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Leishmaniasis
caused by Leishmania spp. 利什曼原蟲

transmitted by Phlebotomine flies (Sandflies 白蛉)

About 12 million people are currently infected in some 98 countries.
There are about 2 million new cases and between 20,000 to 50,000 deaths a year

皮膚型 黏膜型 內臟型





Phlebotomine flies (Sandfly 白蛉)
vector of Leishmaniasis 

Appearance
Small, hairy, yellow or gray-coloured
3~5 mm in length with long antennae
pointed upward-held wings
Sandflies
are found in warm and hot climates,
in dry desert-like regions or in 

humid forest areas.
Feeding habits
The female sucks blood from humans, rodents, and other animals
The male feeds on plant juice

Old World
Phlebotomus spp.

New World
Lutzomyia spp.
Psychodopygus spp.



Amastigotes of Leishmania spp.
Leishman-Donovan body (L-D body)

1.5~3.0 um in diameter
small, ovoid to round
have a thin cell membrane,
large nucleus
A rod-shaped kinetoplast
Multiply intracellularly inside phagocytes

nucleus

axoneme
blepharoplast
parabasal 

body
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Life cycle of Leishmania - in Sandfly



Life cycle of Leishmania - in Human
Blocked Sandfly attempts
to obtain blood meal.
Injects 
PROMASTIGOTES
(前鞭毛體)

Ingested by
macrophages
Metamorphorphose to
AMASTIGOTES
(無鞭毛體)

Reproduce by
binary fission

Rupture of
parasitised cell

Infection of
further cells

Core of parasitised cells
formed

Other modes of transmission
Mechanical transmission
Blood transfusion
Organ transplantation



Taxonomy of Leishmania spp.

According to
clinical 

manifestation Mucocutaneous 黏膜皮膚型

Visceral 內臟型

Cutaneous 皮膚型

Dry cutaneous 乾型
Wet cutaneous 濕型
Diffuse cutaneous 擴散型
Recidivans 復發型



Taxonomy of Leishmania spp.

According to
•Geographic locations
•Reservior hosts
•Cross-immunity
•Isoenzyme pattern
•Molecular typing

Leishmania tropica complex
Leishmania major 
Leishmania aetiopica 
Leishmania mexicana complex
Leishmania braziliensis complex
L.eishmania peruviana
Leishmania donovani complex



CUTANEOUS
皮膚型

L. tropica 
L. major 
L. aetiopica 

L. mexicana complex
L. m. mexicana 
L. m. amazonensis 
L. m. pifanoi 
L. m. garnhami
L. m. venezuelensis
L. braziliensis complex
L. b. panamensis 
L. b. guyanensis 
L. peruviana 

MUCOCUTANEOUS
黏膜皮膚型

L. braziliensis complex
L. b. braziliensis 
L. b. huyanensis
L. b. panamensis

VISCERAL
內臟型

L. donovani complex
L. d. donovani 
L. d. infantum

L. donovani complex
L. d. chagasi

Old World New World







Cutaneous Leishmaniasis
(Oriental Sore)

Lesions produced by the bites of sandflies

Varying number of lesions 病灶
Incubation periods 潛伏期
Tendencies to exudate 滲出液 and ulcerate 潰爛
Rates of healing 痊癒
Degrees of late scarring 疤痕

Lupoid (recidivans) Leishmaniasis 復發型

Dry Cutaneous Leishmaniasis 乾型

Diffuse Cutaneous Leishmaniasis 擴散型

Wet (moist) Leishmaniasis 濕型



Lesions

Self-cure
Dry Cutaneous 

Leishmaniasis 乾型

Wet (moist) 
Leishmaniasis 濕型

Self-cure
Diffuse Cutaneous 

Leishmaniasis
擴散型

Lupoid (recidivans) 
Leishmaniasis 

復發型

Cell-mediated immunity

Hyper-reactive Hypo-reactive



L. tropica complex (Dry)
L. major (Wet)
L. aetiopica (Dry or DCL)

Old World
L. mexicana complex
L. m. mexicana (chiclero ulcer, Bay sore)
L. m. amazonensis (DCL)
L. m. pifanoi (DCL)
L. m. garnhami
L. m. venezuelensis
L. braziliensis complex
L. b. panamensis (single skin ulcer)
L. b. guyanensis (single skin ulcer) 
L. peruviana (uta)

New World

Synonyms Tropical sore 瘡, Oriental sore,Baghdad boi l 癤, 
Delhi boil, Jericho boil, Aleppo boil, Biskra button, bouton de Crete, 
Uta, Chiclero's ulcer, forest yaws, bay sore, year-long sore.

Cutaneous Leishmaniasis



Dry Cutaneous Leishmaniasis

Healed dry 
Cutaneous Leishmaniasis

Cutaneous Leishmaniasis
single lesionDistribution

Ethiopia, Sudan, Kenya, Tanzania, 
Venezuela, Brazil and Mexico
Sand flies bite 
hands, arms, legs, face, and ear
Incubation period
2-8 weeks (as long as 3 years)
Onset
itching, surrounded by gradually 

spreading erythema and induration
Few days
Surface becomes crusted and breaks down to 

form a shallow, indolent,  slowly expanding
ulcer (about 2.5 cm) which 
discharge bloody fluid.

Slow self-healing begins 
3-12 months --> depressed scar.

Immune from homologous species



Wet Cutaneous Leishmaniasis
Lesions develop and heal much more quickly than dry lesions.

Early papule is often inflamed and resembles a boil
Rapidly develop into a large uneven ulcer

Self-healing in 3~6 months

L. major L. major L. mexicana
(Chiclero ulcer)



L. tropica
3.33 x 1.99
Urban
2~8 mths
(1~2 yrs)
Brown, 1~3 mm
3~6 wks
Dry,
ulcerate only after
several months
Face
1~2 yrs
Homologous

Subspecies
Amastigote
Distribution
Incubation period

Papule
Rupture
Lesions

SIte
Healing
Protoction

L. major
4.48 x 3.33
Rural
1~4 wks

Red, 5~10 mm
1~3 wks
Wet,
tent to ulcerate

Lower limbs
3~6 mths
Heterologous

Differences between dry and wet 
cutaneous leishmaniasis



L. aethiopicaL. m. amazonensis 

Diffuse Cutaneous Leishmaniasis

Distribution: Ethiopia, Sudan, Kenya, Tanzania, Venezuela, Brazil and Mexico

Lesions begins as a single nodule
Nodule grows and spread around it (presist for many years)
Entire skin become verrucous but do not ulcerate 
Resemble leprosy

Old World New World
L. aethiopica L. m. pifanoi

L. m. amazonensis



Diagnosis of Cutaneous Leishmaniasis

erythema and induration 
occur on skin within 48 hoursMontenegro test (Leishmanin Test)

Scrapings from the side or edge of the lesion for AMASTIGOTES

Cultivation in Novy-Niocolle-MacNeal (NNN) medium 
for PROMASTIGOTES



Montenegro test (Leishmanin Test)

An intradermal test for delayed hypersensitivity.
Most reliable for cutaneous leishmaniasis.

A suspension of  107/ml promastigotes 
in 0.5%  phenol/saline intradermally.

Test is read after 2~3 days.

Positive test
erythema and induration occur within 48 hours

5~6 mm
6~8 mm
> 8 mm
> 8 mm with blistering



Cutaneous Leishmaniasis 
- Treatment

Ketoconazole

Sodium stibogluconate

Meglumine antimonate

Amphotericin B

Many forms of cutaneous leishmaniasis are self-limiting and require
no treatment other than protection from secondary infection



Mucocutaneous Leishmaniasis
Occurs In Central and South America only



Mucocutaneous Leishmaniasis
Occurs In Central and South America only

L. braziliensis complex
L. b. braziliensis (Espundia)
L. b. guyanensis (pian bois)
L. b. panamensis
L. peruviana (uta)

Amastigotes parasitizes the skin and mucocutaneous tissues.
When host cell-mediated fails, the parasite spread in the skin



Mucocutaneous Leishmaniasis  

Incubation period from weeks to 10 years 
About 40% of people develop MCL 

after initial skin lesion healed
Progressively destructive ulceration occurs 

at junctions of mucosa and skin usually larynx, 
nasal septum, 
anus and 
vulva.

Soft tissues and bone are destroyed
Fatal if ulceration extends down the 

pharynx to the larynx (nasopharyngeal 
leishmaniasis)

Resist to therapy
Death from bacterial infection of the 

respiratory tract



Visceral Leishmaniasis
Kala-azar (Black fever), Dum-dum fever

Vector:
Lutazomyia spp
Phlebotomus spp.

Sub-species:
L. d. chagasi, 
L. d. donovani,
L. d. infantum

Leishmania donovani complex





High risk groups

Reservior hosts

Distribution

L. d. chagasiL. d. donovaniL. d. infantum

Central and 
South America

Dogs, foxes

Infantile

India and 
southwest Asia

Humans  

Adolescents 
and young adults

North Africa, 
Northeast China, 
Middle East and 

Central Asia

Dogs  wild canids  

Adults

Distribution of Visceral Leishmaniasis

0,15-0,3 million annual incidence 
95% of VL cases per year in six countries: India, Bangladesh, Sudan, South Sudan, Ethiopia, Brazil

Anthrooponotic in Asia, Africa and zoonotic in America.



Incubation period 
2 to 4 months (10 days to 18 months)

Symptoms
Gradually onset with

irregular low grade fever and malaise
Anemia
Hepatosplenomegaly, 
Generalized lymphadenopathy, 
Pancytopenia, 
Cachexia
Recurrent fever (2 or 3 fever peak daily),
Iron deposition
progressice wasting

Visceral Leishmaniasis
Clinical Features

Blockage and destruction of the reticuloendothelial system of
spleen, liver, lymph glands, bone marrow and intestines



Clinical Features Visceral Leishmaniasis
Spleen
Grossly enlarged, 100~300 g
Splenic pulp is greatly increased in amount and friability with infacrts
Cells packed with amastigotes
Liver
Usually enlarged has a mottled brownish appearance
Often with fibrosis and cirrhosis
Amastigotes in Kupffer cells

Bone marrow
Dark reddish colour with depressed blood cell production
Cause anaemia and pancytopenica  (leocopenia and thrombocytopenia)
Amastigotes in macrophages

Kidneys and Lungs
Not usually havily parasitized
Except villi of jejunum and duodenum packed with infected macrophages

Lymph glands
Usually enlarged, soft and red, particularly those of the mesenteries



Diagnosis of Visceral Leishmaniasis

Examinate 
for promastigotes
in NNN cultures 
from aspirates and blood 

Finding amastigotes in
Material aspirated from the 

Spleen (98%), 
Bone marrow (54~86%) or
Enlarged lymph glands (64%)

Peripheral blood monocytes
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Liver smear



Liver section

Kupffer cell



Promastigotes of Leishmania donovani

K

N



Diagnosis of Visceral Leishmaniasis
Other helpful laboratory tests

Hypoalbuminemia- electrophoresis 
Hypergammaglobulinemia- Formol gel test
Fall in haemoglobin
Leukopenia & thrombocytopenia
Elevated ESR
Leishmanin test - Negative

Before 
treatment

After
treatment

Electrophoresis of serum

Formol Gel Test
Add serum to a drop of 30% formalin.
The formation of a gel demonstrates the 
presence of high proportion of globulin.

GEL



Visceral Leishmaniasis - Treatment

Pentavalent antimonials
Sodium stibogluconate (Pentostam)

10~20 mg/kg/day for 30 days, i.m. or i.v., max. dose 6 ml
Antimony-N-methyl glutamine (Glucantime)

60~100 mg/day, iv., max. 3 g
Urea stibamine (carbostibamide)

100~200 mg/day, i.v.

Aromatic diamidines
Pentamidine isethionate

4.0 mg/kg/day 
for 10 days

Hydroxystibamidine
250 mg/day, i.v., 
for 6~30 days

Others
Amphotericin B

250 ug~1 mg/kg/day
Allopurinol

16~24 mg/kg, 
tid for at least 10 wks



Post Kala-azar Dermal Leishmaniasis 
(PKDL) 黑熱病後皮膚利什曼症

PKDLLepromatous leprosy



Epidemiology
Only occurs in endemic areas, mostly in 
India and Sudan 

10% of Indian patients and
< 5% of African patients

Incubation period
In India > 2 yrs
Africa ~ 9 mths

Pathogenicity is related to the immune 
status of the host

PKDL Maculopapular skin rashes or skin nodules
班點或結節狀皮疹
developed after clinical recovery



Clinical Features of PKDL
Amastigotes survived after treatment invade and multiply within

histocytes in the skin

Nodular Stage
Nodules replace depigmented patches.
Extend to the mucosa membrane and ear

Depigmented stage
Colourless patches on the face and 

upper extremities
Spread over the whole body
Minute dots gradually develop to 

irregular areas approx. 1.25 cm 
in diameter and 
break down ocasionally

macules papules       nodules resemble leprosy



Treatment for PKDL
Pentavalent antimonials or Aromatic diamidines

with Amphotericin B (i.v.)

May respond to long courses of reatment
May be completely refractory
May persistes for several years before resloving spontaeously

(A) Before treatment. (B) During treatment with corticosteriods, 
hydroxystillbamidine and Amphotericin B. (C) After completion of treatment

(A) (C)(B)



T. cruzi

YES

YES
Infective stage

-

YES

T. brucei

-

YES
Infective stage

-

YES

Leishmania

YES

-

YES
Infective stage

-

intracellular 南美洲錐蟲 非洲錐蟲 利什曼原蟲
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