


Review on the diagnosis Review on the diagnosis 
th d f tth d f tmethods of cutaneous methods of cutaneous 

and visceraland visceraland visceral and visceral 
leishmaniasisleishmaniasisleishmaniasis leishmaniasis 



DefinitionDefinitionDefinitionDefinition

Leishmaniasis is one of the mostLeishmaniasis is one of the most 
important parasitic disease with wide 

spectrum of clinical manifestations andspectrum of clinical manifestations and 
various epidemiological aspects 

caused by ~ 20 species of Leishmaniacaused by ~ 20 species of Leishmania
parasite



Different Clinical features of Different Clinical features of 
L i h i iL i h i iLeishmaniasisLeishmaniasis

• Cutaneous leishmaniasisCutaneous leishmaniasis
ZCL
ACLACL
LR
PKDLPKDL

• Visceral leishmaniasis (kala-azar)
• Mucocutaneous leishmaniasis (MCL)
• Diffuse cutaneous leishmaniasis (DCL)



VL has Different epidemiologicalVL has Different epidemiological
ffformsforms

• Indian form• Indian form
• African formAfrican form
• American form
• Mediterranean form





Diagnosis methods of cutaneousDiagnosis methods of cutaneousDiagnosis methods of cutaneous Diagnosis methods of cutaneous 
and visceral leishmaniasisand visceral leishmaniasis

• Parasitological methods 
• Immunodiagnostic• Immunodiagnostic
• Molecular methods
• Non-specific procetures





Parasitological methodsParasitological methods
1- Direct Exam1- Direct Exam.
2- Culture
3 A i l i l ti3- Animal inoculation

They are golden standardThey are golden standard.



Morphology ofMorphology of LeishmaniaLeishmania sppsppMorphology of Morphology of LeishmaniaLeishmania sppspp

•• PromasitogtePromasitogte •• AmastigoteAmastigote

Digenic form and Life CycleDigenic form and Life Cycle

gg
–– InsectInsect
–– MotileMotile

gg
–– Mammalian stageMammalian stage
–– NonNon--motilemotile

–– MidgutMidgut –– IntracellularIntracellular







Punch biopsy

A piece of tissue may p y
be removed under 
local anesthetic with 
a disposable skin 
punch for histologypunch for histology, 
culture and the direct 
demonstration of 
amastigotes.g









Examination of intracellular amastigote on Examination of intracellular amastigote on 
Giemsa stained slides by light microscope with Giemsa stained slides by light microscope with y g py g p
high magnification (Xhigh magnification (X10001000))

• AdvantagesAdvantages
-high specificity

i ld t d d f di i f-remain gold standard for diagnosis of  
leishmaniasis

• Disadvantages
-low sensitivityy
-Invasive procedure



CultureCultureCultureCulture

• Growth of promastigotes is• Growth of promastigotes is 
done from a few days  to 2 
weeks

• Needs to aseptic conditions• Needs to aseptic conditions
• Sensitivity is 50-70%y













Injection of RPMIInjection of RPMI 16401640Injection of RPMI Injection of RPMI 16401640



The New ChambersThe New ChambersThe New ChambersThe New Chambers



COCO22 IncubatorIncubatorCOCO2 2 IncubatorIncubator



amastigotes in mouse peritoneal amastigotes in mouse peritoneal 
hhmacrophagesmacrophages





Susceptible animalSusceptible animal

• Small white mice• Small-white mice
(Souri; BALB/c)====L. major( ; ) j

• Golden hamster====L. infantum
• Dog ====L. infantum













Immunodiagnostic methodsImmunodiagnostic methodsImmunodiagnostic methodsImmunodiagnostic methods



IV IV ))Delayed or cell mediated hypersensitivityDelayed or cell mediated hypersensitivity(( ))y yp yy yp y((
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Specific Serological testsSpecific Serological testsSpecific Serological testsSpecific Serological tests

1 Abs detection1. Abs detection
• IFA

ELISA• ELISA
• DAT

K39 di ti k• rK39 dipstick

2. Ag detection
• Katex



Evaluation of serological testsEvaluation of serological testsgg

CL:CL:
•• Direct microscopy:Direct microscopy: 7373%%•• Direct microscopy:Direct microscopy: 7373%%
•• IFA:IFA: 2323%%

ELISAELISA 5353%%•• ELISA:ELISA: 5353%%
•• Dipstick rKDipstick rK3939:: 22%%
•• DAT: DAT: 22--3 3 %%



The suitable serological tests for The suitable serological tests for 
th di i f VL i fi ldth di i f VL i fi ldthe diagnosis of VL in fieldthe diagnosis of VL in field

• Suitable for field useSuitable for field use
- DAT
- FAST- FAST
- rK39 Dipstick

LAT- LAT
• Not suitable for field use
- IFA
- ELISA













Evaluation of DAT and rKEvaluation of DAT and rK39 39 dipstick dipstick 
f h i l l i h i if h i l l i h i ifor human visceral leishmaniasisfor human visceral leishmaniasis
The Meta analysis ofThe Meta analysis of 3030 studies (studies (19861986--20042004))**The  Meta analysis of The  Meta analysis of 30 30 studies (studies (19861986 20042004))
SensitivitySensitivity

DATDAT 9494 88%(%(9595%CI%CI 9292 77 9696 44%%))••DAT= DAT= 9494..88%(%(9595%CI,%CI,9292..77--9696..44%%))

••rKrK39 39 Dipstick : Dipstick : 9393..99% (% (9595%CI,%CI,8787..77-- 9797..11%)%)
SpecificitySpecificityp yp y
••DAT= DAT= 8585..99%(%(9595%CI,%CI,9393..9 9 --9898..77%)%)

••rKrK39 39 Dipstick : Dipstick : 9090..6 6 % (% (9595%CI,%CI,6666..8 8 -- 9797..99%)%)

••* * Chappuis F. et al. BMJ Chappuis F. et al. BMJ 20062006,,333333::723723



DAT advantagesDAT advantagesDAT advantagesDAT advantages
Advantages

• Easy to use
• Require minimal technological expertise or 

laboratory set upy p
• Ideal for field and laboratory use
• High sensitivity(95%) and specificity(86%)
• High reproducibility• High reproducibility

Disadvantages
• Agglutinating Abs persist for long time after 

treatmenttreatment
• Does not discriminate between current and past 

infection
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Fig.1:Average incidence rate of VL /1000 children under 12 years 
old in Meshkin-Shahr and Ahar districts during 2001-2007



FAST ResultsFAST Results

(FAST) Neg.
(FAST) Pos

(DAT -)
(DAT+)(FAST) Pos. (DAT+)



Sensitivity, specificity, validity and Sensitivity, specificity, validity and 
concordance of FAST compared with concordance of FAST compared with pp
DAT in humans and dogsDAT in humans and dogs

concordance validity specificity Sensitivity Dconcordance validity specificity Sensitivity Dog

86.8% 88.7% 78.7% 89.6%   Dog sera























ماري مربوط به
ٓ
برحسب عيارهاي  rk39sub-ELISAجدول مقايسه پارامترهاي مختلف ا

انساندر نمونه هاي سرمي  DATمختلف 

  كارايــي كارايــي   اعتباراعتبار
قدرت پيشگويــي قدرت پيشگويــي 

  منفيمنفي

قدرت پيشگوئي قدرت پيشگوئي 

  مثبتمثبت
DATDATعيار  عيار    ميزان  حساسيتميزان  حساسيت  ميزان ويژگيميزان ويژگي  توافقتوافق

٩٥٩٥//٢٢  ٩٤٩٤//٣٣  ٩٣٩٣//٨٨  ٩٣٩٣//٢٢  
۹۹//۹۱۹۱((۸۸//۸۶۸۶--۰۰//۹۷۹۷)) ۹۹//۹۶۹۶((۷۷//۹۳۹۳--۱۰۰۱۰۰)) ۱۱//۸۵۸۵ ((۵۵//۷۸۷۸--۷۷//۹۱۹۱)) ۱:۱۶۰۰۱:۱۶۰۰  

٩٢٩٢//٩٩  ٨٠٨٠//٦٦  ٨١٨١  ٨٠٨٠
// ۳۳((۳۳// ۳۳// )) // (( // ۴۴// )) // ((۳۳// // )) ۱ ۳۲۱ ۳۲۸۸//۹۳۹۳((۳۳//۸۹۸۹--۳۳//۹۸۹۸)) ۶۶//۹۵۹۵((۸۸//۹۱۹۱--۴۴//۹۹۹۹)) ۷۷//۹۰۹۰ ((۳۳//۸۵۸۵--۱۱//۹۶۹۶)) ۱:۳۲۰۰۱:۳۲۰۰

٧٦٧٦//٢٢  ٩٧٩٧//١١  ٨٩٨٩//٣٣  ٩٠٩٠//٦٦  
۳۳//۸۹۸۹((۶۶//۸۳۸۳--۰۰//۹۵۹۵)) ۲۲//۸۷۸۷((۰۰//۸۱۸۱--۴۴//۹۳۹۳)) ۱۱//۹۴۹۴ ((۸۸//۸۹۸۹--۴۴//۹۸۹۸)) ۱:۶۴۰۰۱:۶۴۰۰  

٨٨٨٨//٨٨ ٨٤٨٤//٨٨ ٩٨٩٨//٦٦ ٦١٦١//٩٩  ٩٨٩٨//٦٦  ٨٤٨٤//٨٨  ٨٨٨٨//٦١٦١٨٨//٩٩
۸۸//۸۴۸۴((۲۲//۷۸۷۸--۴۴//۹۱۹۱)) ۲۲//۸۱۸۱((۰۰//۷۴۷۴--۴۴//۸۸۸۸)) ۳۳//۹۶۹۶ ((۸۸//۹۲۹۲--۸۸//۹۹۹۹)) ۱:۱۲۸۰۰۱:۱۲۸۰۰

٥٠٥٠  ١٠٠١٠٠  ٨١٨١//٣٣  ٨٨٨٨//٤٤  
۲۲//۸۱۸۱((۰۰//۷۴۷۴--۴۴//۸۸۸۸)) ۹۹//۷۶۷۶((۱۱//۶۹۶۹--۷۷//۸۴۸۴)) ۱۰۰۱۰۰  ۱:۲۵۶۰۰۱:۲۵۶۰۰  

// ١١ ٣٣٣٣//٣٣٣٣  ١٠٠١٠٠  ٧٥٧٥  ٨٥٨٥//٣٣٣٣٧٧//٣٣٣٣
۰۰//۷۵۷۵((۰۰//۶۷۶۷--۰۰//۸۳۸۳)) ۴۴//۷۱۷۱((۳۳//۶۳۶۳--۸۸//۷۹۷۹)) ۱۰۰۱۰۰  ۱:۵۱۲۰۰۱:۵۱۲۰۰  

٢٦٢٦//٢٢  ١٠٠١٠٠  ٧٢٧٢//٣٣  ٨٤٨٤//٦٦  
۳۳//۷۲۷۲((۰۰//۶۶۶۶--۶۶//۸۰۸۰)) ۳۳//۶۹۶۹((۴۴//۶۰۶۰--۲۲//۷۸۷۸)) ۱۰۰۱۰۰  ۱:۱۰۲۴۰۰۱:۱۰۲۴۰۰  

١٠٠١٠٠  ٦٧٦٧//٠٠  ٨٢٨٢//٧٧  ۹۹//۱۱۱۱
۰۰//۶۷۶۷((۲۲//۵۹۵۹--۸۸//۷۴۷۴)) ۴۴//۶۵۶۵((۶۶//۵۶۵۶--۲۲//۷۴۷۴)) ۱۰۰۱۰۰  ۱:۲۰۴۸۰۰۱:۲۰۴۸۰۰  



ماري مربوط به ديپ استيك
ٓ
هاي مختلف cut offبرحسبrk39مقايسه پارامترهاي مختلف ا

DAT  استان اردبيل  سگهايدر نمونه هاي سرمي 

كاراييكارايي اعتباراعتبار
قدرت قدرت 

پيشگويي پيشگويي 
منفمنف

قدرت قدرت 
پيشگوئي پيشگوئي 
مثبتمثبت

توافقتوافق ميزان ميزان 
ويژگيويژگي

ميزان  ميزان  
حساسيتحساسيت cut offcut off    DATDAT

منفيمنفي مثبتمثبت

76.576.5 77.577.5 68.568.5 88.788.7 71.271.2 90.290.2 64.864.8 11::8080

7676 74 674 679.579.5 79.179.1 76.576.5 84.084.0 74.674.6 87.987.9 70.170.1 11::160160

79.179.1 78.278.2 79.679.6 78.378.3 84.684.6 84.984.9 71.671.6 11::320320

99 2 12 185.985.9 84.884.8 98.898.8 66.066.0 82.182.1 72.472.4 97.297.2 11::640640

80.680.6 87.187.1 99.499.4 51.951.9 75.575.5 75.975.9 98.298.2 11::12801280

999979.579.5 86.586.5 99.499.4 49.049.0 74.074.0 74.974.9 98.198.1 11::25602560

78.778.7 86.186.1 99.499.4 47.247.2 73.073.0 74.274.2 98.098.0 11::51205120

78.078.0 86.286.2 99.499.4 45.345.3 72.172.1 73.573.5 99.099.0 11::1024010240

71.371.3 82.482.4 99.499.4 28.328.3 63.063.0 75.975.9 96.896.8 11::2048020480



rKRPrKRP4242
••a promising new Aga promising new Ag
••Part of anPart of an L donovaniL donovani KinesinKinesin--related proteinrelated protein••Part of an Part of an L. donovaniL. donovani KinesinKinesin--related proteinrelated protein
••rKRPrKRP42 42 having having 42 42 amino acids than rKamino acids than rK3939
••Test for the sensitivity and specificityTest for the sensitivity and specificity••Test for the sensitivity and specificity Test for the sensitivity and specificity 
sensitivity= sensitivity= 9494..66% (% (7070//74 74 VL samples)VL samples)
specificity=specificity=9999 33%(%(148148//149149 negative samples)negative samples)specificity=specificity=9999..33%(%(148148//149 149 negative samples)negative samples)
sensitivity of rK sensitivity of rK 39 39 dipstick test was dipstick test was 9494% and % and 
it specificity wasit specificity was 9191%%it specificity was it specificity was 9191%.%.
Takagi H. et al.(Takagi H. et al.(20072007).Am.J.Trop.Med.Hig.).Am.J.Trop.Med.Hig.



           

    

  
  
  
  
  

Katexدرجات مختلف آگلوتيناسيون  با استفاده از آزمايش ادرار به روش :١شكل شماره 
            1/A:++++

2/B:+++
3/C:++

4/D:+
5/F,6/G:Negative



PCR d l i h i iPCR d l i h i iPCR and leishmaniasisPCR and leishmaniasis
••About About 1000 1000 articles published on PCR and articles published on PCR and pp
leishmaniasis since leishmaniasis since 19891989
••HighHigh--copy copy –– number target Genes are used:number target Genes are used:

GG-- rDNA GenesrDNA Genes
-- ITSITS1 1 and ITSand ITS2 2 region of rDNA Genesregion of rDNA Genes

Kinetoplast DNA minicirclesKinetoplast DNA minicircles-- Kinetoplast DNA minicirclesKinetoplast DNA minicircles
--MiniMini--exon Genesexon Genes
--Other Genes:Other Genes: HSPHSP 7070,CP,Gp,CP,Gp6363 GenesGenesOther Genes: Other Genes: HSP HSP 7070,CP,Gp,CP,Gp63 63 GenesGenes



Comparison of sensitivity rate of Comparison of sensitivity rate of 3 3 p yp y
PCR assays for diagnosis of CLPCR assays for diagnosis of CL

KDNA GKDNA G 9898 77%(%(7777//7878))•• KDNA Gene                      KDNA Gene                      9898..77%(%(7777//7878))
•• ITSITS1 1 of rDNA Gene           of rDNA Gene           9191..00%(%(7171//7878))

Mi i GMi i G 5353 88%(%(4242//7878))•• Miniexon Gene                  Miniexon Gene                  5353..88%(%(4242//7878))
•• Microscopy                        Microscopy                        8383..33%(%(6565//7878))

CultureCulture 7878 22%(%(6161//7878))•• Culture                               Culture                               7878..22%(%(6161//7878))

Bensoussan E. et al.(Bensoussan E. et al.(20062006);J.Clin.Microbiol.);J.Clin.Microbiol.Bensoussan E. et al.(Bensoussan E. et al.(20062006);J.Clin.Microbiol. );J.Clin.Microbiol. 
4444: : 14351435--14391439.    .    



  
-ITS 1نتايج الكتروفورز محصولات  PCR  سوش هاي استاندارد ليشمانيا و ايزوله هاي مربوط به

.رنگ آميزي شده با اتيديوم برومايد%  5/1آميزي شده با گيمسا در ژل آگاروز   گسترش هاي رنگ

Negative control (Lane 1) ; Leishmania Standard Straines : L . major (2), 
L.tropica ( 3), L . infantum ( 4) ; Isolate from Giemsa - stained slides
( 5 10) M 50 b i k( 5-10) ; M , 50 bp size marker.



سوشهاي استاندارد ليشمانيا و ايزوله هاي مروبط به گسترش هاي  ITS 1 -PCRنتايج الكتروفورز محصولات 
آنز ا كلئاز ن ان ض از ا گ ا ش ز آ Haeنگ IIIز آگا ا%3ژل ش ز آ نگ رنگ آميزي شده با  % 3، در ژل آگارز Hae IIIرنگ آميزي شده با گيمسا ، پس از هضم اندونوكلئازي با آنزيم

.اتيديوم برومايد

Negative Control ( Lane 1) ; Leishmania Standard Strains : L.major 220,140 bp (2) g ( ) ; j , p ( )
,L. tropica 210 ,70 (3) ,  L. infantum 200, 90 ,60 bp (4) ; I solates From Giemsa -
stained slides : L. major (5,6) , L tropica (7) , L . infantum (8,9) ; M, 50 bp size 
marker.





با تشکر


