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ABSTRACT 

Context and objectives: 
Probiotics are garnering significant interest for the prevention and management of infectious and 
nutritional diseases in Africa, a continent where malnutrition, HIV, and respiratory or diarrheal infections 
remain formidable challenges. However, clinical data regarding the use of specific probiotic strains in 
African populations are rarely synthesized. This review aims to provide a thorough overview of the 
current state of knowledge on probiotic applications for human health in Africa. 
 
Search strategy 
A targeted literature search was conducted in PubMed, Scopus, and Web of Science using MeSH terms 
and free-text keywords on November 2025, with priority given to randomized controlled trials and pilot 
studies conducted in African populations 
 
Clinical evidence and health impacts 
The evidence demonstrates that specific probiotic strains significantly reduce the duration and severity 
of acute infantile diarrhea and promote the restoration of beneficial gut microbiota in malnourished 
children. Furthermore, probiotics show promise in modulating systemic immunity and managing 
urogenital infections. However, their impact on anthropometric growth and respiratory infections 
remain modest and inconsistent across studies. Notably, a critical finding suggests that certain strains 
might increase HIV vulnerability by elevating activated endocervical CD4+ receptors. 
 
Future Outlook: Probiotics represent a potent, low-cost therapeutic avenue for Africa, yet current data 
are insufficient to support generalized clinical guidelines.  
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INTRODUCTION 
The African continent stands at a pivotal 
crossroads in its quest to improve public health 
outcomes. Defined by a complex interplay of 
nutritional challenges, a high burden of 
infectious diseases, and disparities in access to 
quality healthcare, Africa requires innovative, 
context-specific solutions to safeguard the well-
being of its people.1 Within this landscape, 
probiotics define as live microorganisms that, 
when administered in adequate amounts, 
confer a health benefit on the host, have 
emerged as a promising avenue for enhancing 
human health.2,4 

 
Pioneering research into the role of gut bacteria 
in health and longevity has strongly fueled the 
probiotic concept.5 Since then, there has been a 
surge of interest in identifying novel probiotic 
strains with specific functional properties and 
unraveling their mechanisms of action. 
Probiotics exert their effects by modulating the 
gut microbiota, enhancing intestinal barrier 
integrity, fine-tuning the immune system, and 
reducing systemic inflammation.6 However, 
studies evaluating the impact of probiotics on 
chronic conditions (such as diabetes, obesity, 
and gout) suggest that meaningful 
interventions should be personalized, as various 
factors must be considered to optimize 
probiotic efficacy.7,9 Probiotics have proven 
effective in preventing and treating diarrheal 
diseases, a leading cause of mortality among 
young children.9,11 They also show promise in 
improving nutritional status, bolstering immune 
function, and lowering the risk of various 
infections. Furthermore, probiotics may play a 
role in mitigating the adverse effects of 
antibiotic use, a growing concern in Africa due to 
rising antimicrobial resistance.12 These 
microorganisms offer the advantage of being a 
renewable resource, generally devoid of major 
side effects, and suitable for preventive use, 
particularly in contexts where infectious 
diseases and malnutrition simultaneously 
persist, as in Africa.1 

 
A large-scale study on the gut microbiome of 

African populations (South Africa, Burkina Faso, 
Ghana, and Kenya) revealed significantly higher 
bacterial diversity compared to highly 
industrialised populations. This microbiome is 
characterized by a predominance of Prevotella 
and Spirochaetes genera, contrasting with the 
Bacteroides enrichment typical of Western 
populations.13 Beyond biological hurdles, high 
poverty levels limit access to commercial 
probiotics for the majority.14 In response, many 
researchers have proposed using abundant and 
accessible local food matrices, defined here as 
the complex nutrient structures of traditional 
staples such as fermented cereals or tubers, to 
bring local or generic probiotics to the 
masses.15,18 

 
This review aims to provide a comprehensive 
overview of the current state of knowledge 
regarding probiotic applications for human 
health in Africa. It examines the evidence 
supporting probiotic use across various health 
issues, discusses the challenges and 
opportunities for implementation, and 
formulates recommendations for future 
research and policy to enhance the health and 
well-being of African populations. 
 
Use of previous studies on the clinical 
evidence for probiotics in African populations 
 
A targeted search was conducted using the 
reference databases PubMed, Scopus, and Web 
of Science. To identify the most relevant 
studies, MeSH descriptors and free-text 
keywords were combined using the Boolean 
operators AND and OR. The search strategy, 
adapted for each database, included the 
following terms: (“probiotics” OR “lactic acid 
bacteria” OR “Saccharomyces boulardii” OR 
“fermented foods” OR “yog*”) AND (“Africa” 
OR “Sub-Saharan Africa” OR a list of African 
countries) AND (“infectious diseases” OR 
“gastrointestinal disease” OR “diarrhea” OR 
“HIV” OR “malnutrition”). Inclusion criteria 
prioritized randomized controlled trials and 
pilot studies conducted specifically in human 
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populations in Africa, as well as studies 
exploring the probiotic potential of local food 
matrices. In contrast, case reports and studies 
focusing on strains without clinical application in 
African populations were excluded. Data 
synthesis was performed using a thematic 
narrative approach, structured around key 
public health areas: prevention of childhood 
diarrhea, immune modulation, management of 
urogenital infections, and challenges related to 
HIV. 
 
Probiotic Applications for Health in Africa  
Framework for Probiotic Use in Africa  
In many African countries, the regulatory 
framework governing probiotic use is poorly 
structured or altogether ignored. In more 
developed nations like South Africa, the 
purchase of probiotic products is overseen by 
pharmacists, who are tasked with ensuring 
patient safety.19 Although probiotics are not 
subject to SAHPRA (South African Health 
Products Regulatory Authority) approval, their 
marketing should ideally be based on proven 
scientific evidence. Despite significant growth in 
probiotic consumption across the continent 
over the last decade,19,20 the efficacy of these 
products is supported by only a handful of 
clinical trials conducted specifically on African 
populations. 
 
Probiotics and Childhood Health: Prevention and 
Treatment of Acute Infantile Diarrhea 
Infantile diarrhea remains a major cause of 
malnutrition, morbidity, and mortality among 
young children in Africa, where access to clean 
water and optimal hygiene is often precarious.11 
Several African clinical trials have shown that 
daily intake of specific probiotic strains can 
reduce the duration and severity of diarrheal 
episodes.21,23 For instance, Kambale et al.21 
reported in the Democratic Republic of Congo 
that the combination of Lacticaseibacillus 
rhamnosus GG and Limosilactobacillus reuteri 
DSM 17938 significantly decreased the average 
treatment duration in children with severe acute 
malnutrition (4.11 days versus 6.68 days in the 

placebo group) and halved the risk of recurrent 
diarrhea. These findings align with observations 
in Botswana by Pernica et al.22, where L. reuteri 
DSM 17938 led to a marked reduction in 
recurrent diarrhea episodes in malnourished 
children. Meta-analyses of studies conducted 
outside Africa (Asia and Latin America) confirm 
the efficacy of lactobacilli and bifidobacteria in 
preventing infectious diarrhea in children.24,25 
These works emphasize the importance of 
selecting robust strains capable of surviving 
gastric acidity and temporarily colonizing the 
intestinal mucosa. 
 
Impact on Growth and Development in 
Malnourished Children  
Severe acute malnutrition (SAM) hinders 
cognitive and physical development while 
increasing vulnerability to infections.26 In the 
Manyara region of Tanzania, Klingenberg et al.27 
found that a consortium of Lactobacillus 
acidophilus, Bifidobacterium bifidum, and 
Bifidobacterium longum did not significantly 
improve anthropometric parameters but did 
promote a higher proportion of fecal 
bifidobacteria. The dominance of bifidobacteria 
in the gut microbiota of newborns, particularly 
Bifidobacterium longum subsp. infantis, B. 
bifidum, and related species, is recognized as a 
hallmark of neonatal health and well-being. 
These bacteria efficiently degrade human milk 
oligosaccharides (HMOs), which infants are 
unable to digest, thereby producing beneficial 
metabolites such as short-chain fatty acids 
(SCFAs). Their abundance also contributes to a 
reduction in Enterobacteriaceae colonization, 
decreases intestinal permeability, and promotes 
the development of the immune system.27 In 
Uganda, Castro-Mejía et al.26 demonstrated 
that daily supplementation with L. rhamnosus 
GG and B. animalis subspecies, lactis BB12 
reduced diarrhea treatment duration by 26% in 
children aged 6-59 months with SAM, while 
improving intestinal bacterial diversity and 
partially restoring beneficial families like 
Lachnospiraceae. These observations are 
corroborated by data from Amadi et al.28 in 
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Nigeria, where probiotic strains from traditional 
yogurt accelerated nutritional recovery and 
reduced markers of systemic inflammation. 
However, a study by Benedikte Grenov et al.29 
showed a significant 26% reduction in diarrhea 
days during the outpatient phase, though no 
significant difference was observed during 
hospitalization. By reducing the duration or 
incidence of diarrhea, probiotics help lower the 
risk of malnutrition. Indeed, diarrhea leads to 
dehydration (mineral loss), maldigestion 
(insufficient nutrient absorption), and reduced 
brain growth rates in children under five. 
 
Modulation of the Infant Immune System  
The infant immune system undergoes critical 
maturation after birth, influenced by genetic, 
developmental, and environmental factors 
(diet, microbiota, pathogen exposure). This 
nascent immunity can be modulated by 
commensal flora or probiotic supplements. 
Sybesma et al.30 in Uganda observed that yogurt 
enriched with L. rhamnosus yoba 2012 and 
Streptococcus thermophilus significantly 
increased urinary hippurate levels, an indicator 
of increased colonic fermentation and immune 
maturation. In African contexts, this 
immunomodulatory effect is particularly 
relevant for endemic diseases like Malaria and 
HIV. Although data remain limited, results from 
children with Malaria/HIV coinfection suggest 
that certain Lactobacillus strains might mitigate 
cytokine storms and improve survival. The 
symbiosis between Streptococcus thermophilus 
C106 and L. rhamnosus (GR-1 or Yoba 2012) not 
only outcompetes invading pathogens but also 
boosts the immune system by inducing IgA 
secretion and improving intestinal barrier 
function. S. thermophilus has shown a significant 
ability to inhibit the adhesion and invasion of 
enteroinvasive Escherichia coli in HT29 and 
Caco-2 cells.31 These strains also contribute to 
increased transepithelial resistance and the 
phosphorylation of cytoskeleton and tight 
junction proteins (occludin, claudins, ZO-1), a 
vital mechanism for maintaining barrier 
integrity.32,33 An intact intestinal barrier is 

fundamental to preventing the translocation of 
bacterial inflammatory mediators like 
lipopolysaccharides into the bloodstream. 
Probiotics and Infections  
Infections, ranging from urogenital and 
respiratory to chronic viral infections like 
HIV/AIDS, are major public health challenges in 
Africa.  
 
Urogenital Infections  
Urogenital imbalances are primarily responsible 
for the proliferation of pathogens. The 
combination of Lactobacillus rhamnosus GR-1 
and Lactobacillus reuteri RC-14 has proven 
effective in restoring a healthy vaginal 
microbiota. In Rwanda, a pilot study by 
McMillan et al.34 found that women in a placebo 
group were significantly more likely to give birth 
prematurely compared to those taking these 
probiotics. In Soweto, South Africa, clinical 
studies20,35 established a link between vaginal 
probiotic supplementation and modest increase 
in cure rates for bacterial vaginosis, although 
colonization was not persistent. These results 
align with the findings from Canada and 
Portugal, where intravaginal probiotics helped 
restore a microbiota dominated by L. crispatus 
or L. jensenii.36 The mechanisms involve pH 
regulation via lactic acid, biofilm formation, and 
competitive inhibition of pathogens.37,38 
However, clinical responses vary based on 
population, dosage form, and baseline 
microbiota. 
 
Respiratory Infections  
Data on probiotics for respiratory infections in 
Africa remain scarce. A recent study in 
southwestern Uganda involving children aged 3-
6 showed a progressive but non-significant 
decline in respiratory symptoms among those 
consuming local probiotic yogurt.30 While these 
results suggest potential benefits, they remain 
modest. In contrast, research in Europe, Asia, 
and America has advanced further, 
demonstrating that strains such as Lactobacillus 
casei and Bifidobacterium animalis subspecies, 
lactis can reduce the frequency and severity of 
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respiratory infections in children.39,40 Experts 
still urge caution and call for more rigorous, 
targeted studies before recommending 
generalized use.41 

 
Probiotics and HIV Infection  
Probiotic supplementation has shown 
significant effects in treating diseases that 
induce dysbiosis7 There is a known positive 
correlation between dysbiosis and HIV 
infection.42 In Africa, where HIV prevalence is 
high, there is a stark lack of data on probiotic 
effects. One study by Hemmerling et al.43 found 
that L. crispatus consumption might actually 
increase vulnerability by raising the levels of 
activated endocervical CD4+ receptors.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Conversely, studies outside Africa suggest 
probiotics restore intestinal barrier integrity and 
reduce bacterial translocation.44,45 Work by 
Falasca et al.46 also showed improved 
immunological parameters, such as increased 
CD4+ and CD56+ cell counts, in HIV patients. 
These results highlight a promising avenue for 
improving HIV management in Africa through 
appropriate strategies like accessible local food 
matrices. 



Original Articles 
 
  Laverdure Tchamani Piame                                                                                                                                              
 

www.gjmedph.com Vol. 15, No 4, 2026                                                                                                                                             ISSN# 2277-9604 
 

Table 1: African clinical trials on the use of probiotics in human health 

Reference Country / 
Region 

Study type Target 
population 

Probiotic(s) used Application 
domain 

Key observations 

Hemmerling 
et al.43  

Umlazi (South 
Africa) 

Phase 2 RCT Cisgender 
women aged 
18-23 years 
(Nugent score 
4-10) 

LACTIN-V (Lactobacillus 
crispatus CTV-05) 

Bacterial 
vaginosis 
related to HIV 
susceptibility 

Significant increase in vaginal colonization 
by L. crispatus after 4 weeks. Persistence of 
L. crispatus in 26% of participants after 8 
weeks. Increased levels of activated 
endocervical CD4+ T cells. 

Klingenberg 
et al.27  

Tanzania 
(Manyara 
region) 

RCT Healthy 
infants (≥2 kg) 

Lactobacillus acidophilus, 
Bifidobacterium bifidum, 
Bifidobacterium longum 
subsp. infantis 

Prophylaxis 
(Prevention of 
neonatal 
infections and 
dysbiosis) 

No significant clinical effect observed. 
Increased bifidobacteria levels in stool 
samples of probiotic recipients. 

Sybesma et 
al.30 

Uganda 
(Sheema 
District) 

RCT Children aged 
3-6 years 

L. rhamnosus yoba 2012 and 
Streptococcus thermophilus 

Respiratory 
and urinary 
tract infections 

Non-significant reduction in respiratory 
symptoms. Significant increase in urinary 
hippurate levels. Favorable modulation of 
the microbiome and immune system. 

Kambale et 
al.21  

Kadutu 
(Democratic 
Republic of the 
Congo) 

RCT Children aged 
6-24 months 

Lacticaseibacillus rhamnosus 
GG and Limosilactobacillus 
reuteri DSM 17938 

Severe acute 
malnutrition 
(SAM) 

Reduction of treatment duration by 
approximately 2 days. Lower risk of 
diarrhea in the probiotic group. More than 
50% of children achieved nutritional 
recovery by week 6. 

Pernica et al. 
23 

Gaborone 
(Botswana) 

Multicenter 
RCT 

Children aged 
2-60 months 

Lactobacillus reuteri DSM 
17938 

Acute diarrhea No significant effect on recurrent diarrhea. 
Reduction in pathogenic species (Shigella, 
Campylobacter, enterotoxigenic 
Escherichia coli, Cryptosporidium). 

Brett et al.47 Abidjan (Côte 
d’Ivoire) 

RCT School-aged 
children 

1. Probiotic fermented 
yogurt 

Modulation of 
physiological 
stress 

Salivary cortisol levels significantly 
reduced. Possible dose-response effect: 
more regular consumption associated with 
lower cortisol levels. 

Castro-Mejía 
et al.26 

Kampala 
(Uganda) 

Prospective, 
randomized, 
double-blind, 

Children aged 
6-59 months 
(58% male; 

Lactobacillus rhamnosus GG 
and Bifidobacterium animalis 
subsp. lactis BB-12 

SAM and 
intestinal 
microbiota 

Approximately 26% reduction in days with 
diarrhea in the probiotic group. Decrease 
in cumulative diarrhea when probiotics 
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placebo-
controlled 
study 

14% HIV-
positive; 66% 
with 
edematous 
SAM; 61% 
with diarrhea) 

restoration were detected. Increase in α-diversity. 

Happel et 
al.20 

Soweto (South 
Africa) 

RCT Sexually active 
women with 
vaginal 
infection 

2. L. acidophilus, L. 
rhamnosus, B. 
bifidum, B. longum 

Bacterial 
vaginosis 

One-month cure rate observed. No 
persistent vaginal colonization detected. 

Grenov et 
al.29 

Kampala 
(Uganda) 

RCT Children aged 
6-59 months 
with SAM 

Bifidobacterium animalis 
subsp. lactis (BB-12) and 
Lactobacillus rhamnosus 

Severe acute 
malnutrition 
(SAM) 

During hospitalization: non-significant 
reduction in days with diarrhea. 
Outpatient phase: significant 26% 
reduction in days with diarrhea. 

Marcotte et 
al.35 

Soweto (South 
Africa) 

RCT Sexually active 
women aged 
18-40 years 

3. L. rhamnosus DSM 
14870 and L. gasseri 
DSM 14869 

Bacterial 
vaginosis 

Higher cure rate in the probiotic group 
(42%) compared with the control group 
(36%). 

McMillan et 
al.34 

Rwanda Pilot 
assessment 

Healthy 
pregnant 
women aged 
18-55 years 

4. Lactobacillus 
rhamnosus GR-1 and 
Lactobacillus reuteri 
RC-14 

Pregnancy 
duration 

Women in the placebo group were 
significantly more likely to deliver preterm. 

Pernica et 
al.22 

Gaborone 
(Botswana) 

Randomized 
pilot study 

Children aged 
2-60 months 

Lactobacillus reuteri DSM 
17938 

Diarrhea; 
children with 
severe 
malnutrition 

Reduced risk of recurrent diarrhea. 

Kerac et al.48 Malawi RCT Children aged 
5-168 months 

Pediococcus pentosaceus 5-
33:3, Leuconostoc 
mesenteroides 32-77:1, 
Lactobacillus paracasei ssp. 
paracasei 19, Lactobacillus 
plantarum 2362 

Severe acute 
malnutrition 
(SAM) 

No significant nutritional recovery. HIV-
positive children showed worse overall 
outcomes. 

Lei et al.49 Northern 
Ghana 

RCT Children with a 
mean age of 
17.4 months 

Weissella confusa and 
Lactobacillus fermentum 

Diarrhea and 
infectious 
diseases 

No significant effect on stool frequency. 
Fermented cereal (KSW) associated with 
improved well-being after 14 days. 
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Reduced risk of antibiotic-associated 
diarrhea. 
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Probiotic-Fortified African Fermented Foods 
as Carriers  
Traditional African fermented foods constitute 
complex, culturally embedded biological 
matrices that offer a unique potential as natural 
carriers of functional probiotics for human 
health. These products, derived from the 
fermentation of cereals (maize, sorghum, 
millet), dairy products, tubers, and fruits, 
harbour rich microbial ecosystems dominated 
by lactic acid bacteria (Lactobacillus, 
Limosilactobacillus, Pediococcus, Weissella, 
Leuconostoc) and yeasts (Saccharomyces, 
Candida, Kluyveromyces), which play a central 
role in food preservation, improvement of 
nutrient bioavailability, and the production of 
bioactive metabolites.7,16,17,50 Iconic products 
such as ogi, mahewu, kenkey, injera, togwa, 
amasi, nunu and kwete therefore represent 
microbial ecosystems that are naturally 
compatible with the integration of selected 
probiotic strains, making these foods 
biologically coherent and culturally acceptable 
vehicles for large-scale probiotic delivery in 
African populations.1,51 
The probiotic fortification of these fermented 
matrices fits within a broader strategy of bio-
functionalisation of traditional foods, allowing 
nutritional benefits, sensory acceptability and 
targeted physiological effects to be combined 
within a single dietary system. Several studies 
have demonstrated that probiotic strains such 
as Lactobacillus rhamnosus, Lactobacillus 
plantarum, Lactobacillus fermentum and 
Bifidobacterium lactis exhibit high viability in 
African fermented food matrices, with good 
stability during storage and enhanced 
resistance to simulated gastrointestinal 
conditions.16,17,52-54 The integration of 
Lactobacillus rhamnosus yoba 2012 into locally 
fermented beverages in East Africa provides a 
compelling illustration of this potential, showing 
benefits not only in terms of probiotic 
functionality but also food safety, particularly 
through the reduction of aflatoxin 
contamination, thereby strengthening the 
overall health value of the product.55,56 These 

findings clearly indicate that African fermented 
foods should not be viewed as simple 
technological carriers, but rather as functional 
biological ecosystems capable of enhancing 
probiotic efficacy. 
From a physiological perspective, probiotic-
enriched fermented foods represent a strategic 
tool for gut microbiota modulation, 
reinforcement of mucosal immunity, and 
regulation of inflammatory processes, 
particularly in contexts characterised by 
malnutrition, enteric infections and the rapid 
nutritional transition towards non-
communicable metabolic diseases.3,4,7,16,53 
Regular intake of probiotics through culturally 
integrated food matrices enables beneficial 
transient colonisation, promoting microbial 
balance, short-chain fatty acid production, 
regulation of intestinal permeability and 
modulation of systemic immune responses.8,57 
In the African context, this approach offers a 
major advantage over conventional 
pharmaceutical formulations, as it relies on 
accessible, culturally embedded and 
economically sustainable foods, thereby 
enhancing its potential impact at the 
community level. 
Nevertheless, the development of these foods 
as functional probiotic carriers remains 
constrained by several scientific and structural 
challenges, including microbiological 
standardisation, genomic characterisation of 
local strains, clinical validation of health effects 
and harmonisation of regulatory 
frameworks.58,59 Most traditional African 
fermentations still rely on spontaneous 
microbial processes, leading to high microbial 
and functional variability, which limits the 
reproducibility of observed probiotic 
effects.1,51,59 However, the emergence of African 
microbial biobanks, the expansion of omics 
approaches (metagenomics, transcriptomics, 
metabolomics) and the development of 
functionally characterised autochthonous 
strains are paving the way for a new generation 
of African probiotic fermented foods that are 
scientifically validated, clinically relevant and 
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adapted to local socio-economic realities.58,60 

 
Challenges and Future Perspectives  
The translation of probiotic research into 
effective health interventions in Africa remains 
constrained by structural, scientific, and 
regulatory limitations. Traditional fermented 
foods largely rely on spontaneous fermentation, 
leading to high microbial variability and limited 
reproducibility, which undermines product 
consistency and the reliability of probiotic 
health claims. In parallel, the clinical evidence 
base remains fragmented, with few large-scale, 
well-controlled trials conducted in African 
populations, restricting the formulation of 
robust, context-specific public health 
recommendations. 
 
Biological efficacy is further limited by 
technological issues pertaining to probiotic 
stability during processing, storage, and 
gastrointestinal transit, while market 
expansion, standardisation, and consumer 
protection are hampered by disjointed 
regulatory frameworks and inadequate quality-
control systems. A coordinated approach based 
on the creation of genomically characterised 
autochthonous strains, defined starting cultures 
tailored to regional food matrices, and the 
incorporation of multi-omics techniques to 
elucidate host-microbe-diet interactions is 
necessary to overcome these obstacles. 
Future advancements will rely on integrating 
probiotic innovation into community-centered, 

culturally grounded food systems that are 
backed by stringent clinical validation and 
standardised regulatory frameworks. African 
fermented foods have the potential to 
transform from traditional dietary habits into 
scalable, scientifically validated platforms for 
microbiome-based public health interventions, 
promoting disease prevention and nutritional 
resilience throughout the continent. 
 
Conclusion  
Probiotics are emerging as a promising strategy 
for enhancing public health in Africa, 
particularly regarding infantile diarrhea, 
immune modulation, and urogenital or 
respiratory infections. Clinical trials 
demonstrate their ability to reduce the severity 
of diarrhea in malnourished children and restore 
a beneficial microbiota. However, their impact 
on anthropometric growth and respiratory 
infections remain modest and inconsistent. 
Notably, some consumption might increase HIV 
vulnerability in certain contexts. Promoting 
probiotic use across the continent requires a 
strategy built on three pillars: education and 
awareness, robust regulatory frameworks, and 
tailored research to integrate beneficial strains 
into local foods. These efforts must be coupled 
with large-scale multicentric clinical trials that 
account for the diversity of African 
comorbidities (HIV, malnutrition, malaria) to 
produce evidence-based recommendations for 
public health policy

. 
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