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Abstract
Background: Streptococcus agalactiae (group B Streptococcus, GBS) is the most frequent pathogen isolated from
neonates with invasive bacterial disease and responsible for serious infections in newborns such as pneumonia,
septicemia and meningitis. Infection is primarily acquired vertically from mothers colonized with GBS. However, the
prevalence and antimicrobial susceptibility pattern of GBS among pregnant women in Ethiopia are less studied.
Methods: This cross-sectional study involved 126 pregnant women at 35–37 weeks of gestation attending the antenatal clinic at Jimma University Hospital. Anorectal and vaginal swabs were cultured on to Todd-Hewitt broth medium
supplemented with Gentamicin and Nalidixic acid and subsequently sub-cultured on 5 % sheep blood agar followed
by identification of isolates based on colonial morphology, Gram stain, catalase reaction, hippurate hydrolysis and
Christie, Atkins, Munch-Petersen (CAMP) test, and testing for their susceptibility to antimicrobial agents using the
Kirby–Bauer method.
Results: The overall carriage rate of GBS was 19.0 % (24/126), and the rectal and vaginal carrier rates were 14.3 %
(18/126) and 10.4 % (13/126), respectively. Concomitant vaginal and anorectal colonization was recorded in 29.2 %
(7/24) of the women who were culture positive. All GBS isolates were susceptible to penicillin G, ampicillin, and vancomycin, but a considerable proportion was resistant to clindamycin (3.2 %), erythromycin (6.5 %), ciprofloxacin (9.7 %),
ceftriaxone (9.7 %), norfloxacin (12.9 %), cotrimoxazole (29 %), and tetracycline (45.2 %).
Conclusion: This study reveals high carriage rate of GBS among pregnant women compared to some previous
studies in Ethiopia. However, further epidemiological investigations should be done in different parts of the country
in order to know the actual GBS colonization rate of pregnant women and to consider the possibility of implementing prophylactic treatment to prevent potential adverse maternal and neonatal outcomes. Future studies should be
conducted to reveal serotype distributions of GBS in this community.
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Background
Streptococcus agalactiae (group B Streptococcus, GBS) is
the most frequent pathogen isolated from neonates with
invasive bacterial disease and responsible for serious
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infections in newborns such as pneumonia, septicemia
and meningitis [1–3]. GBS is also associated with significant maternal peripartal disease, including bacteremia,
endocarditis, chorioamnionitis, endometritis, urinary
tract infections, arthritis, and responsible for serious
bacterial illness and deaths in nonpregnant women
with underlying diseases and in elderly adults [4–7].
GBS can also pass through the cervix without causing
serious cervicitis, and cross-intact amniotic membrane
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causing amnionitis thereby infecting the foetus within
the uterus [4].
The lower gastrointestinal tract is considered as the
most likely human reservoir of GBS) with a secondary
spread to the genitourinary tract. Pregnant women who
are GBS carriers have the potential to transmit the organism to their newborns [8]. Because vaginal colonization is
believed to be responsible for the intrapartum exposure
of neonates to GBS, it is important clinically to identify
these women before delivery. In the absence of maternal
chemoprophylaxis, up to 50 % of neonates born to colonized women acquire GBS colonization and 1–2 % of
these neonates acquire invasive disease [9]. The rate of
GBS colonization during pregnancy varies among different countries [10]. A review that has specifically looked at
the prevalence of maternal colonization with GBS indicated the estimated mean prevalence of GBS colonization
was 17.9 % overall and was the highest in Africa (22.4 %)
followed by the Americas (19.7 %) and Europe (19.0 %).
However, Studies from Southeast Asia had the lowest
estimated mean prevalence (11.1 %) [10]. In this review,
significant heterogeneity was noted across and within
regions. Differences in the timing of specimen collection
in pregnancy, selective culture methods, and study sample size did not explain the heterogeneity [10]. In Ethiopia, the study by Muhammed et al. showed that GBS
colonization rates (20.6 %) were higher than reported by
Lakew et al. (7.2 %) [11, 12].
Prevention guidelines for perinatal GBS disease were
issued by Centers for Disease Control and Prevention
(CDC) in 1996 [13]. The recommendations were revised
in 2002, when guidelines for prevention of vertical transmission, through routine screening (culture of vaginal
and anorectal secretions between the 35th and 37th gestational week) and intrapartum antibiotic prophylaxis of
the colonized women was definitely established. Positivity for GBS colonization found during this period of
gestation is highly predictive of the presence of GBS at a
time of childbirth [14].
In Ethiopia, few studies have been conducted on GBS
[11, 12, 15–17] although infant mortality is high in this
population. Until today, there are no public health policies or strategies in Ethiopia aimed at the reduction of
GBS neonatal infection. This study, therefore, aimed at
determining the proportion of pregnant women colonized with GBS and antimicrobial susceptibility pattern
of the isolates at Jimma University Hospital.

Methods
Study area and participants

The present cross-sectional study included 126 pregnant women (from 35 to 37 weeks of gestation) who
were attending the antenatal clinic at Jimma University
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Hospital, Jimma, Ethiopia for routine antenatal visits,
during the period from July 2012 and December 2012.
Jimma is located 355 km southwest of Addis Ababa. At
this institution, it is not a common practice to determine
colonization status, and hence, not common practice
either, to offer prophylaxis.
Data collection

Data was collected by the attending midwifery nurse
using a well-structured questionnaire designed to obtain
socio-demographic data and other relevant information
such as age, occupation, educational level and gravidity
from participants following their written informed consent and the ethical approval of the study from Jimma
University ethics reviewed board. All consenting mothers
with gestation age 35–37 weeks were included. Participants with a history of using antibiotic(s) 2 weeks prior to
the study were excluded from the study.
Sample collection and laboratory procedure

Samples were collected by the attending midwifery
nurse from the lower third of the vagina and rectum of
all participants at 35–37 weeks of gestation using a sterile
cotton swab and transported in Amies transport media
with charcoal (Oxoid, UK) to the microbiology laboratory. Thereafter, specimens were inoculated in ToddHewitt broth (Oxoid, UK), an enrichment medium for
GBS, supplemented with 8 µg/ml gentamicin and 15 µg/
ml nalidixic acid (Biomerieux, France) to prevent the
growth of contaminants. The broth cultures were incubated at 37 °C aerobically. After 18–24 h of incubation,
specimens were sub cultured onto 5 % sheep blood
agar plates (Oxoid, UK) and re-incubated at the recommended incubation conditions. Observation of cultures
was conducted at 24 h and all negative culture plates
were re-incubated for an additional 18–24 h and then
re-examined. Suspicious GBS colonies were identified
by colony morphology, gram stain and biochemical tests
such as catalase, sodium hippurate hydrolysis and Christie, Atkins, Munch-Petersen (CAMP) factor positivity’s.
Finally, antimicrobial susceptibility of all GBS isolates
was determined by Kirby–Bauer disk diffusion method
on Mueller–Hinton agar supplemented with 5 % sheep
blood according to the guideline recommendations of the
Clinical and Laboratory Standards Institute [18]. The following antimicrobial discs and concentrations (in brackets) were used: penicillin G (10 IU), ampicillin (10 μg),
clindamycin (2 μg), erythromycin (15 μg), vancomycin
(30 μg), ciprofloxacin (5 μg), ceftriaxone (30 μg), cotrimoxazole (25 μg), tetracycline (30 µg), and norfloxacin
(10 µg). The plates were incubated at 37 °C for 20–24 h.
The results were interpreted according to Clinical and
Laboratory Standards Institute guidelines [18].
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Statistical analysis

All statistical calculations were done using SPSS for windows version 16. Descriptive statistics were computed to
determine the rate of GBS and other variables. The relationships between GBS colonization and various risk factors were tested using the Chi square test. A p value of
≤0.05 was considered indicative of a statistically significant.

Results
Socio‑demographic and isolation rate

A total of 126 pregnant women were included within this
study. The age of the women ranged from 16 to 40 years
with mean age of 26.5 years (SD ±4.9). The majority
(37.3 %) of the participants were between the ages of
25–29 years. Among the 126 pregnant women screened,
24 (19 %) were colonized with GBS (Table 1). The rectal
and vaginal carrier rates were 18 (14.3 %) and 13 (10.3 %),
respectively. Of the 24 carriers, GBS was isolated only
from the rectum in 11 (45.8 %), from the vagina in 6
(25 %), and concomitant vaginal and anorectal colonization was recorded in 7 (29.2 %) of the women.
Sociodemographic and obstetric characteristics of
the pregnant women are described in Table 2. No associations were detected between risk factors and GBS
colonization of the study subjects but the study was not
powered to assess these.
Antimicrobial susceptibility pattern of GBS isolates

The susceptibility patterns of GBS (n = 31) isolated from
pregnant women against ten antimicrobial agents are presented in Table 3. All GBS isolates were uniformly susceptible to penicillin G, ampicillin, and vancomycin. Relatively,
GBS showed low resistance to clindamycin (3.2 %) and
erythromycin (6.5 %), and high resistance to cotrimoxazole
and tetracycline with 29 and 45.2 %, respectively. Excluding
penicillin G, ampicillin, and vancomycin, antibiogram of
GBS isolates revealed that only 9 (29 %) isolates were susceptible to all antibiotics tested and 22 (71 %) were resistant
to one or more antibiotics tested (data not presented).

Discussion
GBS is an important cause of infection in pregnant
women and their newborns; however, there have been
limited studies available in Ethiopia. Approximately one
Table 1 Isolation sites and number of GBS carriers (n = 24)
Isolation site

N (%)

Only rectum

11 (8.7)

Only vagina

6 (4.8)

Both vagina and rectum
Total

7 (5.6)
24 (19)

Table 2 Association between socio-demographic, obstetric factors and GBS colonization among pregnant women
(n = 126)
Variables

Total, n (%) GBS colonization
Colonized,
n (%)

P value*

Non-colo‑
nized, n (%)

Age in years
15–19

7 (5.6)

3 (12.5)

4 (3.9)

20–24

36 (28.6)

9 (37.5)

27 (26.5)

25–29

47 (37.3)

7 (29.2)

40 (39.2)

30–34

25 (19.8)

4 (16.7)

21 (20.6)

35–39

9 (7.1)

1 (4.2)

8 (7.8)

40–44

2 (1.6)

0 (0)

2 (2.0)

Illiterate

17 (13.5)

6 (25)

11 (10.8)

Primary

27 (21.4)

5 (20.8)

22 (21.6)

Secondary

58 (46)

9 (37.5)

49 (48.0)

Post-secondary

24 (19)

4 (16.7)

20 (19.6)

20 (83.3)

61 (59.8)

3 (12.5)

31 (30.4)

0.43

Educational level
0.32

Occupation
House wife

81 (64.3)

Employed

34 (27)

Merchant

3 (2.4)

0 (0)

3 (2.9)

Student

8 (6.3)

1 (4.2)

7 (6.9)

0.18

Gravidity
Primigravida

38 (30.2)

5 (20.8)

33 (32.4)

Multigravida

88 (69.8)

19 (79.2)

69 (67.6)

Total

126 (100)

24 (19)

0.27

102 (81)

* p value: chi squared test comparing colonized and non-colonized pregnant
women

Table 3 Antimicrobial susceptibility pattern
(n = 31) isolated from pregnant women
Antibiotics

Susceptible (%)

Intermediate (%)

of

GBS

Resistant (%)

Penicillin G

100

–

0

Ampicillin

100

–

0

Vancomycin

100

–

0

Erythromycin

90.3

3.2

6.5

Ceftriaxone

90.3

–

9.7

Ciprofloxacin

90.3

–

9.7

Clindamycin

87.1

9.7

3.2

Norfloxacin

87.1

–

12.9

Cotrimoxazole

71

–

29

Tetracycline

45.2

9.7

45.2

in five (19 %) pregnant women were colonized with GBS
in the present study. In 11 (45.8 %) pregnant women
GBS was isolated solely from rectal swabs. These rates
of GBS would have been missed if only vaginal swabs
were obtained, suggesting the importance of obtaining
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combined vaginal and anorectal swabs. This is consistent with the findings of other investigators who recommended combined vaginal and rectal swabs to maximize
culture yield and increase detection rates [2, 19–21].
The rates of GBS colonization vary widely throughout
the world. In Ethiopia, the study by Muhammed et al.
(20.6 %) [11] showed GBS colonization rate that was
higher than that reported by Schmidt et al. (9 %) [15]. The
overall vaginal and anorectal colonization rate of 19 % in
our pregnant population is high compared with the study
conducted about 27 years ago among postpartum women
in Gondar, Ethiopia, which was 9 % [15]. The differences
in colonization rate might be due to geographic, as well
as differences in the study participant (pregnant versus
postpartum).
The prevalence of GBS colonization among pregnant
women population has been documented in several countries, including Africa, Americas, Europe and Southeast
Asia with the estimated mean prevalence rates ranging
from 11.1 to 22.4 %. The lower prevalence of GBS colonization among pregnant women in Southeast Asia (11.1 %)
compared to the present study may be related to regional
differences in race and geographic area [10, 11, 22, 23].
The effect of race and geographical area on the prevalence
of GBS colonization may be related to the differences in
nutrition, socioeconomic status, sexually transmitted diseases, host immunity or sexual behavior [24, 25].
Knowledge about risk factors contributing for GBS
colonization in pregnant women is relevant to minimize
the morbidity, mortality associated with maternal and
neonatal GBS infections [11]. In this study, no significant
differences on the GBS colonization rate were detected
when the socio-demographic and obstetric variables were
considered. Unlike to our result, other studies showed
that maternal age, education, gravidity and occupation
have been observed as risk factors for GBS colonization
among pregnant women [25–28]. However, there have
been marked inconsistencies in studies that report the
relationship between these factors and GBS colonization.
For example, some studies showed that the prevalence of
GBS increased with age [29], while others found it more
with a younger age group [30, 31]. The findings from this
study might be due to the small number of study subjects
underpowered to find the possible risk factors, and these
indicate the need for future large- scale study.
The universal prenatal screening and the risk-based
approach are commonly used strategies proposed by the
CDC in order to decrease the incidence of early-onset
GBS neonatal infection [13, 14]. Before deciding which of
these two strategies is to follow, a prevalence of GBS in
the population has to be investigated (i.e., does the proportion of colonized pregnant women) with the identification of maternal risk factors.
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In this study, all GBS isolates were uniformly sensitive
to penicillin, ampicillin and vancomycin, which is consistent with previous reports recommending these antibiotics as the agent of choice for GBS prophylaxis [2, 11,
18, 29]. The proportion of isolates with in vitro resistance
to clindamycin and erythromycin, which are considered
first-line prophylaxis for those with an allergy to penicillin, has progressively increased since 1996 [14]. The prevalence of resistance among GBS isolates ranged from 7 to
40 % for erythromycin and from 3 to 26.4 % for clindamycin and might be associated with certain serotypes [19,
32, 33]. A relatively high level of resistance to tetracycline
and cotrimoxazole in this study might be attributed to
the wide and indiscriminate use of antimicrobial drugs.
Since in Ethiopia, members from the public easily move
into pharmacy shops to buy antibiotics without prescription (personal communication with drug vendors). This
use of antibiotics is indiscriminate and might account for
the high resistance rates observed.

Conclusions and recommendations
This study reveals that one-fifth of pregnant women harbored GBS, which may pose a risk for the newborns.
Therefore, further large-scale studies and data on the
prevalence of GBS neonatal disease, preventative measures, and outcome of infected infants are imperative in
this community to allow the preventive strategy. The study
also indicates uniform susceptibility of GBS isolates from
pregnant women to penicillin G, ampicillin and vancomycin. Even though no standard-of–care practices for GBS
prevention in this setting, tetracycline and cotrimoxazole
should not be used for GBS prevention. Future studies
should be conducted to reveal serotype distributions of
GBS in this community since monitoring of regional variations in serotype distribution is required to develop and
implement effective vaccine for prevention of GBS disease.
Abbreviations
GBS: group B Streptococcus; CDC: Centers for Disease Control and Prevention;
N: number; SD: standard deviation.
Authors’ contributions
KH participated in conception and design of the study, acquisition of data,
analysis and interpretation of data. AA participated in conception and design
of the study, acquisition of data, analysis and interpretation of data; he also
participated in drafting and revision of the manuscript. All authors read and
approved the final manuscript.
Author details
1
Department of Medical Laboratory Science, College of Health Science
and Medical Sciences, Debre Markos University, P.O. Box 269, Debre Markos,
Ethiopia. 2 Department of Medical Laboratory Science and Pathology, College
of Public Health and Medical Sciences, Jimma University, Jimma, Ethiopia.
Acknowledgements
The authors acknowledge the financial support by the Jimma university college of public health and medical sciences, Southern nation nationalities and
people’s regional health bureau and Yirgalem hospital.

Mengist et al. BMC Res Notes (2016) 9:351

Competing interests
The authors declare that they have no competing interests.
Received: 25 December 2015 Accepted: 13 July 2016

References
1. Artz LA, Kempf VAJ, Autenrieth IB. Rapid screening for Streptococcus agalactiae in vaginal specimens of pregnant women by fluorescent in situ
hybridization. J Clin Microbiol. 2003;41:2170–3.
2. Motlova J, Strakova L, Urbaskova P, et al. Vaginal and rectal carriage
of Streptococcus agalactiae in the Czech Republic: incidence, serotypes distribution and susceptibility to antibiotics. Indian J Med Res.
2004;119:4–87.
3. Tor-Udom S, Tor-Udom P, Hiriote W. The prevalence of GBS colonization in pregnant women at Thammasat Hospital. J Med Assoc Thai.
2006;89:411–4.
4. Dzowela T, Komolafe OO, Igbigbi A. Prevalence of group B Streptococcus
colonization in antenatal women at the Queen Elizabeth Central Hospital,
Blantyre—a preliminary Study. Malawi Med J. 2005;17:97–9.
5. Tazi A, Gueudet T, Varon E, Gilly L, Trieu-Cout P, Poyart C. Fluoroquinoloneresistant group B Streptococci in acute exacerbation of chronic bronchitis
[letter]. Emerg Infect Dis. 2008;14:349–50.
6. Phares CR, Lynfield R, Farley MM, et al. Group B streptococcal disease in
the United States, 1999–2005. JAMA. 2008;299:2056–65.
7. Sendi P, Johnasson L, Dahesh S, et al. Bacterial phenotype variants
in group B streptococcal toxic shock syndrome. Emerg Infect Dis.
2009;15:223–32.
8. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap L, Wenstrom KD.
Williams obstetrics. 22nd ed. New York: McGraw-Hill; 2005. p. 1284–99.
9. Easmon CS, Hastings MJ, Neill J, et al. Is group B streptococcal screening
during pregnancy justified? Br J Obstet Gynaecol. 1985;92:197–201.
10. Kwatra G, Cunnington MC, Merrall E, et al. Prevalence of maternal colonisation with group B streptococcus: a systematic review and meta-analysis.
Lancet Infect Dis. 2016. doi:10.1016/S1473-3099(16)30055-X.
11. Mohammed M, Asrat D, Woldeamanuel Y, Demissie A. Prevalence of
group B Streptococcus colonization among pregnant women attending
antenatal clinic of Hawassa Health Center, Hawassa, Ethiopia. Ethiop J
Health Dev. 2012;26:36–42.
12. Lakew Zw, Gebreegziabher TT, Teklu SM, Yigeremu MG. The prevalence of
Group B Streptococus recto-vaginal colonization and antimicrobial susceptibility pattern in pregnant mothers at two hospitals of Addis Ababa,
Ethiopia. Rep Health. 2014;11:80.
13. Centers for Disease Control and Prevention (CDC). Prevention of perinatal
group B streptococcal disease: a public health perspective. MMWR
Recomm Rep. 1996;45:1–24.
14. Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. Prevention of perinatal
group B streptococcal disease. Revised guidelines from CDC. MMWR
Recomm Rep. 2002;51:1–22.
15. Schmidt J, Halle H, Mohammed T, Gunther E. Colonization of pregnant
women and their newborn infants with group B streptococci in the
Gondar College of Medical Sciences. Ethiop Med J. 1989;27:115–9.
16. Kahsay TG, Abebe TZ, Mihret A, Desta MT. Prevalence and antibiotic susceptibility pattern of Streptococcus agalactiae among pregnant women
at Adigrat Zonal Hospital and Adigrat Health Center, Tigray, Ethiopia. J
Gynecol Obstet. 2015;3:29–35.

Page 5 of 5

17. Alemseged G, Niguse S, Hailekiros H, Abdulkadir M, Saravanan M,
Asmelash T. Isolation and anti-microbial susceptibility pattern of group
B Streptococcus among pregnant women attending antenatal clinics in
Ayder Referral Hospital and Mekelle Health Center, Mekelle, Northern
Ethiopia. BMC Res Notes. 2015;8:518.
18. Cockerill FR, Wikler MA, Bush K, et al. Performance standard for antimicrobial susceptibility testing; twentieth information supplement. CLSI.
2011;31:1–153.
19. Abdelmoaty A, Zaki W, Mohammed K. Prevalence and antibiotic susceptibility of anogenital GBS colonization in pregnant women: a hospital
based study. Egypt J Med Lab Sci. 2009;18:105–11.
20. Badri MS, Zawaneh S, Cruz AC, et al. Rectal colonization with group B
streptococcus: Relation to vaginal colonization of pregnant women. J
Infect Dis. 1977;135:308–12.
21. El-Kersh TA, Al-Nuaim LA, Kharfy TA, et al. Detection of genital colonization of group B Streptococci during late pregnancy. Saudi Med J.
2002;23:56–61.
22. Whitney CG, Daly S, Limpongsanurak S, et al. The international infections
in pregnancy study: group B streptococcal colonization in pregnant
women. J Mat FET Neo Med. 2004;15:267–74.
23. Colbourn T, Gilbert R. An overview of the natural history of earlyonset group B streptococcal disease in the UK. Early Human Dev.
2007;83:149–56.
24. Jahromi BN, Poorarian S, Poorbarfehee S. The prevalence and adverse
effects of group B streptococcal colonization during pregnancy. Arch
Iranian Med. 2008;11:654–7.
25. Kim EJ, Young OK, Young KM, et al. Risk factors for group B Streptococcus colonization among pregnant women in Korea. Epidemiol Health.
2011;33:e2011010–6.
26. Eren A, Kakercan M, Oguzoglu N, Unal N, Karateke A. The carriage of
group B Streptococci in Turkish pregnant women and its transmission rate
in newborns and serotype distribution. Turk J Pediatr. 2005;47:28–33.
27. Tsui HY, Ip M, Ng P, Sahota DS, Leung T, Lau T. Change in prevalence of
group B Streptococcus maternal colonization in Hong Kong. Hong Kong
Med J. 2009;15:C1–66.
28. Tsolia M, Psoma M, Gavrili S, et al. Group B Streptococcus colonization
of Greek pregnant women and neonates: prevalence, risk factors and
serotypes. Clin Microbiol Infect. 2003;9:832–8.
29. Orrett FA. Colonization with group B Streptococci in pregnancy and
outcome of infected neonates in Trinidad. Pediatr Int. 2003;45:319–23.
30. Schuchat A, Deaver-Robinson K, Plikaytis BD, Zangwill KM, Mohle-Boetani
J, Wenger JD. Multistate case–control study of maternal risk factors for
group B streptococcal disease. The Active Surveillance Study Group. Ped
Infect Dis J. 1994;13:623–9.
31. Kadanali A, Altoparlak U, Kadanali S. Maternal carriage and neonatal
colonization of group B Streptococcus in eastern Turkey: prevalence, risk
factors and antimicrobial resistance. Int J Clin Pract. 2005;59:437–40.
32. Ulett KB, Benjamin WH, Zhuo JF, et al. Diversity of group B Streptococcus serotypes causing urinary tract infection in adults. J Clin Microbiol.
2009;47:2055–60.
33. Orji FA, Nwachukwu NC, Iheukwumere I, Emeana U. GBS infections
among infants in Port Harcourt city, Nigeria. Aust J Basic Appl Sci.
2011;5:1114–8.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

