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Summary
Background Melioidosis is a neglected tropical bacterial infection with a high mortality rate caused by the Gram-
negative soil bacterium Burkholderia pseudomallei. Although the disease is increasingly recognised in Asian and 
Pacific regions, the situation in Africa is characterised by a scarcity of data and great uncertainty regarding the disease 
burden and distribution. Here, we aimed to report cases of melioidosis in children younger than 5 years in Mali, 
where no confirmed melioidosis had been reported previously.

Methods Médecins Sans Frontières maintains a paediatrics programme in Koutiala, Mali, for children younger than 
5 years, including a microbiology laboratory. Between January 2018, and September 2021, biochemical characteristics 
of bacterial isolates suggested the presence of B pseudomallei in clinical samples from children admitted with severe 
signs of infection. Isolated strains were characterised by whole genome sequencing. Clinical data on the course and 
outcome of confirmed melioidosis cases were retrospectively analysed from the hospital records.

Findings 31 melioidosis cases of children younger than 5 years were confirmed. 15 (48%) cases were in infants aged 
12 months or younger. B pseudomallei-positive samples included 28 blood cultures, two pleural fluids, and one pus 
sample. Of 19 patients with available outcome data, 12 (63%) died. Phylogenetic analysis of the B pseudomallei isolates 
revealed high genetic diversity suggesting long-standing persistence of the bacterium in this region. We estimated an 
annual melioidosis incidence of 8·8 per 100 000 (95% CI 5·7–11·9) in the paediatric population and the derived 15·5 
per 100 000 (10·0–20·8) for the overall population.

Interpretation This is, to the best of our knowledge, the first case series reported in Mali and the largest cohort of 
melioidosis cases ever reported in Africa. Our annual incidence estimates suggest that melioidosis is a significant 
public health problem in this part of Africa. These findings clearly highlight the need for improved diagnostics and 
observational studies to learn more about the African melioidosis burden. They also support the inclusion of 
melioidosis in national health strategies to inform surveillance and empiric treatment protocols. As melioidosis is 
resistant to common empirical antibiotic regimens, these measures are essential to reduce the high mortality rate.

Funding None.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND 
4.0 license.

Introduction
Melioidosis is a frequently fatal infectious disease 
affecting humans and animals in subtropical and tropical 
regions. It is caused by the Gram-negative soil bacterium 
Burkholderia pseudomallei. Melioidosis is mostly acquired 
through environmental exposure; human-to-human 
transmission is exceptionally rare.1 Rural populations, 
often exposed through agricultural activities, are at 
greatest risk of infection, especially during times of heavy 
rain. Infection can be acquired through inhalation of 
contaminated aerosols, percutaneous inoculation, or 
ingestion of contaminated water or food.1

There is increasing evidence that melioidosis is 
massively underdiagnosed in many low-income and 
middle-income countries. Clinical manifestations range 
from acute sepsis to chronic or acute localised forms 
with abscesses in almost any organ, with lower 
respiratory tract infections in about half of all cases. 
Bacteraemia is detected in at least 50% of adult 

melioidosis cases.1 Melioidosis is generally considered a 
disease of older people with a median age of 
approximately 50 years. Its risk factors include 
co-morbidities such as chronic lung diseases, kidney 
disease, and diabetes, the major risk factor of acquiring 
melioidosis upon pathogen exposure. The clinical 
features of paediatric melioidosis are less well described. 
Paediatric melioidosis is generally believed to be a more 
localised disease with much less bacteraemic courses. In 
the two most thoroughly studied melioidosis endemic 
areas, northeast Thailand and northern Australia, 4% of 
all melioidosis cases are paediatric cases, and more than 
80% of paediatric cases had no recognisable risk factors 
identified.2,3

Early diagnosis of melioidosis is essential, because 
B pseudomallei is resistant to many drugs that are 
commonly used as empiric treatment of severe infections 
in endemic areas. Once the disease is diagnosed, specific 
treatment can reduce mortality substantially.1 The 
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number of cases actually detected in many endemic 
countries is much lower than predicted. The observed 
discrepancy is mainly the result of a combination of a 
limited awareness of the disease, insufficient diagnostic 
facilities, and the wide clinical spectrum.

Modelling approaches predict that 165 000 human 
melioidosis cases occur annually worldwide, resulting in 
89 000 deaths.4 The global mortality and disease burden 
of melioidosis was estimated to be substantially higher 
than those of many WHO neglected tropical diseases.5 
African countries south of the Sahara likely account for 
the largest melioidosis burden after the South Asia, 
East Asia, and Pacific region with 24 000 predicted cases 
annually (credible interval 8000–72 000).4 In contrast to 
these predictions, there are only sporadic reports of 
melioidosis cases from African countries south of 
the Sahara.6

Although B pseudomallei has been detected in the 
environment in various African countries,7,8 the scarcity 
of clinical data leaves uncertainty regarding the risk of 
exposure and the virulence of local B pseudomallei strains.
Also, there are only very few isolates available for genetic 

analysis preventing a more in-depth comparison of 
African isolates with those from other endemic areas.

Médecins Sans Frontières maintains a paediatrics 
programme in Koutiala, Mali, for children younger than 
5 years, including a clinical microbiology laboratory that 
can perform routine diagnostics to a standard that is 
usually not accessible to patients in large parts of Africa, 
south of the Sahara. The region around Koutiala is 
characterised by a high under-5 mortality rate, with 
infections accounting for a large proportion of deaths.9 
We conducted a retrospective observational study to 
compile clinical data from 31 children in whom we could 
detect B pseudomallei in clinical samples between 2018 
and 2021. Our study comprises the largest series of 
melioidosis cases from Africa ever reported and has 
enabled us to carry out, to the best of our knowledge, the 
first melioidosis incidence estimates for this region. 
Furthermore, also to the best of our knowledge, we 
conducted the first in-depth phylogenetic analysis of 
B pseudomallei isolates from human infections in Africa, 
offering an unprecedented insight into the genetic 
diversity in this region. By identifying cases in Mali and 

Research in context

Evidence before this study
In 2016, a modelling study predicted that large parts of Africa, 
south of the Sahara, were environmentally suitable for 
Burkholderia pseudomallei and likely represent the world’s 
second-largest melioidosis burden after the south Asia, 
east Asia, and Pacific region. These predictions sharply 
contrasted with the limited literature on melioidosis from 
various parts of Africa, which primarily consisted of rare, 
sporadic case reports, often from travellers diagnosed after 
returning to high-income countries, a few environmental 
studies, and isolated reports of animal infections, some 
published decades ago. To update the evidence, we searched 
PubMed for articles published between Jan 1, 2015, 
and March 31, 2025, using the keywords “melioidosis” and 
“Africa” with no language restrictions. We selected studies, 
including reviews, that addressed melioidosis acquired in African 
countries. Newly identified possible endemic regions included 
reports from Benin with a single autochthonous case, as well as 
from Ghana and Cameroon, both based on infections in 
travellers diagnosed after their return. In Kenya’s Kilifi County, 
five autochthonous cases were reported, among them 
four retrospectively identified archived blood culture isolates. 
The continuing lack of data from Africa on the exposure risk, 
disease burden, and virulence potential of local B pseudomallei 
strains still leads to great uncertainty in assessing the public 
health significance of melioidosis in Africa.

Added value of this study
Through the microbiological diagnostics available at our study 
site, which are rarely available in much of Africa, we identified 
31 melioidosis cases among children admitted to a clinic 

dedicated to children aged younger than 5 years in Koutiala, Mali 
run by Médecins Sans Frontières. To the best of our knowledge, 
these are the first cases of melioidosis ever described in this 
region. The cases in our study comprise approximately half of all 
melioidosis cases ever reported from Africa. Our estimations of 
incidence, together with the high mortality observed, indicate a 
regional disease burden comparable with highly endemic 
regions of the Asia Pacific region. Furthermore, our whole 
genome single nucleotide polymorphism-based phylogenetic 
analyses showed that clinical B pseudomallei strains in Mali are 
genetically diverse, suggesting long-standing persistence rather 
than more recent introduction.

Implications of all the available evidence
The history of melioidosis in highly endemic areas in Asia shows 
that this infection can go almost completely undetected when 
clinical awareness and laboratory capacity is missing. The 
previous reports on sporadic melioidosis cases across different 
parts of Africa, along with our identification of an endemic focus 
through local diagnostics, indicate a potentially grossly 
underestimated silent presence of this disease on the continent. 
Given the high mortality rate of melioidosis with untargeted 
therapy, our study shows the urgent need to raise awareness 
and introduce simple but effective laboratory algorithms to 
improve B pseudomallei identification. Clinical, environmental, 
and genomic studies are imperative to further characterise 
African melioidosis and risk factors. These will extend our study 
and help to map the true distribution of B pseudomallei, 
determine its routes of transmission, and develop targeted 
prevention strategies in Africa.
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estimating disease burden, we emphasise the importance 
of integrating B pseudomallei into diagnostic protocols 
and surveillance systems to support a more efficient use 
of limited health-care resources.

Methods
Study design and participants
We conducted a retrospective observational study of 
confirmed, hospitalised melioidosis cases admitted to 
the study clinic in Koutiala, Mali between January 2018, 
and September 2021. Médecins Sans Frontières 
maintains a paediatric programme in Koutiala, for 
children younger than 5 years, including a microbiology 
laboratory (appendix 2 p 1). Hospitalisation was limited 
to children with signs of severity. All clinical samples 
and data were collected during routine medical care of 
patients. This retrospective observational study was 
approved by the Comité National d’ Ethique Pour la 
Santée Et Les Sciences De La Vie, Bamako, 
Mali (2024002) and the institutional Ethics Review 
Board at Médecins Sans Frontières. Due to the 
retrospective nature of the study and in accordance 
with the ethics approval, no informed consent was 
obtained.

Procedures
All available clinical data were compiled from the medical 
records of confirmed cases. Nutritional status was 
assessed by measuring the median upper arm 
circumference with an age-adjusted Z score bracelet. 
Haematology parameters were analysed and malaria was 
diagnosed using standard laboratory techniques 
(appendix 2 pp 1–2). Clinical data were recorded by 
medical doctors during patient care, supported by an 
Antimicrobial Stewardship activity within the project and 
subsequently compiled into a Microsoft Excel sheet by an 
infectious disease physician to maintain accuracy. 
However, the challenging humanitarian environment of 
the study site led to a limited ability to access some 
patient files. The primary outcome of this study was 
patient mortality. Secondary outcomes were clinical 
presentations, risk factors, laboratory parameter changes, 
seasonal association of melioidosis cases, annual 
incidence estimates, and a phylogenetic analysis of 
B pseudomallei isolates.

Clinical specimens were incubated at 35°C on standard 
microbiological culture media. Blood cultures were 
incubated for 5 days using the BACT/ALERT system 
(bioMérieux, Marcy l’Etoile, France; appendix 2 p 1) and 
subcultured on standard media. Identification of 
bacterial cultures included Gram staining, oxidase 
testing, and biochemical API 20NE or 20E strips 
(bioMérieux). Isolates were considered suspicious, when 
the reaction profile obtained matched possible 
B pseudomallei profiles or profiles of related bacteria such 
as Burkholderia cepacia in the API 20 NE database. The 
presence of B pseudomallei isolate was confirmed by 

TTSS1-PCR and whole genome sequencing data 
(appendix 2 p 1). Antimicrobial susceptibility testing was 
performed using disc diffusion testing according to the 
European Committee on Antimicrobial Susceptibility 
Testing and gradient concentration strips (bioMérieux; 
appendix 2 p 1).

DNA was isolated using the NucleoSpin microbial DNA 
kit (Macherey-Nagel, Düren, Germany) according to Weigl 
and colleagues.10 DNA concentration was determined 
using the Qubit-BR assay kit on a Qubit four fluorometer 
(Thermo Fisher Scientific, Vienna, Austria). Next-
generation sequencing was performed on an Illumina 
MiSeq DX instrument (Illumina, San Diego, CA, USA) 
using Illumina DNA Prep Kit for a 2 × 300-bp paired-end 
sequencing run. Raw data were assembled with SKESA 
(default setting, version 2.3.0) implemented in SeqSphere 
(version 9.0.7; Ridom GmbH).

Core genome multi-locus sequence typing analyses 
were performed using SeqSphere (version 9.0.7).11 A 
contamination check was performed using Mash screen 
implemented in SeqSphere. Distance matrices were 
generated in SeqSphere by cross-comparison of 
individual alleles of found target genes. Minimum 
spanning trees were created in SeqSphere (default 
parameters, option “pairwise ignore missing values”).

Single-nucleotide polymorphisms were identified from 
whole genome sequencing data using SPANDX 
(version 4.0.2) and K96243 as the reference genome.12 
The phylogenetic tree was visualised using iTOL.

Monthly rainfall data were obtained from the gridded 
Climatic Research Unit Time-Series data (version 4.09; 
University of East Anglia, Norwich, UK) for the grid cell 
covering the region around Koutiala (12·5° N, 5·5° W).13 

Average precipitation was calculated for each month over 
the study period.

Statistical analysis
All children with confirmed B pseudomallei infection, 
between 2018 and 2021, were included in the study (n=31). 
Detailed clinical records were available for 12 children 
(the subgroup); however, parameter documentation was 
incomplete. Sample sizes therefore vary by analysis 
because missing observations were excluded. We assessed 
the association between monthly case numbers and 
precipitation using Spearman’s rank correlation in 
R (version 4.4.0). The melioidosis incidence 
per 100 000 population in children aged 0–4 years in 
Koutiala was calculated assuming a diagnostic test 
sensitivity of 60%, then compared with the corresponding 
incidence in Northeast Thailand (appendix 2 p 3). A 
normalisation factor was derived from this comparison 
and applied across all age groups in Mali (appendix 2 p 4). 
The mean number of cases was estimated considering 
the population structure in Mali and the assumption that 
the risk to acquire melioidosis is the same throughout the 
environmentally suitable zones for B pseudomallei,4 where 
approximately 91% of the Malian population live. A 

For the API 20 NE database see 
https://apiweb.biomerieux.com

For SPANDX see https://github.
com/dsarov/SPANDx

For iTOL see https://itol.embl.de

See Online for appendix 2
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step-by-step calculation is provided in appendix 2 (pp 3–4). 
We used the negative binomial distribution to estimate 
the average number of cases and the associated 95% CI 
using the MASS package in R (version 4.4.0; appendix 2 
p 4). Plots were created using R package ggplot2.

Role of the funding source
There was no funding source for this study.

Results
In 31 children admitted with severe signs of infection 
between January, 2018 and September, 2021 biochemically 
suspicious isolates were confirmed as B pseudomallei 
through a positive TTSS1-PCR and whole genome 
sequencing data. A retrospective analysis of clinical data 

from confirmed melioidosis cases revealed that of 
19 patients with available outcome data 12 (63%) patients 
died (male to female ratio 9:3; table 1). Although specific 
causes of death were not recorded, all deceased children 
had positive blood cultures (table 1). Blood cultures were 
taken based on clinical criteria for sepsis suggesting that 
the likely cause of death was sepsis.

The median age of melioidosis patients was 
13 months (IQR 8–36) and 23 (74%) participants were 
male and eight (26%) were female (table 1). 
Ten (32%) patients were younger than 12 months. The 
age distribution of melioidosis cases reflects the general 
age distribution of patients from whom blood cultures 
were collected in Koutiala during the study 
period (4989 [30%] of 16 711 children aged <12 months). 
28 (90%) of 31 children had B pseudomallei-positive blood 
cultures from a total of 2095 children with positive blood 
cultures during the study period. Two children had 
positive pleural fluids, and one had a positive pus sample. 
Nine (29%) of 31 patients were diagnosed in September, 
during the rainy and the malaria season (figure 1). The 
cases per month strongly correlated with both the average 
monthly precipitation of the same month (Spearman’s 
r=0·844) and the previous month (0·713).

In a subgroup of 12 patients with detailed clinical data 
available (table 2), eight of 11 with documented 
temperature values presented with fever on admission. 
The most prevalent clinical symptom was respiratory 
distress (n=10). In seven children, gastrointestinal 
symptoms such as vomiting, diarrhoea, or a refusal to 
breastfeed were reported. Two children showed abscesses 
in the cranial area, and one child additionally had an 
elbow abscess. The clinical parameters on admission 
predominantly showed elevated heart rates (six of 12) and 
hypotonia (eight of 11 with documented values), 
indicating the systemic effects of infection. Three children 
presented with critically low peripheral oxygen saturation 
that called for oxygen therapy. The median time from 
symptom start to hospital admission was 4·5 days (data 

Sex Age, 
months

Admission Burkholderia 
pseudomallei 
isolated from

Outcome

1 Male 9 January, 2018 Blood Deceased

3 Female 36 March, 2018 Blood NA

4 Male <1 March, 2018 Blood NA

6 Male 12 April, 2018 Blood Deceased

7 Male 36 August, 2018 Blood NA

8 Male 12 August, 2018 Blood NA

12 Female <1 September, 2018 Blood Deceased

13 Male 24 September, 2018 Blood Deceased

14 Male 24 September, 2018 Blood NA

16 Male 36 September, 2018 Blood NA

17 Male 48 October, 2018 Blood NA

19 Male <1 May, 2019 Blood NA

20 Male 12 May, 2019 Blood Deceased

24 Male 13 July, 2019 Blood Deceased

26 Male 24 August, 2019 Blood Deceased

29 Male 36 September, 2019 Blood NA

30 Female 36 September, 2019 Blood Deceased

32 Male 24 October, 2019 Blood Cured

33 Female 48 October, 2019 Blood Deceased

34 Male 12 October, 2019 Blood Deceased

36 Male 12 March, 2020 Blood Deceased

37 Male <1 February, 2020 Blood Cured

40 Female 9 September, 2020 Blood Referral 
(for 
surgery)

41 Male 7 August, 2020 Pleural fluid NA

43 Female 36 September, 2020 Pus Cured

50 Female 6 May, 2021 Pleural fluid Cured

51 Male <1 June, 2021 Blood NA

52 Male 7 July, 2021 Blood Cured

54 Female 36 July, 2021 Blood Cured

55 Male 24 July, 2021 Blood Deceased

58 Male 58 September, 2021 Blood NA

NA=not available.

Table 1: Demographic and basic clinical data of all 31 melioidosis cases 
admitted from 2018 to 2021 by patient identification number

Figure 1: Monthly distribution of melioidosis cases and average precipitation 
in Koutiala from 2018 to 2021
Number of cases is shown as light brown bars, the monthly precipitation in mm 
as connected circles.
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available for the 12 children). The median length of stay 
for the children who were cured was 24 days (data 
available for six children). The median time to death 
from admission (available for four children) was 8 days. 
In four (44%) of nine children with an available 
differential blood count, leucocytosis was observed, 
driven by elevated numbers of granulocytes. In three of 
the deceased children lymphopenia was observed. All 
children presented with moderate to severe anaemic 
haemoglobin levels (11 of 11 children with documented 
values). Five children were also diagnosed with malaria. 
Of the seven children with severe anaemia 
(ie, haemoglobin <7·0 g/dl) four had malaria potentially 
contributing to the anaemia. Apart from one child with 
described trisomic facies, no underlying medical 
conditions were noted. Eight of 10 children with known 
nutritional status showed signs of undernutrition, with 
median upper arm circumference Z scores at least 
one SD below the median value for age and sex.

Seven (58%) of 12 children received antibiotic treatment 
with ceftazidime or a carbapenem as recommended for 
the intensive phase of melioidosis treatment.1 
Antimicrobial susceptibility testing of isolates showed no 
resistance to ceftazidime, carbapenems, amoxicillin–
clavulanic acid, and trimethoprim–sulfamethoxazole 
drugs recommended for the treatment of melioidosis.

Based on the 31 confirmed paediatric melioidosis cases 
in Koutiala, we estimated an incidence rate of 5·3 
per 100 000 (95% CI 3·4–7·2) for the paediatric 
population and 9·3 per 100 000 (6·0–12·6) for the total 
population per year (appendix 2 pp 3–4). However, if we 
consider that blood cultures for melioidosis only have a 
sensitivity of about 60%,1,14 then the estimated incidence 
rate increased to 8·8 per 100 000 (5·7–11·9) for the 
paediatric population and 15·5 per 100 000 (10·0–20·8) 
for the total population. From the two incidence rates of 
the total population one can extrapolate an average of 
either 1907 (95% CI 1230–2584) or 3178 (2050–4264) 
annual melioidosis cases in Mali. However, it is 
reasonable to assume that the sensitivity of paediatric 
blood cultures is well below 60%. If the sensitivity is 
assumed to be 40% the estimated incidence rate increases 
to 13·2 per 100 000 (8·5–17·9) for the paediatric 
population and 23·1 per 100 000 (14·9–31·3) for the total 
population (appendix 2 p 5), extrapolating to an average 
of 4746 (3054–6434) annual melioidosis cases.

All 31 available clinical isolates were subjected to whole 
genome sequencing and were found to represent 
27 distinct sequence types. 17 sequence types were novel 
(figure 2). Three of the sequence types were previously 
found in isolates from the environment in Ghana and 
Nigeria (sequence type 12 and 930) and a traveller 
returning from western Africa (sequence type 349) to 
Spain.7,8,15 Seven known sequence types with deposited 
origin were also found in the Americas and the 
neighbouring island of Martinique. Comparative analysis 
of the 31 B pseudomallei genomes with a global set of 
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218 genomes placed our isolates in a clade with 
B pseudomallei strains from other African countries and 
the Americas (figure 3). Within the African clade, isolates 
from Mali share a distinct clade with isolates from 
Gabon.

The 31 isolates from Mali are genetically diverse 
(figure 2) since most of them differ in more than 
2000 alleles in the analysis of the 4221 core genome 
multi-locus sequence typing targets.

Discussion
Of the 19 children with known outcome data, 
12 (63%) died, a mortality similar to what is reported 
from other countries such as Viet Nam.17 In line with 
known endemic areas, most of our 31 paediatric 
melioidosis cases occurred during periods of heavy 
rainfall. Based on our cases, we estimated an annual 
incidence of 15·5 per 100 000 for the total population 
per year in Mali considering a blood culture sensitivity 
of 60%.14 From the incidence rate one can extrapolate an 
average of 3178 (95% CI 2050–4264) annual melioidosis 
cases in Mali, clearly extending beyond the 580 (190–1912) 
melioidosis cases predicted for 2015 by a modelling 
study4 (adjusted to 668 cases for 2018–21 considering 
population growth). These numbers are comparable to 

highly endemic regions such as northeast Thailand and 
Australia’s Top End.2,18 Assuming that the sensitivity of 
blood cultures in our paediatric setting is likely well 
below 60%, our estimates of incidence would be 
considerably higher (appendix 2 p 5). Furthermore, 
additional factors suggest that the identified cases 
substantially under-represent the actual incidence of 
melioidosis in the study region. Since only severe cases 
were admitted to the clinic, localised less severe disease, 
which might have occurred in outpatients, is not 
represented in our study. Additionally, long distances 
from the clinic likely hinder health-care access. Despite 
the limitations of our study, such as the retrospective 
design, small sample size, geographical restriction, and 
paediatric focus, this is the largest series of melioidosis 
cases ever reported from Africa, and to the best of our 
knowledge, the first case series ever reported from Mali.

In Australia cutaneous melioidosis is the most 
common presentation of paediatric melioidosis, whereas 
suppurative parotitis is common in Thailand and 
Cambodia.19–21 In East Malaysia children commonly 
present with cervical node swelling and if disseminated 
disease is present, with pneumonia.22 The detection of 
28 B pseudomallei-positive blood cultures out of 
31 children in our study is notably high, especially since 

Figure 2: Core genome multi-locus sequence typing minimum-spanning tree of paediatric isolates from Koutiala
Each circle represents an allelic profile based on a sequence analysis of 4221 core genome multi-locus sequence typing target genes. The numbers on the connecting 
lines refer to the number of allele differences. Circles are coloured according to sequence type. White circles represent novel sequence types.
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bacteraemic melioidosis is generally considered to occur 
at lower rates in children than in adults.19,21 This 
observation could be the result of a diagnostic bias since 
only severely ill children were admitted to our study 
clinic. However, this finding could also suggest a high 
susceptibility to severe forms in our specific study 
population, increased virulence of the B pseudomallei 
isolates, or high environmental exposure to contaminated 
water or soil. The high proportion of children with 
respiratory and gastrointestinal symptoms suggests that 
inhalation and ingestion were the main routes of 
infection. In our study population, respiratory distress 
was a prominent sign of melioidosis, which was also 
described in other studies investigating paediatric 

melioidosis (eg, Viet Nam and Malaysia).17,23 
Gastrointestinal symptoms have also been documented 
in paediatric melioidosis and are often seen in 
conjunction with other systemic manifestations.17 We 
have no data on whether or not haemoglobinopathies 
such as sickle cell disease or thalassemia were present in 
our study population, the latter being a known risk factor 
for paediatric melioidosis. The reason for the observed 
male to female imbalance with a majority being male 
patients is unclear and needs further investigations. 
Eight of ten melioidosis cases with known nutritional 
status showed signs of undernutrition, a known risk 
factor for severe infections in children younger than 
5 years in Africa and possibly paediatric melioidosis.24,25 

Figure 3: Core single nucleotide polymorphism-based maximum likelihood phylogeny of 218 global Burkholderia pseudomallei isolates
The tree was rooted on MSHR0668, the most ancestral Burkholderia pseudomallei strain, as identified by Price and colleagues.16

Tree scale: 0·1

Africa
Mali
Americas
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However, our clinic’s malnutrition focus could have 
introduced bias and therefore further observational 
studies are needed to clarify associated risk factors and 
the clinical presentation of melioidosis in Mali and other 
African countries. Due to the wide clinical spectrum, the 
diagnosis of melioidosis is restricted to microbiological 
laboratories, posing an enormous hurdle for most low-
income and middle-income countries. Apart from the 
modelling study that predicted melioidosis in Mali4 there 
was only a single clinical report of cutaneous melioidosis 
in the region of Kita, although no information was 
provided on the bacterial identification method.26

In our Koutiala laboratory B pseudomallei-suspicious 
isolates could be detected, because a blood culture system 
was used routinely and costly biochemical identification 
systems were available to test non-fermenting Gram-
negative rod bacteria. Even though such identification 
methods might not be available soon in many resource-
limited laboratories in Africa, there is a solution for this 
bottleneck. Gram-negative, cytochrome c oxidase-positive 
rod bacteria can be tested for colistin and gentamicin 
resistance and amoxicillin-clavulanic acid susceptibility, 
an antibiotic resistance pattern characteristic for 
B pseudomallei. This unique antibiotic resistance profile 
can be identified using disc diffusion antibiotic 
susceptibility tests. These are accessible in resource-
limited microbiology laboratories and were shown to be 
highly specific when used on bacterial cultures from 
clinical samples.27 The applicability of this algorithm for 
Malian strains is proven by the fact that all our isolates 
show the respective resistance pattern, which was 
retrospectively analysed.

Apart from B pseudomallei identification challenges, 
the limited availability of blood cultures is a major issue 
in low-resource settings. This limitation is highly 
relevant for melioidosis diagnostics, since there is a 
high prevalence of bacteraemic melioidosis in affected 
adults. However, the availability of blood culture 
systems alone does not guarantee the diagnosis of 
melioidosis, because non-fermenting Gram-negative, 
oxidase-positive bacterial blood culture isolates might 
not be further differentiated and labelled as 
Pseudomonas spp.28 It cannot be ruled out that 
B pseudomallei isolates can be found among such 
strains and that the introduction of the mentioned 
simple laboratory algorithm could substantially 
improve identification.

Once suspicious cases are detected, definitive 
confirmation of B pseudomallei can be obtained at 
reference centres. Most importantly, a positive triple-disc 
test can prompt the initiation of appropriate melioidosis 
treatment.27 Treatment comprises an intensive therapy for 
a minimum of 10–14 days with either ceftazidime or a 
carbapenem (meropenem or imipenem) with or without 
trimethoprim–sulfamethoxazole followed by an 
eradication therapy with trimethoprim–sulfamethoxazole 
for 3–6 months.1

Our case series enabled us to address the local 
population structure of African clinical B pseudomallei 
strains in detail. Phylogenetic analysis places our novel 
isolates within the African clade and revealed high 
genetic diversity aligning with diversity patterns observed 
in environmental strains from Nigeria and Ghana 
(appendix 2 pp 6–7). Among the 31 strains 17 unknown 
sequence types were identified. Three of the known 
sequence types with documented origins were previously 
detected in Nigeria and/or Ghana. Previous studies 
indicate that B pseudomallei originates from Australia and 
spread to southeast Asia and further to south Asia and 
east Asia and then arrived in Africa approximately 
2000 years ago.29,30 These studies suggested that the 
subsequent migration from Africa to the Americas took 
place during the slave trade of 1650–1850.29,30 The 
introduction of B pseudomallei from Africa to 
the Americas fits our multi-locus sequence typing data, 
as seven of the ten known sequence types found in our 
study population are also present in the Americas.

Although our findings are specific to Mali, they have 
broader public health implications for other countries in 
African regions, since many of these countries share 
comparable environmental and socio-economic conditions 
and health system structures. As practical next steps, we 
suggest a stringent application of the simple and cost-
effective laboratory algorithm for identifying B pseudomallei 
cultures in patients with a fever of unknown origin to 
improve the timely diagnosis of melioidosis. Additionally, 
the reanalysis of archived cultures, sero-surveillance, and 
environmental studies might provide indications for the 
presence of melioidosis in other parts of Africa.

Our findings reveal a significant burden of paediatric 
melioidosis in Koutiala highlighting the urgent need for 
increased clinical awareness and improved diagnostic 
capacity, as a basis for appropriate treatment to reduce 
mortality. This need is further strengthened by the sharp 
rise of diabetes in Africa, a major risk factor for 
melioidosis. New serological methods for cost-efficient 
and less invasive melioidosis diagnostics are encouraging, 
including point-of-care assays, but need to be validated in 
prospective studies.31 To inform the implementation of 
context-specific diagnostic protocols, we emphasise the 
need for expanded research efforts to assess the burden 
and clinical characteristics of melioidosis in Africa.
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