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Leishmania Promastigote (15-26 µm di 
lunghezza), extracellulare, mobile; 
flagello polo anteriore (intestino 
flebotomo femmina; coltura); T 
22-26 °C

Amastigote (2-3 µm) , 
intracellulare (cellule 
monocito-macrofagiche)

Cinetoplasto (kinetoplasto, 
DNA extranucleare) 
piriforme od a bastoncino, 
spesso situato alla periferia del 
corpo parassitario ed in 
posizione antinucleare (spesso 
perpendicolare al nucleo



LEISHMANIOSI-tassonomia

• Ordine: Kinetoplastida
• Famiglia: Tripanosomatidae
• Genere: Leishmania
• Sottogenere: Leishmania e Viannia

Evoluzione del 
genere in base 
all’analisi dei 
polimorfismi 
genetici

Subkingdom: Protozoa
Order: Kinetoplastidia
Family: Trypanosomatidae

Four subgenera of Leishmania are now
recognised Leishmania, Sauroleishmani
a, Viannia and Mundinia



Analisi elettroforetica degli isoenzimi
(⇒ zimodema)

• Ogni zimodema comprende leishmanie con un 
uguale pattern isoenzimatico; i microrganismi  
che presentano  modeste differenze  sono 
ritenute appartenenti allo stesso complesso di 
zimodemi. 

• I termini di “zimodema” e “complesso di 
zimodemi” tendono a sostituire quelli che in 
passato erano “specie” e “sottospecie”. I 
diversi zimodemi vengono indicati con il 
prefisso MON (Montpelier) o LON  (London) 
seguito da un numero arabo: MON 1, MON 2, 
etc.
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• Group of diseases caused by protozoa of the genus 
Leishmania, hosts of various wild and domestic animals, 
occasionally transmitted to humans by vector insects of 
the genus Phlebotomus (in America by insects of the 
genus Lutzomya).

• Based on the clinical picture and geographical distribution 
they can be classified into: 
– Visceral leishmaniasis (in which we distinguish the Mediterranean

form (also present in China and South America), the Indian form
or Kala-azar, and the African Kala-azar);

– Old World cutaneous Leishmaniasis (urban eastern button, rural 
eastern button, diffuse cutaneous leishmaniasis);

– New World Cutaneous Leishmaniasis ("uta", "ulcera de los
chicleros", "pian bois", mucocutaneous form "espundia", and 
diffuse cutaneous leishmaniasis).

Leishmaniasis



Leishmania
• There are at least 22 species of

Leishmania, with a wide range of
geografical distributions and
hosts.

• They cause a spectrum of
diseases ranging from self-healing
ulcers to disseminated and often
fatal infections, depending on the
species involved and the host’s
cell-mediated immune response.







Leishmaniasis

Cutaneous
leishmaniasis

1.5-2 x 106 cases/y

Visceral leishmaniasis

•Anthroponotic VL 
(Leishmania donovani)

•Zoonotic VL infantum
– sin.: L. chagasi)
500.000 cases/y
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Old world cutaneous leishmaniasis

•Zoonotic LC (ZCL) 
(L.major)

•Antroponotic CL 
(L.tropica)

•Sporadic ZCL 
(L.infantum)
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Subgenus Viannia

Marina Gramiccia ISS

Subgenus Leishmania

New world cutaneous and mucocutaneous leishmaniasis

http://www.biomedcentral.com/1471-2334/6/139/figure/F3




• Methods: We reviewed all consecutive leishmaniasis cases seen between
September 2012 and May 2020. The diagnostic strategy included
microscopy after May-Grünwald-Giemsa staining, a diagnostic
quantitative PCR (qPCR) assay, and species identifcation based on 
sequencing of the cytochrome b gene. Results: Eighty-nine patients had
a defnitive leishmaniasis diagnosis.

• Nine patients had VL with Leishmania infantum. 
• Eighty patients had CL. 

– Twelve patients acquired CL after trips in Latin America (7 Leishmania 
guyanensis, 2 Leishmania braziliensis, 2 Leishmania mexicana, and 1 
Leishmania panamensis). 

– Species could be identifed in 63 of the 68 CLs mainly after travel in North 
Africa (59%) with Leishmania major (65%), Leishmania tropica/killicki (24%), 
and L. infantum (11%), or in West Sub-Saharan Africa (32%), all due to L. 
major. The median day between appearance of the lesions and diagnosis
was 90 [range 60–127].





• Alopecia simmetrica e 
iperpigmentazione in 
cane con CanL e 
dermatite atopica

• Ulcere all’arto 
inferiore

• Lesione da 
inoculazione

• Epistassi
• onicogrifia

• Uveite bollosa

• Glaucoma grave



Flebotomi

• Piccoli (1,5-2,5 mm) ditteri ematofagi appartenenti alla 
sottofamiglia Phlebotominae (Diptera: Psycodidae). 

• Riconoscibili per:
– il caratteristico movimento a “salto”, 
– per la posizione delle ali che vengono mantenute 

erette con una configurazione a V, 
– per il capo forma un angolo retto con il torace e 
– per la fitta peluria che ricopre addome torace ed ali
– colorazione del corpo giallino vivace

• Meno del 10% delle specie conosciute sono coinvolte nella 
trasmissione di leishmanie

• Solo le femmine ematofaghe, i maschi si nutrono di pollini
• Sono in grado di trasmettere la leishmaniosi 7-10 giorni 

dopo essersi infettate e restano infettive per il resto della 
loro vita (poche settimane)

• La saliva contiene un potente vasodilatatore (maxadilan)
• L’intestino dei flebotomi infetti può essere parzialmente 

bloccato, il che li indurrebbe  a nutrirsi ripetutamente 
aumentando le probabilità della trasmissione.



Maroli M, Khoury C, 1998

Prevalenza di P.perniciosus nei 
differenti campioni ambientali

Prevalenza di P.perfiliewi nei 
differenti campioni ambientali

Visceral leishmaniasis

Cutaneous leishmaniasis

P.neglectus

P. perniciosus

P. perfiliewi



• Leishmaniasis is a 
granulomatosis disease and 
granulomas represent the 
tissue expression of the 
successful T-cell-dependent 
immune response







We report here the occurrence, specific management, and 
monitoring of congenital leishmaniasis in a newborn infant 
whose mother was coinfected with leishmaniasis and human 
immunodeficiency virus; transplacental transmission, 
confirmed by overt clinical disease at birth, was documented, 
which provides, to our knowledge, the first evidence of hepatic 
and neurologic impairment in an infant with congenital visceral
leishmaniasis.











• Humans, dogs, reptiles, and sand flies living in the same confined environment in 
small islands in the middle of the Mediterranean Sea may share Leishmania spp. 
including the non-pathogenic L. tarentolae. 

• The presence of L. tarentolae in humans and dogs, undoubtedly raises many 
scientific questions about the potential beneficial effects this species of Leishmania 
may have in cross-protecting hosts infected by pathogenic Leishmania species.



Zoonotic visceral leishmaniasis 
(L.infantum)

 Long incubation period (2-7 mo)

 Triad of signs and symptoms (94-
100%):

•Splenomegaly
•Irregular fever
•Pallor

 Triad of biological parameters 
(94-100%):

•Raised immunoglobulin levels
•Pancytopenia
•Raised ESR



Kenya

South Ethiopia



Many children suffering from visceral
leishmaniasis develop a noticeable thickening, 
stiffening and darkening of the eyelashes and 
eyebrows

Profile view of a teenage boy suffering from visceral
leishmaniasis. 

The boy exhibits splenomegaly, distended abdomen
and severe muscle wasting

kala-azar in sanscrito
significa “malattia nera”



PKDL





PKDL-India



LEISHMANIASIS in HIV-Infected Patients











Visceral leishmaniasis cases from 1933 to 1982

"G. Di Cristina" Children's Hospital Palermo

Italy



Visceral leishmaniasis: adult cases reported in 
Sicily from 1939 to 1984 



Am J Trop Med Hyg 1997; 57:75-78



Sorveglianza della 
Leishmaniosi Viscerale 

umana in Italia





• Annual trend of 230 visceral leishmaniasis cases recorded in in region
of northern continental Italy from 1990 to 2005





Two patients displayed tonsillar 
hypertrophy with presence of 
Leishmania in the tonsils, and in a 
lateral cervical lymph node, without 
high rises of temperature.
The fatal cases were 13 (21,7%) all in 
adult males. Most fatalities occurred 
before a correct diagnosis was made 
and specific therapy could be used. 
Death occurred in 11 patients who did 
not receive antimony treatment while 
the remaining 2 had been partially 
treated

60 cases in the outbreak 











We report the case of a 56-year-old Caucasian male affected by 
thymoma and myasthenia gravis that developed recurrent visceral 
leishmaniasis 11 years after thymectomy. After treatment of each 
relapse with liposomal amphotericin B the PCR-Leishmania was 
negative and the patient showed clinical improvement. An 
immunologic work-up was performed showing lymphopenia with 
an important decrease in CD4+ T cells (52 cells/μ) and CD4/CD8 
ratio (0.2). HIV test was negative. On the basis of previous 
thymoma and myasthenia gravis and on the basis of the 
immunological profile a diagnosis of Good's syndrome was made. 












VL may present with splenomegaly and multiple spleen focal lesions and must be added 
to the list of possible differential diagnosis of spleen focal lesions. The most common 
radiological patterns are multiple subcentimetric or centimetric
lesions hypoechoic at ultrasonography and hypodense at CT scan. In these cases, PET-CT 
typically presents with an intense FDG spleen uptake with variable pattern (diffuse, focal 
or diffuse with superimposed focal uptake).



Fig. 4 The image shows 
diffuse FDG uptake within
the enlarged spleen 
together with extra-splenic
hypermetabolic areas in a 
patient diagnosed with VL 
after PET/CT. In particular,

Fig. 3 FDG PET/CT showing
multiple focal uptake areas
within the spleen (SUVmax
= 12.4 at the anterior
pole; SLR = 2.9; FDR = 2.2).
The images from the low-dose
non-diagnostic non-contrastenhanced
CT showed absence

 

Fig. 2 FDG PET/CT showing
multifocal pathological uptake
within the spleen. The patient
presented with chronic fever.
At a diagnostic CT performed
8 days before the PET scan,
unclear hypodense nodules

    





• 49-year-old Caucasian man, a 
woodsman, born in Albany and 
living in Tuscany (Italy) since 1999. 
He had been diagnosed as having 
AS 20 years ago. 

• After the 20th infusion of 
adalimumab, the patient 
complained about rhinorrhoea, 
occasional epistaxis from the left 
nostril and nose-breathing 
difficulties

Adalimumab was 
discontinued, and he was 
treated succesfully
with a 5-day course of 
intravenous (IV) liposomal 
amphotericin B (total dose 
975 mg)



• After 3 months and a full 
ear, nose, and throat 
examination, adalimumab 
was reintroduced due to a 
florid reactivation of AS, 
leading to good clinical 
control of the disease 
within 1 month. 

• Two years later, he 
returned with persistent 
right knee monoarthritis
of 3 weeks’ duration

• Adalimumab was stopped, and the patient was re-treated with 
IV liposomal amphotericin B (3 mg/kg/day for 5 days), with 
mild improvement of the knee arthritis. 

• Two months later, another synovial biopsy was performed, 
showing complete disappearance of the intracellular parasites



We describe a case of VL characterized by negative 
serologic testing, a relapsing course, and a fatal 
outcome 2 years after the patient had been 
successfully treated for non-Hodgkin’s lymphoma 
with rituximab. Diagnosis of VL may be further 
delayed or even missed in patients treated with 
drugs that interfere with specific antibody 
production unless specific diagnostic methods, such 
as bone marrow examination and parasite DNA 
amplification/detection, are routinely employed.









• Clinico-pathologic entity characterized by activation and
uncontrolled nonmalignant proliferation of T lymphocytes
and macrophages, leading to cytokine overproduction.

• Patients usually present with an acute febrile illness,
hepatosplenomegaly, pancytopenia, marked
hypofibrinogenemia, and hypertriglyceridemia.

• In children it has been linked to viral, bacterial, fungal and
parasitic infection (infection associated HS) and to a broad
spectrum of malignancies and genetic disorders, such as
Chédiak-Higashi disease, Griscelli disease, XLP syndrome,
and familial erythrophagocytic lymphohistiocytosis



• Severely ill patients had higher mean serum triglyceride 
levels than non-severely ill patients. There was a significant 
positive correlation between disease severity score and 
serum triglyceride levels, very low-density lipoprotein, 
international normalized ratio for prothrombin time test, 
total bilirubin, and age. 

• An inverse correlation was detected between the disease 
severity score and mean platelet and neutrophil counts. 
Hypertriglyceridemia can be a prognostic indicator of 
severity in patients diagnosed with VL.





The present work investigates the soluble Leishmania 
antigen stimulation of whole blood from cured 
persons, those with active disease, and asymptomatic 
individuals. SLA-stimulated plasma IFN-g 
concentrations were recorded, as were those of tumour
necrosis factor-a (TNF-a), interleukin-10 (IL-10) and 
IL-2. 
The aim was to establish a simple method for detecting 
asymptomatic persons in areas where L. infantum is 
endemic





• Before the pandemic, the annual 
occurrence of CL was less than 240 
cases per year, while the number of 
cases was increased to 307 and 771 
cases in the first and second years 
after the pandemic, respectively. 

• Molecular detection of some isolates 
identified Leishmania major. 

• The rodent control program was 
completely interrupted during the 
first year of COVID-19 outbreak in 
Iran (February to December, 2020), 
then the program restarted again as 
routine from the summer of 2021 till 
now. Interrupted rodent control 
program along with inadequate 
screening programs of CL patients 
were probably one of the causes of 
this outbreak in Jahrom.



Diagnostic workup
CL/MCL
• Biopsy
• Scraping

– Microscopy
– Colture
– PCR

• Serology
• PCR – blood

VL
• Serology
• PCR – blood
• Bome marrow aspirate

– Microscopy
– Colture
– PCR



Esame microscopico del midollo osseo
Nucleo

Il sangue midollare viene 
strisciato su vetrini che
fissato in metanolo sono 
successivamente sottoposto
alla colorazione Giemsa e 
osservati al microscopio (1000 X) La sensibilità del metodo 

dipende dall’esperienza
dell’osservatore (70-95%)



Splenic aspiration

• The procedure is simple, painless and safe if the prothrombin time is
normal and the platelet count is above 40000/mm3. 

• Palpate the spleen and mark its outline. Using a 1.25inch long ∞ 21-gauge 
needle attached to a 5ml syringe, penetrate the skin over the spleen. 
Withdraw the plunger 1ml and plunge the needle into the spleen upwards
at an angle of 45° and withdraw immediately, maintaining suction. 

• The tiny amount of material obtained is sufficient for culture and smear.



Terreni di coltura 
Sono tipicamente dei terreni agar 
sangue mono o bifasici, non disponibili in 
commercio:

“EMTM” (Evans modified
Tobie medium)
“Sloppy Evans medium”
“NNN medium” (Novy, 
McNeil e Nicolle)

N.B. Terreni liquidi (es. Schneider e 
RPMI) sono disponibili per Leishmania
in commercio ma mostrano 
un’efficienza inferiore ai terreni agar 
sangue durante l’isolamento in coltura, 
quindi una minore sensibilità nella 
diagnosi.

La sensibilità di una coltura 
dipende da diversi
fattori:

Tipo di terreno e 
temperatura d’incubazione
(23-24°C)
Quantità di materiale 
seminato

Kinetoplasto

Nucleo



E’ un metodo di diagnosi diretta
che permette di rilevare il parassita 

attraverso l’utilizzo del suo ospite vettore

Il cane viene addormentato ed esemplari
da colonia di Phlebotomus perniciosus 
sono lasciati liberi di pungere sulla 
testa del cane

Flebotomi con pasto di sangue sono 
raccolti separatamente e dissezionati
per la ricerca di promastigoti

Xenodiagnosi



• To determine the role that Leishmania 
infantum/human immunodeficiency virus 
(HIV) coinfected patients could play in the 
epidemiology of visceral leishmaniasis 
(VL), we applied direct xenodiagnosis of 
VL in this study to test the infectivity of 
six coinfected patients to colonized 
Phlebotomus perniciosus. 

• All patients proved to be infective for the 
sand flies. 

• The infectivity of patients who had still 
not received specific treatment for VL 
was inversely proportional to their 
absolute CD4+ T lymphocyte cell count. 



Diagnosi molecolare (PCR)
Vantaggi diagnostici:
Elevata sensibilità (teorica <1 parassita); 
Elevata specificità: quasi assoluta
• Assenza di interferenze da parte di altri microorganismi;
• Automatizzazione e riproducibilità

Può essere applicata a qualsiasi tipo di campione:
Aspirato midollare o linfonodale 
Prelievo splenico
Sangue periferico (Buffy Coat, PBMC)
Cute

Fresco, Fissato su vetrino e/o colorato Campione istologico



IFAT è il “gold standard” della sierologia
per la leishmaniosi

Sensibilità e specificità si 
avvicinano al 100% nei pazienti
immunocompetenti

La specificità non rappresenta
un problema nell’area 
Mediterranea raggiungendo la 
soglia del 100%

Dr.ssa Gramiccia ISS



Altre tecniche sierologiche….
• ELISA con antigene intero: diminuisce di specificità
• ELISA con antigene ricombinante: diminuisce di sensibilità
• Latex test: bassa specificità (58%)
• DAT: diminuisce di sensibilità
• Emoagglutinazione indiretta: bassa sensibilità (66%) e specificità 

(80%)
• Western Blot: utile come “confirmatory test” (laborioso e poco 

riproducibile)

Test rapido 
immunocromatografico

Specificità: ˜ 100%

Sensibilità: 77-90%



Langerhnas cell marker (CD1a)

A possible explanation for this 
staining overlap could be that the 
amastigotes acquired the CD1a
upon exiting dendritic cells 
expressing the marker by the process 
of exocytosis. 
Another less likely explanation could 
be that the CD1a and a leishmania 
surface antigen have a homologous 
site, resulting in cross reactivity with 
the CD1a antibody; however, this will 
need to be confirmed by further 
molecular analyses. Explanation 
aside, the highlighting of amastigotes 
by CD1a would be helpful especially 
in cases with a low parasitic index 
with high clinical suspicion of 
leishmaniasis.



Therapy
• CL

– Negative serology and negative blood PCR
• intralesional meglumine antimoniate

– Positive serology and/or positive blood PCR
• Liposomal amphotericin B

• MCL
• Liposomal amphotericin B (regimens vary) with total cumulative dose of 20-60 

mg/kg 
• Pentavalent antimony (Sb) [Sodium Stibogluconate (Pentostam) or Meglumine

antimoniate (Glucantime)] 20 mg/kg/day IV or IM x 28 days
• VL

• Liposomal amphotericin B
– Immunocompetent: Liposomal Amphotericin B 3 mg/kg IV once daily days 

1-5 and days 14, 21 (need 21 mg/kg total dose). 40 mg/kg total dose for 
East African VL.

– Immunocompromised, HIV/AIDS: Liposomal Amphotericin B: 4 mg/kg daily 
on days 1-5, 10, 17, 24, 31 and 38 (total of 40 mg/kg). HIV patients may 
need longer courses as well as maintenance therapy with liposomal 
amphotericin B (4 mg/kg every 2–4 weeks)





… the patients who received liposomal amphotericin B for 2 days, were hospitalized for 6–8 days (median 7 days), 
due to allergic reactions to the infusion



Glucantim (antimoniato di 
N-metil-glucamina)
• Soluzione di Sb5 al  8,5 %  

(85 mg / ml)
• Venduto in fiale da 5 ml 

contenenti 1,5 g di 
farmaco equivalente a 425 
mg di Sb5

Pentostam (stibogluconato
di Na)

• soluzione di Sb5 al 10 %   
(100 mg/ml) 

• Venduto in   flaconi  
multidosaggio da 100 ml

Di Cristina G, Caronia
G. Sulla terapia della 
leishmaniosi interna. 
Pathologica 1915; 7: 
82-83



AmBisome (Liposomal ampotericin B)

• The US Food and Drug 
Administration lincensed
AmBisome for treatment of VL 
and reccomended treating
– immunocompetent patients

with 3 mg/Kg daily on days 1-5, 
14 and 21 (total 21 mg/Kg)

– Immunosuppressed patients
with 4 mg/Kg daily on days 1-5, 
10, 14, 17, 24, 31, and 38 (total
40 mg/Kg)

(Meyerhoff, A. Clin Infect Dis 1999; 28, 42-8)



Miltefosine
• Membrane-active alkyl phospholipid

(phospphocholine analogue) that
interferes with cell-signaling pathways

• Developed as an antineoplastic agent 
and now used topically in brest
carcinoma skin metastates

• do not have clinical efficacy against
tumors when admininistered orally

• is particularly active in animal models 
of visceral leishmaniasis







A 65-year-old Italian male patient with chronic kidney 
disease, arterial hypertension, prostatic hypertrophy, and 
type-2 diabetes mellitus was referred for severe relapsing 
MCL acquired in Argentina. ENT examination showed severe 
diffuse pharyngolaryngeal edema and erythema, partially 
obstructing the airways.  Despite receiving four courses of 
liposomal amphotericine B (L-AmB) and two courses of 
miltefosine over a 2-year period, the patient presented 
recurrence of symptoms a few months after the end of each 
course. After the patient was referred to us, a combined 
treatment was started with intravenous pentamidine 4 
mg/kg on alternate days for 10 doses, followed by one dose 
per week for an additional seven doses, intralesional 
meglumine antimoniate on the nasal lesion once per week 
for six doses, oral azoles for three months, and aerosolized 
L-AmB on alternate days for three months. The treatment 
led to regression of mucosal lesions and respiratory 
symptoms. Renal function temporarily worsened, and the 
addition of insulin was required to maintain glycemic 
compensation after pentamidine discontinuation. 





Giovanni Di Cristina 
Palermo, 12 settembre 1875 –

Palermo, 27 febbraio 1928

Thank you
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