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• Horses, donkeys and mules are the only known natural 

reservoir of B. mallei 

• Asymptomatic or carrier animals play a crucial role in the 

spreading of the agent in the healthy equine population. 

Three recognised clinical presentations of glanders

• nasal

• pulmonary

• cutaneous

according to the location of the initial infection

Three courses of disease: acute / chronic / latent

Forms of disease not clearly distinct:

- may occur simultaneously

- incubation period from 2-6 weeks to years

Nasal form
- Fever, cough, dyspnea, unilateral or 

bilateral nasal discharge, with highly 

infectious exudates, nodules in the nasal 

mucosa may produce ulcers.

- Lymph node and vessel involvement

- Death

Pulmonary form
- Nodules and abscesses in lungs

- Dyspnea

- Cough

- Fever

- Progressive debilitation

- Requires several months to develop

Cutaneous form as “farcy”
- Nodules and ulcers on skin

- Lymphadenopathy

- Swollen joints and edema of legs

- Orchitis in males

- Develops insidiously over an extended

period

 Complexity & variability of glanders’ clinical expression





 B. mallei infection is usually introduced into horse populations by 

diseased animals.

 Ingestion of contaminated food or water 

 Contaminated aerosols (produced by coughing and sneezing), and 

contaminated fomites brought to the animals via grooming 

equipment and tack 

 Bacteria can also enter the body through contact with lesions or 

abrasions of the skin or through mucosa 

 Poor husbandry and feeding conditions as well as animal transport

 Unsanitary conditions and over-crowded stables



Over the last 10-20 years : increase of outbreak frequency

 Glanders classified as re-emerging disease
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 Glanders can be transmitted from 

infected animals to humans, 

although human cases are 

relatively rare

 People who work closely with 

horses, especially those involved 

in veterinary care, horse racing, or 

the military, are at higher risk

 Once infected, humans can 

develop localized or disseminated 

forms of the disease
China, 2023

60-year-old man

history of diabetes

cough, expectoration, and fever

PCR identification

Iran, 2023

22-year-old man

headache, fever, chills, diarrhea, and vomiting of blood

In contact with a dead horse

Serology 

Brazil, 2020

21-year-old boy

Chest pain, dyspnea

Close contact with families who owned horses

Culture



 No vaccine available

 Measures include:

• quarantine and isolation of infected animals, 

• testing and culling of infected animals,

• strict biosecurity protocols, and 

• limiting animal movement in affected regions

Many governments recommend a test-and-slaughter policy for all equids infected with B. mallei

Using antibiotics in infected animals is not recommended due to the organism's high resistance to antibiotics

(varying sensitivity of B. mallei to sulfadiazine, tetracycline, neomycin, and erythromycin [Gregory and Wagg, 2007]). Literature 

reports [Khan et al, 2012] indicate treatment protocols that resolve clinical signs without confirming complete 

eradication of the organism, potentially leading to asymptomatic carriers.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Every 3 weeks, for 6 months: 
- Clinical and pathological examination 

(all animals) 
- Serological testing  

(all animals) 
 

 Epidemiological investigation (case contact, movement history) 

 Clinical and laboratory examination 

o  Live animals 

- Clinical examination 

- Serology, bacteriology/PCR (lesions, nasal swabs) 

o  Dead animals 

- Pathological examination (necropsy) 

- Bacteriology/PCR (lungs, spleen, liver, lesions, nasal swabs) 

o  Contact animals 

- Clinical inspection (all animals) 

- Serological testing (all animals) 

Quarantine of all positive/suspect animals of the holding 
Biosecurity measures (disinfection of the holding and equipment) 

Movement ban 

Quarantine of the suspect animal + biosecurity measures 
Movement ban 

 

Clinical examination 
Pathological examination in case of sudden death 

 

Epidemiological inquiry to rule out any epidemiological link 

New serological test at 3-week interval 
- if negative: ruled out 
- if positive: expertise by the EURL 

to confirm or rule out the disease 

Surveillance of the holding 







• Susceptibility to glanders has also been demonstrated in 

camels, felines living in the wild, bears, wolves and dogs

• Carnivores may become infected by eating infected meat

• Guinea pigs and hamsters are highly susceptible

• Cattle and pigs are resistant

Linked to an 
outbreak in horses 
in the United Arab 
Emirates in 2004 –
the strain might be 
endemic in this 
region.

1 tiger (+  seropositive lions)
Prepared solipeds for feeding canivores ?
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WOAH Terrestrial manual: available methods for glanders diagnosis and their purposes



Detection of immune response            To detect Antibodies 





If no Ab, the complement is not fixed by the Ag/Ab complex 

 the complement is free and induces the hemolysis of RBC



Detection of immune response
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Detection of immune response

 advised to combine CFT with a more specific and complementary/independent test



Mormo ELISAi Biovetech, Brazil Semi-purified fraction (proteins and LPS)

[Sp 98,2%, Se 100%] (171 neg/129 pos)

Teles et al. 

2012

ELISA-BKM16 

(Panaftosa, Brazil)

Panaftosa, Brazil TssB recombinant protein
[Sp 100%, Se 100%] (22 neg/34 pos)

Report-

Performance-

ELISA-BKM16-

eng.PDF (paho.org)

ID Screen® Glanders 

Double Antigen Multi-

species

IDvet, France Recombinant protein
[Sp 99,8%, Se 98,1%] (400 neg/370 pos)

Elschner et al. 

2021

Glanders – Ab Rapid

Detection Test kit

Genomix, India Hcp1 recombinant protein
[Sp 99,6%, Se 95,3%] (2959 neg, 254 pos)

Elschner et al. 

2019

AsurDx™ Burkholderia 

Mallei Antibody Test Kit 

Biostone, USA B. mallei antigen – competitive

ELISA
No data available

/

Detection of immune response: available complementary tests

 Commercial ELISA tests
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https://www3.paho.org/panaftosa/dmdocuments/Report-Performance-ELISA-BKM16-eng.PDF


Detection of immune response: available complementary tests

 Tests only available in WOAH reference laboratories













Detection of immune response



Advanced clinical cases in horses and 

acute cases in donkeys and mules 

may give inconclusive results 

• Based on a protein fraction of B. mallei (purified 

protein derivative (PPD) - solution of watersoluble

protein fractions of heat-treated B. mallei)

• Injected intradermo palpebrally, subcutaneously 

or given by eye drop

• Resulting fever, swelling or efflux of pus from the 

eye in positive animals

Mallein test To detect a cellular response 

•

•



Agent Identification 



Agent Identification – Culture            To isolate the strain 

• Growth on routine culture media (eg. nutrient, blood and Mc Conkey agar)

• Viscid, smooth and creamy colonies can be obtained after 48h at 37°C

• B. mallei can be grown in pure culture from fresh glanderous lesions or 

tissues during active infection, but can be overgrown by the normal flora

because of its slow growing nature

• Glycerol enrichment enhances growth – New media recently described

• Isolation from equine blood culture has also been described (but rare)



• should be sent under secure conditions

• should be kept cool and shipped on ice

as soon as possible

Agent Identification - Culture 



 B. mallei (around 5,8 Mbp) is a clonal descendant of B. pseudomallei (around 7,2 Mbp) 

that has undergone genome decay and lost the capacity for environmental survival.

 Nearly all B. mallei genes have orthologs in B. pseudomallei.

 B. mallei genome continues to evolve through random IS-mediated recombination events

 Specific B. mallei PCR systems are available

Agent Identification: Molecular detection            To detect DNA 



B. pseudomallei

B. mallei

bimA (Burkholderia intracellular motility A)
= a polarly localized surface protein that binds actin and promotes its 

polymerization. The N terminal nucleotide sequence of bimA contains 

a unique Bm region not present in Bpm and Bt bimA genes

fliP (flagellin gene) 
= IS407A insertion inside the fliP locus of Bm

B. pseudomallei

B. mallei

Agent Identification: B. mallei specific PCR systems

[Tomaso et al, 2006; Scholz et al, 2006] 





Horse Id Result Titer Result % pos BimA Hcp1 GroEL TssB

3 P 444443 P 73 P P P P

4 P 4442 P 107 P P P P

6 P 444441 P 119 P P P P

37 P 4441 P 96 P P P P

38 P 333 D 47 P P P P

39 D 1 n 29 P P P P

P: positive, D: Doubtful, n: negative

CFT Luminex®iELISA 

PCR-HRM(1)

B. pseudomallei B. thailandensis 

Skin nodule 1 30,7 - 39,7 - - - - / / / / / / / / / /

Skin nodule 2 30,1 - 34,7 - - 35,0 33,1 35,2 1 12 3 4 1 18 1 40 L2B1

Nasal turbinate 30,4 - - - - 38,0 42,4 *
/ / / / / / / / / /

Nasal swab 30,6 - 40,3 *
- - 38,0 - / / / / / / / / / /

Retropharyngeal lymph node 31 - 39,6 - - 37,8 37,1 40,4 * / / / / / / / / /

Nasal turbinate 30,3 - - - - - - / / / / / / / / / /

Trachea 29,6 - - - - - - / / / / / / / / / /

Lung 30,5 - - - - - - / / / / / / / / / /

IPC: Internal control with exogenous DNA, (1)after pre-amplification, - (negative), / (not done)

MLST(1)

aroA ace gltB gmhD lepA lipAfliC

real-time PCR

 fliP orf11 bpscU2 ndh

B. mallei 

*Cq over 40 were not considered

3

6

16,5 kDa

B. pseudomallei  complex

70 kDa STHorse Id Description narK IPC 

Strains evolving continuously….

B. pseudomallei complex

• B. mallei

• B. pseudomallei

• B. thailandensis

• B. oklahomensis

•

•

•



Agent Identification 

After obtaining an isolate or detecting a positive PCR signal from a tissue sample, 

what are the molecular traits of the circulating isolate(s)?



Agent Identification: Genotyping 

MLST (Multi-locus sequencing typing)

7 housekeeping genes [Godoy et al, 2003]

ST40 

Molecular typing of bacterial strains is a crucial 

method in epidemiology, enabling the 

differentiation and linkage of strains at the 

molecular level to :

• track disease spread

• understand transmission pathways

• develop prevention strategies



Agent Identification: Genotyping 

B. mallei strains are grouped according to 
their respective geographical origin

The phylogenetic analysis of 

bacterial genomes, similar to 

the construction of a family 

tree, reveals evolutionary 

patterns and relationships 

between different strains.



Agent Identification: Genotyping 

Dubai/Bahrain outbreaks
• 2004 – Dubai (UAE) - 6 horse strains 

(during quarantine) 
• 2010/2011 – Bahrain 8 horse strains + 2 

dromedary strains (large area in the north)
 strains from Dubai (UAE) and Bahrain were 
closely related, but strains from Bahrain were 
genetically more diverse and formed two 
different clusters called BH-1 and BH-2, 
suggesting that the outbreak was caused by 
different strains. 
 the two strains of the same dromedary
unexpectedly differed in 7 alleles, which 
suggests a simultaneous infection with two 
different B. mallei strains.
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• Underestimated infectious disease

• Endemic in Southeast Asia and Northern Australia, sporadic in Africa and the Americas 

• Estimates: 165,000 human cases/year, 89,000 deaths/year 

• Difficult to diagnose and treat 

• Many risk factors 

• Environmental bacteria (B. pseudomallei)

Limmathurotsakul et al., 2016

Melioidosis is so neglected that it is missing from all the lists of 
neglected tropical diseases… 



Many hosts (human/animal)

- Contamination through inhalation/ingestion/cutaneous route

Burkholderia pseudomallei

Present in the environment (soil/water)

- High prevalence at soil depths > 30 cm

- Resistant to extreme conditions

- Seasonal effect - Dissemination through cyclones, floods

Melioidosis: a perfect illustration of the One Health concept 

Wide range of clinical signs that can be mistaken for 
tuberculosis: Acute pulmonary infection (the most 
common), Focal infection, Septicemia, Neurological (rare)

Main risk factors: diabetes, liver disease, kidney disease, 
anemia, cancer or other immune disorders, chronic lung 
disease



Animal melioidosis: less data…

B. pseudomallei can infect a wide range of animals: 

mammals, birds, reptiles, fish...



Melioidosis reported cases in equids

Horses/Ponies/Mules Malaysia

Malaysia 

Egypt

Malaysia 

Australia

Iran 

France 

France 

France 

Australia

Malaysia

Thailand

Zebras



Experimental infection of horses with B. pseudomallei

Inoculum: 

6.6×107 CFU/mL

2 mL of 

inoculum 

subcuta

-neously

piece of 

bread with 

5 mL of 

inoculum 



Subcutaneous injection

Occular discharge (8 dpi)

Abscessation of the injection site (7 dpi)

Mucopurulent nasal discharge (8 dpi)



Left

prescapular

lymphnode

abscess

Subpleural lung 

abscesses of 

different size 
Lung cut surface showing 

whitish necrotic 

granulomas 

Pea size 

whitish 

abscesses 

in the renal 

cortex

Thickened 

oedematous

urinary bladder 

wall with massive 

ecchymosis 

Lung cut 

surface with 

hemorrhagic 

oedema

Oedematous

urinary bladder wall 

with mucosal 

hemorrhages 

Dorsal lung surface with greyish 

plaque and hemorrhages 



Diagnosis tools for Melioidosis in horses

Detection of immune response

Agent identification









Glanders and melioidosis are of Public Health importance, therefore:

• Probably underdiagnosed diseases

• Surveillance for both diseases is very important

• Capacity for rapid diagnosis and capacity to differentiate 

between the two diseases is essential

• Control options should be agreed with stakeholders

• Political support for control programs is essential


