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Background: In many parts of the world, Group B Streptococcus (GBS) is a major cause of maternal and neonatal illness and 
mortality. It has a negative impact on neonatal and pregnancy outcomes. A worrisome problem in Ethiopia is the unknown rate of 
antibiotic resistance and the risk factors connected to GBS infections.
Objective: This study was to determine the prevalence, antibiotic susceptibility pattern, and related variables of Group 
B Streptococcus among pregnant women receiving prenatal treatment conducted at Bule Hora University Teaching Hospital, 
Southern Ethiopia, between June 1 and August 30, 2022.
Methods: An institutional-based cross-sectional study was conducted among 213 pregnant women attending antenatal care at Bule 
Hora University Teaching Hospital. Data on sociodemographic and related factors were gathered using structured questionnaires. The 
study’s participants were selected using the consecutive sampling method. The lower vaginal/rectum area was brushed with a sterile 
cotton swab to capture the vaginal/rectum swab sample, which was then examined using microbiological techniques. The Kirby-Bauer 
disc diffusion method was used to assess antibiotic susceptibility in GBS isolates. Logistic regression analysis was performed on the 
data using SPSS version 26. It was deemed statistically significant when the p-value was 0.05 with a 95% confidence interval (CI).
Results: The overall prevalence of GBS was 16.9% (CI: 0.12–0.23). A history of prematurity of the membrane (AOR: 3.35, 95% CI: 
1.19–9.45), a history of stillbirth (AOR: 2.88, 95% CI: 1.07–7.71), and preterm delivery history (AOR: 3.41, 95% CI: 1.31–8.89) (p 
0.05) were independent predictors of GBS infection. Cefepime had the highest resistance at 58.3%. Most GBS isolates showed high 
susceptibility to vancomycin (97.2%) and ampicillin (91.7%). Multidrug resistance was 13.9%.
Conclusion: The prevalence of GBS was considerably high among pregnant women in this study. This finding emphasises the need 
for routine screening and testing of antimicrobial susceptibility to provide antibiotic prophylaxis and minimise newborn infection and 
comorbidity.
Keywords: Group B Streptococcus, antimicrobial susceptibility pattern, pregnant women

Introduction
Invasive infections of the mother and fetus are brought on by Group B Streptococcus (GBS), a component of the common 
flora of gram-positive streptococci.1 The common GBS reservoirs are the vaginal and perianal areas, and colonization of 
these areas increases the risk of subsequent infection in both pregnant women and neonates.2 GBS colonization may be 
transient, sporadic, or persistent.3 Early membrane rupture, chorioamnionitis, preterm birth, stillbirth, advanced abortion, 
and a number of unfavourable pregnancy outcomes in both mothers and their unborn children are all frequently caused 
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by GBS.4 The most important risk factors for GBS vaginal colonization are a history of premature rupture of the 
membranes, increased maternal age, low vitamin D intake, poor personal hygiene, sexual intercourse, health care 
occupation, and gastrointestinal GBS colonization.5,6

According to studies, 10–30% of expectant mothers have GBS in their vagina or rectum, and about 50% of them 
vertically transmit the infection to their newborns during labour or delivery.7 According to a study, GBS infection caused 
one-fourth of puerperal fever with or without bacteremia and was the cause of 61.5% of newborn bacterial meningitis, 
with a death rate of 44.06%.8 Despite its pathogenicity, GBS remains one of the organisms for which no vaccine is 
available.9

The prevalence rate of GBS colonization during pregnancy varies according to research conducted in various 
nations.10 The global prevalence of GBS among expectant women is estimated to be 18%, with regional variations of 
11–35%,11 20–35% in the USA,12 7.8–13.65% in Asia,13–15 and the highest prevalence rates documented in Africa (7.2– 
48.2%).16–18 Evidence about maternal colonization prevalence in Africa is still lacking,19 particularly in Ethiopia, where 
a small number of studies have revealed that maternal colonization rates range from 7.2%18 to 25.5%.20 Ethiopia has 
a high incidence of newborn mortality and GBS illness.21

Universal screening is recommended for the prevention of perinatal GBS disease among pregnant women between the 
35th and 37th gestational weeks, according to the guidelines issued by the Centres for Disease Control and Prevention 
(CDC). GBS-colonised women must take antimicrobials during labour, and penicillin G crystalline is the drug of choice.1 

Studies have shown that the rise in GBS infection among pregnant women and babies, which is challenging to treat and 
poses a serious health hazard, is a result of the global expansion of antibiotic resistance. One reason that raises this issue 
is the increased use of antimicrobials for prophylaxis without adequate bacteriological screening.22 However, in several 
African nations, like Ethiopia, there is no well-defined plan for the prevention of GBS, including routine screening 
practices and the provision of intrapartum antibiotic prophylaxis (IAP).23,24

GBS causes the most serious disease in pregnant women, although little is known about its epidemiology and risk 
factors in countries with poor resources, like Ethiopia.25 Therefore, the purpose of this study was to determine the 
prevalence, antimicrobial susceptibility pattern, and associated factors of GBS among pregnant women attending 
antenatal care at Bule Hora University Teaching Hospital.

Methods
Study Area, Design, and Period
The investigation was carried out at the Bule Hora University Teaching Hospital in the southern Ethiopian region of 
Oromia. The distance between Bule Hora Town and Ethiopia’s capital city, Addis Ababa, is 475 kilometres. In each of 
the town’s eight kebeles, there is a government hospital, a health centre, and eight health posts. In 1990, E.C., BHUTH 
was established. With a catchment population of nearly 1.3 million, the hospital is the largest in the West Guji Zone. It 
functions as a centre for clinical services, instruction, and training. A cross-sectional institutional study was carried out 
between June 1 and August 30, 2022, at Bule Hora University Teaching Hospital.

Study Population and Selection Criteria
All consenting pregnant women between the gestational period of 35th and 37th weeks participated in the study, while 
pregnant women with a history of antibiotic use within two weeks before recruitment and emergency obstetric conditions 
who needed immediate intervention were excluded from the study.

Sample Size Determination
The single population ratio formula was used to get the sample size for this study. A margin of error of 5%, a confidence 
interval (CI), and a nonresponse rate of 5% were taken into account when the GBS proportion (15.7%) was derived from 
a prior study carried out in the Sidama Zone.26

Where Z is the value corresponding to a 95% level of significance, which is 1.96, P is the percentage of the 
prevalence of GBS in pregnant women, which is 15.7%, d is the marginal error, which is assumed to be 5%, and n = 
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(1.96) 2 (0.157) (0.843) (0.05) 2 = 203. After adding in a nonresponse rate of 5%, which is 10, the final sample size 
was 213.

Sampling Techniques
All consecutively identified pregnant women who met the inclusion criteria and were between 35 and 37 weeks gestation 
and attending regular prenatal appointments at Bule Hora Teaching Hospital during the study period were enrolled.

Data Gathering Techniques
By employing predesigned and pretested structured questionnaires and reviewing medical records, data on sociodemo-
graphic characteristics and other pertinent information were gathered (Supplementary Material). The questionnaire was 
initially created in English and modified from earlier research of a similar nature. Each study participant gave informed 
consent after being informed of the study’s goals and methods.

Specimen Collection and Transportation
One swab from the lower vagina was taken with two distinct sterile Dacron swabs (Medical wire and equipment, USA), 
and the second swab was taken from the rectum (ie, by inserting the swab through the anal sphincter). Two swab samples 
were collected from each pregnant woman. The swabs were collected by the experienced midwife and nurses and 
transported immediately to the Bule Hora University microbiology laboratory for inoculation on 5% sheep blood agar 
(SBA) and for further analysis, with a maximum of 4–6 hours.2,4,19

GBS Isolation
The sample was inoculated directly into 5% SBA supplemented with nalidixic acid and incubated under anaerobic 
conditions by using a candle jar at 35°C–37°C overnight before analysis for the growth of colonies. Reincubation for an 
additional 24 hours was performed when there were no colonies after 24 hours before discarding the negative plates. 
Colony morphology, hemolytic activity on SBA, and typical streptococcal morphology on Gram staining were presump-
tively used to identify GBS colonies (Supplementary Material). Colonies from the screening blood agar plates were 
subcultured onto nutrient agar for confirmation and defined as GBS on the basis of catalase-negative reactions, bacitracin 
resistance tests, and the CAMP test.27 Subcultures that were negative after the first incubation were incubated again for 
another 24 hours and reexamined, as shown in Figure 1.

Antimicrobial Sensitivity Testing
Disc diffusion was used for antimicrobial susceptibility testing in accordance with Clinical and Laboratory Standard 
Institute guidelines (CLSI, 2014).28 About 3–5 colonies from a pure culture plate were taken out, emulsified in 3 mL of 
sterile physiological saline, and diluted with saline until the suspension’s turbidity matched the turbidity standard, which 
corresponds to 0.5 McFarland standard, before being inoculated with 5% sheep’s blood on Muller-Hinton Agar (MHA, 
Oxoid, England). A sterile swab was then used to evenly spread the bacteria over the surface of MHA supplemented with 
5% sheep blood after the surplus suspension was removed by gently rotating the swab against the surface of the tube.

Clinical Laboratory Standard Institute (CLSI) recommendations were followed when using the following seven 
antibiotics and concentrations on the inoculated plates: penicillin G (PEN, 10 IU), ampicillin (AMP, 10 g), clindamycin 
(Da, 2 g), erythromycin (ERT, 15 g), chloramphenicol (CAP, 30 g), cefepime (FEP, 30 g), and vancomycin (VAN, 30 g). 
The strain used as a positive quality control was S. pneumoniae ATCC 49619. Plates were incubated for 24 hours at 35°C 
in 5% CO2, and rulers were used to measure the widths of the inhibitory zones. According to CLSI recommendations, 
the results were classified as sensitive, moderate, and resistant.29 Before usage, all isolates that were preserved were 
subcultured.

For multidrug resistance (MDR), the definition from Magiorakos et al was used, and GBS isolates that showed 
nonsusceptibility to at least one agent in three or more antibiotic categories were considered MDR.30
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Data Quality Assurance
Data collectors were trained on data collection tools, study objectives, method data, and sample collection for two days.

For consistency and completeness, the obtained data were cross-checked, and on-site rectification was performed. By 
incubating 5% of the media overnight at 37°C without specimen inoculation, sheep blood agar (SBA) and Mullen Hinton 
agar (MHA) containing 5% sheep blood agar were tested for sterility.31

Control strains such as Streptococcus pneumoniae (ATCC 49619) and Staphylococcus aureus (ATCC 25923) were 
employed during the study period to maintain the standard of culture media and reagents.29 The selection of suitable 
reagents, preparations, sterility, and medium performance were all checked as part of the quality control process, 
following the manufacturer’s guidelines.

Data Processing and Analysis
On a PC running SPSS version 26, data analysis was done. Prevalence was calculated using the frequency distribution of the 
entire study population as well as separately for each group of age groups and risk variables. To describe a pertinent variable, 
descriptive statistics were produced and presented as texts, tables, and graphs. To compare the prevalence of GBS with other 

Figure 1 GBS isolation colony morphology, Gram staining, GBS on the basis of catalase-negative reactions, bacitracin resistance tests, and the CAMP test.
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related factors, bivariable logistic regression was utilised. The strength of the link was assessed using an adjusted odds ratio 
(AOR). Multivariable logistic regression was used to examine a variable that had a p-value of less than 0.25 in the bivariate 
analysis. Statistical significance was defined as a p-value of 0.05 with a 95% confidence interval.

Operational Definition
Sensitive (S): When the inhibition zone of the isolated bacteria exceeds the inhibition zone established for the 
antimicrobial disc indicated in the testing panel.32

Resistant (R): When isolated bacteria’s inhibition zone is less than the inhibition zone established for the antimicro-
bial disc stated in the testing panel.32

Intermediate (I): When the inhibition zone of isolated bacteria is smaller than or equal to the inhibition zone 
established for the antimicrobial disc listed in the testing panel.32

Multidrug-resistant (MDR): Multidrug drug resistance is a laboratory-confirmed resistance to more than one agent in 
three or more categories of antibiotics.30

Results
Sociodemographic Characteristics of Study Participants
This study included 213 pregnant women who were attending ANC at Bule Hora University Teaching Hospital. The mean 
(SD) age of the study participants was 26.83 (5.360), ranging from 17 to 39 years. Seventy-two (33.8%) were between the ages 
of 25 and 29. The majority of the study participants (194, 91.1%) were married; 139 (65.3%) were urban dwellers; and 188 
(88.3%) were unemployed. Seventy-three (32.9%) of the study participants had no formal education (Table 1).

The Prevalence of Group B Streptococcus
In the current study, the overall prevalence of Group B Streptococcus was 36/213 (16.9%) (95% CI: 0.121–0.226) among 
pregnant women between gestational weeks 35–37.

Antimicrobial Susceptibility Pattern of Group B Streptococcus Isolates
The susceptibility pattern of GBS isolates was checked by using seven different antibiotic discs. The ranges of 
nonsusceptibility for GBS isolates were from 2.8% to 58.3%. The GBS bacterium isolated in this population had the 

Table 1 Sociodemographic Features of Pregnant Women Following Antenatal Care at 
BHUTH from June 1 to August 30, 2022 (n = 213)

Variables Category Frequency Percent

Age 15–19 19 8.9
20–24 51 23.9

25–29 72 33.8

30–34 43 20.2
35–39 28 13.1

Marital status Single 7 3.3

Married 194 91.1
Divorced 7 3.3

Widowed 5 2.3
Residency Urban 139 65.3

Rural 74 34.7

Educational Level No formal education 70 32.9
Grade 1–8 66 31.0

Grade 9–12 46 21.6

College and above 31 14.6
Occupation Employed 25 11.7

Unemployed 188 88.3
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highest resistance to cefepime (21/36; 58.3%). Most GBS isolates showed high susceptibility to vancomycin (35/36; 
97.2%), ampicillin (33/36; 91.7%), and penicillin (31/36; 86.1%) (Table 2).

Multidrug Resistance Pattern of Group B Streptococcus Isolates
Of all GBS isolates, only four were sensitive to all seven antibiotic discs used; 17 (47.2%) were resistant to only one 
drug; 10 (27.8%) were resistant to two antimicrobials, and 4 (11.1%) were resistant to three different antimicrobials. 
Multidrug-resistant in this study was 5 (13.9%) (Table 3).

Table 2 Antimicrobial Susceptibility Profile of GBS Isolated from 
Pregnant Women Attending Antenatal Care at BHUTH from 
June 1 to August 30, 2022

GBS Isolates (N = 36)

Antibiotics Susceptible Resistant

No. (%) No. (%)

Penicillin 31 (86.1%) 5 (13.9%)

Ampicillin 33 (91.7%) 3 (8.3%)

Clindamycin 30 (83.3%) 6 (16.7%)
Chloramphenicol 29 (80.6%) 7 (19.4%)

Erythromycin 26 (72.2%) 10 (27.8%)

Cefepime 15 (41.7%) 21 (58.3%)
Vancomycin 35 (97.2%) 1 (2.8%)

Table 3 Multidrug Resistance Pattern of Group B Streptococcus Isolated from Pregnant 
Women Attending BHUTH from June 1 to August 30, 2022

Number of Resisted 
Antibiotic Categories

Drug Resistance Pattern 
(Antibiogram)

Number of Resistant 
Isolates (%) (N = 36)

R0 All antimicrobials used 4 (11.1%)

R1 FEP 10 (27.8%)
E 2 (5.6%)
CH 2 (5.6%)

DA 1 (2.8%)

AMP 1 (2.8%)
VA 1 (2.8%)

R2 E: FEP 4 (11.1%)
CH: FEP 2 (5.6%)

P: DA 1 (2.8%)

P: E 1 (2.8%)
P: FEP 1 (2.8%)

AMP:CH 1 (2.8%)

R3 P: DA: FEP 1 (2.8%)
AMP: E: FEP 1 (2.8%)
P: DA: E 1 (2.8%)

DA: CH: FEP 1 (2.8%)

R4 DA: E: CH: FEP 1 (2.8%)

Overall, MDR (R3+R4) 5 (13.9%)
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Factors Associated with Group B Streptococcus Colonization
In the bivariable analysis, all variables were assessed, and the variables with p-values 0.25 became candidates for 
multivariable analysis. Preterm birth history increased the probability of GBS colonization in pregnant women by 3 times 
(AOR: 3.406, 95% CI: 1.305–8.892, p-value: 0.012) compared to non-preterm birth history. Pregnant women with 
a history of premature rupture of the membrane (PROM) had a three times (AOR: 3.351, 95% CI: 1.189–9.449, p-value: 
0.022) higher likelihood of developing GBS colonization than those without a history of PROM. Additionally, pregnant 
women with a history of stillbirth were twice (AOR: 2.876, 95% CI: 1.073–7.708, p = 0.036) more likely to have 
a stillbirth (Table 4).

Discussion
For women and newborns, GBS is a major source of infection and sepsis.33 Between 114,000 and 204,000 invasive cases, 
147,000 stillbirths, and infant deaths occur as a result of it each year around the world. Furthermore, infant mortality rates 
in rich and poor nations, which range from 10 to 15% and 40 to 58%, respectively, amply demonstrate that the vertical 
transmission of GBS continues to be a global issue.34–36 With regional variations of 11–35%, the global prevalence of 
GBS in pregnant women is estimated to be 18%,11 with Africa bearing the heaviest share of severe neonatal infections, 
stillbirths, and infant fatalities.34,37 Ethiopia has a high rate of newborn mortality and GBS illnesses.21,38

In this study, a total of 213 pregnant women who were between the 35th and 37th weeks participated, with an overall 
prevalence of 16.9% (95% CI: 0.121–0.226) of GBS colonization. The prevalence of GBS among pregnant women in the 
present study was comparable with GBS among pregnant women reported from Bahir Dar (18.5%), Addis Ababa 
(14.6%), Jigjiga (15.9%), Hawassa (15.7%), Cameroon (14%), Asia (18%), and Jordan (19.5%).2,14,26,31,39–41 In contrast 
to the present finding, a low prevalence of GBS was reported in Tigray (11.3%), Addis Ababa (7.3%), Cameroon 
(8.69%), Burkina Faso (6.05%), Iraq (6.7%), and China (3.5–8.7%).8,18,42–45 These results indicate that the prevalence of 
maternal GBS colonization, which is the primary risk factor for the early onset of GBS disease, differs in different 
countries and within the same country.11 The variation might be due to the sample size variation, the gestational period of 
participants, or geographical location.

Moreover, a higher prevalence of GBS was reported in Gondar (25.5%),20 Addis Ababa (23.6%),46 South Africa 
(30.9%),47 Nigeria (29.4%),48 Trinidad and Tobago (29%),49 and Italy (25.5%)50 compared to the current findings. The 
possible reason could be due to variations in sample size, method employed, and culture media used. Similarly, the 
difference in prevalence could be explained by the laboratory method used in the identification of GBS.11 This study used 
blood agar plates, which have a lower ability to isolate GBS compared to selective media such as colistin and nalidixic 
acid agar and Todd-Hewitt broth used in other studies.

Vancomycin is recommended for GBS-colonised mothers with a high risk of anaphylaxis to penicillin and if the 
isolates are resistant to clindamycin.51 In the present study, the percentage of susceptibility to vancomycin was 97.2%, 
which was in line with the study reported by Bahir Dar (96.3%),31 Jigjiga (96.6%),2 and Addis Ababa (93.3%).46 The 
study conducted in Burkina Faso reported no GBS isolates resistant to vancomycin.8 However, it is higher than the study 
conducted in Palestine (45.7%).52 The possible reason for this difference in susceptibility might be due to the infrequent 
use of this antibiotic, as it is an alternative drug for patients at high anaphylaxis risk to penicillin and is used only when 
GBS is resistant to clindamycin and erythromycin drugs or when susceptibility is unknown.53

The percentage of susceptibility to penicillin (86.1%) was comparable with previous reports from Bahir Dar 
(88.9%),31 Jigjiga (86.2%),2 and Italy (87.93%).50 However, a study conducted in Namibia reported the absence of 
GBS isolate resistance to penicillin.54 Moreover, the susceptibility to penicillin reported in this study is higher than that 
in a previous study conducted in Addis Ababa (penicillin 42.3%).46 This did not match the CDC’s 2010 guidelines study, 
which did not find any resistance to penicillin. The expanded use of beta-lactam antimicrobials in the treatment of several 
infective clinical syndromes, the non-restrictive availability of these drugs in different areas at lower prices, and the free 
accessibility of purchases over the counter might be the causes of the emergence of GBS-resistant strains in this 
environment. This reduced susceptibility could also be due to acquired mutations in the penicillin-binding protein 
domain and penicillin-binding protein alterations in noninvasive GBS isolates.55,56
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Table 4 Factors Associated with GBS Prevalence Among Pregnant Women Attending Antenatal Care at BHUTH from June 1 to August 2022 (n = 213)

Variables Category GBS (+) N (%) GBS (-) N (%) Total (N) COR (95% CI) p-value AOR (95% CI) p-value

Ages Group 15–19 5 (26.3%) 14 (73.7%) 19 1.310 (0.335–5.117) 0.698
20–24 8 (15.7%) 43 (84.3%) 51 0.682 (0.210–2.212) 0.524

25–29 11 (15.3%) 61 (84.7%) 72 0.661 (0.218–2.002) 0.464

30–34 6 (14.0%) 37 (86.0%) 43 0.595 (0.171–2.072) 0.414
35–39 6 (21.4%) 22 (78.6%) 28 1

Marital status Single 1 (14.3%) 6 (85.7%) 7 1

Married 32 (16.5%) 162 (83.5%) 194 1.185 (0.138–10.182) 0.877
Divorced 2 (28.6%) 5 (71.4%) 7 2.400 (0.165–34.928) 0.522

Widowed 1 (20.0%) 4 (80.0%) 5 1.500 (0.071–31.575) 0.794

Residency Urban 22 (15.8%) 117 (84.2%) 139 1
Rural 14 (18.9%) 60 (81.1%) 74 1.241 (0.593–2.598) 0.567

Educational Level No formal education 12 (17.1%) 58 (82.9%) 70 0.862 (0.29–2.555) 0.789

Grade 1–8 10 (15.2%) 56 (84.8%) 66 0.744 (0.244–2.273) 0.604
Grade 9–12 8 (17.4%) 38 (82.6%) 46 0.877 (0.272–2.834) 0.827

College and above 6 (19.4%) 25 (80.6%) 31 1

Occupation Employed 2 (8.0%) 23 (92.0%) 25 1 1
Unemployed 34 (18.1%) 154 (81.9%) 188 2.539 (0.571–11.287) 0.221 2.564 (0.534–12.319) 0.240

Gravidity Primigravida 12 (13.6%) 76 (86.4%) 88 1

Multigravida 24 (19.2%) 101 (80.8%) 125 1.505 (0.708–3.199) 0.288
ANC visits <4 10 (20.4%) 39 (79.6%) 49 1.361 (0.605–3.063) 0.457

≥4 26 (15.9%) 138 (84.1%) 164 1

History of contraceptive use Yes 11 (19.0%) 47 (81.0%) 58 1.217 (0.556–2.665) 0.623
No 25 (16.1%) 130 (83.9%) 155 1

History of antibiotic use Yes 2 (18.2%) 9 (81.8%) 11 1.098 (0.227–5.309) 0.907

No 34 (16.8%) 168 (83.2%) 202 1
HIV status of the mother Positive 1 (25.0%) 3 (75.0%) 4 1.657 (0.167–16.399) 0.666

Negative 35 (16.7%) 174 (83.3%) 209 1

History of stillbirth Yes 10 (41.7%) 14 (58.3%) 24 4.478 (1.801–11.136) 0.001* 2.876 (1.073–7.708) 0.036*
No 26 (13.8%) 163 (86.2%) 189 1 1

History of abortion Yes 4 (18.2%) 18 (81.8%) 22 1.104 (0.350–3.480) 0.866

No 32 (16.8%) 159 (83.2%) 191 1
Vaginal discharges Yes 21 (18.6%) 92 (81.4%) 113 1.293 (0.626–2.671) 0.487

No 15 (15.0%) 85 (85.0%) 100 1

History of preterm delivery Yes 10 (38.5%) 16 (61.5%) 26 3.870 (1.586–9.444) 0.003* 3.406 (1.305–8.892) 0.012*
No 26 (13.9%) 161 (86.1%) 187 1 1

History of (PROM) Yes 8 (38.1%) 13 (61.9%) 21 3.604 (1.370–9.486) 0.009* 3.351 (1.189–9.449) 0.022*

No 28 (14.6%) 164 (85.4%) 192 1

Note: Statistical significance at P<0.05*. 
Abbreviations: COR, crude OR; AOR, adjusted OR; CI, confidence interval.
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The percentage of susceptibility to ampicillin (91.7%) was in agreement with previous findings from Gondar 
(90.8%),20 Bahir Dar (90.7%),31 and Jigjiga (93.1%).2 In contrast, the study conducted in Namibia and Burkina Faso 
reported that all GBS isolates were susceptible to ampicillin (100%).8,54 This implies that this drug is still good as a first 
choice to manage pregnant women colonised with GBS.

The Centres for Disease Control (CDC) guidelines recommend testing GBS isolates for susceptibility to clindamycin 
and erythromycin, as they are the drugs of choice for penicillin-allergic women at high risk for anaphylaxis.51 The 
percentage of susceptibility to clindamycin was 83.3%, which was consistent with studies reported from Ethiopia 
(86.4%)46 and Asia (84%).57 However, it is higher than the study reported from Bahir Dar city (66.7%),31 Palestine 
(70.8%),52 and Italy (56.25%).50 Since clindamycin is another alternative antibiotic recommended by the CDC for 
pregnant women who are allergic to penicillin, the resistance level underlines the need to carry out a susceptibility test. 
This might be due to the widespread use of antibiotics.

The percentage of nonsusceptibility to erythromycin (27.8%) was correlated with studies conducted in Gondar 
(26.5%),20 South America (31.6%),49 Palestine (25%)52 and Korea (28%).57 The current CDC advice that an antibiotic 
susceptibility test should be carried out if erythromycin medication is required to prevent neonatal GBS infection is 
highly supported by the rate of erythromycin resistance in the GBS isolates. Erythromycin is used frequently when beta- 
lactams have run their course, not just in cases of allergy.

In the present study, the percentage of nonsusceptibility to chloramphenicol was 19.4%. This finding was comparable 
with a study from Ethiopia (20.4%).46 This finding is higher compared to the study reported from Jigjiga (3.4%).2 The 
possible reason for this difference could be inappropriate use and empirical prescription of this drug from the local 
pharmacy. Cefepime had the highest level of resistance in the current study (58.3%). This result was in line with the 
Addis Ababa study’s findings (cefepime 59.4%).46 This can be caused by the extensive use of these medicines, the 
simplicity of obtaining antibiotics, or the careless use of antimicrobial medications in this region. Due to the fact that this 
antibiotic is advised for use with all Streptococcus, the level of resistance highlights the necessity of doing 
a susceptibility test.

Of the independent variables that were assessed, history of premature birth, history of preterm delivery, and history of 
premature rupture of the membrane were statistically significantly associated with the prevalence of GBS. In the present 
study, a history of stillbirth was statistically significantly associated with the prevalence of GBS, which was in agreement 
with the studies reported from Cameroon43 and Ethiopia.31 Several findings indicate that GBS infection during pregnancy 
can result in issues such as premature membrane rupture, stillbirth, and preterm delivery. GBS is possibly a significant 
and curable cause of stillbirth, particularly in nations with inadequate resources like Ethiopia.58

According to research done in Bahir Dar,31 Jigjiga,2 and Palestine,52 a history of preterm delivery was substantially 
related to the prevalence of GBS. Preterm births are more prevalent in women who were colonized with GBS than in 
women who were not.59 The other variable that was significantly associated with the prevalence of GBS was a history of 
premature rupture of the membrane, which was similar to the study reported from Ethiopia.2,42 GBS is the most common 
bacterium that causes premature rupture of membranes due to an infection in the vagina, cervix, and uterus, and this 
infection can be detrimental to pregnant women and their neonates. Therefore, GBS might be an important component 
that should be ruled out in this case.6

Limitations of the Study
It was not possible to perform serotypes due to the absence of laboratory reagents. The unavailability of selective media 
such as colistin, nalidixic acid agar, and Todd-Hewitt broth Besides, double confirmation of resistant strains was not 
performed due to the limitations of the E-strip method or microbroth dilution to identify the minimum inhibitory 
concentration. Penicillin nonsusceptibility in the current study was interestingly high, and it needs further investigation 
as its resistance in GBS is an alarming issue.

Conclusion and Recommendations
In the present study, the overall prevalence of Group B Streptococcus was 16.9% among pregnant women attending 
antenatal care at Bule Hora University Teaching Hospital. The highest percentage of GBS susceptibility was to 
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vancomycin, while the least susceptibility was to erythromycin. The highest resistance was recorded for cefepime. GBS 
colonization was found to be independently associated with a history of premature rupture of the membrane, a history of 
stillbirth, and a history of preterm delivery.

To assist in determining the best IAP, stakeholders should take routine culture-based bacteriological screening of 
pregnant women into consideration. The fight against antimicrobial resistance needs to be stepped up. More extensive 
research should be done to determine the prevalence of GBS in newborns and possible treatments. We also recommend 
further investigations for penicillin nonsusceptibility, as it was interestingly high in the current study. Future research 
should be done to determine the serotype distributions of GBS in this population since it is important to keep track of 
regional variations in serotype distribution in order to create and administer a successful GBS vaccine. A general 
awareness campaign and ongoing health education for pregnant mothers attending antenatal clinics were advised to teach 
them about their health, prevent hazardous behaviours, and address the risk of GBS during their pregnancy.
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