
Correspondence: 
Mircea Ioan Popa 

e-mail: mircea_ioan_popa@yahoo.com

Gabriela Loredana Popa1, MD, Olivia Vizitiu2, MD,  

Raluca Georgescu2, MD, Laura Grigore2, MD, 

Cristina Iarca3, MD, Nicolae Beldescu4, MD,  

Mircea Ioan Popa1, MD, PhD, MPH

1. „Carol Davila” University of Medicine and 
Pharmacy; 2. „Cantacuzino” National Institute 
for Research and Development for Microbiology 
and Immunology; 3. Graduate of „Carol Davila” 

University of Medicine and Pharmacy;  
4. Public Health Institute, Bucharest

Antibiotic Susceptibility of Group B 
Streptococcal Strains  

in Women of Child-Bearing Age.  
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Objective: To describe antibiotic sensitiv-
ity of strains isolated from women of child-
bearing age.
Method: Were reviewed opinions available 
and are discussed the relevant articles and 
their points of view. There were analyzed 
samples from 782 patients who presented 
for different reasons at the „Cantacuzino” 
National Institute for Research and Devel-
opment for Microbiology and Immunology 
(NIRDMI) medical laboratory in a seven 
months period (September, 2006 - March, 
2007). The antibiotic susceptibility of GBS 
strains isolated from these patients was 
analyzed.
Results: The majority of strains isolated 
were sensitive to penicillin (96.2%), ampi-
cillin (97.1%) and cefuroxime (99.1%). The 

sensitivity to quinolones was over 91.7%. 
Were identified relatively few strains re-
sistant to erythromicin (5%), clindamycin 
(5.3%), and chloramphenicol (6.8%), com-
pared to medical literature.
Conclusion: Even if there is no surveil-
lance system for group B streptococcal dis-
eases (GBSD) in our country, on the basis 
of information from medical international 
literature, we can assume that GBSD rep-
resent a public health problem. 
Further studies of clinical and public 
health importance are needed in order 
to sustain the best prevention strategy for 
GBSD in Romania.
Keywords: Group B Streptococcus, peri-
natal, screening strategies, antibiotic sus-
ceptibility
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Background
The genus Streptococcus includes 5 

clusters and a number of species. The 
pyogenic streptococci (cluster 1) are ma-
inly beta-hemolytic species that could 
be pathogenic for humans and animals. 
S. pyogenes and S. agalactiae represent 2 
clearly defined species(1-5).

The classification of streptococci has 

(1-6). The sero-

but for clinical purposes the typing is 

The polysaccharides of groups A and 

differ in side branches. S. agalactiae 
is included in Group B Streptococcus 
(GBS).

Group B streptococci are catalase-ne-
-

β-hemolysis 
on blood-agar (Figure no. 1). They are 

-

CAMP factor. GBS could be serologically 

-
des (9 serotypes).

-

years of age) -
nization occurs more frequent in some 

-

-
cy itself .

We can discuss about 2 clinical for-

-

age (the mean age being 24 days). If in 
EOI the maternal obstetric complicati-

maternal obstetric complications are 
-

.

Prenatal GBS colonization represents an 
-

occur after the onset of labor or mem-

-

-

some other risk factors .
-

-

-
ons other than GBS. 

-

focal infections. The fulminant infection 
could rapidly progress to septic shock 

-
manent neurologic sequelae. GBS infec-

-

Although adult infections do not re-

-

GBS .
-

fections are considered serious and im-
portant public health problems. 

Material and methods

both national and international medical 
-

sent an up-dated document regarding 

GBS disease.

-
-

ment for Microbiology and Immunology 

-
ding the antibiotic susceptibility of GBS 
strains isolated from these patients.

-

.

Results

-

Figure 1
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infections.

GBS infections at European Union (EU) 
-

fferent EU countries .
-

se infections in USA and other countries 
-
-

tal GBS infections .

are leaders of opinion for the control of 
-

jor methods of handling the situation.
Considering GBS infections an impor-

-
thorities from the USA started to build 

-

American College of Obstetricians and 
Gynecologists and American Academy 

-

-

  The culture-based screening ap-
proach.

Medical systems that are using the 
risk-based approach offer intrapartum 

In the culture-based screening approa-

If the incidence of perinatal GBS di-

the public health authorities identified 

-
-

estimated that intrapartum chemopro-

year. Other studies from Australia and 
Canada described a comparable decline 
in EOI incidence.

-

The incidence of EOI in the UK (there 
is no screening program for GBS) is ap-

screening and intrapartum antibiotic 

In order to identify the intrapartum 
-

biology tools can be used. 

-

-

for each single sample. In the figure no. 

-

for GBS infection).
-

2

-
ditions). If the enrichment broth is not 

S. pyogenes or other streptococci (Fi-

-
ons test in order to identify the B group 

-
-
-

1994

-

betalactams could become a challenge 

is increasing .

-

We initially considered the results 

-
lyze the data obtained for the 211 people 

age. The mean as the median age for the 

resistant strains (only intermediate) to 
-

phenicol (C) and erythromycin (E). The 
results of the resistance to the studied an-
tibiotics are presented in table no. 1.

utilized antibiotics.
The attempt to correlate the pheno-

-
-

tistical significance. 

Figure 2
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-

statistical inference.

each antibiotic taken separately).
The stratified analysis for all three be-

inference. If order to look at the results 

compared to the other 2 beta-lactams.

Discussions

fatality in children occurs during the 

registered during the perinatal peri-
od (mainly after the onset of labor and 

important contribution to this. Group 
B streptococci and Escherichia coli are 

sepsis in neonates.
-

problem in the EU and the USA. We con-

the public health sector due to their pos-

A USA report appreciated that direct 
medical costs of GBS neonatal disease 

-
-

found any studies regarding the im-
portance of this problem in our coun-

Figure 3

Figure 4

Figure 5
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medical literature. We consider that a 
-

as a sentinel system. We cannot simply 

our country. The majority of articles 
studied mention that introduction of 

incidence of EOI.

The culture-based screening approa-
-

had a rate of EOI less than half of those 
-

gy had better results than the risk-based 
approach.

-

-

-

-
-

Test sensitivity
results

Antibiotics

P (%) AMP (%) CXM (%) CIP (%) OFX (%) E (%) DA (%) C (%)

Sensitive 202 (96.2) 203 (97.1) 209 (99.1) 121 (91.7) 81 (93.1) 151 (83.9) 192 (92.3) 177 (86.3)

Intermediate 8 (3.8) 6 (2.9) 0 11 (8.3) 3 (3.4) 20 (11.1) 5 (2.4) 14 (6.8)

Resistant 0 0 2 (0.9) 0 3 (3.4) 9 (5) 11 (5.3) 14 (6.8)

Total 210 (100) 209 (100) 211 (100) 132 (100) 87 (100) 180 (100) 208 (100) 205 (100)

P - Penicillin, AMP - Ampicillin, CXM - Cefuroxime, CIP - Ciprofloxacin, OFX - Ofloxacin, E - Erythromycin, DA - Clindamycin, C - Chloramphenicol
Cochran Chi Square = 79.3; p-value: <0.0000001
The distribution of the test sensitivity results is significantly different according with/ to the antibiotic product

The classification of 211 GBS strains isolated in child-bearing age women according to the sensitivity tested 
against some antibiotic products

Table 1

Graphic 1. P - Penicillin, AMP - Ampicillin, CXM - Cefuroxime, CIP - Ciprofloxacin, OFX - Ofloxacin, E - Erythromycin, DA - Clindamycin, 
C - Chloramphenicol
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cacy groups in order to elaborate and 
-
-

from Portugal stated that GBS prophyla-
-

All authors consider that LOI inci-

-
mentation.

from correct collection and process of 

critical role in successful implementati-
on of the screening policy.  

-

diagnosis is certified. In neonatal sepsis 
-

and an aminoglycoside. For patients 

need to test for erythromycin and clin-

to these molecules has increased.
Cases of GBS disease continue to oc-

-
-

proper implementation of intrapartum 

may contribute to this persistence.

infections.
-

used in microbiological diagnosis of 
-

ting for antibiotic susceptibility. 

-

for the strains of GBS infected fema-
les represents an important guide for 
the situation of our country. Searching 

resistance situation of GBS strains iso-

on the problem of antibiotic susceptibi-

of GBS isolated from urinary infections. 

-

-

-

comparing to medical literature. Strati-

study.

-
national literature to our country’s situ-
ation.

-
ry regarding the pathology associated 

that could be obtained analyzing any 
-

the specific illness of the patient or their 
age group.

-
-

cles published in the medical literature. 
We consider this to be an important sub-
ject and recommend that a meta-analy-

of the academic community (including 

-
nian study on the subject could be the 

-

-
national cooperation. There is a need of 

-

Our study presents some technical li-
mitations stemming from the fact that 

Distribution of the test sensitivity results it is not significant different according with the 
antibiotic product

Results for the GBS strains with intermediate value to P (N=8), as compared 
to the AMP and CXM

Table 2

     S = sensitive
     R = resistant
     I = intermediate

     Chi-Square     P-value
   
   Yates corrected:        1.47  0.22544232

                                                            AMP

CXM I S Total

R 0 1 1

0.0% 100.0% 12.5%

0.0% 14.3%

S 1 6 7

14.3% 85.7% 87.5%

100.0% 85.7%

Total 1 7 8

12.5% 87.5%

>

>

>

>
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-

identification is not necessarily a limita-

employ not only the standard disc diffu-

that determine the minimum inhibitory 

drugs tested. Another limitation is repre-

-

the limitations mentioned and to obtain 

the public health stu dies already propo-
-

-
-

ting methods that are standardized or in 
the pro cess of being standardized at an 

For the reasons already discussed 
-

and others presented in in ter na tio nal 

specialty literature. There are a series 
of differences of opinion regarding the 

-

The results obtained regarding the sen-
-

ted represents a solid starting point of 

choice of adequate treatment- and theo-

ting point in the realization of studies 

useful results to the other EU coun tries 

clinical and procedural guide lines in our 
-

-

-

statistically backed measures to reduce 

-
-

control is almost 2 decades long? 
Other questions that are still left unan-

efficacy of intrapartum chemoprophyla-
-

intramuscular injection or drip? What 

-

the application of these strategies? What 
-

on and control strategies similar to tho-

neonatal infections?
It is a real challenge to implement uni-

care settings by promoting use of guide-
-

increased antibiotic usage.
-

-
ply important costs. 

We assume that the important problem 

-
-

antibiotic resistance. This could be cost-
-

timicrobial resistance. The most difficult 
issue is the decision of pharmaceutical 

-
natal infections caused by GBS. Public 

-

United Kingdom are all participating in 
the project.

-
pment and implementation of rapid 

Distribution of the test sensitivity results it is significant different according with the 
antibiotic products

Results for the GBS strains with sensitivity to P (N=200), as compared 
to the AMP and CXM

Table 3

     S = sensitive
     R = resistant
     I = intermediate

         Chi-Square          P-value
  
       Yates corrected:             9.30        0.00228788

                                                            AMP

CXM I S Total

R 0 1 1

0.0% 100.0% 0.5%

0.0% 0.5%

S 5 194 199

2.5% 97.5% 99.5%

100.0% 99.5%

Total 5 195 200

2.5% 97.5%

>

>

>

>
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Box no. 1. CDC recommendations for the prevention of GBS disease (Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A, Pre-
vention of perinatal group B streptococcal disease. Revised guidelines from CDC. MMWR Recomm. Rep., 2002, 51: 1-22)

  All pregnant women should be screened at 35-37 weeks gestation for vaginal and rectal GBS colonization. At the time 
of labor or rupture of membranes, intrapartum chemoprophylaxis should be given to all pregnant women identified as 
GBS carriers. Colonization during a previous pregnancy is not an indication for intrapartum prophylaxis in subsequent 
deliveries.

  Women with GBS isolated from the urine in any concentration during their current pregnancy should receive intrapar-
tum chemoprophylaxis. Prenatal culture-based screening at 35-37 weeks’ gestation is not necessary for women with GBS 
bacteriuria. Women with symptomatic or asymptomatic GBS urinary tract infection detected during pregnancy should 
be treated according to current standards of care for urinary tract infection during pregnancy. 

  Women who have previously given birth to an infant with invasive GBS disease should receive intrapartum chemopro-
phylaxis (without prenatal culture-based screening).

  If the result of GBS culture is not known at the onset of labor, intrapartum chemoprophylaxis should be administered 
to women with any of the following risk factors: gestation <37 weeks, duration of membrane rupture >18 hours, or a 
temperature >38.0ºC. Women with known negative results from screening cultures within 5 weeks of delivery do not 
require prophylaxis to prevent GBS disease even if any of the intrapartum risk factors develop. 

  Women with threatened preterm (<37 weeks gestation) delivery should be assessed for need for intrapartum prophy-
laxis to prevent perinatal GBS disease. An algorithm for management of women with threatened preterm delivery is 
provided by CDC (7).

  Culture techniques that maximize the likelihood of GBS recovery are required for prenatal screening. Collection of spe-
cimens for culture may be conducted in the outpatient clinic setting by either the patient, with appropriate instruction, 
or health-care provider (see other technical explanation in the document). 

  If susceptibility testing is ordered for penicillin-allergic women, specimen labels should also identify the patient as 
penicillin allergic and should specify that if GBS is isolated, it should be tested for susceptibility to clindamycin and 
erythromycin (see other technical explanation in the document). 

  Laboratories should report culture results and susceptibility testing results to the anticipated site of delivery and to the 
health-care provider who ordered the test. 

  Health-care providers should inform women of their GBS screening test result and the recommended interventions. 
  It is not recommended to treat GBS colonization. 
  GBS-colonized women who have a planned cesarean delivery performed before rupture of membranes and onset of 
labor are at low risk for having an infant with early-onset GBS disease. These women should not routinely receive intra-
partum chemoprophylaxis. 

  For intrapartum chemoprophylaxis, the following regimen is recommended for women without penicillin allergy: 
penicillin G, 5 million units intravenously initial dose, then 2.5 million units intravenously every 4 hours until delivery. 
Because of its narrow spectrum of activity, penicillin is the preferred agent. An alternative regimen is ampicillin, 2 g 
intravenously initial dose, then 1 g intravenously every 4 hours until delivery. 

  Intrapartum chemoprophylaxis for penicillin-allergic women takes into account increasing resistance to clindamy-
cin and erythromycin among GBS isolates. History of penicillin allergy should be assessed to determine whether a 
patient is at high risk for anaphylaxis. Women who are not at high risk for anaphylaxis should be given cefazolin, 2 g 
intravenously initial dose, then 1 g intravenously every 8 hours until delivery. For women at high risk for anaphylaxis, 
clindamycin and erythromycin susceptibility testing, if available, should be performed on isolates obtained during GBS 
prenatal carriage screening. Women with clindamycin - and erythromycin- susceptible isolates should be given either 
clindamycin, 900 mg intravenously every 8 hours until delivery; OR erythromycin, 500 mg intravenously every 6 hours 
until delivery. If susceptibility testing is not possible, susceptibility results are not known, or isolates are resistant to 
erythromycin or clindamycin, the following regimen can be used for women with immediate penicillin hypersensitivity: 
vancomycin, 1 g intravenously every 12 hours until delivery. 

  Routine use of antimicrobial prophylaxis for newborns whose mothers received intrapartum chemoprophylaxis for 
GBS infection is not recommended. However, therapeutic use of these agents is appropriate for infants with clinically 
suspected sepsis. An updated algorithm for management of infants born to mothers who received intrapartum chemo-
prophylaxis for GBS infection is provided by CDC.

  Local and state public health agencies, in conjunction with appropriate groups of hospitals, are encouraged to establish 
surveillance for early-onset GBS disease and to take other steps to promote perinatal GBS disease prevention and edu-
cation to reduce the incidence of early-onset GBS disease in their states. Efforts to monitor the emergence of perinatal 
infections caused by other organisms are also encouraged.
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