal vaginal colonization. J. Matern.
Fetal Neonatal Med., 2005, 18, 225-229.

Aali, B. S., Abdollahi, H., Nakhaee, N., Davazdahemami, Z. and
Mehdizadeh, A., The association of preterm labor with vaginal
colonization of group B streptococci. IJRM, 2007, 4, 191-194.
Namavar Jahromi, B., Poorarian, S. and Poorbarfehee, S., The
prevalence and adverse effects of group B Streptococcal coloniza-
tion during pregnancy. Arch. Iran Med., 2008, 6, 654—657.
Nakhaei Moghaddam, M., Recto-vaginal colonization of Group B
Streptococcus in pregnant women referred to a hospital in Iran and
its effect on Lactobacillus normal flora. J. Biol. Sci., 2010, 1, 166—
169.

Fatemi, F., Pakzad, P., Zeraati, H., Talebi, S., Asgari, S. and
Akhondi, M. M., Comparative molecular and microbiologic diag-
nosis of vaginal colonization by Group B streptococcus in preg-
nant women during labor. [ran. J. Basic Med. Sci., 2010, 13(4),
183-188.

Gil, E. G., Rodriguez, M. C., Bartolome, R., Berjano, B., Cabero,
L. and Andreu, A., Evaluation of the Granada agar plate for detec-
tion of vaginal and rectal group B streptococci in pregnant
women. J. Clin. Microbiol., 1999, 8, 2648-2651.

Islam, A. K., Rapid recognition of group-B streptococci. Lancet,
1977, 8005, 256-257.

Eren, A., Kucukercon, M., Oguzoglu, N., Unal, N. and Karateke,
A., The carriage of group B streptococci in Turkish pregnant
women and its transmission rate in newborns and serotype distri-
bution. Turk. J. Pediater., 2005, 1, 28-33.

Uhi, J. R., Vetter, E. A., Boldt, K. L., Johnston, B. W. and Ramin,
K. D., Use of the Roche Light Cycler Strep B assay for detection
of group B streptococcus from vaginal and rectal swabs. J. Clin.
Microbiol., 2005, 43(8), 4046—4051.

Valkenburg-van den Berg, A. W., Sprij, A. J., Dekker, F. W.,
Deorr, P. J. and Kanhai, H. H., Association between colonization
with group B streptococcus and preterm delivery: a systematic
review. Acta Obstet. Gynecol. Scand., 2009, 9, 958-967.

Motlova, J., Strakova, L., Urbaskova, P., Sak, P. and Sever, T.,
Vaginal and rectal carriage of Streptococcus agalactiae in the
Czech Republic: incidence, serotypes distribution & susceptibility
to antibiotics. J. Indian J. Med. Res., 2004, 119, 84-87.

Mozafari, A., Ghanaei, M., Sadr Nori, B. and Farhadi, L., Group B
streptococcus prevalence in pregnant women between 28-37 week
gestations. J. Gilan Med. Univ., 2005, 59, 91-96 (in Persian).

We thank the Research Council of

Mazandaran University of Medical Sciences, Iran for support. We also
thank Dr Maryam Zeinolabedini for her advice.

Received 8 August 2017; revised accepted 9 January 2018

doi: 10.18520/cs/v114/i08/1738-1741

1741



