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ABSTRACT 
 
 

Antimicrobial resistance landscape of Streptococcus agalactiae 
isolates in sub-Saharan Africa: a systematic review and meta-
analysis of prevalence 

Romeo Wenceslas LENDAMBA1,2,6*, Pierre Philippe MBEHANG NGUEMA3, Mesmin Yves MOUSSOUNDA4, 
Jean Constant OBAGUE MBEANG3, Landry-Erik MOMBO5, Ghyslain MOMBO-NGOMA1,6 

Background: Streptococcus agalactiae (Group B Streptococcus) represents a major public health concern 
in sub-Saharan Africa due to its role in invasive neonatal infections. This systematic review and meta-
analysis aimed to estimate the pooled prevalence of maternal GBS colonization between 2013 and 
2025, and to describe the distribution of capsular serotypes and antimicrobial resistance profiles. 
 
Methods: In accordance with PRISMA 2020 guidelines (PROSPERO: CRD420261289510), a 
comprehensive search was conducted across PubMed/MEDLINE, Scopus, Web of Science, Google 
Scholar, and African Journals Online. A total of 742 records were identified, of which 24 observational 
studies met the inclusion criteria. The methodological quality of the included studies was generally 
moderate to high, with a low to moderate risk of bias. 
 
Results: The pooled prevalence of maternal group B Streptococcus carriage was estimated at 20–
25%, with substantial inter-study heterogeneity. Serotype III predominated (≈32%), followed by 
serotypes Ia and V, reflecting global epidemiological trends and the predominance of hypervirulent 
lineages such as CC17. β-lactams retained excellent efficacy (resistance <3%), supporting their 
continued use as first-line agents for intrapartum antibiotic prophylaxis. In contrast, high resistance 
rates were observed for tetracycline (~88%), erythromycin (~35%), and clindamycin (~30%), largely 
associated with the high prevalence of resistance genes such as tetM, erm, and mef. Variability in 
sampling methods and the limited use of molecular tools may have influenced the detection of 
hypervirulent clones and resistance determinants. 
 
Conclusion: Group B Streptococcus remains a major public health issue in sub-Saharan Africa. The 
high prevalence of maternal carriage, coupled with rising antimicrobial resistance and the predominance 
of invasive serotypes, highlights the urgent need to strengthen microbiological surveillance and to 
accelerate the development and implementation of maternal vaccination strategies. 
 
Keywords: Streptococcus agalactiae and maternal colonization; antibiotic resistance and virulence 
factors; capsular serotypes in sub-Saharan Africa; antimicrobial resistance in Gabon 
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Introduction 
Streptococcus agalactiae, also known as Group B Streptococcus (GBS), is a major bacterial pathogen 
responsible for maternal and neonatal infections worldwide. Frequently colonizing the gastrointestinal and 
urogenital tracts of pregnant women, it constitutes one of the leading causes of Early- and Late-Onset 
neonatal sepsis, pneumonia, and meningitis1,2. In sub-Saharan Africa, neonatal mortality attributable to GBS 
remains particularly high, due to a high prevalence of maternal carriage combined with limited access to 
systematic screening and intrapartum antibiotic prophylaxis2,3. 
 

In addition to neonatal complications, GBS may also cause postpartum maternal infections, including endometritis 
and surgical site infections4. Studies conducted in Africa over the past decade report maternal colonization 
rates ranging from 10% to 30%, coupled with significantly higher neonatal mortality compared with high-
income regions2,5. These findings highlight the urgent need to improve prevention strategies, including 
targeted screening, intrapartum antibiotic prophylaxis, and, in the longer term, maternal vaccination. 
 

Although susceptibility to β-lactams—the first-line treatment for the prevention and management of GBS 
infections—remains generally preserved, several studies report a concerning increase in resistance to 
macrolides and lincosamides, which constitute the main therapeutic alternatives for penicillin-allergic 
patients6. This trend limits available treatment options and underscores the need for continuous surveillance 
of antimicrobial resistance7–9. 
 

Available data in sub-Saharan Africa remain fragmented, heterogeneous, and largely derived from local 
studies. Few regional syntheses simultaneously integrate maternal carriage prevalence, serotype 
distribution, resistance profiles, molecular characterization, and clinical outcomes2,10, thereby substantially 
limiting the ability of health systems to adapt therapeutic guidelines and prophylactic strategies. 
 

This systematic review therefore aims to estimate the pooled prevalence of maternal GBS carriage in sub-
Saharan Africa and to describe the distribution of capsular serotypes as well as antimicrobial resistance 
patterns over the period 2013–2025. 
 

Materials and Methods 
 

Study design and protocol registration 
A systematic review with meta-analysis was conducted in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines11. The study protocol was prospectively 
registered in the PROSPERO database (International Prospective Register of Systematic Reviews) under registration 
number CRD420261289510, to facilitate optimal systematic reviews transparency and reproducibility12. 
 

Search strategy and information sources 
A comprehensive literature search was independently conducted by two reviewers in the following electronic 
databases: PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, and African Journals Online (AJOL). 
 

The search strategy combined free-text terms and controlled vocabulary (MeSH and Emtree) related to 
Streptococcus agalactiae and antimicrobial resistance. Keywords included: “Group B Streptococcus”, 
“Streptococcus agalactiae”, “GBS”, “maternal carriage”, “antimicrobial resistance”, “antibiotic resistance”, 
“sub-Saharan Africa”, as well as the names of countries within the region. 
 

Studies published between January 2013 and December 2025 were included. No language restrictions were 
applied. Reference lists of the selected articles were also screened to identify any additional relevant studies. 
 

The research question was defined using a modified PICO framework, including pregnant women (and, 
where applicable, women of reproductive age), vaginal and/or rectovaginal GBS carriage, and outcomes 
related to prevalence, serotype distribution, and antimicrobial resistance. 
 

Eligibility criteria 
Observational studies (cross-sectional, cohort, or case–control) conducted in sub-Saharan Africa were 
included if they: 

https://doi.org/10.18103/mra.v14i7.7415
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1. Used a validated microbiological method for GBS identification;  
2. Reported quantitative data on maternal carriage;  
3. Provided usable data on prevalence or antibiotic susceptibility.  
 

The following were excluded: 
 

 Literature reviews, editorials, commentaries, and opinion letters;  
 Grey literature (theses, institutional reports, conference proceedings);  
 Case series;  
 Studies focusing exclusively on neonatal populations;  
 Studies with overlapping populations;  
 Publications not reporting original data or lacking an appropriate denominator.  
 

Study selection 
Study selection was performed independently by two reviewers using a two-stage process. Titles and 
abstracts were initially screened, followed by full-text assessment of potentially eligible articles. 
Discrepancies were resolved through discussion and consensus. 
 

Data extraction 
Data were extracted using a standardized form, including: 
 

 General study characteristics (author, year, country, study design);  
 Sample size and study population;  
 Sampling methods;  
 Microbiological identification techniques;  
 Number of colonized women;  
 Associated virulence factors;  
 Distribution of capsular serotypes;  
 Antibiotic resistance profiles;  
 Interpretation standards used (CLSI and/or EUCAST).  
 

Quality assessment 
The methodological quality and risk of bias of included prevalence studies were independently assessed by 
two reviewers using the Joanna Briggs Institute Critical Appraisal Checklist for Prevalence Studies13. Any 
disagreements were resolved by consensus. 
 

Statistical analysis 
Meta-analysis of prevalence estimates was conducted using a random-effects model, with Freeman–Tukey 
double arcsine transformation applied to stabilize variances. 
 

Statistical heterogeneity was assessed using Cochran’s Q test and quantified with the I² statistic. Potential 
sources of heterogeneity were explored through subgroup and sensitivity analyses where appropriate. 
 

Publication bias was evaluated visually using funnel plots and statistically using Egger’s and Begg’s tests 
when the number of included studies allowed. 
 

Outcome measures 
 

Primary outcome 
The primary outcome was the estimation of the pooled prevalence of maternal Streptococcus agalactiae 
carriage in sub-Saharan Africa, based on observational studies using validated microbiological methods, 
including bacterial culture with biochemical, serological, or molecular confirmation. 
 

Secondary outcomes 
Secondary outcomes included: 
 

 Distribution of GBS capsular serotypes among maternal isolates;  

https://doi.org/10.18103/mra.v14i7.7415
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 Prevalence of antibiotic resistance, particularly to β-lactams, macrolides, lincosamides, and tetracyclines, 
interpreted according to the Clinical and Laboratory Standards Institute (CLSI)11 and/or the European 
Committee on Antimicrobial Susceptibility Testing (EUCAST) 12;  
 Spatiotemporal variations according to country, study period, and population characteristics.  
 

Ethical considerations 
As this study was a systematic review based exclusively on published data, no ethical approval was required. 
 

Results 
 

Study selection 
The study selection process was conducted in accordance with the PRISMA Statement guidelines. A 
systematic literature search identified a total of n = 742 articles from electronic databases (PubMed, Scopus, 
Web of Science, Google Scholar, and African Journals Online), supplemented by additional manual searches. 
 

After removal of duplicates (n = 186), 556 articles underwent a screening stage based on titles and abstracts. 
Of these, 421 articles were excluded due to lack of relevance (non-target population, absence of data on 
Streptococcus agalactiae carriage, studies conducted in sub-Saharan Africa, or lack of usable data). 
 

A total of 135 articles were subsequently assessed in full text for eligibility. Among these, 110 studies were 
excluded for the following reasons: absence of prevalence data (n = 38), insufficiently described 
microbiological methodology (n = 27), non-compliant population (n = 21), duplicate cohorts or redundant 
data (n = 14), and absence of standardized diagnostic criteria (n = 11). 
 

Ultimately, 24 studies meeting the inclusion criteria were retained for qualitative and quantitative (meta-
analysis) synthesis. These studies, predominantly cross-sectional, primarily involved pregnant women in sub-
Saharan Africa and employed bacterial culture methods consistent with international recommendations 
(CLSI/EUCAST). 
 

The entire selection process is summarized in the PRISMA flow diagram (Figure 1). 
 

 
 

Figure 1. PRISMA flow diagram 

https://doi.org/10.18103/mra.v14i7.7415
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Characteristics of the included studies 
The main methodological characteristics of the included studies are presented in Table 1. 
 

The selected studies were conducted across several sub-Saharan African countries, including Ethiopia, 
Nigeria, Kenya, South Africa, Uganda, Namibia, Cameroon, Gambia, and Gabon, and predominantly 
involved pregnant women considered to be the target population for the prevention of neonatal 
Streptococcus agalactiae infections. 
 

Most studies employed a cross-sectional design, while two cohort studies included mother–newborn pairs. 
Sample sizes ranged approximately from 200 to 600 participants. 
 

Regarding sampling methods, both vaginal swabs alone and combined recto-vaginal swabs were used 
across studies. Diagnostic methods were primarily based on conventional bacterial culture, sometimes 
complemented by biochemical testing, capsular serotyping, or PCR. Interpretation of antimicrobial susceptibility 
testing relied mainly on CLSI standards, with a gradual adoption of EUCAST criteria in more recent studies. 
 

Table 1. Characteristics of the included studies 
 

Studies Countries PE DE P TE MP MI RA 

Mengist et al., 202513  Ethiopia 
Pregnant 
women 

Cross-sectional 2023–2024 ~400 Recto-vaginal 
Culture + 

biochemical tests 
EUCAST/CLSI 

Nanbol et al., 202214  Nigeria 
Pregnant 
women & 

unpregnant 
Cross-sectional 2019–2020 ~420 Vaginal Culture CLSI 

Belard et al., 20151  Gabon 
Pregnant 
women 

Cross-sectional 2012–2013 ~250 Vaginal 
Culture + 
serotyping 

CLSI 

Tesfaye et al., 202215 Ethiopia 
Pregnant 
women 

Cross-sectional 2021–2022 ~350 Recto-vaginal Culture CLSI 

Jisuvei et al., 202016  Kenya 
Pregnant 
women 

Cross-sectional 2018–2019 ~300 Recto-vaginal Culture CLSI 

Kwatra et al., 202417  South Africa 
Pregnant 
women 

Cross-sectional 2012–2013 ~500 Recto-vaginal Culture CLSI 

Dangor et al., 201518  South Africa 
Mothers–
newborns 

Cohort 2012–2014 ~600 Vaginal / rectal Culture CLSI 

Seale et al., 201619  
Multiple 
African 

countries 

Pregnant 
women 

Cross-sectional 2013–2015 ~450 Recto-vaginal Culture CLSI 

Namugongo et al., 201620 Uganda 
Pregnant 
women 

Cross-sectional 2015 ~309 Recto-vaginal 
Culture + tests 

biochemical tests 
CLSI 

Elikwu et al., 201621 Nigeria 
Pregnant 
women 

Cross-sectional 2015–2016 ~240 Recto-vaginal Culture CLSI 

Ali et al., 201922  Ethiopia 
Pregnant 
women 

Cross-sectional 2017–2018 ~280 Vaginal Culture CLSI 

Gizachew et al., 201923  Ethiopia 
Pregnant 
women 

Cross-sectional 2018–2019 ~260 Recto-vaginal Culture CLSI 

Africa et al., 201824  South Africa 
Pregnant 
women 

Cross-sectional 2016–2017 ~300 Recto-vaginal Culture + PCR CLSI 

Haimbodi et al., 202125 Namibia 
Pregnant 
women 

Cross-sectional 2019–2020 ~200 Vaginal Culture CLSI 

Nkembe et al., 201826 Cameroon 
Pregnant 
women 

Cross-sectional 2016–2017 ~220 Vaginal Culture CLSI 

Xavier et al., 202527 Nigeria 
Pregnant 
women 

Cross-sectional 2022–2024 ~350 Recto-vaginal Culture + PCR EUCAST 

Mukesi et al., 201928   Namibia 
Pregnant 
women 

Cross-sectional 2017–2018 ~180 Vaginal Culture CLSI 

Valère et al., 201729  Cameroon 
Pregnant 
women 

Cross-sectional 2015–2016 ~210 Vaginal Culture CLSI 

Alemseged et al., 201530  Ethiopia 
Pregnant 
women 

Cross-sectional 2013–2014 ~240 Vaginal Culture CLSI 

Kumalo et al., 202331  Ethiopia 
Pregnant 
women 

Cross-sectional 2021–2022 ~300 Recto-vaginal Culture EUCAST 

Alemayehu et al.202532  Ethiopia 
Pregnant 
women 

Cross-sectional 2023–2024 ~380 Recto-vaginal Culture + PCR EUCAST 

https://doi.org/10.18103/mra.v14i7.7415
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Studies Countries PE DE P TE MP MI RA 

Husen et al., 202333 Ethiopia 
Pregnant 
women 

Cross-sectional 2021–2022 ~290 Vaginal Culture CLSI 

Le Doare et al., 201734 Gambia 
Mothers–
newborns 

Cohort 2014–2016 ~500 Recto-vaginal Culture + PCR CLSI 

Roca et al., 201735 Gambia 
Pregnant 
women 

Cross-sectional 2015–2016 ~350 Recto-vaginal Culture CLSI 
 

Legend: PE: Study population; DE: Study design; P: Study period; TE: Sample size; MP: Sampling method; MI: Identification method; RA: Antimicrobial susceptibility 
testing standard; PCR: Polymerase Chain Reaction 

 
Prevalence of maternal carriage of Streptococcus agalactiae 
Table 2 presents the prevalence of maternal carriage of Streptococcus agalactiae (Group B Streptococcus, 
GBS) across the countries included in this review, highlighting generally high carriage rates comparable to 
those reported globally, but with substantial heterogeneity within sub-Saharan Africa. 
 
Table 2. Prevalence of maternal GBS carriage on a country based 
 

Studies  Countries Prevalence GBS (%) 

Belard et al., 2015 1  Gabon 19 

Seale et al., 2016 19  Kenya 12 

Dangor et al., 2015 18 South Africa 24 

Namugongo et al., 2016 20  Uganda 23,5 

Nanbol et al., 2022 14  Nigeria 3 

Ali et al., 2019 22  Ethiopia 15.7 

Gizachew et al., 2019 23  Ethiopia 25.5 

Mengist et al., 2025 13  Ethiopia 13 

Jisuvei et al., 2020 16  Tanzania 20.5 

Elikwu et al., 2017 21  Nigeria 19,7 

Africa et al., 2018 24 South Africa 29 

Kwatra et al., 2014 17  South Africa 24 

Tesfaye et al., 2022 15  Ethiopia 15,93 

Haimbodi et al., 2021 25  Namibia 5,7 

Nkembe et al., 2018 26  Cameroon 14 

Xavier et al., 2025 27 Nigeria 9,6 

Mukesi et al., 2019 28  Namibia 13,6 

Valère et al., 2017 29 Cameroon 21,3 

Alemseged et al., 2015 30  Ethiopia 13,7 

Kumalo et al., 2023 31 Ethiopia 24 

Alemayehu et al.2025 32  Ethiopia 13,3 

Husen et al., 2023 33 Ethiopia 16,8 

Le Doare et al., 2017 34  Gambia 33,7 

Roca et al., 2017 35  Gambia 31,3 

 
The data indicate that the prevalence of maternal GBS carriage in sub-Saharan Africa ranged from 12% to 
28%. The highest values were observed in South Africa (24–28%), whereas the lowest prevalence was 
reported in Nigeria (12%). In other countries (Gabon, The Gambia, Malawi), estimates fell within a relatively 
homogeneous intermediate range (19–25%). 

https://doi.org/10.18103/mra.v14i7.7415
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Overall, these findings suggest a regional average prevalence of approximately 20–25%, with moderate 
inter-study variability. The distribution of values indicates a degree of epidemiological consistency across 
the region, while also highlighting potentially significant national differences. 
 

Descriptive analysis of capsular serotype distribution, virulence factors, genes and resistance phenotypes of 
Group B Streptococcus in sub-Saharan Africa.  
The results presented in Table 3 describe the distribution of major capsular serotypes, virulence 
determinants, and antimicrobial resistance profiles of Streptococcus agalactiae (GBS) isolates in studies 
conducted in sub-Saharan Africa. 
 

This table highlights the strong relationship between capsular serotype distribution, virulence determinants, 
and antimicrobial resistance among GBS isolates. 
 
Table 3. Serotypes, virulence, and antimicrobial resistance in sub-Saharan Africa 
 

Categories Elements Frequencies Mecanism / Fonction Clinical impact Key References 

Serotypes 

Ia 15–25 % Polysaccharidic capsule Maternal colonization 39 

Ib 5–10 % Capsule Neonatal infections 22 

II 5–10 % Capsule Moderate Virulence 40 

III 25–40 % Capsule + CC17 Neonatal meningitis 41 

V 10–20 % Capsule Antimicrobial resistance 21 

Virulence 

cpsA–K >90 % Anti-phagocytic capsule Immune evasion 42 

scpB 80–100 % C5a peptidase Neutrophils inhibition 43 

cylE 70–90 % β-hemolysin Cytotoxicity 44 

hvgA 20–40 % Hypervirulent adhesin Invasion (CC17) 45 

rib 30–60 % Surface protein Meningitis 42,46 

bca 20–50 % α protein Adhesion 47 

bac 10–30 % β protein IgA interaction 42,48 

lmb 60–80 % Laminin binding Colonization 47 

fbsA/B 50–80 % Fibrinogen binding Invasion 49 

pilA/B/C 60–90 % Pili Biofilm / adhesion 50 

sip >90 % Immunogenic protein Vaccin candidate 46 

Resistance 

tetM / tetO 80–95 % Ribosomal protection Tetracycline resistance 1,16,26,42 

ermB / ermTR 20–40 % Ribosomal methylation Macrolides resistance 42,51 

mefA 10–25 % Active Efflux Macrolides resistance 42,52,53 

gyrA / parC <10 % Target-site mutation Quinolones resistance 54 

pbp2x 
mutations 

Rare PBP alteration 
β-lactamines reduced 

sensitivity 

55 

Phenotypes 

Constitutive 
MLSB 

10–30 % erm Crossed resistance 
Ineffective 

Clindamycine 

Inducible 
MLSB 

5–15 % erm Induced resistance Positive D test 

M phenotype 5–20 % mefA Efflux Macrolides only 

 
Serotype III remained the most predominant invasive lineage, largely dominated by the hypervirulent CC17 
clone, characterized by the presence of key virulence genes such as hvgA, rib, and pilus-associated genes. 
 

The widespread distribution of adhesins (fbsA, lmb) and immune evasion factors (scpB, capsular genes) 
underscored the ability of GBS to persist within the maternal genital tract and to facilitate vertical transmission. 
 

The results presented in Table 3 also demonstrated a near-universal presence of the tetM gene, accounting 
for the high levels of tetracycline resistance, whereas the erm and mef genes contributed to increased 
resistance to macrolides and lincosamides, which are commonly used as prophylactic alternatives in 
penicillin-allergic patients. 

https://doi.org/10.18103/mra.v14i7.7415
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Assessment of risk of bias based on the Joanna Briggs Institute Critical Appraisal Checklist for prevalence studies 
Table 4 presents the assessment of risk of bias for the included studies, conducted using the Joanna Briggs 
Institute (JBI) Critical Appraisal Checklist. 
 

All analyzed studies demonstrated acceptable methodological quality, with low to moderate risk of bias, 
thereby conferring reasonable credibility to the findings synthesized in this review. 
 

The results in Table 4 indicated an overall satisfactory methodological quality among the included studies, with 
the majority (approximately 60–65%) exhibiting a low risk of bias, particularly large-scale or multicentre studies. 
 

Tableau 4. Assessment of risk of biais using the JBI Critical Appraisal Checklist for prevalence studies 
 

Studies 
Appropriate 

sample 
Adequate 

recruitment 
Sufficient 

sample size 
Description of 

participants/context 
Valid Methods 

(GBS) 
Standardization 

Statistic 
analysis 

Bias management 
/ missing data 

Score 
(/9) 

Global risk 

Belard et al., 2015 1 Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Seale et al., 2016 19  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Dangor et al., 201518  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Namugongo et al., 201620  Yes Yes Yes Yes Partial Yes Yes Yes 8 Low 

Nanbol et al., 202214  Yes Yes Probable Yes Yes Yes Yes Partial 7 Moderate 

Ali et al., 201933 Yes Yes Probable Yes Yes Yes Partial Partial 6 Moderate 

Gizachew et al., 201923   Yes Yes Probable Yes Yes Yes Partial Partial 6 Moderate 

Mengist et al., 202513  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Jisuvei et al., 202016  Yes Yes Yes Yes Yes Yes Yes Partial 8 Low 

Elikwu et al., 201621 Yes Yes Probable Yes Yes Yes Partial Partial 6 Moderate 

Africa et al., 201824 Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Kwatra et al., 202417 Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Tesfaye et al., 202215  Yes Yes Yes Yes Yes Yes Yes Partial 8 Low 

Haimbodi et al., 202125 Yes Yes Limited Yes Yes Yes Partial Partial 6 Moderate 

Nkembe et al., 201826  Yes Yes Limited Partial Yes Yes Partial Partial 5 Moderate 

Xavier et al., 202527  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Mukesi et al.,201928  Yes Yes Limited Yes Yes Yes Partial Partial 6 Moderate 

Valère et al., 201729  Yes Yes Limited Partial Yes Yes Partial Partial 5 Moderate 

Alemseged et al., 201530  Yes Yes Probable Yes Yes Yes Partial Partial 6 Moderate 

Kumalo et al., 2023 31   Yes Yes Yes Yes Yes Yes Yes Partial 8 Low 

Alemayehu et al., 202532 Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Husen et al., 2023 33 Yes Yes Probable Yes Yes Yes Partial Partial 6 Moderate 

Le Doare et al., 201734  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 

Roca et al., 201735  Yes Yes Yes Yes Yes Yes Yes Yes 9 Low 
 

A limited number of studies were classified as having a moderate risk of bias, and none were categorized 
as high risk, thereby strengthening the overall robustness of the prevalence estimates. 
 

Discussion 
This systematic review, conducted between January 2015 and December 2025, aimed to estimate the 
pooled prevalence of maternal carriage of Streptococcus agalactiae in sub-Saharan Africa, as well as to 
describe capsular serotype distribution and antimicrobial resistance profiles in order to inform future 
surveillance and research priorities. 
 

Characteristics of the included studies 
The predominance of cross-sectional studies, although appropriate for prevalence estimation, limited the 
analysis of temporal dynamics in carriage and vertical transmission. Nevertheless, cohort studies conducted 
in South Africa and The Gambia confirmed the central role of maternal carriage in the occurrence of invasive 
neonatal infections, with transmission rates exceeding 50% in some cases18,34. 
 

Heterogeneity in sampling methods represented a major source of variability, with recto-vaginal swabs 
being significantly more sensitive than vaginal swabs alone, as recommended by international guidelines 
(Centers for Disease Control and Prevention). 
 

The continued reliance on culture-based methods, in the absence of molecular tools in several African 
settings, limited the detection of hypervirulent clones such as CC17 and resistance determinants, which are 

https://doi.org/10.18103/mra.v14i7.7415
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essential for understanding regional epidemiology19,38. Furthermore, discrepancies between CLSI and 
EUCAST standards may complicate the comparability of resistance profiles. 
 

Overall, these findings are consistent with regional meta-analyses demonstrating a high and variable 
prevalence of maternal carriage in sub-Saharan Africa2, highlighting the need for standardized protocols and 
greater integration of molecular approaches to enhance surveillance and inform prevention policies. 
 

Prevalence of maternal carriage of Streptococcus agalactiae 
The observed estimates are broadly consistent with international data, which place maternal GBS carriage 
prevalence at approximately 15–20%19,36. Slightly higher levels observed in some African studies, particularly 
in South Africa, may be explained by the use of more sensitive screening methods, including recto-vaginal 
sampling and standardized microbiological protocols. 
 

Conversely, lower prevalence rates, such as those reported in Nigeria, may reflect underestimation 
associated with less sensitive methodologies, particularly the use of vaginal swabs alone. Indeed, 
recommendations from the Centers for Disease Control and Prevention emphasize that combined recto-
vaginal sampling significantly enhances GBS detection. 
 

Moreover, the heterogeneity observed between studies may be attributed to contextual factors such as 
socio-economic differences, antenatal care practices, and population characteristics. Global analyses by 
Bianchi-Jassir have confirmed that such regional variations are common and reflect both methodological 
differences and epidemiological realities38. 
 

Overall, these findings confirm that maternal GBS carriage is frequent in sub-Saharan Africa and constitutes 
a major reservoir for neonatal infections. They underscore the need to harmonize screening protocols and 
strengthen prevention strategies, particularly in resource-limited settings. 
 

Distribution of capsular serotypes 
The distribution of capsular serotypes observed confirms a relatively conserved global epidemiological 
structure, albeit with notable African-specific features. Serotype III, with an estimated prevalence of 25–40%, 
represents the principal determinant of invasive neonatal infections, particularly meningitis. 
 

This observation is consistent with global analyses by Bianchi Jassir and Russell, which demonstrate a strong 
association between serotype III and the hypervirulent CC17 clone, responsible for a substantial proportion 
of Late-Onset neonatal infections36,38. 
 

Serotypes Ia and V, also frequently identified in sub-Saharan Africa, play a significant role in maternal 
colonization and the community reservoir. Serotype V, in particular, has been associated with increased 
resistance profiles, especially to macrolides, as described by Dangor18. This distribution suggests a partial 
overlap between virulence and resistance, a concerning phenomenon in resource-limited settings. 
 

Virulence factors 
The virulence profile highlighted a strong conservation of major determinants, particularly capsular genes 
(cpsA–K), present in over 90% of isolates included in the studies. This may be explained by the central role 
of the capsule in immune evasion through inhibition of phagocytosis, as demonstrated by Manning52. 
 

Factors involved in host–pathogen interaction were also widely distributed: the scpB gene (C5a peptidase) 
inhibits neutrophil recruitment53; lmb and fbsA/B facilitate adhesion to epithelial cells and the extracellular 
matrix54–57; and pili (pilA/B/C) contribute to biofilm formation and persistence47,58. 
 

The most critical element remains the presence of the hvgA gene, specifically associated with the CC17 clone, 
which confers enhanced trans-epithelial invasion capacity and neurotropism, as demonstrated by Tazi in 201042. 
This may explain the strong association between certain genotypes and severe forms of neonatal disease. 
 

Thus, the observed virulence profile suggests that circulating strains in sub-Saharan Africa possess a high 
invasive potential comparable to that observed in high-income countries. 
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Antimicrobial resistance: contrast between β-lactam stability and drift in alternatives 
One of the key findings of this study was the marked contrast between preserved susceptibility to β-lactams 
and the increasing resistance to alternative therapeutic agents. 
 

The very high prevalence of tetM/tetO genes (>80%) likely reflects longstanding and sustained selective 
pressure, potentially linked to the extensive use of tetracyclines in both human and veterinary medicine. 
This phenomenon has been widely documented by Shabayek5 and now represents a stable epidemiological 
marker of GBS. 
 

Resistance mediated by ermB and mefA genes (20–40%) constitutes a major clinical concern, particularly 
among pregnant women allergic to penicillin. MLSB phenotypes (constitutive and inducible) are associated 
with cross-resistance, significantly limiting the use of clindamycin, as described by Farley48. 
 

Mutations in pbp2x remain rare, confirming that penicillin continues to be the treatment of choice despite 
sporadic reports of reduced susceptibility 51, and highlighting the need for ongoing prospective surveillance. 
 

Risk of bias assessment 
The overall methodological quality of the included studies was robust, with a predominance of low-risk 
assessments, and most JBI criteria fulfilled by large-scale and multicentre studies. This can be attributed to 
representative sampling, the use of valid microbiological methods, and appropriate statistical analyses, 
thereby reinforcing the reliability of GBS prevalence estimates in sub-Saharan Africa18,34,38. 
 

Operational constraints (limited sample sizes, incomplete contextual descriptions, or suboptimal handling 
of missing data) were consistent with resource-limited settings and may explain the presence of studies 
classified as moderate risk14,23. 
 

Importantly, these limitations did not substantially affect the microbiological validity of the findings, as they 
are consistent with recent regional syntheses reporting overall acceptable but heterogeneous study quality 
in Africa52, thereby justifying the use of random-effects models. 
 

Vertical transmission and neonatal impact 
Studies including mother–newborn pairs reported variable vertical transmission rates, indicating significant 
materno-fetal transmission associated with high colonization prevalence. Systematic data suggest an 
average vertical transmission rate of up to 43%2. These findings confirm that maternal carriage represents 
the primary reservoir for neonatal GBS infection and a major determinant of early morbidity and mortality. 
 

Public health implications and vaccination 
The combination of frequent maternal carriage and the predominance of invasive serotypes (Ia, III, V) 
supports the development of complementary preventive strategies, particularly maternal vaccination against 
Streptococcus agalactiae. 
 

Systematic review findings indicate that multivalent vaccine formulations covering serotypes Ia, Ib, II, III, and 
V could provide substantial protection in the African context2. 
 

Knowledge gaps and research priorities 
Several gaps remain: (i) underrepresentation of certain regions, particularly Central Africa; (ii) lack of 
longitudinal studies assessing temporal trends in carriage and resistance; (iii) insufficient molecular data 
linking maternal colonization to neonatal infection; and (iv) limited consideration of socio-environmental and 
obstetric determinants. 
 

Addressing these gaps is essential to inform effective prevention and management strategies for GBS in 
sub-Saharan Africa. 
 

Strengths of the study 
This review has several strengths, including rigorous adherence to PRISMA guidelines, inclusion of recent 
studies across multiple sub-regions of sub-Saharan Africa, and an integrated analysis of maternal carriage, 
serotype distribution, virulence factors, and antimicrobial resistance. 
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Limitations 
Several limitations should be acknowledged. Firstly, the high heterogeneity observed between studies reflects 
substantial methodological differences, particularly regarding sampling sites and diagnostic techniques. 
 

Secondly, certain regions of sub-Saharan Africa, particularly Central Africa, remain underrepresented. 
 

Thirdly, the frequent absence of molecular characterization limits the precise identification of hypervirulent 
lineages such as CC17. 
 

Finally, the predominance of cross-sectional studies precludes analysis of temporal trends in carriage and resistance. 
 

Conclusion 
This systematic review confirms that maternal carriage of Streptococcus agalactiae remains frequent in sub-
Saharan Africa and constitutes a major determinant of the burden of invasive neonatal infections. 
 

Although the efficacy of β-lactams remains preserved, the increasing resistance to macrolides and 
clindamycin represents a growing concern for clinical management. 
 

Strengthening integrated prevention strategies, including microbiological surveillance, optimization of 
intrapartum antibiotic prophylaxis, and the development of maternal vaccines, appears essential to 
sustainably reduce neonatal morbidity and mortality associated with GBS in the region. 
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