
Summary

Group B Streptococcus (GBS) can cause severe pneumonia, sepsis and meningitis in neonates
and represents one of the most prevalent causes of invasive neonatal infections. Prenatal
screening and prenatal antibiotic prophylaxis can prevent maternal transmission of Strepto-
coccus agalactiae during delivery. The objective of this study was to determine the maternal
risk of maternal carriage of group B Streptococcus over time, to offer reliable epidemiological
data to the health staff working at maternity Meriem Bouatoura, Batna (Northeast Algeria) or
even all maternity hospitals in Algeria. In this prospective study, vaginal specimens (lower third)
were collected from 150 pregnant women. The samples were cultured on 5% sheep blood and
Chromagar Orientation. The method of confirming the identification of GBS was he agglutina-
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Introduction

Streptococcus agalactiae (Group B streptococcus, GBS)
is a Gram-positive species, commensal with the hu-
man gastrointestinal and genitourinary flora; it is re-
sponsible for serious diseases in newborns and more
rarely in pregnant women.1 It is considered the main
agent involved in maternal- fetal infections, sepsis
and meningitis of the newborn term. Because of the
importance of colonization in women and the patho-
genicity of this bacterium, screening, prevention and
treatment strategies have been developed.2

The only truly effective way to prevent neonatal in-
fections is to screen any woman for GBS at the time of
delivery in order to administer effective antibiotic tre-
atment. Until now, no screening has been initiated be-
fore at the specialized hospital mother and child
“Meriem Bouatoura” Batna and no similar studies at
the national level have been published. The objective
is to determine the rate of maternal carriage of GBS in
the long term and to offer reliable epidemiological
data to the health staff working at the level of mater-
nity Meriem Bouatoura Batna or all the Algerian ma-
ternity hospitals as well as to inform them of the real
risk of carriage of  GBS based on literature evidence. 

This makes this work original, given the data collec-
ted and its important impact on public health, and

this is due to the fact that through this kind of work it
is possible to establish a clear screening strategy to
prevent any neonatal meningitis or other infections
caused by this species.

The genus Streptococcus is one of the most diverse
bacterial genera. It comprises more than 50 species
and the classification has been a source of considera-
ble confusion.3 Until recently, the classification was
entirely based on the external characteristics of the
organisms. Certain characteristics of the initial classi-
fication scheme remain useful to the clinician, such as
hemolytic profiles and serotype. Molecular methods
have refined and clarified the relationships between
the various species of streptococci.4,5

It should be noted that a variety of Gram-positive
catalase negative cocci belonging to other genres is
often incorrectly referred to simply as “strep”. The bio-
chemical differentiation and clinical characteristics of
these genera are discussed elsewhere. The first subdi-
vision of the genus Streptococcus was based on the
ability to lyse the red blood cells of sheep.6

Methods

Study framework
We carried out a prospective study in the specialized

tion test using the PASTOREX® Strep Kit. The antibiotic susceptibility testing was performed
using the Kirby Bauer method. A total of 150 patients were evaluated, on average in the 34th
week of pregnancy. Fifteen patients were GBS positive, a percentage rate of 10%. In conclusion,
regular vaginal culture screening in the third trimester of pregnancy is warranted, as well as
evaluation of risk factors and need for antibiotic administration to infants at risk. 
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mother and child hospital “Meriem Bouatoura” Batna
(Northeast Algeria) between April 15, 2019 and July 1,
2019. The study was carried out in the bacteriological
laboratory of the Meriem Bouatoura Batna maternity.
The patients are pregnant women in the last trimester
of pregnancy, who have not taken any antibiotics in
the last three days. Patient clinical information is col-
lected using a Group B Steptococcus fact sheet.

Clinical data
Patient clinical information is collected using a GBS
screening fact sheet.

Cytobacteriological urine test
It is a microbiological examination which allows both
to diagnose a urinary tract infection by identifying the
germ responsible and to help choose the best trea-
tment. It is the most requested exam in medical prac-
tice and its interpretation is relatively easy, in theory.
A lack of rigor in the stages of its realization can ne-
vertheless lead to results of fairly average quality and,
consequently, unreliable. Asymptomatic bacteriuria
by GBS should also be evaluated. Generally this test
begins with the microscopic examination and conti-
nues with the macroscopic examination. The first
urine or urine that has remained in the bladder for 4
hours was collected and processed within two hours
in the laboratory. Morning urine has been processed
by two methods:

Microscopic examination
Cytobacteriological examination of the urine is a mi-
crobiological examination which allows both to dia-
gnose a urinary tract infection by examining the
shape and mobility of the germs and therefore to
identify them precisely (bacteriological examination)
and also to determine the presence of leukocytes, d
erythrocytes, crystals and yeasts (cytological exami-
nation).

The direct examination is carried out by homoge-
nization using the vortex of the urine sample then de-
positing a drop using a Pasteur pipette on a very clean
Nageotte cells, covered by a cover glass. The counting
is done using the x40 magnification Nageotte cell:

The different elements that can exist in the urine
are red cells, leukocytes, yeasts, sometimes accompa-
nied by the presence of glucose in the urine of epith-
elial cells, crystals, cylinders and germ.

Macroscopic examination after culture
This examination helps to determine the shape, con-
sistency and appearance of colonies on a Petri dish
with the naked eye. In this examination, the culture
medium is Chromagar Orientation agar and blood

agar, it was used to search for fine greenish blue colo-
nies, and the seeding is done using a 10 μl calibrated
loop by tight streaks. Subsequently, seeded dishes are
incubated at 37°C (5% CO2) for 24 to 48 hours. Rea-
ding is done by observing the plates by naked eye.

Vaginal sampling
Perform a vaginal swab (lower third) The placement
of the speculum is unnecessary and is not recommen-
ded for vaginal sampling. 

Sampling was performed in the laboratory or pro-
cesse to the laboratory in less than half an hour.

Two examinations were carried out:

Direct microscopy of unstained wet mounts and Gram
stained specimens was performed
Gram staining:
Gram positive bacteria retain the purple coloration of
gentian (or crystal violet) and have a blue tint under
the microscope. Gram negative bacteria can be disco-
lored, removing the purple coloration of Gentian Vio-
let with an alcohol - acetone solution. The bacteria are
then stained red with safranine (or basic fuchsin).

Materials and reagents used
Binocular microscope with objectives 10 and 100 Im-
mersion oil Gram dye box containing: Gentian violet
or violet crystal (Reagent 1) Lugol's solution (Reagent
2) Alcohol-acetone bleach solution (Reagent 3) Basic
fuchsin. Using a clean blade, identify the blade with a
pencil using the identification number (Id), the initial
of the participant and the date. Make a thin smear on
the slide. And dry the slide in the open air

Culture under atmosphere at 5% CO 2 for 24-48 hours
Fresh blood agar to look for beta-hemolytic colonies
and on chromagar orientation agar (BioMérieux) to
look for fine greenish blue colonies.

GBS strain identification test
The method of confirming GBS identification is the
agglutination using the PASTOREX® Strep Kit 

(Bio-Radn France).

Results

Maternal Age
The median age of mothers before childbirth was 27
years (Table 1).

Gestational age at the time of vaginal sampling
Gestational ages were expressed in completed weeks
of amenorrhea after the date of onset of pregnancy
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indicated in the medical record. The results obtained
show that the average gestational age at which the
sample was taken was 34 weeks. The high health Au-
thority recommends a vaginal sample between 34
and 38 weeks of amenorrhea, thus all examinations
have been carried out in this interval. Compliance
with official recommendations is therefore 100% for
this criterion.

Sampling
A total of 150 patients underwent a sample in 34
weeks of amenorrhea. A total of 15 patients were po-
sitive for GBS, a percentage rate of 10%.

Results of microscopic morning urine exams
Direct examination- Culture
The microscopic observation in the fresh state was
carried out using a Nageotte cell at 40 × magnifica-
tion. In a culture in an atmosphere at 5% CO2 for 24
to 48 hours, on blood agar, then the inspection for the
presence of fine greenish blue colonies.

Results of microscopic examinations vaginal sample
Direct review
The microscopic examination was carried out without

coloring the sample by direct observation between
slide and cover slip (fresh technique), making possible
the demonstration of the presence of different cellular
elements; the table below shows the different ele-
ments that are present in each patient (Table 2)

• The positivity threshold for inflammatory reac-
tions in adult patients is 104 leukocytes per ml

• The normal rate of red blood cells is less than 104

red blood cells per ml.
• The evaluation of the epithelial cell level is corre-

lated with a probable contamination when the th-
reshold of 104 cells per ml is exceeded. It was
found that only one woman (patient nº11) had a
positive inflammatory reaction in the urine cul-
ture, but due to the limited number of patients we
cannot conclude on a relationship between a po-
sitive inflammatory reaction and the carriage of
GBS in pregnant women (Figure 1)

Appearance of colonies
From different samples, the isolation of the strains on
the Chromagar orientation agar medium was carried
out for the search for fine greenish blue colonies (Fi-
gure 2), it made it possible to examine the morpho-
logy of the colonies and on fresh blood agar to search
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Patient                   Age (years)
P1                           27

P2                           27

P3                           25

P4                           28

P5                           20

P6                           22

P7                           23

P8                           33

P9                           34

P10                         29

P11                         24

P12                         23

P13                         31

P14                         28

P15                         33

Maternal ageTable 1

Patient             leukocytes           red blood cells          epithelial cell

                          (>104/ml)                 (>104/ml)                  (>104/ml)

P1                             -                              -                                -

P2                             +                              -                                -

P3                             -                              -                                -

P4                             +                              -                                -

P5                             -                              -                                -

P6                             -                              -                                -

P7                             -                              +                                -

P8                             -                              -                                -

P9                             -                              -                                +

P10                           -                              -                                -

P11                           +                              +                                -

P12                           -                              -                                +

P13                           -                              -                                -

P14                           -                              -                                -

P15                           +                              -                                +

The different cellular elements those are present in each patientTable 2



for beta colonies, hemolytic, with a generally mucous
appearance and diameter between 1 and 1.5 mm (Fi-
gure 3). A total of 15 patients were GBS positive, pa-

tients had a positive culture for GBS in the vaginal cul-
ture. The GBS was positive by Blood agar and on an
orientation chromagar medium (BioMérieux).
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Figure 3 Macroscopic appearance of colonies on fresh blood agar.

Figure 1

Microscopic observation at
40x magnification of cyto-
bacteriological urine test of
a patient with GBS positive.

Figure 2

Macroscopic appearance of
the greenish blue colonies
of the GBS on an orientation
chromagar medium (Bio-
Mérieux).



Gram stain examination
The observation of the strains studied after Gram stai-
ning with “G x 100”, revealed that the latter are Gram
positive chain-shaped cocci. They can be isolated, in
pairs or grouped in clusters (Figure 4).

Confirmation of the GBS strain was performed by
observing agglutination (Figure 5).

Antibiotic susceptibility testing was performed on
all GBS isolates using the Kirby-Bauer method (Table 3).

Discussion

This result is close to that found in the study by Basir
et al.2 who found a percentage of 20.2% in the region
of Marrakech, Morocco and the one in the data of

French literature where 10% of pregnant women are
positive. In Canada, between 11% and 19.5% of pre-
gnant women carry GBS. In Tunisia, a study of 294 pa-
tients demonstrated a carriage rate of 12.98%.2

Recommendations for GBS testing are numerous.
The American Academy of Pediatrics (AAP), the Na-
tional College of Gynecologists and Obstetricians,
French ANAES recommend GBS screening in asym-
ptomatic patients without a history of infections and
antibiotic administration when screening positives.2
The American College of Obstetrics and Gynecology
associated with the PAA and the Center for disease
Control and Prevention (CdC) proposed in 1996 two
options, considered equivalent, that of systematic
screening and that based on the search for risk factors
justifying the administration of individualized anti-
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Figure 4 Microscopic observation after Gram staining. Figure 5 The agglutination results using the PASTOREX® Strep Kit.

Drugs                                 Sensitivity (%)              Resistance (%)

Penicillin                            64%                                36%

Tetracycline                        28%                                72%

Levofloxacin                      17%                                83%

Spiramycin                         54%                                46%

Chloramphenicol                0%                                  100%

Erythromycin                      29%                                71%

Clindamycin                       45%                                55%

Norfloxacine                       76%                                24%

Resistance (%) of 15 strains of Streptococcus agalactiae
(GBS) isolated from screening samples.Table 3



biotherapy.7 In our study, asymptomatic carriage of
group B streptococcus in pregnant women during the
last trimester of pregnancy was 10%, which correlates
with the literature results. In France, the number of
pregnant women with GBS has been estimated at
10%, which corresponds to 75,000 pregnant women
per year.8 In Canada, maternal colonization ranges
from 11% to 19.5%.9 In the United States, asympto-
matic vaginal carriage of GBS has been estimated at
20 to 30% of pregnant women in late pregnancy.10

The prevalence of genital and anal carriage of group
B streptococcus in developing countries is estimated
at 9% in India, 8% in Asia Pacific, 18% in sub-Saharan
Africa, 17% in North Africa and East, 12% in Central or
South America.8 In Tunisia the prevalence was esti-
mated at 12.92% in a population of 294 patients scre-
ened.11 In a prospective study conducted in Morocco
at the level of Marrakech, the carrying rate was 20.2%.2
The rate of carriage also varies according to the sam-
pling sites. In our study, the samples were taken only
at the genital level; the midwives of the hospital mo-
ther and children “Meriem Bouatoura” Batna were not
able to take rectovaginal samples for a shortage of
staff and a high number of pregnant women. In a
study conducted in Fes, anal carriage alone was esti-
mated at 11.7%, while vaginal carriage alone was esti-
mated at 3.3%, and vaginal and anal carriage at
23.3%.12 Similarly in a Brazilian series and 35 positive
samples out of 207 women screened, 15 were only
on anal sampling, 43%.13 Studies conducted in North
America involve the combination of a systematic rectal
specimen explaining a carrier regularly greater than
18%.14 On the other hand, in France, this practice is
deemed unnecessary in the absence of demonstrated
interest in terms of maternal-fetal infections.2 It has
been shown that the risk of infection and transmission
is related to the inoculum of the GBS present. The fac-
tors studied during pregnancy at the time of screening
(age, parity, gynecological obstetric history, threat of
preterm delivery, cesarean delivery) did not demon-
strate any significant associations with carriage. Alth-
ough literature on GBS screening is plentiful, few stu-
dies have focused specifically on the risk factors for
maternal carriage of this germ. In a study from Trini-
dad, Orrett et al showed a significant trend of increa-
sing prevalence with increasing age.15 however Ja-
vanmanesh et al found no significant association with
age and education.16 Prophylactic antibiotics’ admi-
nistration during labor should be brief, intense, with
a loading dose and intravenous delivery with mole-
cules of narrow spectrum.17

ANAES2 and the American Academy of Pediatrics
recommend early initiation of antibiotic therapy du-
ring labor because its effectiveness is optimal from

the second dose. It would take at least 4 hours to ob-
tain an effective ampicillin level in the amniotic fluid
and thus effectively reduce transmission. Local pre-
ventive antibiotic therapy during pregnancy does not
influence childbirth events.

GBS is resistant to penicillin in 36% of cases, Tetra-
cycline in 72% of cases, Levofloxacin in 83% of cases,
Spiramycin in 46%, Chloramphenicol in 100% of cases,
Erythromycin in 71% of cases, to Clindamycin in 55%
of cases and to Norfloxacin in 24% of cases.

This multi-antibiotic-resistant strain poses serious
treatment problems, limits the choice of antibiotic th-
erapy and sometimes leads to a therapeutic impasse.

Conclusion

In everyday clinical practice, GBS in its pathogenic
form shows us how dangerous it is especially to new-
borns. It is necessary and even legitimate to pay more
attention to this transmissible bacterium from mother
to child, especially in Algeria where according to our
literature review no relevant research has been per-
formed.

According to our modest study, there are a fairly
large proportion of positive cases to alarm health per-
sonnel about the need to put in place a surveillance
plan on the emergence of this dangerous strain. 

We will try to develop our screening techniques ei-
ther during sampling or at the laboratory level using
molecular biology techniques especially that, accor-
ding to the bibliography, it is always better to use mo-
lecular biology methods (mainly PCR), to confirm the
results obtained.
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Περίληψη

Επιδημιολογική μελέτη της φορείας Group B Streptococcus (GBS)
στο τρίτο τρίμηνο κύησης σε γυναίκες από τη ΒΑ Αλγερία 

Kamilia Belhadi1, Farouk Zohir Chayeb2, Hayat Djaara1
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Ο στρεπτόκοκκος ομάδας Β (Group B Streptococcus, GBS) μπορεί να προκαλέσει σοβαρή πνευ-
μονία, σήψη και μηνιγγίτιδα στα νεογνά, αποτελώντας ένα από τα συχνότερα αίτια διεισδυτικής
νεογνικής λοίμωξης. Ο προγεννητικός έλεγχος και η χημειοπροφύλαξη μπορούν να αποτρέ-
ψουν τη μητρική μετάδοση του S. agalactiae κατά τη διάρκεια του τοκετού. Ο στόχος αυτής της
μελέτης ήταν να προσδιορίσει προοπτικά τον κίνδυνο της μητρικής φορείας GBS και να προ-
σφέρει αξιόπιστα επιδημιολογικά δεδομένα στους εργαζόμενους υγείας τόσο του Μαιευτηρίου
Meriem Bouatoura, Batna (Βορειοανατολική Αλγερία), όσο και όλων των μαιευτηρίων στην Αλ-
γερία. Σε αυτήν την προοπτική μελέτη, συλλέχθηκαν κολπικά δείγματα από 150 έγκυες γυναίκες
την 34η εβδομάδα κύησης. Τα δείγματα καλλιεργήθηκαν σε 5% αίμα προβάτου και σε χρωμο-
γόνο υλικό. Η μέθοδος επιβεβαίωσης της ταυτοποίησης του GBS έγινε με το PASTOREX® Strep
Kit. Ο έλεγχος ευαισθησίας στα αντιβιοτικά πραγματοποιήθηκε χρησιμοποιώντας τη μέθοδο
διάχυσης δίσκων κατά Kirby-Bauer. Συνολικά 15 ασθενείς ήταν θετικές για GBS (10%). Συμπε-
ρασματικά διαπιστώνεται η ανάγκη καλλιέργειας κολπικού ως ρουτίνα σε έγκυες του τελευταίου
τριμήνου, με αξιολόγηση συνοδών παραγόντων κινδύνου μόλυνσης του νεογνού και χορήγη-
σης αντιβιοτικής θεραπείας για την εξάλειψη της φορείας.

Λέξεις κλειδιά
Streptococcus agalactiae, έγκυες γυναίκες, Batna,
Northeast Algeria
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