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A B S T R A C T

Melioidosis is a life-threatening infection caused by the Gram-negative 
bacterium Burkholderia pseudomallei, mainly found in Southeast Asia. 
Recently, African foci have been identified, although reports remain 
mostly anecdotal. In Africa, multiple febrile diseases have been errone-
ously attributed to malaria in the past, and many cases of fever remain 
mis- or undiagnosed. Vigilance for previously under-recognized patho-
gens may enhance our understanding of disease epidemiology and facil-
itate improvement of patient care. Melioidosis may be such a condition. 
We summarize data on melioidosis in Africa and discuss the future direc-
tions for epidemiological, clinical, and bacteriological studies. We con-
clude that searching for old bugs in new places is no academic treasure 
hunt but a clinically relevant activity to pursue.
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B A C K G R O U N D

Melioidosis, caused by the Gram-negative soil bacterium Burkholderia 
pseudomallei, is an often serious, if not lethal, condition ranging in its clin-
ical spectrum from asymptomatic infection to fulminant septic illness. 
The organism was described for the first time by Captain Alfred Whitmore 
in Rangoon, Burma, in 1912.1 Melioidosis was initially called Whitmore’s 
disease, and previous names of Burkholderia pseudomallei included Pseu-
domonas pseudomallei, Bacillus whitmore, Malleomyces pseudomallei, Pfeiferella 
pseudomallei and Whitmorella pseudomallei. Melioidosis is predominant-
ly found in Southeast Asia and northern Australia. However, other foci 
have been identified recently, suggesting a patchy yet global distribution 
between the 20°N and 20°S degrees of latitude.2 The disease affects main-
ly persons who are in regular contact with soil and water, and most cases 
occur in patients with underlying illnesses or those taking immunosup-
pressive medications. Epidemiological, bacteriological and clinical char-
acteristics of the disease have recently been reviewed elsewhere.3 Several 
anecdotal case reports and small case series4-13 have been reported lately 
from East and West Africa, as well as on the presence of B. pseudomallei in 
the environment14,15 and in animals.16-18 This is raising questions about 
this infectious agent’s distribution and reservoir across the continent, as 
well as about the clinical relevance of melioidosis in Africa. What is the 
‘real’ distribution of the infectious agent and resulting disease frequency 
and presentation across the continent? Is, in reflection of its overall irreg-
ular distribution pattern, the central part of the continent spared? Or did 
we overlook the disease so far? And if so, does this make a difference, and is 
melioidosis a problem of relevance on a continent ridden by a plethora of 
other, in the order of magnitude in any case far more important infectious 
diseases?

To provide an overview of the literature on melioidosis in Africa and 
its public health relevance, we searched the PubMed database (last update 
in June 2014). The following Mesh terms were used: melioidosis or pseu-
domallei or Whitmor* combined with the geographic search filter for Afri-
ca.19 The search was limited to studies published in English and French. 
All titles and abstracts were screened for relevance, and all reference lists 
of included articles were scanned for additional relevant papers. Figure 1 
depicts the literature search flow. Information extracted from the litera-
ture includes articles representing environmental and animal data (Table 
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1), as well as reports on human cases of melioidosis (Supplementary Table 
1). Figure 2 provides a visual overview on melioidosis in Africa as docu-
mented to date.

Figure 1     Literature search flow and results 
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Reference20 was in press at the time when the literature was searched, and is hence not 
represented in this search flow chart.
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Table 1     Published reports of melioidosis and B. pseudomallei in animals and 
the environment  

Authors, Years REF

Girard G,
(1936)16

Maclennan IS (1953) 21

Provost Al and 
Vigier M, (1956)4

Ferry R et al., (1967-
1971)17

Dodin A and Ferry R, 
(1960)14

Dodin A and Ferry R, 
(1974)*14

Galimand M and 
Dodin A, (1977-1979)22

Batchelor BIF et al., 
(1994)*15

Van der Lugt JJ and 
Henton MM, (1995)*18

Wiersinga WJ et al., 
(2015)20

Kind of report (N)

Animal: Pig (1)

Animal: Horse (1)
Animal: Goat (1)

Animal: Pigs (> 100)

Animal: Camel (1)

Environmental: Soil (6/8, 
75%) and water (11/31, 35%)

Environmental: soil and 
water

Environmental: negative 
study; Soil (0/ 81) and water 
(0/71)
Animal: Goat

Environmental; Soil 
(21/800)

Area/country

Madagascar

Egypt
Chad (Fort-Lamy)

Niger (Niamey) at abat-
toir, pigs were brought 
from Burkina Faso 

Africa2

Burkina Faso, Niger 

a) Cote d’Ivoire 
b) Madagascar 
c) La Reunion 
Kenya3: 

South Africa 

Gabon

Clinical characteristics

Hemorrhagic sub 
maxillary lymph node 
-
Lymphadenopathy, 
ganglion
Abscesses in liver, 
spleen and lung in 
apparently healthy pigs 
at an abattoir
Abscess retropharyn-
geal
Along pig transpor-
tation routes

a) Piggery b) Zoo c) Soil 
with horses

2 rice, 3 study sites

Swelling one half of 
the udder and several 
nodules;
mastitis, udder and 
kidney abscesses

8 sites (100 x site), rice 
paddle, football pitch, 
cattle ranch, next to 
school (with Bps IHA 
positivity)
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Culture characteristics
Antibiotic susceptibility
Characteristics identically as on 
photographs of Bps
-
Pus from mesenteric ganglia;  
characteristic match Bps
Abscess liver, spleen, lung; characte-
ristics match Bps

Abscess; characteristic match Bps

Resist: CHL

ND

Resist: GEN, CST
Oxidase +

Abscesses udder and kidney; blood 
tryptose and MacConkey agar (grey, 
later slightly yellowish);
Sens: AMC 
Resist: PEN, CEPH, AMI, TET, CHL, 
CST, TMP, NIT, ENR 
Oxidase +
Ashdown agar typical of Bps; 
Sens: AMC
Resist: CST

Method of identification 
(IHA, inoculation in animals)
Passage through guinea pig 
(tissue from sub maxillary gland)
-
ND

ND

Inoculation and sacrifice of 
guinea pig
Inoculation and sacrifice of guinea 
pig (abscess in spleen, liver, lung 
kidney)
ND

API 20 NE; Inoculation and 
sacrifice of guinea pig

Intraperitoneal and subcutaneous 
inoculation in guinea pigs;
Subcultures confirmed in Institute 
for Animal Science and Health, 
Lelystad, the Netherlands

According guidelines soil sampling 
[15] (latex test, API 20 NE 1156576);
PCR; WGS; MLST (ST879)

Level of 
evidence
Probable

Probable
Probable

Probable

Probable

Definite **

a) Possible 
b) Definite ** 
c) Possible
Negative 
study

Probable

Definite

1 Data are only extracted from the abstract. 
2 Specific country of acquisition was not detailed.
3 Study conducted after case report in Kenya. 
* Year of event is unkown, year of publication is used.  
** Isolate characterized and confirmed by MLST by Godoy et al.23
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Figure 2     Prevalence of B. pseudomallei in Africa

The definition is based on the recently published consensus guideline for soil sampling for B. 
pseudomallei.24 Table 2 provides the definitions for the color-coded levels of evidence. Figure 
made with help of Bas Mooij.



Table 2     Prevalence of B. pseudomallei in Africa
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Level of 
evidence

Definite

Probable 

Possible 

Definition

Organism isolated from soil or water with adequate identification by culture or 
a B. pseudomallei-specific PCR, and strong evidence for melioidosis having been 
acquired in that country (in human or animal)

No report identified of B. pseudomallei isolation from soil or water, and weak 
evidence for melioidosis having been acquired in that country; for example, 
cases with traveling history

Organism isolated from soil or water that was considered to be B. pseudomallei,
but identification process not sufficient to exclude other, nonpathogenic 
environmental Burkholderia spp. such as B. thailandensis, and no evidence for 
melioidosis having been acquired in that country



A  B R I E F  H I S T O R Y  O F  M E L I O I D O S I S  I N  A F R I C A 

A brief history of melioidosis in Africa Melioidosis in Africa may be pres-
ent ubiquitously but in low endemicity, and may therefore often stay 
unrecognized. Because of its sporadic appearance, little is known about 
the disease manifestations and the presence of its causative agent in this 
part of the world. Here, we provide an overview of the history of melioido-
sis in Africa by summarizing available data of this illness and its causative 
organism B. pseudomallei.

 Animal and environmental reports 
In 1936, the first potential presence of Whitmore’s disease was reported in 
a dead pig from Madagascar.16 Initially, researchers assumed that plague 
was the cause of death, but the Gram-negative bacterium on photographs 
resembling B. pseudomallei elicited further research. Eventually, after 
repeated inoculation in guinea pigs, a strain of B. pseudomallei was isolat-
ed from a hemorrhagic submaxillary lymph node. Notwithstanding high 
numbers of animals with similar lesions presented in abattoirs, further 
research was not performed.25,26 Thereafter, Provost and Vigier isolated 
a strain of B. pseudomallei from a lymph node of a goat in Chad in 1956.4 

From 1967 to 1971, 100 strains of this pathogenic organism were isolated 
from lesions of pigs from an abattoir in Niger. These pigs originated from 
a farm in Burkina Faso.17 In 1960, Dodin and Ferry conducted an envi-
ronmental study along the trading route that these pigs were transported 
along and discovered B. pseudomallei to be present in soil in Burkina Faso 
and Niger.14 

Additionally, Galimand and Dodin subsequently found B. pseudomal-
lei in the soil of Ivory Coast, Madagascar and La Réunion between 1977 and 
1979.22 The existence of B. pseudomallei on La Réunion could possibly be 
connected to the story of a French horse that was exported to the Island 
in 1979 and died shortly after arrival.25,27 This horse came originally from 
Paris where an outbreak of B. pseudomallei among horses was reported at 
that time.25,27 However, without strain identity verification which at that 
time was not possible, horse and soil isolates may have been entirely dif-
ferent.

In Kenya, the environmental survey of Batchelor and colleagues aimed 
at detecting the pathogen in soil.15 The colony morphology of one isolate 
did match that of B. pseudomallei including a corresponding biochemical 
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profile. This isolate, however, did not react with reference antisera and 
subsequent ribotyping was negative.15

In South Africa, van der Lugt and Henton identified B. pseudomallei in 
abscesses of the mammary glands and the kidney of a goat.18 Three years 
earlier, similar lesions were found in another goat, but no bacteriological 
testing was performed in that case.18

 Melioidosis in humans 
The first potential human case of melioidosis on the African continent was 
reported from Chad in 1959 in a soldier who had previously served in Indo-
china for five years.4 This finding gave rise to the question whether this 
human variant was imported from Indochina, or whether it had already 
been present in Chad for a long time. Hence, more scholarly attention was 
given to the potential presence of melioidosis in Africa leading to various 
studies that aimed at healthy citizens whose serum was tested.20,28,29

Of note, a seroepidemiological study from Burkina Faso in the mid-
1970s found that over 10% of a total of 173 healthy villagers had a positive 
antibody titer for B. pseudomallei. The indirect hemagglutination assay, 
a test to determine the presence and titer of antibodies to B. pseudomal-
lei, and immunofluorescence were used with a cut-off value of 1:20.28 
This finding was in perfect correspondence with environmental studies 
reported earlier from this area that had resulted in positive soil samples.25 
In accordance, preliminary findings of Frazer found positive B. pseudomal-
lei antibodies titers in 25/426 (5.9%) healthy adults in Uganda29 with a titer 
of 1:40 or higher (up to 1:2,560 in one case). In Western Europe, the first case 
of melioidosis imported from East Africa was reported in the early 80s. A 
Danish man with presumed recurrent pulmonary tuberculosis developed 
septicemia and symptoms of urinary tract infection two weeks after his 
return from Kenya.5 Cultures indicated that B. pseudomallei, and not Myco-
bacterium tuberculosis, was causing the respiratory illness. The mode of 
transmission in this case remained unclear. The patient was treated with a 
combination of oxytetracycline, sulfamethoxazole, and trimethoprim for 
one month, followed by sulfamethoxazole and trimethoprim for another 
month. The clinical response was good and after one month of treatment 
the patient was discharged. 

A few years later (1985), the first melioidosis patient in West Africa was 
reported in The Gambia where a febrile girl, born in Sierra Leone, present-
ed with a palmar abscess from which B. pseudomallei was isolated.6 Thereaf-
ter, case reports of patients with melioidosis were reported from across the 
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continent. Martinet7 described a melioidosis case imported from Mada-
gascar to La Réunion. Of interest, more than five months after this case, 
two more patients with sepsis due to B. pseudomallei were seen in the same 
hospital in La Réunion. It was hypothesized that nosocomial transmis-
sion through a contaminated bronchoscope played a role.7 Simultaneous-
ly, the first official patient with melioidosis in Mauritius was diagnosed 
in 2005.8 Other cases of human melioidosis were more recently reported 
from Madagascar,9 Nigeria11 and Malawi.12 Imported cases from Africa 
to Europe were reported in France (country of patient origin remaining 
unclear),30 Spain (imported from the Gambia10 and Madagascar,13 and the 
UK (imported from Nigeria).11 Most recently, the first molecular sequence 
typing (MLST) confirmed case of melioidosis in Central Africa was report-
ed in a female farmer with diabetes in Gabon.20 
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D I S C U S S I O N

The clinical spectrum of the 13 reported cases as acquired in Africa rang-
es from fulminant sepsis and abscesses involving multiple organs4,8,20 to 
localized infection involving one organ (e.g. pneumonia9 and osteomy-
elitis6), which corresponds with the clinical picture as observed in other 
parts of the world. In line herewith, in the cases described from Africa, 
known melioidosis risk factors were found; such as diabetes mellitus,10,11,20 
chronic pulmonary disease,5,7 and the use of immunosuppressive drugs.7,8

Our knowledge of both animal and environmental distributions of B. 
pseudomallei in the African continent is far from complete. To that end, it 
is also important to note that in the early years (probably to up to the mid-
1970s) diagnostic methods to identify the various Burkholderia species or 
the confirmation of the presence of B. pseudomallei were not fully estab-
lished; and that in earlier reports the techniques used were often not pro-
vided in the literature. Recently, guidelines were proposed for optimizing 
strategies to determine the presence of this organism in soil.24,31 One of 
the primary aims of these guidelines is to lower probability of false neg-
ativity (if insufficient samples are taken or inappropriate techniques are 
used) or false positivity (if methods are not adequate to exclude related Bur-
kholderia species) results from environmental studies. Moreover, propaga-
tion of low cost and ‘low-tech’ methods aims at making these methodolo-
gies applicable in resource-poor settings.24 Serological methods applied in 
epidemiological studies20,28-29 and case reports6,9 differ. Additionally, these 
studies used different cut-off values for antibody titers. Clearly, there is a 
need for an accurate, inexpensive, simple serological assay to assess expo-
sure to B. pseudomallei. For the time being, however, serological evidence of 
exposure should be based on assays with known sensitivity and specificity 
against culture confirmed melioidosis, with the indirect hemagglutina-
tion assay being the best available option for years.32 Few studies report 
culture results to finally confirm a diagnosis of melioidosis. Polymerase 
chain reaction (PCR) based confirmation of colonies was used in only five 
out of the 13 human melioidosis case reports.9-13 MLST and whole-genome 
sequencing (WGS) used in the most recent case reports10-13,20 is the method 
of choice to further characterize B. pseudomallei strains.33 

It remains unclear to what extent cases of melioidosis are still over-
looked across the continent. Identifying this illness depends on clini-
cians’ awareness and the availability of adequate microbiology laborato-
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ries to diagnose B. pseudomallei.26 It should be noted that, even with such 
facilities available, B. pseudomallei could be mistaken as contamination 
and may be misidentified by standard identification methods as API20NE 
and more recent methods such as automated microbial identification sys-
tems MALDI techniques. Figure 2 provides an overview of the prevalence 
of B. pseudomallei in Africa as known up to date, in which environmental 
samples and cases in animals and humans are categorized as definite, 
probable, or possible.24,31 

 Does the absence of a diagnosis of melioidosis means there is none? 
Obviously, as shown above, this is not necessarily the case. As we learn 
from other African countries, melioidosis may present with a less distinct, 
less clear-cut clinical presentation than the ‘usual’ Southeast Asian text-
book entity.2 In analogy, and although comparability is limited, there is 
an interesting example of another ‘Asian’ entity having not been associat-
ed with the African continent for long. Gnathostomiasis is a helminthic 
infection known to be prevalent throughout Southeast Asia, and in a con-
fined area of Northern South America.34 For a long time, it was believed 
the African continent was devoid of Gnathostoma spp., helminths whose 
larvae are known to cause a Calabar swellinglike syndrome (except that 
there is no loiasis in Southeast Asia) as characteristic feature in humans, 
and being transmitted from definitive hosts (felids and canids) via interim 
hosts by means of undercooked foodstuff (frogs, fish) to man – also a rather 
unexpected way of parasite transmission outside areas known for the con-
sumption of raw fish as in Southeast Asia and South America (ceviche). 

The first time that gnathostomiasis was reported in the literature 
from Africa as possibly autochthonous disease was back in 2003 with the 
report on two travelers – father and son – to Zambia who presented in the 
USA and in South Africa after having consumed raw fish marinated in 
lemon juice, which they had fished on the Zambezi river in western Zam-
bia in 1998 35 Initially, they were suspected of having contracted schistoso-
miasis. Symptoms were unspecific first, including eosinophilia; only later 
the characteristic of migratory skin lesions developed. Earlier evidence, 
according to Hale et al.,35 dates back to 1994 when a cluster of three cas-
es was diagnosed (yet not directly reported in the literature) in Tanzania; 
however, the level of evidence and further details were not reported. While 
autochthonous gnathostomiasis was highly likely, it remained unclear 
whether there was a possible earlier exposure in Asia or the northern part 
of South America. The first time that evidence for African autochthonous 
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gnathostomiasis was clear-cut and beyond doubt established was reported 
in 2009.36 Two patients who had contracted gnathostomiasis in Botswana’s 
Okavango Delta, following consumption of raw bream, developed typical 
symptoms three and five weeks after return to the UK, respectively. While 
the dimension of the problem remains limited, it is interesting to see that 
sentinel travelers put the disease on Africa’s map, rather than that it sur-
faced locally. What do we learn from this story? It nicely demonstrates that 
our understanding of disease endemicity follows often traditional pat-
terns of thinking – once we do not expect something in a particular area, 
we may be prone to miss the diagnosis. With the particular example giv-
en here, the public health relevance may be limited in terms of numbers 
encountered and in terms of morbidity and mortality; but knowing about 
an emerging disease is, naturally, key to establishing the correct diagno-
sis and for initiating specific treatment in individual cases; and learning 
about and implementing infection-preventive measures to limit case 
numbers on a broader scale. 

 Could some ‘malarial fevers’ be due to melioidosis? 
Prior to the large-scale implementation of rapid diagnostic malaria tests 
to precede therapy with an artemisinin derivative containing drug com-
bination (the World Health Orgnanisations’s ‘RDT-ACT’ strategy), the 
diagnosis of (severe) malaria was overapplied to many African settings.37,38 

Only after the rise of RDT-ACT across malaria-endemic areas became the 
search for alternative diagnoses of febrile disease systematic.39-41 By now, 
many studies demonstrate a considerable portion of faulty clinical diag-
noses of malaria being attributable to fungal, mycobacterial and bacteri-
al (bloodstream) infections, with streptococci, Escherichia coli and non-ty-
phoidal salmonellae predominating among those. While those pathogens 
are prevailing, there is some evidence from various countries as described 
in this paper that highlight that melioidosis and melioidosis-like organ-
isms are constituting rare but potentially life-threatening differential 
diagnoses. Knowledge of the epidemiological background is important to 
facilitate swift diagnosis and targeted early treatment. However, recently 
published studies on fever in African patients37-41 not being due to malaria 
naturally reveal the diagnoses being anticipated as per choice of diagnos-
tic tools applied; and melioidosis was not specifically part of the screen-
ing tools applied. To that end, we motivate herewith to consider looking 
systematically for melioidosis as an infrequently occurring yet important 
differential diagnosis in patients across Africa. 
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F U T U R E  P E R S P E C T I V E
 

The consensus guidelines for sampling of B. pseudomallei provide the basis 
for the development of an accurate and comprehensive African map of the 
presence of B. pseudomallei in the environment.23 Undertakings like this 
can be of considerable importance for the infectious diseases community 
not only from a scientific point of view but also because of its potential 
consequences on public health. To that end, we have recently carried out a 
successful search for Burkholderia spp. in soil and melioidosis cases in the 
Central African country Gabon, halfway between established melioidosis 
sites in Africa.20 We suggest that future research efforts in other parts of 
Africa are warranted to accomplish our epidemiological understanding of 
melioidosis, and to be aware of melioidosis as an under-recognized, overall 
rare but important differential diagnosis of febrile conditions in Africa.
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S U P P L E M E N T A R Y  M A T E R I A L 

Supplementary Table 1     Human melioidosis reports from Africa (case reports, cases series, sero-epidemiological studies)

Authors, 
Years REF 

Provost Al, 
Vigier M, 
(1959)4

Dodin A, 
Ferry R, 
(1975)*28

Frazer DN, 
(1971/1972)29

Bremmel-
gaard 
A et al., 
(1980)5

Wall RA et 
al., (1985)*6

Martinet O 
et al., 
(2004)*7

Issack MI 
et al., 
(2005)8

Borgherini
et al., 
(2005)9

Kind of report (N)

Case report
(1)

Sero-epidemiological
(23/173) 13%

Sero-epidemiological 
(25/426) 5.9% 

Case report (1)

Case report (1)

Case series (3)

Case report (1)

Case report 
(1)

Area  acquired 
(diagnosed)

Chad
- stayed 5yr in 
Indochina

Burkina Faso

Uganda 

Kenya (Denmark)1

The Gambia (Sierra 
Leone)

Madagascar 
(La Reunion)

Mauritius
(Mauritius)1

Madagascar (La 
Reunion) 
- visited Tunisia, 
Turkey, Mauritius, 
Madagascar

Details  

Soldier, Man  (Age NN)   
 

Villagers (Gender and 
age NN) 

Adult Africans from 
Kampala  (Gender and 
age NN)
Man  (64yr)

Woman (12yr)

a) Man (60yr)  
b) Man (81yr)  
c) Woman

Woman  (40yr) 

Man (58yr) 

Risk factors

ND

Healthy

Healthy

Pulmonary TB
- contact with 
apparently healthy 
dogs
- skin lesion while 
swimming in the 
sea

ND

a) Smoker
b) CPI 
c) SLE
- nosocomial  
transmission 
SLE
- prolonged and 
regular exposure 
to mud 
- rainfall higher than 
monthly average
Smoker
- fishermen’s village 
hygiene was quite 
poor)
- during rainy 
season 

Clinical features

Septicemia: pur-
pura, hyperthermia, 
epitasis, hemorr-
hages
NA

NA

Diarrhea, fever, 
septicemia and 
symptoms of 
urinary tract

Palmer abscess, 
osteomyelitis,
febrile (38-40.5)
a) Sepsis, respira-
tory distress; 
b/c) Septicemia;

fever, diarrhea
cellulites leg

High fever, cough, 
pneumonia
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Treatment 

None

NA

NA 

OTC (4w); 
SXT (8w)
1-mo hospi-
talization

CHL + TET 

a) CAZ
b/c) CAZ, 
SXT (20w) 
 

None

IPM (2w); 
SXT (20w)

Outcome 

Hospitalization, 
sepsis, died (d7)

NA

Not retraceable 
for follow up

Complete 
recovery

Improved; lost 
to follow up

a) Complete 
recovery
b/c) ND

Died (d9)
- veterinary 
not reported 
previously in 
Mauritius 

Resolution at 
3mo

Sample type

Blood

Serum

Serum

Blood, urine, 
sputum

Puss

a) Blood, BAL 
fluid 
b/c) ND

Blood

BAL fluid

Colony morphology
Ashdown agar

Morphology match,
agar ND

NA

NA

Ashdown agar 
typical of Bps

ND

ND

After 48h dry and 
rugose

Ashdown agar 
typical of Bps

Antibiotic suscepti-
bility Arabinose
Oxidase

ND

NA

NA

Sens: TET, SUL.
Mode sens: TMP, 
KAN 
Resist: CST, PEN, 
AMP, CAR, CEF, 
STR, GEN, TOB
Arabinose:  lack 
of assimilation, 
Oxidase+
ND

ND

Sens: SXT  
Resist: CST, AMP, 
LEX, GEN, CIP
Susc: AMC, TET, 
CEF, PIP, MEM
Oxidase +
Sens: CAZ, IPM, 
CIP
Resist: all aminosi-
des, CST
Arabinose:  lack of 
assimilation

Identification 
(API 20NE, VITEK) 
Confirmation tests 
(IHA, PCR, inocu-
lation)
Identification tests 
ND, inoculation in 
goats

IHA test cut-off 1:20
IF

IHA test cut-off 1:40
1 with 1:2560

Bacteriological 
routine tests and 
animal inoculation 
test in guinea pigs,
antibodies against 
Bps: most 
pronounced against 
P. aeruginosa

IHA 1:10.000, cut-
off ND

ND

API20NE (1156577)
Confirmation tests 
ND

API20NE
PCR Bps
IHA: 16.000, cut-off 
ND

Level of 
evidence

Probable

Probable

Probable

Probable**

Probable

Probable

Probable

Probable
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Amezyane 
T et al., 
(2010)*30

Cuadros J 
et al., 
(2009)10

Salam AP et 
al., (2011)*11

Katangwe 
T et al., 
(2011)12

Morosini 
MI et al., 
(2011)13

Case report
(1)

Case report
 (1)

Case report (1)

Case report (1)

Case report (1) 

Africa (France)

The Gambia 
(Spain)

-  visited Senegal and 
Guinea-Bissau

Nigeria (UK)1

Malawi 
(near boarder with 
Mozambique)

Madagascar
(Spain)

- visited 12 African 
countries

Man (60yr) 

Man (29yr) 

Woman (46yr) 

Boy (16-mo)

Woman (35yr)

None

Auto-immune 
hepatitis, DM
- first week rainy 
season

DM type 2, no 
alcohol or smoking

- Half of year 
flooding  
- Parents were 
maize farmers and 
kept goats and pigs

- Ingestion of raw 
goat milk
-Inoculation or ex-
posure to soil/water 
not identified

Fever, mycotic iliac 
aneurysm, lung and 
liver  melioidosis
Month-long history 
of fever, pain in 
legs, bilateral calf 
abscess (pyomy-
sitis), pneumonia, 
septic embolism in 
spleen

Localized lymph-
adenopathy

Fever, poor feeding; 
subcutaneous 
lesions, edema of 
hands and feet  

Bilateral dactytilits
with arthritis, 
cervical/inguinal 
lymphadenopathy
Fever and 
arhralgias.
Bilateral lung 
military infiltrates, 
bronchial inflam-
matory signs
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IPM + CIP 
(5w) IV; SXT 
(20w) oral
CAZ + SXT 
(5w); DOX + 
SXT (20w)

MEM (1w) 
iv; SXT 
(12w) oral

IV CAZ 
(30d)
Oral SXT 
(6mo) 

IV CAZ 
(3w); oral 
DOX (3w); 
AMC, DOX, 
changed 
SXT (3mo) 

Resolution at 
6mo

Complete 
recovery

Resolution at 
3mo, no follow 
up

Remained well 
(4w), lost to 
follow up

After 1yr no 
relapsing 
symptoms

Blood, arterial 
tissue

Pus, sputum

Blood

Blood, aspirate 
of pus from 
subcutaneous 
nodule

Blood, BAL fluid

 

ND

ND

Ashdown agar 
typical of Bps 

White colonies 

Sheep and choco-
late agar: grayish 
colonies, with earthy 
odor, no Ashdown

ND

Sens.: CAZ, FEP, 
AMC, PIP, TZP, CHL
Arabinose and 
oxidase ND

Antibiotic susc 
ND Oxidase+

Sens: AMC 
Resist: GEN
*CST disk testing 
unavailable
Oxidase+

Sens: CAZ, MEM, 
MIN, LVX, SXT
Arabinose and 
oxidase ND

ND

VITEK II (B. cepacia)
API20NE (Bps 
1156576)
PCR combined with 
reverse line blot, 
MLST (ST349) (same 
Martinique), closely 
Ecuador (ST 12) and 
USA (ST 518)

Established trading 
posts in the French 
colonies during the 
17th-19th centuries
API20NE
PCR Bps str 204 
MLST (ST707) 
Most closely related 
to ST26 Niger, 
ST82 France, ST7 
Vietnam)
API 20NE 1556575
PCR Bps
MLST (ST1008)

API20NE (115677) 
PCR Bps
MALDI B. thailan-
densis
MLST 879 IST662, 
ST7, ST26 (Niger), 
ST707 (Nigeria): 
other than ST29, 
ST20 and ST319 
(Burkina Faso, 
Niger and 
Mauritius) 

Africa grouped in 
same clade with STs 
from South America 
and Caribbean

Probable

Probable

Probable

Probable

Probable
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Fadeyibi 
IO et al., 
(2013)*42

Wiersinga 
WJ et al., 
(2013)20

Wiersinga 
WJ et al., 
(2013)20

Case report (1) 
2010

Sero-epidemiological 
(5/304)  1,6%

Case report (1)

Southwest Nigeria

Gabon

Gabon

Adult  (Gender and 
age NN)

School going children 
143 male (12-20yr)

Woman (62yr)

ND 

NA

Poorly controlled 
DM
Non-smoker

ND

NA

Fever, abscess right 
leg (tenderness 
right knee, warmth, 
erythema)
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AMC, 
METR 
(prophy-
lactic) 

NA

AMC (d1); 
abscess 
drainage 
(d2); switch 
to CEFT 
(d3)

ND

NA

Died (d8) septic 
shock (no post 
mortem analyze)

Skin biopsies 
infected burn 
wounds

NA

Blood, wound 
and synovial 
fluid
 

Different agars, 
no Ashdown

NA

Ashdown
Latex positive for 
Bps

Oxidase+

NA

Sens: SXT, AMC, 
CAZ, MEM

Disc diffusion me-
thod according to 
the Clinical and La-
boratory Standards 
Institute (CLSI) 
2008 Manuel
Bps: 1/28 (3.2%)
P. aeruginosa: 15/28 
(48.4)
IHA test cut-off 1:40
14.1% any seropo-
sitivity
MLST (ST879)
WGS
Bps (Gb100)

Probable

Probable

Definite

1 Never traveled abroad 
* Year of event is unknown, year of publication is used
** Isolate characterized and confirmed by MLST by Godoy et al. 41

Abbreviations: NN, not known; ND, not described; NA, not applicable; IHA, indirect haemagglu-
tination assay; TB, tuberculose; OTC, oxytetracycline; SXT, trimethoprim-sulfamethoxazole; Bps, 
B. pseudomallei; TET, tetracycline; SUL, sulfonamide; TMP, trimethoprim; KAN, kanamycin; CST, 
colistin; PEN, penicillin; AMP, ampicillin; CAR, carbenicillin; CEF, cephalosporin; STR, strep-
tomycin; GEN, gentamicin; TOB, tobramycin; CHL, chloramphenicol; CPI, chronic pulmonary 
insufficiency; SLE, systemic lupus erythematosus; CAZ, ceftazidime; BAL, bronchoalveolar lava-
ge; LEX, cephalexin, CIP, ciprofloxacin; AMC, amoxicillin-clavulanic acid; PIP, piperacillin; MEM, 
meropenem; IPM, imipenem; DM, diabetes mellitus; DOX, doxycycline; FEP, cefepime; TZP, 
peperacillin-tazobactam; METR, metronidazol; MIN, minocycline; LVX, levofloxacin; MALDI, 
matrix-assisted laser desorption/ionization technique. 


