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ABSTRACT

Background: Streptococcus agalactiae, or Lancefield group B Streptococcus (GBS), is
carried by women of childbearing age at variable frequencies. It is responsible for high
neonatal infection rates. Objective: Was to detect the frequency of Streptococcus
agalactiae carriage among pregnant females attending Benha University Hospital,
identify the serotype of the isolated strains and to study their antibiotic susceptibility
profile. Methodology: Two hundred and fifty pregnant females between 35 and 37 weeks
gestation were enrolled in this study. Rectovaginal swabs were collected. Identification,
serotyping, antimicrobial susceptibility, erythromycin resistance phenotyping by double
disc diffusion test were performed. Results: GBS colonization was detected in 28% of
investigated subjects, with serotype V was found in 37.1% of them. All isolates were
sensitive to benzylpenicillin, ampicllin, cephotaxim and vancomycin. Resistance to
erythromycin and clindamycin was (42.8 and 17.2%) respectively. Inducible and
constitutive resistance were 12.9 and 17.1 %. M phenotype was detected in 4.3% of GBS
strains. Conclusion: the results of our study would be useful for implementing prenatal

GBS screening and proper choice of antibiotic for intrapartum prophylaxis

INTRODUCTION

Streptococcus agalactiae, or Lancefield group B
Streptococcus (GBS) are beta haemolytic Gram-positive
cocci. It is divided into 10 serotypes (la, Ib and 11-1X)
using surface proteins as additional antigenic markers®.

GBS disease is caused mainly by serotypes I, Il and
I11. Serotype Il is the most prevalent serotype in
asymptomatic carriers.

In healthy adults, the primary reservoir of GBS is
the gastrointestinal tract which is the main source of
genitourinary colonization. Women of childbearing age
carry GBS at variable frequencies of 4.6-31.3% with
similar figures in both developing and developed
countries®.

Regardless of the kind of delivery (vaginal or
cesarean section), fifty percent of neonates from
colonized mothers become also colonized by GBS*.

It is responsible for 1.8 neonatal infections per 1,000
live births per year. High percentage of neonatal
infections due to GBS occurs through vertical
transmission from colonized mother to the newborn
during labor and birth®. Laboratory detection of GBS
colonization status in near-term pregnant women is
therefore important for the selective prescription of
antibiotic prophylaxis at delivery’.

Since 2002, the Center for Disease Control and
Prevention (CDC) recommended GBS screening for

pregnant women by culture based method that consists
of culturing combined vaginal and anal swab in a
selective broth medium®.

Penicillin and Ampicillin are the choice drugs for
GBS. In patients with penicillin allergies or a lack of
clinical response, alternatives such as macrolides (e.g.
Erythromycin), Lincosamides (e.g. Clindamycin) are
often considered. GBS resistance to the macrolides and
Lincosamides has increased gradually during the past
several years so susceptibility testing are required to
guide therapy” .

So, the aim of this study was to detect the frequency
of Streptococcus agalactiae carriage among pregnant
females attending Benha University Hospital, identify
the serotype of the isolated strains and to study their
antibiotic susceptibility profile.

METHODOLOGY

Patients:

After Institutional Research Board approval, the
current cross sectional study was conducted in the
period from May 2016 to February 2017 .Two hundred
and fifty pregnant females between 35 and 37 weeks
gestation were enrolled from Benha University
Hospital.  All women signed an informed written
consent after being informed about the study aim and
procedures. Use of antimicrobial drugs in the 30 days
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prior to study time was the exclusion criteria®™.
Gestational age assessment using last menstrual period
and/or early pregnancy ultrasound was used to establish
the eligibility for the study.

Sampling procedures:

Sample collection and processing followed the CDC
recommendations. A sterile swab was inserted 1-2 cms
into the lower entrance of the vagina with swabbing the
side walls then the same swab was inserted into the
rectum past the external sphincter®. Internal
examination or visualization of the cervix by speculum
examination wasn’t used for collection of screening
cultures™.  Collected samples were sent to the
laboratory in Amies Transport Media (Oxoid, UK),
where the viability of GBS can be maintained for up to
4 days™.

Microbiological tests for identification of GBS:

All microbiological testing was carried out at
Medical Microbiology and Immunology Department
Faculty of Medicine, Zagzig University. The swabs
were inoculated into Todd Hewitt (Himedia
Laboratories, India) enrichment selective medium
supplemented with gentamicin (8ug/mL), nalidixic acid
(15 pg/mL) and sodium azide 0.02% (Sigma-Aldrich,
Inc. MO, USA). The selective medium was incubated at
36°C in 5% CO2 for 18h and then subcultured onto
blood agar plates which were incubated at 36°C in 5%
CO2 for 24h. After incubation the plates were inspected
for B-hemolysis. When no B-hemolytic colonies were
observed after 24h, plates were reincubated for another
24h and inspected again. The B-hemolytic colonies with
morphology consistent with group B streptococcus were
subcultured in broth and submitted to the CAMP
(Christie, Atkins, Munch, Petersen) test. The colonies
positive for the CAMP test were presumptively
considered GBS®. Further confirmation was performed
by agglutination with a streptococcal grouping Kkit
(Prolex Streptococcal Grouping Latex Kit; Pro-Lab
Diagnostics, Richmond Hill, Ontario, Canada). The
procedures were performed according to the
manufacturer’s instructions™.

Serotyping by latex agglutination:

A heavy suspension of S. agalactiae strains from the
blood agar plate was prepared in 250 pl phosphate-
buffered saline. Twenty pl aliquot of the bacterial
suspension was applied to a disposable reaction card
and mixed with 1 pl of latex suspension reagents la, Ib,
and Il to IX (Strep-B-Latex kit; Statens Serum Institut,
Copenhagen, Denmark). The reaction card was rotated
slowly and observed for agglutination, positive reaction
was scored when clear-cut agglutination appeared
within 30 seconds”.

Antibiotic susceptibility testing according to the
latest guidelines of CLSI*: For benzylpenicillin and
ampicillin, E-test (BioMérieux, Sweden) was
performed. For other tested antibiotics disc diffusion
test was performed with erythromycin (15pg),

clindamycin (2 ug), cefotaxim (30ug) and vancomycin
(30p9).

Double-disc diffusion test: Double disc diffusion (D-
zone test) was used to classify Erythromycin-resistant
strains into phenotypes and to detect inducible
clindamycin resistance. Erythromycin (15 pg) and
clindamycin (2 ng) disks were placed 12 mm apart edge
to edge .Blunting ( positive DD test) was defined as
growth within the clindamycin zone of inhibition
proximal to the erythromycin disk, indicating inducible
Macrolide-Lincosamide-Streptogramin B resistance
(iMLSB). Resistance to both erythromycin and
clindamycin indicated constitutive MLSB resistance
(cMLSB). Resistance to erythromycin but susceptibility
to clindamycin without blunting indicated Macrolide-
streptogramin B resistance and  lincosamide
susceptibility (M phenotype) *.

RESULTS

A total of 250 pregnant women were included in the
current study. Their age ranged between 18 and 40 years
with the mean was 25.94+5.33. The mean of gestational
age of the studied group was 36.22+1.72 ranged
between 35- 37weeks.

Rectovaginal GBS colonization was detected in
70/250 (28%) of pregnant women. There were
significant associations (P < 0.05) between maternal age
and the prevalence of rectovaginal GBS colonization;
subjects aged < 25 years old were GBS colonized at
higher percentage than those aged > 25years old.

Regarding the serotyping for the isolated 70 GBS
strains; the highest prevalence was for serotype V (37.1
%); serotypes Ill, la and 1l were 20, 12 &11.4%
respectively, the lowest prevalence rate was for serotype
IV (5.7%). Four stains were non-typeable. The
distribution of different serotypes is presented by fig 1.
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Fig 1: Serotypes distribution among isolated GBS
strains
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All strains were sensitive to benzylpenicillin,
ampicllin, cephotaxim and vancomycin. Sensitivity
pattern for clindamycin and erythromycin is shown in
fig 2. Resistance to erythromycin and clindamycin was
(42.8 & 17.2%) respectively. The Double disk diffusion
test detected 12.9% (9/70) strains with inducible
macrolide—lincosamide—StreptograminB  resistance
(iMLSB), 17.1% (12/70) strains with constitutive
resistance phenotype (cMLSB), while M phenotype was
detected only in 4.3% of the strains (3/70).
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Fig 2: Erythromycin and clindamycin susceptibility
profile of the isolated GBS strains

DISCUSSION

S. agalactiae is recognized as a frequent colonizing
agent in pregnant women and is an important cause of
neonatal sepsis. The rates of GBS-colonized pregnant
women range worldwide from 3% to 41%®. The aim of
this study was to detect the frequency of the
Streptococcus agalactiae carriage in pregnant females
attending Benha university hospital, serotyping of
isolated strains and to study their antibiotic
susceptibility profile

In the current study rectovaginal GBS colonization
was found to be 28%. This prevalence rate is
comparable to figures recorded by studies done in other
regions from Egypt, in Alexandria (26.5%)", from
Cairo and Ismalia (29 &25.3%) respectively*®*®,

Studies from other Arabian countries showed
different colonization rates Saudi Arabia was (27.6%) *°,
United Arab Emirates (10.1%) **, Kuwait (16.4%)%, and
Tunisia (17%)®. In multicenter studies conducted in
Netherland, the GBS carriage among African women
was 29%, 13% in Asian and 21% in European®.
Brazilian authors found colonization rates from 5% to
25% in regional studies™. The United States and Europe
studies reported colonization rates between 6.5% and
36(%)25-26'

This worldwide variability is attributed to a well-
known fact that maternal GBS colonization is related to
different sociocultural, geographic, climatic, biological
and methodological determinants and this highlights the

importance of individualizing preventive strategies
according to the local colonization rates®’.

GBS capsular polysaccharides have chemical and
antigenic differences that enable the subdivision of GBS
into ten serotypes. The epidemiological distribution of
these serotypes varies according to several factors e.g.
the geographical region and the population profile being
studied. A capsular conjugate vaccines are in clinical
trials. Therefore, correct serotyping of clinical isolates is
essential to predict vaccine coverage where the common
serotypes associated with disease in different
populations will be included?’.

Serotype V showed the highest prevalence rate
(37.1 %); serotypes III, la and Il were (20, 12
&11.4%)respectively. This high frequency of serotype
V was previously reported by previous studies from
Egypt®, USA, Canada, Zimbabwe, The Gambia,
Mynamar, and Australia *%.In contrary, for GBS
isolates from Saudi Arabia % and United Arab
Emirates® serotype \V was the least prevalent serotype.

We reported a frequency of 5.7% for serotype IV
which is different from other regional and international
reported frequencies this can be explained by the
phenomenon of  capsular switching and serotype
replacement and that GBS seroprevalence is not only
dependent on geographical location®.

Four nontypable strains were reported in the current
study. Afshar et al.** previously explained nontybable
status of GBS by: lack of capsular polysaccharides
expression, the expression of undetectable amount of
capsular polysaccharides to be detected by the
commercially available methods or production of
uncharacterized capsular polysaccharide for which
typing antibodies are not yet available.

The antibiotic susceptibility profile of the isolated
GBS strains is in accordance with previous reports
including egyptian studies®, where all isolated GBS
strains were sensitive to benzylpenicillin, ampicllin,
cephotaxim and vancomycin

Erythromycin and clindamycin are commonly used
in case of allergy to penicillins but the rate of resistance
has increased since 1996%. Data from the current study
showed that 42.8&17.2% of GBS strains are resistant to
erythromycin and clindamycin respectively. This
coincides within the range of previously reported
frequencies (4 to 58.3%) for erythromycin and (2.3%
t0 57.9%) for clindamycin®,

In Egypt: Sadaka et al.*” reported erythromycin and
clindamycin to be 22.6 %, and 15% respectively
Shabayak et al.** found the resistance to erythromycin
and clindamycin to be 13.15% and 23.68% respectively

This relatively high resistance rate among GBS
isolates in the current study could be explained by the
fact that resistance to erythromycin and clindamycin has
been associated with serotype V which is the highest
isolated serotype. In addition, the increasing resistance
to clindamycin points to its increased use for treatment
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and prophylaxis of anaerobic infections in dentistry and
other clinical settings®.

Thus when GBS is isolated from pregnant women
with penicillin allergy, clindamycin and erythromycin
should be tested and reported™.

Regarding the rate isolation of different resistance
phenotypes, Inducible clindamycin resistance (iMLSB)
was found in 9/70 (12.9%), and constitutive resistance
phenotype (cMLSB) was found in 12/70 (17.1%) of
GBS strains. M phenotype was detected only in 3/70
(4.3%) of the strains

The isolation rate of the three phenotypes in
previous studies is variable; In Iran Frouhesh-Tehrani et
al.* reported 9.5% & 10.5% for iMLSB and cMLSB
phenotype and 1% for M phenotype. In Egypt 2.6 and
10.5 % *°, 3.8&11.3%" were reported for iMLSB and
cMLSB phenotype respectively. The prevalence of the
M phenotype in other countries is as follows: Canada,
15%; France, 6-7.4%; Spain, 5-9.3%; and Taiwan,
37%.

The presence of inducible clindamycin resistance
when there is a resistance to erythromycin should be
taken in consideration by clinicians®’.

In conclusion, The recorded results about GBS
carriage, antimicrobials susceptibility profile would be
useful as for implementation of GBS prenatal screening
and choice of antibiotics for intrapartum prophylaxsis .
The serotyping profile will add to information required
to assign protective vaccine and design of a prevention
program in Egypt.

Conflicts of interest: The authors declare that they
have no financial or non financial conflicts of interest
related to the work done in the manuscript.

e Each author listed in the manuscript had seen and
approved the submission of this version of the
manuscript and takes full responsibility for it.

« This article had not been published anywhere and is
not currently under consideration by another
journal or a publisher.

REFERENCES

1. Slotved HC, Kong F, Lambertsen L, Sauer S and
Gilbert GL. Serotype IX, a Proposed New
Streptococcus  agalactiae  Serotype. J  Clin
Microbiol. 2007; 45(9):2929-36.

2. Edwards MS and Baker CJ. Group B Streptococcal
infections. In: Remington J.S., Klein J.O., editors.
Infectious Diseases of the Fetus and Newborn
Infant. Philadelphia: W.B. Saunders; 2001. p. 1091-
156.

3. Orrett FA. Colonization with Group B streptococci
in pregnancy and outcome of infected neonates in
Trinidad. Pediatr Int. 2003;45:319-23.

10.

11.

12.

13.

14.

15.

Pettersson, K. Perinatal infection with Group B
streptococci. Semin. Fetal Neonatal Med. 200; 12:
193-7.

Centers for Disease Control and Prevention:
Prevention of perinatal groupB streptococcal
disease: a public health perspective. Morbid Mortal
Weekly Rep. 1996; 45:1-24.

Verani JR and Schrag SJ. Group B streptococcal
disease in infants: Progress in prevention and
continued challenges. Clin Perinatol 2010; 37:375-
92.

D Church, J Carson and D Gregson. Point
prevalence study of antibiotic susceptibility of
genital group B streptococcus isolated from near-
term pregnant women in Calgary, Alberta. Can J
Infect Dis Med Microbiol 2012; 23(3):121-4.

Costa AL, Lamy Filho F, Chein MB 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; 30:274-80.

Chohan L, Hollier LM, Bishop K and Kilpatrick
CC. Patterns of antibiotic resistance among group B
streptococcus isolates 2001-2004. Infect Dis Obstet
Gynecol. 2006;2006:57492.

Castellano-Filho D, Da Silva V, Nascimento T,
Vieira M and Diniz C. Detection of group B
streptococcus in Brazilian pregnant women and
antimicrobial  susceptibility  patterns. Braz = J
Microbiol. 2010;41:1047 55.

Schrag S, Gorwitz R, Fultz-Butts K and Schuchat
A. Prevention of perinatal group B streptococcal
disease. Revised guidelines from CDC. MMWR
Recomm Rep. 2002; 51(RR-11):1-22.

Verani JR, McGee L and Schrag SJ. Prevention of
perinatal group B streptococcal disease—revised
guidelines from CDC, 2010. MMWR Recomm Rep
2010; 59(RR-10):1-36.

Tsai HJ. Prenatal group B streptococcus test using
real-time polymerase chain reaction. Taiwan J
Obstet Gynecol. 2009;48:451-2

Afshar B, Broughton K, Creti R, Decheva A,
Hufnagel M, Kriz P, Lambertsen L, Lovgren M,
Melin P, Orefici G, Poyart C, Radtke A, Rodriguez-
Granger J, Sgrensen UB, Telford J, Valinsky L and
Zachariadou L, Members of the DEVANI Study
Group, Efstratiou A. International external quality
assurance for laboratory identification and typing of
Streptococcus agalactiae (Group B streptococci). J.
Clin. Microbiol. 2011; 49: 1475-82.

Clinical and Laboratory Standards Institute.
Performance standard for antimicrobial
susceptibility testing, M100-S20, Table 2H-1,

Egyptian Journal of Medical Microbiology

www.ejmm-eg.com info@ejmm-eg.com



Tash and Ahmed/Streptococcus agalactiae among pregnant women, serotyping and antibiotics susceptibility, Volume 28 / No. 3/ July 2019 XxX-XxX

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Egyptian Journal of Medical Microbiology
www.ejmm-eg.com

Wayne, Pa: Clinical and Laboratory Standards
Institute; 2017.

Desjardins M, Delgaty KL, Ramotar K, Seetaram C
and Toye B. Prevalence and mechanisms of
erythromycin resistance in group A and group B
Streptococcus: implications ~ for  reporting
susceptibility results. J Clin Microbiol.2004;42:
5620-23.

Sadaka SM, Aly HA, Meheissen MA, Orief YI and
Arafa BM. Group B streptococcal carriage,
antimicrobial susceptibility, and virulence related
genes among pregnant women in Alexandria,
Egypt. Alexandria J. Med.2018;54:69-76.

Moussa TAA, & Elsherif RH, Dawoud
MEA.,MohamedYA and AboElAref AM. Group B
streptococcus colonization of pregnant women:
Comparative  molecular and  microbiological
diagnosis. Comp. Clin. Path. 2013; 22:1229-34.

Shabayek SA, Abdalla SM and Abouzeid AM.
Vaginal carriage and antibiotic susceptibility profile
of group B Streptococcus during late pregnancy in
Ismailia. Egypt J Infect Public Health. 2009;
2(2):86-90.

Al-Huseini H, Al-Shammary F, Al-Saleh S, Al-
Zamel F, Al-Nuaim L, Al-Ahdal M and EL-kersh
TA Serotyping and antibiotic susceptibility of
Group B streptococcal isolates from obstetric
patients. Saudi Pharmaceutical Journal 2000;
8:183-190.

Amin A, Abdulrazzag YM and Uduman S. Group B
Streptococcal serotype distribution of isolates from
colonized pregnant women at the time of delivery
in United Arab Emirates. J Infect 2002; 45:42-6.

Al-Sweih N, Maiyegun S, Diejomaoh M, Rotimi V,
Khodakhast F, Hassan N, et al. Streptococcus
agalactiae (Group B Streptococcus) carriage in late
pregnancy in Kuwait. Med Princ Pract. 2004;
13:10-4.

Ferjani A, Ben Abdallah H, Ben Saida N, Gozzi C
and Boukadida J. Vaginal colonization of the
Streptococcus agalactiae in pregnant woman in
Tunisia: risk factors and susceptibility of isolates to
antibiotics [abstract]. Bull Soc Pathol Exot. 2006;
99:99-102.

Valkenburg-van den Berg AW, Sprij AJ,
Oostvogel PM, Mutsaers J AEM, Renes WB,
Rosendaal FR and Do’rr PJ. Prevalence of
colonisation with group B Streptococci in pregnant
women of a multi-ethnic population in The
Netherlands. EurJ Obstet Gynecol Reprod
Bi0.2006; 124: 178-183.

Campbell JR, Hillier SL, Krohn MA, Ferrieri P,
Zaleznik DF and Backer CJ. Group B Streptococcal

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

colonization and serotype specific immunity in
pregnant women at delivery. Obstet Gynecol. 2000;
96: 498-503.

Barcaite E, Bartusevicius A, Tameliene R,
Kliucinskas M, Maleckiene L and Nadisauskiene
R. Prevalence of maternal Group B Streptococcal
colonisation in European countries. Acta Obstet
Gynecol Scand 2008; 87:26-71.

Heath PT. An update on vaccination against group
B streptococcus. Expert Rev. Vaccines 2011; 10:
685-94.

Shabayek S, Abdalla S. and Abouzeid AM
Serotype and surface protein gene distribution of
colonizing group B streptococcus in women in
Egypt. Epidemiol Infect.2014; 142 (1): 208.

Phares CR, Lynfield R, Farley MM, Mohle-Boetani
J, Harrison  LH, Petit S, Craig  AS, Schaffner
W, Zansky SM, Gershman K, Stefonek
KR, Albanese BA, Zell ER, Schuchat A and Schrag
SJ; Active Bacterial Core surveillance/Emerging
Infections Program Network.. Epidemiology of
invasive group B streptococcal disease in the
United States, 1999-2005. JAMA 2008; 299: 2056—
65.

Ippolito DL, James WA, Tinnemore D, Huang
RR, Dehart  MJ, Williams  J, Wingerd MA
and Demons ST. Group B Streptococcus serotype
prevalence in reproductive-age women at a tertiary
care military medical center relative to global
serotype distribution. BMC Infect. Dis. 2010; 10:
336

Breeding KM, Ragipani B, Lee KD, Malik M,
Randis TM, Ratner AJ. Real-time PCR-based
serotyping of Streptococcus agalactiae. Sci Rep.
2016;6:38523.

Andrews JI, Diekema DJ, Hunter SK, Rhomberg
PR, Pfaller MA, Jones RN, et al. Group B
streptococci  causing  neonatal  bloodstream
infection:  antimicrobial ~ susceptibility — and
serotyping results from SENTRY centers in the
Western Hemisphere. Am J Obst Gynecol 2000;
183: 859-62.

Borchardt SM, Foxman B, DeBusscher JH,
Tallman PA, Manning SD, Marrs CF, et al.
Frequency of antimicrobial resistance among
invasive and colonizing Group B Streptococcal
isolates. BMC Infect. Dis. 2006;57(6).

DiPersio LP and DiPersio JR High rates of
erythromycin andclindamycin resistance among
OBGYN isolates of group B Streptococcus. Diagn.
Microbiol. Infect. Dis. 2006; 54 (1) :79-82

Frouhesh-Tehrani H, Ashrafi-Hafez A, Sharifi Z,
Farahzadi H. Assessment of Clindamycin and
Erythromycin Resistance, and Inducible
Clindamycin Resistance in Streptococcus Group B

5

info@ejmm-eg.com


https://www.ncbi.nlm.nih.gov/pubmed/?term=Phares%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lynfield%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farley%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohle-Boetani%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohle-Boetani%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrison%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petit%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Craig%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaffner%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaffner%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zansky%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gershman%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stefonek%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stefonek%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Albanese%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zell%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schuchat%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schrag%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schrag%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=18460666
https://www.ncbi.nlm.nih.gov/pubmed/?term=Active%20Bacterial%20Core%20surveillance%2FEmerging%20Infections%20Program%20Network%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Active%20Bacterial%20Core%20surveillance%2FEmerging%20Infections%20Program%20Network%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ippolito%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=James%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tinnemore%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dehart%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wingerd%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=21106080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demons%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=21106080

Tash and Ahmed/Streptococcus agalactiae among pregnant women, serotyping and antibiotics susceptibility, Volume 28 / No. 3/ July 2019 XxX-XxX

36.

Isolated from Urinary Samples of Outpatient
Women in Tehran. Novel Biomed. 2015;3(2):79-
83.

Acikgoz ZC, Almayanlar E, Gamberzade S and
Gocer S. Macrolide resistance determinants of
invasive and noninvasive group B streptococci in a

37.

Turkish hospital. Antimicrob Agents Chemother.
2004; 48(4):1410-2.

Leclercg R. Mechanisms of resistance to
macrolides and lincosamides: nature of the
resistance elements and their clinical implications.
Clin Infect Dis 2002; 34: 482—92.

Egyptian Journal of Medical Microbiology

www.ejmm-eg.com info@ejmm-eg.com



