
Molecular diagnostics Leishmania

Heeft de moleculaire diagnostiek de zorg mbt Leishmania veranderd? 

Leishmania

• Order Kinetoplastida; 

– Family Trypanosomatidae

• Genus Leishmania

– Subgenus Leishmania and Viannia

• Complex taxonomy

• Morphologically indistinguishable

• Cyclus uniform

• Vector = Sandfly

– Phlebotomus

– Lutzimyia

Leishmaniasis is primarily zoonotic with the exception of 

Leishmania donovani and Leishmania tropica.

Lifecycle Leishmaniasis – Clinical Classification

• Visceral leishmaniasis

• Cutanuous leishmaniasis

• Muco-cutanuous leishmaniasis

• Parasite, host, geographical location, vector and other factors 

affect whether the infection becomes symptomatic and whether 

cutaneous, mucocutaneous or visceral leishmaniasis results.



Leishmaniasis – Clinical Classification

• Visceral leishmaniasis 

– L. donovani (Asia, Africa) - Kala-azar

• Non-typical visceral disease (gulf war)

• HIV co-infection, often reactivation

• Post kala-azar dermal leishmaniasis (PKDL), develops

most commonly after apparent cure from VL.

– L. infantum (Europe, North Africa)

– L. chagasi (South America)

Leishmaniasis – Clinical Classification

• Cutanuous leishmaniasis

– Old world

• Leishmania tropica

• Leishmania major

• Leishmania infantum

– New world

• Leishmania mexicana



Leishmaniasis – Clinical Classification

• Muco-cutanuous leishmaniasis

– Leishmania braziliensis

• Usually months to years after healing CL

• Mucosal invasion of nose, mouth, throat cavities

• Necrosis and destruction

• No spontaneous healing 

• Secondary infection

Detection of Leishmania DNA and Species (complex) identification 

• Microscopic diagnosis sometimes very difficult and time-

consuming.

• Species (complex) identification has important implications for 

the clinical management of a patient.

Leishmania SSU real-time PCR 

• Target

– Small Sub Unit rRNA gene

• PCR

– Product 62 bp

• Detection of all species

• No species differentiation

• Internal inhibition control

Child, 2 years old, Leukaemia?
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Child, 2 years old, follow up

Sample Date Microscopy PCR

Bone marrow 20-04-2000 Poor quality Positive

Bone marrow 27-04-2000 Leishmania Positive

EDTA blood 27-04-2000 - Positive

EDTA blood 03-05-2000 - Negative

EDTA blood 09-05-2000 - Negative

EDTA blood 08-08-2000 - Negative

EDTA blood 06-11-2000 - Negative

Patient D, 11-07-1968

• vD, 38 yr (F) – Kidney/pancreas TX 

history

• jan ’06: intermittent fever, 

pancytopenia, abdominal 

discomfort

• Recent travel history

– 1995 Gambia

– 2005 Oregon

– august 2005 Greece, 

Peloponessos

• She and her travel companion are 

frequently bitten by little flies on the 

beach

Follow-up after treatment using PCR on blood
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Trombocyts Detection of Leishmania DNA and Species (complex) identification 

• Microscopic diagnosis sometimes very difficult and time-

consuming.

– Microscopy 15 minutes followed by PCR

– Possibility of PCR on EDTA blood and follow-up after 

treatment

• Species (complex) identification has important implications for 

the clinical management of a patient.

• No antileishmanial treatment; simple 

wound care

• Local treatment

– Cryotherapy

– Heat  therapy

– Paromomycin ointment

• Intralesional treatment with 

pentavalent antimony

• Systemic treatment: 

– Pentavalent antimonials

– Liposomal amphotericin B

– Miltefosine

Species based Treatment of CL



Species based Treatment of CL Leishmania taxonomy

Leishmania taxonomy

Leishmania

• Leishmania donovani species complex
Leishmania donovani

• Leishmania infantum species complex
Leishmania infantum
Leishmania chagasi

• Leishmania major species complex
Leishmania major 
Leishmania cf. major 

• Leishmania tropica species complex
Leishmania tropica

• Leishmania aethiopica species complex
Leishmania aethiopica

• Leishmania mexicana species complex
Leishmania mexicana
Leishmania amazonensis
Leishmania enriettii
Leishmania venezuelensis

Viannia

• Leishmania braziliensis species complex
Leishmania braziliensis
Leishmania colombiensis
Leishmania equatorensis
Leishmania peruviana    
Leishmania garnhami

• Leishmania guyanensis species complex
Leishmania guyanensis
Leishmania panamensis
Leishmania shawi

• Leishmania naiffi species complex
Leishmania naiffi

www.ncbi.nlm.nih.gov
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Leishmania

• Leishmania donovani species complex

Leishmania chagasi

Leishmania donovani

Leishmania donovani archibaldi

Leishmania donovani BHU 1095

Leishmania donovani BPK282A1

Leishmania donovani donovani

Leishmania donovani Ld 2001

Leishmania donovani Ld 39

Leishmania infantum

• Leishmania mexicana species complex

Leishmania amazonensis

Leishmania enriettii

Leishmania mexicana

Leishmania mexicana mexicana

Leishmania mexicana MHOM/GT/2001/U1103

Leishmania mexicana venezuelensis

Leishmania pifanoi

www.ncbi.nlm.nih.gov



European working group Leishman   

• harmonising diagnostic and clinical management of 

leishmaniasis in Europe

– to conduct inter-laboratory comparisons and quality controls 

for diagnosis and parasite collection procedures

– to establish and validate a consensus on molecular species 

typing

– to address taxonomic problems in human-pathogenic species 

of the Leishmania genus

– to implement permanent exchange between specialists and 

harmonize treatment recommendations in Europe

– to collect accurate information on the treatment of 

cutaneous and mucosal leishmaniasis in Europe

• >70 members

• Three papers on treatment

• Two papers on typing

• Patient database >400 cases, 

• Inclusion of VL patients

www.leishman.eu

Surveillance of imported leishmaniasis with regard to diagnostic and therapeutic 
procedures

Comparison sequence based differentiation of Leishmania species



Leishmania differentiation using HSP70 sequencing



Comparison of Leishmania typing results in 16 European clinical laboratories

Reference methods: 

multilocus enzyme electrophoresis (MLEE), multilocus sequence analysis (MLSA), amplified fragment length 

polymorphism analysis (AFLP) , whole genome sequencing

Comparison of Leishmania typing results in 16 European clinical laboratories



selection in a range of surface- and transport-related genes, including genes associated with 

drug resistance

Molecular diagnostics Leishmania

Heeft de moleculaire diagnostiek de zorg mbt Leishmania veranderd?

• Microscopic diagnosis sometimes very difficult and time-consuming.

– PCR detection is sensitive and specific 

– (Microscopy 15 minutes followed by PCR)

– Possibility of PCR on EDTA blood and follow-up after treatment

• Species (complex) identification has important implications for the 

clinical management of a patient.

– Taxonomy is complex, species definition is not always clear-cut

– Resolution of identification is target depended

– No clinical application for WGS yet.
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Thanks for listening

Questions?

Jaco J. Verweij

j.verweij@etz.nl


