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EAONOZIA
namre

Plasmodmm genomlcs

Genomics and proteomics pave
the way lor u‘-l:lx-.llj';';l;.: malaria

Anopheles mosquito

« 1.5 - 2.7 ekatopu Bavarol ETNCIWC
* 300 — 500 ekartou. AvlpwTTol JOAUCUEVOL
« KaBe 30" eva tTaudi TeBaivel atrd eAovoaia
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MiKpoOpPYyaVvVIOUOG

« The genus Plasmodium contains 172 species

— 5 species yoAuvouv avBpwTtroug
» Plasmodium falciparum

Plasmodium malariae

Plasmodium ovale

Plasmodium vivax

Plasmodium knowlessii

* OnAuka Anopheles kouvouTTia
— KUplog poAoc yia petadoon
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KUkAog (wNG TOU TTAPACITOU

Anopheles @
mosquito ?
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In mosquito gut
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Figure 1: Life cycle of the malaria parasite
Adapted from Good MF. Vaccine-induced immunity to malaria parasites and the need for novel strategies.
Trends Parasital 2005; 21: 29-34.



METAAO2H

Duoikn 0006¢ pe poAuopeva Anopheles
MeTayyioeiC QipaTog

2.UYYEVNGC
MeTauooxeuon opyavwy



Eidog Enooaon | Yrotponéc| Yrvolwit. | Avdpxeia
P. falciparum 7-15d 0 0 <1 étog
P. vivax 15d + + 2-3 €1
P.ovale 15d + + 2-5 €1
P. malariae 21d 0 0 20 &t




KAIVIK €IKOVO
o ATTOTONN €1I0[B0AN
— KOKouyia, KataBoAr, HUaAyieg, avopecia & TTUPETO
— 1/3 emixeihiog £pTTNG
* O TTUPETOC APXIKA AKAVOVIOTOC META OIAAEITTOV
— TENOC 1S eBdouadac
* TTEPIOOIKOTNTA 48 (TpITaiog) N 72 (TeTapTaiog) hr

— OTA JECOOIAOTAMATA KOAN KATAOTAON



KAIVIK €IKOVO

« 1" paon €10B0ANC,

— EVTOVO PIYOC JE ayyeloouaTracnh, YuxXpo XNVEIo
dépua, Taxeia T tnc Bepuokpaacioc 400 C & 15
AETITA - 1 Wpa

« 21 Aon TNG AKUNG TOU TTUPETOU

— 0T0BepPN O, ayyelooUOoTTOON=> AYYEIODIOOTOAN

— £Cayn TTPOCWTTOU, KEPAAQAYIA, UTTEPOUVAMIKA
KUKAOQoOpIa, ouxva TTapaAnpnua, 4 - 8 wpeC.

« OAon TNS AUCEWC TOU TTUPETOU,

— UTTOXWPEI EVTOC ~ 2 TTEPITTOU WPWV UE EVTOVEC

EPIOPWOEIC



KAIVIK €IKOVO

« P. falciparum

— ATUTTIEC OTO TTUPETIKO KUMA, TPITAIOC TTUPETOC
* P. vivax kai atro P. ovale

— TPITAIOC TTUPETOC
« P. malariae

— TETAPTAIOC TTUPETOC



KAIVIK €IKOVO
* P knowlesi
— Baputepn vooocg amrd P. malariae
— TTUPETOC AUPNUEPIVOC,
— T Trapacitaipia
— Bapeia vooo
* VEQPIKN KAl N NTTATIKN TTPOCBOAN

 Bdvarol

 AA ye PCR



KAIVIKA €IKOVA

» 2 TTANVOUEYOAIQ
" TTOU OUVNOWC UTTAPXEI ATTO TNV apXnN TS VOOOU
* HrraTopeyaAia

= Avaiyia



A EIKOVA
- '4‘ Pt %

KAIVI

" "-




MALAKIA CHRISES

-
?/

malerna

GG

AGE



KAIVIK €IKOVO

= > 0Bapn popen P. falciparum
» EYKEQAAIKA HopPn
" UTTEPTTUPECIa TTOU UTTOQUETAI BEpuOTTANEia
» KEPaAaAyia, uttvnAia, A TNG ouVEIDNOEWC, Kwua
= gTTAcNOUC, uNviyyiopod, T Tevovtiwy
" qIJOpPPAYiIEC TOU augIBANCTPOEIdOUC OTO 15%

= euBuveral yia 1o 80% Twv Bavartwyv NS EAovoaiag



KAIVIK €IKOVO

= > 0Bapn popen P. falciparum
* Aigppoia
» O&cia nmrarimida
= ARDS
* [[aAAKTIK) 0€€wan, UTTOyAUKaIia
= Shock, Ne@pik aveTTapKela, aluoogalpivoupia

" [KTEPWONG AINOCPAIPIVOUPIKOG TTUPETOC



Blackwater fever




Alayvwon

Enelyouoec evepyelec — OAoL oL aoBEVELC TPEMEL VaL EXOUV:
+ EEETaon moryLoC Ka AEMTAC oTayovac Kat TauE avtlyovikoc EAeyyoc. Tayelol amoaTtoAr o€ pyaoTnpLo
KL QLT YLa OTOTEAEGHOTAL EVTOG ULOIC WPOLC
+[TAnpnc awatohoykoc heyxoc (FBC) yio BpopBokuttapomevia, ouplo Kat NAEKTPOAUTES, NIOTIKOUC
Oelkteg kat yAukoln atpotog
+ KaAAiepyeta aiparoc yia tudoetdn kat/ ) ahAn Baktnprowpio
+ E¢eTaon oupwv ( yla atpatoupia) kat kaAAEpyela. Eav o aaBevng €xel dlappota, oTeAvoupie delypa
KOTIPOVWV VL0l LLKPOGKOTILKO EAEYXO Kall KAAALEPYELDL
+ Aktvoypadia Bwpakoc yia va omoKAELOTEL ) TVEUOVIXL TNC KOWOTNTAS




Alayvwon

[Mayxeia oTayova
A\ETTTN OTAYOVA
Tayeiec OOKINOTIEC
PCR



Blood Films

(for microscopic analysis)
Thin Film







B. RDTs ( Rapid Diagnostic Tests)

Negative result i
P. vivax / P. malariae / '

P. ovale

P. falciparum l '

Avoocoyxpwpatoypadia

Avixveuaon avtilyovou HRP-2 (P. falciparum)
pLDH (Aouta mAaocpwdia)



I. PCR ywa aviyvevon nAacpwdiwv

600 {.p.—>

otnAn 2.P.falciparum (tpoiov 346 1.3.)
3. Pvivax (mpolov 266 I.B.)



EAovocoia otn EAAGOa

> Ewg Kal peca 20°° aiwva
— EvOnUIKA Xwpa

»1946-1960
— EOVIKO TTpOYypauMa EKPIWONG

»1974

— WHO declares Greece malaria-free



EAovooia otn EAAGOa 1974-2010

> YTTOXPEWTIKWG ONAOUMEVO VOO O
»1975-2010
— 30-50 eicayoueva kpououara / £T10C
» 2TTopadIKA autoxbova KpououaTa
— 1991, 1999, 2000
» 2005-2010 = 78% TWV KPOUCNATWYV

— MeTAVAOTEG ATTO EVONMIKES XWPEG



E)\ovooia oTN E)\)\dﬁa 2008-2011

2008

2009 8 43 51
2010 / 38 45
2011 40 21 61



Xaptng eAovooiag, EAAGOa 2011
(27-10-2011)




Number of cases

Emidnuikn kaptmruAn-EAovooia, 2011

Active
case
finding

- Single case P.vivax in Greek citizen from Evrotas

Single case P.vivax in migrant worker from endemic countries

10 - Single case P.vivax in migrant worker (non-endemic countries)

- Single case P.vivax in Greek citizen from other areas

.
21 22 23 24 25 26 27 28 29 30 31 32 33 34 3 36 37 38 39 40 41 42
May  June July August September October

Week of onset of symptoms, 2011




XapakTnpIioTIKA - Epy. d1dyvwon

» HAIKia: 1.5-79 yrs
“*Aldueon nAkia 36 yrs
“*MetavaoTec:24 yrs, ‘'EANNveC: 47 yrs (p<0.001)

»®uUuAo: 75% avopeg
“*Kpouopara og 'EAANVEC: 57%

» Plasmodium vivax



OEPAIIEIA - EKBAZH

> Ogpartreia
< XAWPOKIVN X 3 NUEPEC
&
<» Primaquine x 14 nuepeg
»>MEQ®
1 (1.6%)
> OavaTngopa NEPICTATIKA
2 1 (1.6%)
<+ AvanveuoTikn duoxepela & UNOKEIPEVO vOona @



METpa eAEyyou

e Evioyuon eniTRpnonc
» 7T eypiiyoponc o€ KAIVIKOUG
» EpyaoTnpiakn eToipoTnTd

e Emkoivmvia — MME
(ME&Tpa npooTaciac ano kouvounia)

» METpa yia TRV acPaAgia Tou aigaTog

» Evioxuon gAgyxou EevioTwV




ETTiTAPNON €EAOVOCIQC

YAN oTtnv EAAGOQ

'

2 & TTEPIOXEG ME UTTOWIA TOTTIKAG METAdOONG

1. Evioxuon emitipnong

- face-face n TNAe@. emKoIvwvia pe dnA. Kpououata

2. EVEPYOC aVIXVEUON TTEPICTATIKWYV

- House-house emmokEWelg oTnv Trepiox EupwTta

3. ERBOGouadiaia TNA €mIKOIVWVIO UE EPYOOCTNPIN




EvEPYOC aviXveuon KpouoHaTtwv & Rx

» EvnpEpwoNn nAnBucpou / «Mopta-Mopra»
v EupwTtac ano 1/10/11
» Enixpiopa
v Edv © 237.5Cn
v NMUPETOC NPONYOUUEVEC 2 BdONAdEC
v" OIKOYEVEIAKO neEPIBAANov N yeiTovac enBeBaiwpevou
>DOT Rx yia €py. eniBeBaiopéva KpouoHAaATa




Ailpodocoia

- Epy. EAeyX0C OAWV ano nePIoxn
- Anayopeuon

+ Neproxn emdnpuiac (10km) X 6 pnvec

~ AV KpoUOd OTO OIKOYEVEIQKO NEPIBAAOV



EVTOMOAOYIKEC MEAETEG




‘EAgyxo0g evioTN
- XapTtoypapnon nepioxwv T kivduvou
- Mpovup@okTtoviec (ano 1/7/2011)
~ AkpalokTovia - ULV spraying (x 3)
. 2€ XWpI1a Pe kpouopaTa (659 + 18)
~ Mop. €Aeyxoc yia nAaopwdia

» MeAeTEC oUPNEPIPOPAC AvayKaiEC @



2YMINEPAXZMATA

»P. vivax malaria = EID EAAGOa

— EICOaYyOMEVO — ATTO METAVAOTEG
> ETIOnNUia o€ HIKPN YEWYPOUPIKA TTEPIOXNA
» Kpirnpla WHO vyia re-establishment of dz

— OXI

> EVEPYOC AVIXVEUON KPOUOHATWY & RX,
EKTTAIOEUTIKA EKOTPATEIO -



AEIZMANIA2H



[Mivakag 1. Ta€wopnon eibv Leishmania mov npokaAotv vaoo otov dvBparo.

L. (L.) donovani
complex

L. (L.) tropica L. (L.) maior L. (L) aethiopica

L. (L.) mexicana
complex

L. (V) braziliensis
complex

L. d donovani
L. d. infantum

L. d. chagasi

L. m. mexicana
L. m. amazonensis
L. m. venezuelensis

L. m. pifanoi

L. b. braziliensis
L. b. guyanensis
L. b. panamensis
L. b. peruviana

L. m. garnhami




iasis

Endemic Areas for Leishman

WHO 2010



Leishmaniasis in the Middle East

* 90% of cutaneous leishmaniasis occurs in Afghanistan,
Iran, Saudi Arabia, Syria, Brazil and Peru
e 8,779 cases were reported in Iraq in 1992
e Sore is commonly called the Baghdad boil

e At least 20 cases of cutaneous leishmaniasis were reported in
Americans from Desert Storm

* 90% of all visceral leishmaniasis occurs in Bangladesh,
Brazil, India, and the Sudan
e 2893 cases were reported in Iraq in 2001

e 12 visceral leish cases were reported in Americans in Desert
Storm

* 90% of mucocutaneous leishmaniasis occurs in Bolivia,
Brazil and Peru

e Rarely associated with L tropica which is found in Middle East



KkpoUoparta ava 100.000 mAnBuovupou/
Cases per 100000 population
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Méon etnoLa entintwon/
Mean annual notification rate
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NMocooto % Twv Kpovopatwyv

Percentage % of cases
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Life Cycle

1- Sandfly bites animal and ingests blood
infected with Leishmania

2- Sandfly bites human and injects
Leishmania into skin

4- Cycle continues when
sandfly bites another
human or animal reservoir

3- Another sandfly bites human and
ingests blood infected with Leishmania




THE LIFE CYCLE OF LEISHMANIA SPP.
(VARIOUS FORMS OF LEISHWIANIASIS)

The amastigotes are
The vertebrate host )
is infected with _ i\‘ ;te'e.asea in tf;eth
promastigotes when € % ™ — V¢ °r_t5 g, a’; e
bitten by the vector. a1 parasite reproduces
l n as promastigotes.

T

The promastigotes %
enter circulating
macrophages and

A
reproduce as W,

asmastigotes. 7 RN

The vector (a sand
fly) ingests
- macrophages when
it ingests blood.

The macrophage dies, The "type” of leishmaniasis
the amastigotes are (_l.e., cutar!eous, wscera!, etc.)
released, and they is det_ermlned by the primary

infect more circulating location ofthe_ macrophages

or fixed macrophages. that are infected.

{Parasites and Parasitological Resources)




2. lNaBouoioAoyia

EioBAAAEl KOl avaTTTUOOETAI OTA JOKPOPAYA TOU
CEVIOTH.

2.UXVQ oupfaivel TOTTIKA uttoxwpenon NG
TTPWTOYEVOUC Aoipwenc.

H TTp0000¢ TNC VOOOU TTPAYUATOTTOIEITAI HEOW
£COUDETEPWONG TWV CUCTATIKWY TOU
OUMTTIANPWMPATOG KOl AVACOTOANC TNG
ATTEAEUBEPWONG UTTEPOCEIDIWYV KAl VITPIKOU OCEOG
aTTO TA JAKPOPAYa (MEOW KaTaoToANG Twv (CD4 +
T helper). TeAika, d1a HEOOU TWV AEUPAYYEIWV KAl
algartoyevwe “peBioTaral’, o' 0Ao o AE2.



Mammalian Hosts

Rodents
Gerbils
Hyraxes
Bats
Porcupines
Opossums

Sloths
Primates
DO(QS
—0OXEes
Anteaters

52



Vectors

Phlebotomine Sandflies
6 genera world wide distribution
Phlebotomus & Lutzomia
500 species
Females Haematophagus
Males sap feeders

53






Clinical Disease

 Visceral e Cutaneous
 Fatal (90% * Generally Self- healing
untreated) e Skin
* Liver » Mucous membranes
« Spleen

e Bone marrow

SPECTRUM OF DISEASE

55



Aglopoviaon

e KAWLKN EKOVQ

— Aegppatikn popdn: €AKn, avto-iaon
— 2IAQYXVIKN popPn: TIUPETOC, oTTANVOoLEYaALa, aveuia
* Qavatndopoc av un Rx

e Tpormnoc petadoonc: Anypa amo OKVIEC

* Xpovocg smwaong: 2 eBdopadec-apkeTol MAVEC







Cutaneous Leishmaniasis

Most common form

Characterized by one or more sores, papules or
nodules on the skin

Sores can change in size and appearance over time

Often described as looking somewhat like a volcano
with a raised edge and central crater

Sores are usually painless but can become painful if
secondarily infected

Swollen lymph nodes may be present near the sores
(under the arm if the sores are on the arm or hand...)



Cutaneous Leishmaniasis

Most sores develop within a few weeks of the sandfly
bite, however they can appear up to months later

Skin sores of cutaneous leishmaniasis can heal on
their own, but this can take months or even years

Sores can leave significant scars and be disfiguring if
they occur on the face

If infection is from L. tropica it can spread to
contiguous mucous membranes (upper lip to nose)






Mivakag 2. Ama g omayxvikng Aeiopaviaong, khwikd atvBpoya, GeSayieveg 1ov napaction kar yeaypagikn Karavoyn.

Afua Khwikd atvbpoyia AeSayieveg tov mapaoitov  Tewypagiki katavopn
L. d. donovani (a) ZmAayxvikn Agiopaviaon Aufipanog Avarohikn Appikn
(8) Mera kala-azar Gepann Aeiopaviaon (Zovbav, Kevoa, Aibromia),
(post-kala-azar dermal leishmaniasis) [vbia, Mnavykavreg, Nenad
L. d infantum Lhayxvikn Aeiopaviaon Lk0A01/aAenovdeC Xapeg vipa and m Meadyelo,
Avtikn Agpikn, Taxiorav, pav,
Bopeia Kiva
L. d. chagasi Lhayxvikn Aeiopaviaon Lk0Ao1/anenovbeg Kevtpikn xan Nona Auepikn
L. (L. tropica LAQyXvoTpomikn Aeiopaviaon Tpoxmkd; Laovdikn Apabia

(viscerotropic leishmaniasis)




3. KAIVIKEG eKONAWOEIG

a) ACUNTITWHATIKI Aoipwen
avaAoyia TTpog oupTITwuartikhy — 30 : 1
—  6:1 (BpadiAia)
— 4 :1 (MtmaykAavTEG)
B) ZTAaxVvIKl Agiopaviaon
ETrwaon: 2 — 6 piveg (efOOPAdEC — Xpovia)
2UVABWC ouvodeueTal ATTd UTTOLEIA, TTPOODEUTIKA) CUUTITWHATOAOYIA:
* TTUPETO
* KOKOUYXia
* ATTWAEIO BAPOUG
» oTTAnvopEyaAia ( nTTaToueyalia)
2TTAVIWG, EKONAWVETAI PE OCEWC ECEAICOOMEVA CUNTITWHATA.
Y) ZTTAQXVOTPOTIOC Agiouaviaon
L. Tropica
[MapatnpABNKe 0€ APEPIKAVOUC OTPATIWTEG OTOV TTOAEUO TOU KOATTOU.

Hmotepn otmrAnvoueyalia, dIAppoIEG, TTUPETO.



Visceral Leishmaniasis



Most severe form of the disease, may be fatal if left untreated

Usually associated with fever, weight loss, and an enlarged
spleen and liver

Anemia (low RBC), leukopenia (low WBC), and
thrombocytopenia (low platelets) are common

Lymphadenopathy may be present

Visceral disease from the Middle East is usually milder with
less specific findings than visceral leishmaniasis from other
areas of the world






Mucocutaneous
Leishmaniasis

66



Mucocutaneous Leishmaniasis

Occurs with Leishmania species from Central and
South America

Very rarely associated with L. tropica which is found
In the Middle East

- This type occurs if a cutaneous lesion on the face
spreads to involve the nose or mouth

- This rare mucosal involvement may occur if a skin
lesion near the mouth or nose is not treated
May occur months to years after original skin lesion

Hard to confirm diagnosis as few parasites are in the
lesion

Lesions can be very disfiguring
67






5. AiIdyvwon

a) OpIoTIKA d1IAyvwon
AveUpPEON TOU TTAPOCITOU OTO ETTIXPIOUA | OE
KAAAIEPYEIQ 1I0TOU (MUEAOC 1] OTTARVACG)
B) H xprion Aiyotepo etreuBaTikwyv JEBOdwWV ecapTaTal
1) atTd TNV KAIVIKA] KATAOTOON TOU a0B€EVOUG
1) a1TO TN YEWYPAPIKN TOU TTPOEAEUON
i) aTTO TA EYYEVI XAPOAKTNPIOTIKA TNG idlag TS HeEBOOOU
IV) a1TO TNV EUTTEIPIO TOU EPYQOTNPIOU
OpOAOYIKEC AVTIOCWMHATIKEC OOKIPOATIES
* |IFA dokipaaoia
* ELISA
* DAT
OpPOAOYIKEC AVTIVOVIKEC
« Kala — azar latex agglutination test (KAtex)
MopiakeEg
* PCR — uypnAn euaicBnoia o€ 1010
— TTOIKIAN eualoOnaoia oTo aipa



* A macrophage
filled with
Leishmania
amastigotes.

Leishmania

(by Mike Belosevic)
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 Leishmania
(Leishman-
Donovan or LD
bodies). Lying Iin
macrophage cells
from liver. Giemsa.
x12000. Enlarged
by 9.6.
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4. Epyaotnpilaka Eupnuarta

Avaipia (opBoxpwun — opBoKUTTAPIKA)
/\EUKOTTEVIQ

I nmmaTika Evupa (- XoAepubpivn)

I o@aIpiveC



6. AgppaTIK) OOKIMaOia AEiCHAVIVNG

EpyaAcio pétpnong Tou Babuou €kBeong Kal avoaiag
evVOC TTANBuouou
« EvepyO Aciopaviaon: apvnTiKo
* MeTa TNV avappwaorn: BETIKO PETA 2 €wG 24 UnVEC.



7. Alag@opikn AiIdyvwon (EVOEIKTIKA)

Tu@OEIdNG TTUPETOC

Nooo¢ Tou Chagas (ogia)

EAovoaoia

Quuartiwon

loTOTTAGOUWON

BpoukeAAwWON

H1ratiké apoiBadikd atréoTnua
NEPPWHA

Oceiec BAKTNPIAKEGS I IOYEVEIGC AOINWCEIG.



ANOZOKATAZTOAH KAI AEIZMANIAZH

“ H amd 25¢tiag gpgavion g HIV Aoipweng €xel augnoel onUavTIKa
TNV ETTITITWON TS VOOOU OTO YEVIKO TTANBUOUO.

2 O1 TTpoodoI OTOV TOMEA TWV MUETOUOOXEUOEWV TTAPAAANAQ pE TNV
QVOKAAUWN QATTOTEAEOMATIKOTEPWY KUTTOPOOTATIKWY, OUVETEAEDE
oTNV aU¢NON TWV KPOUOUATWV.

* H epapuoyrn avoooTpoTIoTIOINTIKWY @QAPPNAKWY OTn PEUMATOAOYIQ,
algartoAoyia, yoaoTpeviepoAoyia kKal Tn  OgpuartoAoyia, KabioTa
QVAYKQAIO TO VO UTTOTTTEUOUOOTE TO EVOEXOMEVO Agiopaviaong o€ KABE

TETOIO A0O¢EVN.



ANOZOKATAZTOAH KAI AEIZMANIAZH

“ Mtopouv va avarmTuxBouv aouvnBIOTEC Kal PN TUTTIKEC MOPEPEC TNG
Agiopaviaong , OTTwG T1.X. ME atToudia oTrAnvoueyaiac.

% 2€ TETOIOUGC aoBeveic n diayvwaon NG Asiopaviaong kabiotartal dUOKOAN
KABOTI T COUPTITWHOTA MJE TA OTToia egu@aviletal o aocBevnc OTTWC O
TTUPETOC, TTAYKUTTAPOTTEVIA PE aTTOUCia oTTAnvoueyaAiag Ba utropoucav
va BewpnBouv w¢ £¢apaon TNS KUpPIag vOoou.

“ H diayvwon tn¢ otmAaxVviknS Aciopaviaong Baciletal otnv avakaAuyn
TWV  AQVTIOWJATWY, OTNV ~ TITOPOUCIia  AUACTIVWTWY  O€  I0TIKA

TTAPAOCKEUAOUATA ] o€ KAOAAIEPYEIQ TOU IOIOU TOU TTAPACITOU.



