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Leishmanioses
...parasitoses causadas por protozoarios flagelados do género Leishmania que

apresentam importante diversidade clinica e epidemioldgica...

J. Sadlova

v' Ciclo heteroxeno: hospedeiro vertebrado (mamifero) e invertebrado (vetor)

v' Duas formas parasitarias: promastigota (invertebrado); amastigota (vertebrado)
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Forma promastigota

Aparelho digestivo do vetor

Extracelular

Mével, fusiforme (10-20 X 1,5-3 um)

Com flagelo livre, de comprimento variavel
Cinetoplasto entre o nucleo e o flagelo

C: Cinetoplasto
F: Flagelo
N: Nucleo

C. Maia



Amastigotas
extracelulares

Forma amastigota

 Interior das células do
sistema mononuclear
fagocitico do hospedeiro
vertebrado

» Extracelular quando lise da
célula hospedeira

* Arredondada ou oval (2 a4

» O citoplasma apresenta um intracelulares
nucleo arredondado,

excéntrico e bem visivel e
um cinetoplasto

C: Cinetoplasto
N: Nucleo

C. Maia



* Transmiss&o mecanica,
congénita, transfusdo de sangue,
| eishmanioses — Transmissao* reportada, mas sem significado
epidemioldgico

* Flebotomideos (Diptera: Psychodidae)
Phlebotomus sp. (Velho Mundo)

13 géneros (incluindo Lutzomyia sp.) (Novo Mundo)

e De acordo com a fonte de infecao humana:

v Zoonotica — reservatorios sao animais domeésticos ou silvaticos

Humanos sao hospedeiros acidentais

v Antropondtica — Homem € o Unico reservatorio e fonte da infecéo do vetor
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Distribuicao mundial de leishmanioses humanas

Endémicas em 98 paises e 3 “estados” em 4 continentes (areas tropicais subtropicais e temperadas)

> 1 bilido de pessoas em risco

Akhoundi et al. 2017

> Incidéncia 0,2 -0,4 milhdes casos LV e 0,7 -1,2 milhdes casos LC

» 22 causa de morte mais comum (++ LV; cerca 20000 mortes/ano) entre as infe¢des tropicais
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Diversidade dos parasitas Leishmania

I O!d World

Akhoundi et al. 2017

. . E — L. major complex L. major L. gerbilli L. turanica L. arabica
2 1 L el S h m an I a S p p . T (Yakhno!f & Schokbor 1914)  (Wang ot al. 1964) (Strclkova ct al. 1990) (Peters ot al. 1987)
L]
- L. tropica complex L. tropica* L. killicki* L. aethiopica
, . - New World ) 3 (Wright 1903) (Rioux et al. 1986) (Bray et al. 1973}
atogenicas para 0s s [ Leishmania- ; j hibaldi infantum®** ‘
p g p | (Ross 1903) L. donovani complex L. donovani** L. Idi** L. L. chagasi***
{Laveran & Meseal 1903) (Casteliani & Chalmers 1919)  (Nicolle 1908) (Cunha & Chagas 1937)
E: - L. mexicana complex L. L. pifanoi+ L. i L. gar
h U m an O S F: (Biagi 1953) (Medina & Romero 1959) (Lainson & Shaw 1972) (Scorza ctal. 1979)
G L. aristidesi L. forattinii L. venezuelensis L. waltoni
(Lainson & Shaw 1979) (Yoshida et al. 1993) {(Bonfame-Gamido 1980) (Shaw et al. 2015)
4 ~ L. braziliensis complex L. braziliensis L. peruviana
I (Viamna 1911) (Velez 1913)
I L. guyanensis complex L. guy : Lp i L. shawi
(Floch 1954) (Lainson & Shaw 1972) (Lainson 1989)
- L. lainsoni
E L Viannia- sivmaalisn
Py (Lainson & Shaw 1987) | ) ee
§‘ (Lasnson & Shaw 1989)
28 . .
_ L L. lindenbergi L. utigensis
a - EULEISHMANIA (Silveira ot al. 2002) {Hraga e1 al, 2003)
L. adleri L. agamae L.ceramodactyli L. chameleonis L. davidi L. gulikae L. gymnodactyli
L (Heisch 1954)  (David 1929) (Adler & Theodor 1929) (Wemyon 1921} (Stromg 1924)  (Overmuchammedoy & (Chodukin & Sofiey 1940)
® 5 Safjanova 1987)
g = § L. helioscopi L. hemidactyli L. henrici L. hoogstraali L. nicollei L. phrynocephali
= S i | (Chodukin & Sofiell 1940) (Mackie ot al. 1928) {Leger 1918) (McMillan 1965) {Choduakin & Sofieff 1940)  (Chodukin & Safieff 1940)
g | - Sauroleishmania
(Ranquein 1973) L. platycephala L. senegalensis L. sofieffi L. tarentolae L. zmeevi L. zuckermani
§ — LEISHMANIA —] (Telfond 2008 (Ranque 1973) (Markow et al, 1964)  (Wanyan 1921) {Andrachko & Markov 1955} (Paperna <t al. 2011)
(=
g L.(S)sp. | L. (S)sp. Il
E\ (Telfiard 1979) (Telford 1979)
= - Mundinia L. enriettii L. martiniquensis+++ L. orientalis L.macropodum

(Shaw et al. 2016)

(Muniz and Medina 1v8) (Desbois et al. 2014)

o Freall
— L. auslr
(Rose et al. 2004)

PORCISIA

-PARALEISHMANIA | L. colombiensis

{Kreutrer <t al. 1989)

- ENDOTRYPANUM

“oh strain”
(Kwakye-Nuako ¢t al. 2015)
L. hertigi L. deanei
(Herrer 1971) (Lainson & Shaw 1977)
L. herreri L. equatorensis
{Zabeddn ot al. 1979) {Girimaldi et al. 1992)
E. schaudinni E. monterogeii

{Mesnil & Brimont 1908)

(Shaw 1969)

[Jariyapan etal. 2018]

(Barratt ¢ al. 2017)

LT B ERNEE
INSTITU™Z DE HIG EME = i 0 ]
MEDICINA TROPICAL |

L VLIS AU UL LIZUZS -

Tmiin

W
—



Formas clinicas Leishmanioses humanas

 Leishmaniose visceral complexo L. donovani

Velho Mundo: L. donovani, L. infantum
Novo Mundo: L. infantum (sin. L. chagasi)

Countries reporting cases of vizcaral leishmaniasis (VL) in 2015
I Countries collactively reporting 90% of VL cases in 2015

 Leishmaniose cutanea localizada, disseminada por Leishmania spp.

Velho Mundo: L. major, L. tropica, L. aethiopica, L. infantum
Novo Mundo: L. braziliensis, L. guyanensis, L. amazonensis, L. mexicana

I Countriss reporting cases of cutaneous lsishmaniasie (GL) in 2016
Bl Countries collectively reporting 80% of CL cases in 2016
Il Countries reporting cases of mucocutansous leishmaniasia in 2015

 Leishmaniose mucocutanea complexo L. braziliensis
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https://www.who.int/leishmaniasis/Unveiling_the_neglect_of_leishmaniasis_infographic.pdf?ua=1
https://www.who.int/leishmaniasis/Unveiling_the_neglect_of_leishmaniasis_infographic.pdf?ua=1

Diversidade das manifestacdes clinicas

O resultado clinico da doenca depende de:

» Viruléncia e tropismo de cada espécie de Leishmania
L. domrovani

» Background genético e imunolégico do hospedeiro

L. martiniquensis

L. infantum

(L. orientalissis

5 L. tropica

L. colombiensis

L. Campino

L. major
L. lainsoni

L. braziliensis L. peruviana
L. guyanensis

L. panamensis

Akhoundi et al. 2017
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Entidades nosogeograficas

OMS — Identificar ciclos epidemiologicos e desenvolver medidas de controle apropriadas
— |dentificacdo 15 entidades nosogeograficas de acordo com:

e Associacao especies Leishmania patogénicas — reservatdrio —vetor(es)

e Manifestacao clinica predominante

e Distribuicao num determinado territorio

P DS, TS %:v *

N
Duas entidades nosogeograficas de LV “'-.g o O 160,000-320,000 .-
¢ - : human
vl ' 30,000-60,000 cases/year
i human
S & cases/year

I tndemic regions with Leishmania infantum/ chagasi = ZOONOtIC ent|ty
, o Endemic regions with Leishmania donovani = gNth roponotic ent|ty e TR G-
P s, (o il
Yoe Tl U VLIS UL N UL LIS T “ll I_J_U " o

Courtesy of Dr. L. Gradoni
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LV zoonotica causada por L. infantum € a entidade com
maior disperséo a nivel global @

Phlebotomus (Larroussius) spp.

Courtesy of Dr. L. Gradoni
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Cées sao os principais reservatorios domeésticos da LV zoondtica
e responsaveis pela introducdo do parasita L. infantum na América Latina @

Courtesy of Dr. L. Gradoni
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https://pt.wikipedia.org/wiki/Pedro_%C3%81lvares_Cabral

Cao: Reservatdorio domeéstico de L. infantum

v Infecao frequente na populacao

v Evolucao cronica com elevado n® de animais sem aparente sintomatologia

v Presenca de parasitas no sangue periférico e pele = T possibilidade de transmiss&o
v Parasitas isolados dos animais e humanos geneticamente indistinguiveis

v Fonte alimentar frequente dos flebdtomos vetores

v Infecciosos para vetores
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Leishmaniose canina (LCan) na Europa: Paises endemicos

Sul de Europa, paises banhados pelo Mar Mediterraneo

[ Endemic countries

|:| Autechthonous cases, non-vectorial transmission
(vertical, transfusion, dog biting) and imporied cases

|:| Imported cases
|_ | Mo reporied cases! no data available

Canary Islands

T 2
.75 4
N . T 11
/’j_ mETglu(;INi\a L £é_,H_::"! Fig. 2: Approximate distribution of canine leishmaniosis in Europe {© ESCCAF) “-'", w ||EHH[ "a
AR = https://www.esccap.org/guidelines-maps/ T_.--—' BE R



Atividade flebotominica na Europa

» Estreita relacéo entre condicdes climaticas (precipitacéo, temperatura e humidade) e sazonalidade dos

fleb6tomos

Temperatura (magnitude negativamente correlacionada
com a latitude) = maior determinante do inicio da

RESEARCH ARTICLE época de actividade dos vetores de Leishmania
Seasonal Dynamics of Phlebotomine Sand

Fly Species Proven Vectors of Mediterranean

e @
‘@-PLOS | TRSHE Biseases

Leishmaniasis Caused by Leishmania a7 1201
p=e00 P, sriasl {Francec 12 7'C} p=027
. 40 o 440 o
infantum b s
=425 P pomisiogus {laky. 1.3°C) 3 a5 P pomi had
1 - N 2 - - . E E WP kengeiaks + POakanus ]
Bulent Alten’, Carla Maia®, Maria Odete Afonso”, Lenea Campino®, MarlbelJlmene.z’, T o 2 ap [l
Estela Gonzalez®, Ricardo Molina®, Anne Laure Bafuls®, Jorian Prudhomme®, 5’ i 2
Baptiste Vergnes®, Celine Toty?, Cécile Cassan®, Nil Rahola®, Magali Thierry®, I w5 Z ns
Denis Sereno”, Gicia Bongiorno®, Riccardo Bianchi®, Cristina Khoury®, 2 s .
Nikolaos Tsirigotakis®, Emmanouil Dokianakis®, Maria Antoniou®, Vasiliki Christodoulou” = E
Apostolos Mazeris”, Mehmet Karakus®, Yusuf Ozbel®, Suha K. Arserim®, Ozge Erisoz 3
Kasap', Filiz Gunay’, Gizem Oguz', Sinan Kaynas'®, Nikoloz Tsertsvadze'”",
Lamzira Tskhvaradze', Ekaterina Giorgobiani''!, Marina Gramiccia®, Petr Volf'2,
Luigi Gradoni®* =3}
PLOS Neglected Tropical Diseases | DOI:10.1571/journal patd 0004458 February 22, 2016 o oamoam n:T’n wosmow we w
Annuzl davs
Sephemher* Ocmber* November
92, Relaionshi D etse el calcting i ) "
collections. Each species is shown by a difierent color, end the awerage annusliempersiue of eachste iz Figd, i ip between the Latitude of collecti g 5ites and the last period of posil iy
repored in pacenthass. collection. Each species is shown by a different color.
ALl et 0HEAGO0D 00137l s OS8R

» Atividade flebotominica: Maio-Outubro
= Epoca maior risco de transmissao de L. infantum: Junho-Setembro/Outubro
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L Can: sinais clinicos mais comuns

v Manifestacdes cutaneas (ex: alopécia,
dermatite furfurdcea, ulceras de dificil
cicatrizacao)

v' Linfoadenomegalia

v' Perda de peso, magreza

v Palidez das mucosas

v Atrofia muscular

v' Onicogrifose
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Outros sinais clinicos:

v' Hiperqueratose nasal, almofadas plantares
Epistaxis

ManifestacOes oculares (uveites, conjuntivite...)
Poliartrite

Esplenomegalia

AN N NN

Polidipsia, polidria

LCan = S/ sx patognomaonicos

LCan = viscerocutanea
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LCan: alteracGes laboratoriais mais comuns Tl

Anemia normocrémica, normocitica nao-regenerativa

Trombocitopenia
Hiperproteinemia ( Proten fraction % )
_ _ a1-Globuln 24
Aumento policlonal das beta e gama globulinas e
p2-Globulin 9.6

¥ =Glabulin

Hipoalbuminemia

ALB/GLOB

Diminuic&o racio aloumina/globulina

Aumento das enzimas hepaticas PSP Bew R peos s
umin ' o o p1° p2 ¥

X N X X X X X

. . Fig. 1 Serum electrophoretic pattems in Dog A. The dog was tested

PrOteI nuria (U PC 2 0,5) pasitive for antibodies against Leishrmania (IFAT, ELISA). Serum protein

electrophoresis revealed a characteristic hypergammaglobulinemia
Naucke et al. 2016

}fror_\tiers e o e
in Cellular and Infection Microbiclogy doi: 1033610, 20 16 00302
2

Biomarkers Associated With
Leishmania infantum Exposure,
Infection, and Disease in Dogs

Carla Maia* and Lenea Campino o
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Estadiamento clinico da LCan, classificacoes:

Table 1

Criteria used for clinical classification of dogs with Canl as proposed by different authaors.

Study

Clinical classification based on clinical signs

Further diagnostic testing

Mancianti et al. (1968)

Ciaramella et al. (1997)

Amusategui et al.
(2002)

Solano-Gallego et al.
(2009) - LeishVet

Le/shVet

Paltrinieri et al. (2010)
- CLWG

Canine
Leishmaniasis
Working Group

Foglia Manzillo et al.
(2013)

1 Asymptomatic dogs: absence of dinical signs

2 Oligosymptomatic dogs: ly mphadenopathy, small weight loss and/or
dull fur

3 Symptomatic dogs: all or some of the characteristic signs of the disease

1 Mild signs: mild lymphadenomegaly and/or weight loss

2 Clear signs: systemic lymphadenomegaly, splenomegaly, skin
dizorders and weight loss

3 Severe sgns: all the above signs, plus chronic cutaneous changes and/
or ocular lesions and /or severe weight loss

1 Initial stage: asymptomatic or with mild, non-specific clinical signs

2 Established dizease: typical dinical signs of canine leishmaniosis

3 Advanced stage: severe organic complications (renal, hepatic, candiac,
ete)

I Mild disease: mild clinical zigns such as localized lymphadenomegaly

and papular dermatitis

Il Moderate disease: apart from signs listed in stage | may present: kin
dizorders, anorexia, weight loss, fever, and epistaxis

Il Severe disease: apart of the signs listed in stages | and 11, may present
signs originating from immune-complex lesions

IV Very severe disease: dogs with clinical signs listed in stage IIL
Pulmonary thromboembao lism

A Exposed

B Infected: dogs are clinically normal or have signs associated with
other diseases

C Sick (clinically evident disease): One or more clinical zigns commaon to
leishmaniozis are present. Dogs without clinical signs but with
laboratory alterations

b Severely sick: dogs with severe clinical llnes. Concurrent problems
that require immunosuppressive treatment; severe concomitant
conditions, and clinical unresponsiveness to repeated courses of anti-
Leishmania drugs

E a) Sick-unresponsive b) Sick-early relapse

1 Subpatent infections: absence of clinical signs attributable to Canl.

2 Asymptomatic active infection: absence of dinical signs atributahle
to Canl.

3 Symptomatic active infection: presence of clinical signs attributable to
Canl

None

-

- And/or Anemia
. Anemia
. Anemia and/or kidney involvement (azotemis)

Wb

-

. Slight dysproteinemia or a non-altered serum protein
electrophoretogram, antibody titer = 1,100 = 1/800

. Dysproteinemia, antibody titer = 1/400

. Serious biochemical and hematological alterations; variable
dysproteinemia and variable antibody tters,

I Usually no clinicopathological abnormalitdes
Il Low to high positive antibody levels. Clinicopathological abnormalities

such as mild non-regenerative anemia, hyperglobulinemia,
hypoalbuminemia, serum hypervisoosity syndrome.
a MNormal renal profile creatinine < 1.4 mg/dL; non-proteimiric:
UPC < 0.5

b Creatinine = 1.4 mg/dL; UPC = 0.5-1

Il Severe dizease: clinicopathological abnormalities listed in stage IL CED
IRIS (IRIS, 2015) stage [ with UPC = 1 orstage II (creatinine 1.4-2 mgs
dL)

IV Very severe dizsease: Medium to high positive antibody levels.
Clinicopathological abnormalities listed in stage I, CED IRIS stage [1
(creatinine 2-5 mg/dL). Mephrotic syndrome marked proteiniria
UPC = 5and end-stage renal disease

. Negative oytologic, histologic, parastological, and molecular findings
and low titer antibodies against Leishmania spp.

. Dogs in which parasites have been detected through direct diagnostic

mathods and with low-titer antibodies against Leishmania gp.

Dogs with positive cytologic results regardless of serologic results and

dogs with high antbody titers against Leishmania spp. Hematologic,

biochemical, and urinary alterations comman to leishmaniasis

. Evidence of proteinuric nephropathy or chronic renal failure

W

=

w

2]

=]

Subpatent infertions: detection of parasite DNA in BM samples; IFAT
titers <= 1:160; negative lymph node culture; ahsence of
clinicopathological dgns attributable to Canl.

2 Asymptomatic active infection: detection of parazite DNA in BM samples;
IFAT titers = 1:160; positive lymph node culture absence of
clinicopathological dgns attributable to Canl

3 Symptomatic active infection: detection of parasite DNA in BM samples;

IFAT titers = 1:160; podtive lymph node eultume; presence of

clinicopathological dgnes attributable to Canl

INSTITU=S DE HIG EME =

Contents lists available al ScienoeDirect

Research in Veterinary Science

journal homepage: www.elsevier.comilocate/rvss

Clinicopathological findings in sick dogs naturally infected with Leishmania | 9
infantum: Comparison of five different clinical classification systems ==
A. Meléndez-Lazo”, L. Ordeix™", M. Planellas™", 1. Pastor"", L. Solano-Gallega

* Diuararasms de Modicina | Crugle Amimaly Farubar de Vssmniets, Unborsiar Aviinoms de Barvelons, Rl ¥, Compees (60, Ballursa 08103 Spain
" Pandocié Hoapited Clisc Veteriueri, Undrerstes Ausivom de Bercelons, Carree de [Hospial SN, Bellaters 08193, Spain

Estadiamento clinico definido;
v" Sinais clinicos e
v Alteracdes laboratoriais e/ou

v Diagnéstico etioldgico

Tratamento mais adequado a fase da
doenca
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Estadiamento clinico da LCan: Leishvet e CLWG

_ o o o prssesandvecirscomcamtenti /56 e Parasites
Estadiamento clinico definido: &Vectors
REVIEW Open Access

v" Sinais clinicos (CLWG e LeishVet)
LeishVet guidelines for the practical management

v AlteracOes laboratoriais (CLWG e LeishVet) of canine leishmaniosis

Laia Solano-Gallego'”, Guadalupe Mird?, Alek Koutinas®, Luis Cardoso”, Maria Grazia Pennisi®, Luis Ferrer®,

v Presenca de anticorpos anti-Leishmania (LeishVet) Patic Bourdea, Gactano Oiva® anciGag Banet?

v' Resultados diagnéstico etioldégico (CLWG)

Reference Point B T T 2

Guidelines for diagnosis and clinical
classification of leishmaniasis in dogs

Saverio Paltrinieri, pvM; Laia Solano-Gallego, pvm, php; Alessandra Fondati, pvwm, php;

L el S h Vet e C LWG George Lubas, pvm; Luigi Gradoni, pho; Massimo Castagnaro, pvm; Alberto Crotti, Dvwm;

Michele Maroli, phn; Gaetano Oliva, pvm; Xavier Roura, DvM, PhD;
Andrea Zatelli, pvm; Eric Zini, bvM, phD

Recomendacdes de tratamento e progndstico

= Importancia para os clinicos e tutores (qualidade de vida do animal)
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Estadiamento clinico da LCan

Veterinary Parasitology 165 (2009) 1-18

Contents lists available at ScienceDirect

Veterinary Parasitology

ELSEVIER

journal homepage: www.elsevier.com/locate/vetpar

Review

Directions for the diagnosis, clinical staging, treatment and prevention

of canine leishmaniosis

L. Solano-Gallego ™', A. Koutinas ™', G. Mir6", L. Cardoso ™', M.G. Pennisi®",

L. Ferrer ™', P. Bourdeau®', G. Oliva™!, G. Baneth ™!

Le/shVet

4 estadios:

... doenca ligeira a doenca muito severa

Table 4 Clinical staging of canine leishmaniosis based on serological status, clinical signs, laboratory findings, and
type of therapy and prognosis for each stage [27]

Clinical signs

Laboratory findings

Therapy

Prognosis

Clinical Serology *
stages
Stage | MNegative to
‘ Mild low positive
disease antibody
levels

Dogs with mild dinical signs such
as peripheral lymphadenomegaly,
or papular dermatitis

Usually no clinicopathological
abnormalities observed

Mormal renal profile; creatinine <
14 mg/dl; non-proteinuric:
UPC < 05

Scientific neglect/allepurinel or
meglumine antimoniate or
miltefosine/alopurinol +
meglumine antimoniate or
allopurinol + miltefosine**

Good

Dogs, which apart from the signs
listed in stage |, may present:
diffuse or symmetrical cutaneous
lesions such as exfoliative
dermatitis/onychogryphosis,
ulcerations (planum nasale,
footpads, bony prominences,
mucocutaneous junctions),
anorexia, weight loss, fever, and
epistaxis

Clinicopathological abnormalities
such as mild non-regenerative
anemia, hyperglobulinemia,
hypoalbuminermia, serum
hyperviscosity syndrome
Substages

a) Mormal renal profile:
creatinine < 1.4 mg/dl; non-
proteinuric: UPC < 0.5

b) Creatinine <14 mg/dl;
UPC = 05-1

Allopurinol + meglumine
antimoniate or allopurinol+
miltefosine

Good to
guarded

Dogs, which apart from the signs
listed in stages | and I, may
present signs originating from
immune-complex lesions: vasculitis,
arthritis, uveitis and
glomerulonephiitis.

Clinicopathological abnormalities
listed in stage |l
Chronic kidney disease (CKD) IRIS
stage | with UPC > 1 or stage |l
(creatinine 14-2 mg/dl) [79]

Allopurinol + meglumine
antimoniate or allopurinol +
miltefosine

Follow IRIS guidelines for CKD
[B0]

Guarded
to poor

Stage I Low to high
Moderate positive
disease antibody
levels
Stage lll Medium to
Severe high positive
disease antibody
levels
Stage IV Medium to

Very high positive
‘ severe antibody
disease levels

Dogs with dinical signs listed in
stage ll. Pulmonary
thromboembolism, or nephrotic
syndrome and end stage renal
disease

Clinicopathological abnormalities
listed in stage |l
CKD IRIS stage |ll (creatinine 2-5
mg/dl) and stage IV (creatinine >
5 ma/dl) [79] Nephrotic
syndrome: marked proteinuria
UPC =5

Allopurinol (alone)

Follow IRIS quidelines for CKD
[B0]

Poor
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Reference POlnt JAVMA, Vol 236, No. 11, June 1, 2010 C LWG

Guidelines for treatment of leishmaniasis in dogs

Gaetano Oliva, pvu; Xavier Roura nvwm, ph;, Alberto Crotti, pwvm; Michele Maroli, php; 4 t z d . .
Massimo Castagnaro, bvM; Luigi Gradoni, php; George Lubas, DvM; Saverio Paltrinieri, Dvwm; eS a I 0 S .

Andrea Zatelli, pvm; Eric Zini, bvM, PhD . o~ .
Exposicdo ao parasita a doenca severa

Table 1—5Staging of disease for treatment of dogs with leishmaniasis.

Stage of leishmaniasis Features
‘ A: Exposed Includes dogs with negative cytologic, histologic, parasitological, and maol-
ecular findings and low-titer® antibodies against Leishmania spp. Dogs are

clinically normal or have signs associated with other diseases. Usually, dogs in
this category are those living or that have lived during 1 or more trans-
mission seasons in a geographic region in which the presence of Leish-
mania vectors (sand flies) has been confirmed.

B: Infected Includes dogs in which parasites have been detected through direct
diagnostic methods (eq, microscopic evaluation, organism culture, or PCR
assay) and with low-titer® antibodies against leishmania spp. Dogs are
clinically normal or have signs associated with other diseases. In endemic
areas, detection of Leishmania DNA via PCR assay in skin or peripherally
obtained blood samples collected during the infection transmission period, in
the absence of evident lesions, may not be sufficient to consider a dog

infectad.
C: Sick (clinically evident Includes dogs with_gﬂsiﬁ\.r_e cytologic results regardless of serologic results,
disease) dogs with high antibody titers® against Leishmania spp, and rarely, infected

dogs. One or more clinical signs common to leishmaniasis are present.? Given
the varied clinical manifestations of the disease, observed signs suggestive of
disease can differ from the common clinical signs, as long as they can be
clearly associated with ongoing infection. When physical examination does
not reveal clinical signs, dogs in this category should still be defined as sick
when hematologic, biochemical, and urinary alterations common to leish-
maniasis’ are detected. Laboratory changes other than those considered
common can also be indicative of disease, provided that they are associated
with the infection.

‘ D: Severely sick Includes sick dogs with severe clinical illness, as indicated by 1 of the

following: evidence of proteinuric nephropathy or chronic renal failure;
presence of concurrent problems (eg, ocular disease causing functional loss
or joint disease impairing mobility) related or unrelated to leishmaniasis that
require immunosuppressive treatment; severe concomitant conditions
S NSTITU= DE WIGENE = /() includingi_ various coinfections or neoplastic, endocrine, or metabolic diseas-

GH
e i Bor AL == es;and clinical unresponsivenessto repeated courses of anti-Leishmaniadrugs.
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Table 4
Climical staging of canine leis hmanosis based on serological status, clinical signs, laboratory findings, and type of therapy and prognosis for each dinical
stage,
Clinical stages Serology Clinical signs Laboratory findings The rapy Prroe nosis
Stage I: MNegative o Dogs with mild clinical Usually no clinicopathological Scientific neglect) Cood
mild disease low positive signs such as peripheral abnormalities observed; allopurinol alone
antibody lym phadenopathy, normal renal profile: allopurinol + megl urmine
levels of papular dermatitis creatinine < 1.4 mg/dl; antimoniate or milte fosine
(Ordeix et al, 2005; non-proteinunic: UPC < 0.5
Bottero et al., 2006)
Low to high® Dogs, which apart from Clinicopathological abnormalities Allopurinol + meg luom ne Good to
positive the signs listed in stage 1, such as mild non-regenerative antimoniate or miltefosine  guarded
antibody may present: diffuse or anemia, hypergammaglobuline mia,
levels symmetrical cutan eous by poal bu miemia, serum

lesions such as exfol iative

hy perviscosity sy ndrome

dermat tis/onychogry phosis, (Petanides et al, 2008).
ulcerations | planum nasale, Substage—(a) normal renal
footpads, bony prominences, profile: creatinine = 1.4 mg/dl;
MuCoCutE neous junctions), non-proteinuric: UPC < 0.5, (b)
anorexia, weight loss, fever, Creatinine < 1.4 mg/dl: UPC=0.5-1
amd epistaxis [ Petanides
et al., 2008 )
Reference Point Estadio C, cdes doentes
Guidelines for diagnosis and clinical . , .
classification of leishmaniasis in dogs v > 1 S|na| C| INICO

Saverio Paltrinieri, ova; Laia Solano-Gallego, ov, ptwy; Alessandra Fondati, v, pho;

George Lubas, ovw; Luigi Gradoni, pw; Massimo Castagnaro, pv; Alberto Crout, pva; / e/o u alte ragaes h e m atol ég i CaS , b i Oq u I’m icaS : u ri n éri aS

Michele Maroli, prw; Gaetano Oliva, pvw; Xavier Roura, ova, phi;
Andrea Zatelli, ovu; Eric Zini, pva, 7ho

CLWG sugestivas de leishmaniose
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Table 4

Clinical staging of canine leishmaniosis based on serological status, clinical signs, laboratory fndings, and type of therapy and prognosis for each dinical
stage,

Clinical stages Serology® Clinical signs Laboratory fndings Therapy Prognosis

Medium to Dogs, which apart from the Clinicopathological abnormalities Allopurinol + meg lud e Guarded
high positve  signs listed in stages | and 11, } Hi-5 U antimoniate or miltefosine  to poor
ji tbody may present signs Chronic kidney disease (CKD) Fol low IRI1S guidel ines
Avels originating from IRIS stage | 'with UPC =1 or for CKD (IRIS, 2006b )
Ll re-complex. lesions: stage 1l (creatnine 1.4-2 mg/dl)
vasculitis, arthrins, uveits (RIS, 2006a)
and glomeru lone phritis
edium to Dogs with clinical signs listed Clinicopathological abnormalities Allopurinol (alone) Poor
high positive in stage lL Pulmonary —listed in stage 1l
antibody thromboembolism, or nephrotic | | CKD RIS stage 1 {creatinine Fol lowr IR1S guidel ines
levels syndrome and end stage 2-5mgjdl) and stage IV for CKD (IRIS, 2006b)
renal disease (reatinine = 5 mg/dl) (IRIS, 2006a)

Mephrotic syndrome: marked
proteinunia UPC = 5

* Dogs with negative to medium positive antibody levels should be confirmed as infeced with other diagnostic technigues such as oytol ogy, histology)
i reohi s todve mistry and PCR

" High levels of antbodies are mnclusive of a diagnosis of Canl and are defined as three- to four fold increase of awell established laboratory reference
cut-off.

Reference Point ~ Estadio D, cdes severamente doentes
Guidelines for diagnosis and clinical A . . e en , .
classification of leishmaniasis in dogs v Evidéncia de nefropatia ou insuficiéncia renal crénica

Saverio Palurinieri, v, Laia Solano-Gallego, pvu, pho; Alessandra Fondati, o, pho; 1 I Pt A 1 1
e s S e, 7 Problemas concomitantes associados/ndo a leishmaniose e
Michele Maroli, rau; Gaetano Oliva, vvw; Xavier Roura, v, rh;
Andrea Zatelli, pva; Eric Zini, pv, pin

LW que requerem tratamento imunosupressivo
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CanL: Diagnostico etioldgico

Parasitologico
» Exame direto
» Exame cultural
e PCR

Serologico
e |FI - Imunofluorescéncia indireta

e Outras (CIE, ELISA, DAT, WB ..))
* Imunocromatografia (ex: rK39 dipstick)

Available online at www.sciencedirect.com

- -
- . . veterinary
.~ ScienceDirect parasitology

Veterinary Parasitology 158 (2008) 274-287 —_—
www.elsevier.comflocate/vetpar

Review

Methods for diagnosis of canine leishmaniasis and
immune response to infection

C. Maia, L. Campino *
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Exame directo

v' Observacdo microscopica de amastigotas a partir citologias, decalques esfregacos, biépsias de baco /

figado / ganglio / pele / medula

Pereira et al. 2019
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Exame cultural
v" Observacao microscopica de culturas de promastigotas
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PCR - Reacdo em Cadeia da Polimerase

H,O

Tampao

MgCl,

dNTPs :>
Primers 1 e 2

Taq Polimerase

Amplificacao de DNA de
> Leishmania num
Termociclador

a2

Visualizacao do produto amplificado por
electroforese em gel de agarose corado
com brometo de etidio/greensafe

+ DNA amostra

'1th cle

wanted gene

I oyele ml <= Exponential amplification

-----= 35th evele

template DNA

1
2 =68 billion copies

(Andy Vierstracte 1999)
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Imunologia da infeccao

Linfocito B

/\

' k“‘ ‘
“*«  Promastigota % @@ Amastigota

Macrofago

P
e

i
il YY

Anticorpos

Antigénios
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Imunocromatografia
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novembro 2013 - janeiro 2014
680 guestionarios enviados aos CAMV
80 (11,76%) respostas

Carla Maia. DM, M3c. PhD: Lenea Campino, MO NSc. PhO

Técnicas mais utilizadas no dx laboratorial: CURRPP—— T
1. Serologia (++ testes rapidos, ELISA; IFI) o —

2. Associacao de técnicas o W

3. PCR Oitre mewde & disgetics

4. Observacao microscopica (LN ++; MO e Pele) (o

n 1 m 3n 0 in 1] Ll al 2
fmm EHi: B mepondem

2 Wetodos laboribiis utizados nodegnestico da leishranicse canina (=50

% 59/80 CAMV: combinacéao de técnicas

Citologia+ PCR e
/ Citologia+ Serologia
1 Citologia + POR + Serologia

Serologia
21

Ezxame clinico + Sernlogia

—
_—
|
ELIZA =IFL =DaT =Testes ripidos Exame clinico + PCR+ Sernlogia mm
|
-

Serologia+ POR

4. Técnicas seroldgicas ullizadas no diagndstico da lsishmaniose canina : .
Serologia+ Proteinograma

L=
LA
L=
—_
LA
|24
L=

t;;ﬁ;\H\IH;I;IHHH:

9. Combinagao de métodos de diagnostico (h=59)
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Tratamento LCan

Leishmaniostatico

https://doi.org/10.1007/978-3-319-74186-4

The Role of Reservoirs: Canine
Leishmaniasis

Lenea Campino and Carla Maia

Table 3.2 Drmugs most commonly used for the treatment of canine leishmaniasis

Leishmanicidas

Parasitol Res (NWF) 105:155-162
DO 10010607l 30-0W00-1 37 5-3

ORIGINAL PAPER

with natural leishmaniosis

Drug Dose and duration Side effects
Adlopurinol 10-30 mg/kg/BID, at least Hantine urolithiasis “off-label”
6-12 months; PO
[Meglumine antimoniate falone | 75-100 mg/kg/SID, Injection site reaction,
or with allopurinol) 48 wecks; 5C nephrotoxicity, vomiting
Miltefosine [alone or with 2 mgfkg/5ID, 4 weeks; PO | Diarthea, teratogenic,
allopurinol) & vomiting
BID twice a day, PO fer os, SC subcutaneous, SID once a day
g
E a0 :
ﬁ 20 h_—:“_:__—r —
Comparative study on the short term efficacy and adverse £ A :zgﬁg‘\
effects of miltefosine and meglumine antimoniate in dogs 3 m : e am |
E@ ° 0 14 I 28 I 42
= 10

Marta Mateo » Lanrence Maynard - Claudia Vischer «
Paolo Bianciardi - Guadalupe Mird

Resultados parasitologicos sem diferencas
significativas entre os dois Tx leishmanicidas

& NETITU-C DE HIGENE £ e
MEDHCINA TROPICAL —— 1

Time (days)
Fig. 1 Evolution over time of the mean total clinical scores

Table 5 Parasitological results on bone marrow smears at D42
(analysis was only performed for dogs with positive bone marrow
smears at pre-inclusion) demonstrating no significant difference
between Group M and Group G (p=0.05)

Bone marrow Group M (n=30)" Group G (n=23)" pv alue®
cytology N (%) N (%)

Negative 27 (90.0) 21(91.3) 1.0
Positive 3(10.0) 2(8.7)

o
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Tratamento LCan

Table 4 Clinical staging of canine leishmaniosis based on serological status, clinical signs, laboratory findings, and

type of therapy and prognosis for each stage [27]

Le/shVet

Clinical

stages

Serology *

Clinical signs

Laboratory findings

Therapy

Stage |
Mild
disease

Negative to
low positive
antibody
levels

Dogs with mild dinical signs such

as peripheral lymphadenomegaly,
or papular dermatitis

Usually no clinicopathological
abnormalities observed

Mormal renal profile: creatinine <

14 mg/dl; non-proteinuric:

Scientific neglect/allopurinal or
meglumine antimoniate or
miltefosine/allopurinol +
meglumine antimoniate or
allopurinal + miltefosine™”

UPC < 05

Stage Il
Moderate
disease

Low to high
positive
antibody
levels

Dogs, which apart from the signs
listed in stage |, may present:
diffuse or symmetrical cutaneous
lesions such as exfoliative
dermatitis/onychogryphosis,
ulcerations (planum nasale,
footpads, bony prominences,
mucocutaneous junctions),
anorexia, weight loss, fever, and
epistaxis

Clinicopathological abnormalities
such as mild non-regenerative
anemia, hyperglobulinemia,
hypoalbuminemia, serum
hyperviscosity syndrome
Substages

a) Mormal renal profile:
creatinine < 1.4 mg/dl; non-
proteinuric; UPC < 05

b) Creatinine <14 mg/dl;
UPC = 05-1

Allopurinol + meglumine
antimoniate or allopurinol+
miltefosine

Stage Il
Severe
disease

Medium to
high positive
antibody
levels

Dogs, which apart from the signs
listed in stages | and Il, may
present signs originating from
immune-complex lesions: vasculitis,
arthritis, uveitis and
glomerulonephiritis.

Clinicopathological abnormalities
listed in stage |l
Chronic kidney disease (CKD) IRIS
stage | with UPC > 1 or stage Il
(creatinine 14-2 mg/dl) [79]

Allopurinol + meglumine
antimoniate or allopurinol +
miltefosine

Follow IRIS guidelines for CKD
[301

Stage IV
Very
severe
disease

Medium to
high positive
antibody
levels

Dogs with dinical signs listed in
stage lll. Pulmonary
thromboembolism, or nephrotic
syndrome and end stage renal
disease

Clinicopathological abnormalities
listed in stage Il
CKD IRIS stage Il (creatinine 2-5
mg/dl) and stage IV (creatinine >
5 mg/dl) [79] Nephrotic
syndrome: marked proteinuria
UPC =5

Allopurinol (alone)

Follow IRIS guidelines for CKD
(80

\\J\gu:}'umﬂ”‘
Prognosis w8
Good
Good to
guarded
.g:“l - W miot
e, i it
L 01
Guarded
to poor
Foor
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Outros farmacos utilizados no tratamento: domperidona

Preventive Veterinary Medicine 115 (2014) 56-63 0’5 mg/kg/SI D 1m repetlr C/a 4
Contents lists available at ScienceDirect meses PO
Preventive Veterinary Medicine

journal homepage: www.elsevier.com/locate/prevetmed J Férmaco antldopamlnérglco llmodlflcador da

motilidade gastrointestinal®

A single-centre, open-label, controlled, randomized clinical v . 2
trial to assess the preventive efficacy of a domperidone-based T pr0|aCt|na Serica

treatment programme against clinical canine leishmaniasis v Imunomodelador: estimula(;éo resposta Thl
in a high prevalence area v Efeitos Secundé.riOS'

David Sabaté®*, Jorge Llinas®, Josep Homedes?, Mariano Sust®, Lluis Ferrerd .
o Galactorreia

e Disturbios Gl

| Al

% Ao e e % }:z_ | p=0.0003"
:Eg :% d:: .......... . | N .
Fo Risco de caes tratados com domperidona
. ‘, - e desenvolverem a doenca 7 X < do que em cées
bath 12 Nnrth 21 ] 3 5 o e = néo tratados

Time (maonth)
Fig. 2. Comparison of cumulative percentages of dogs with an anti-
Letshmania antibody titre (IFAT) = 1:80 and at least one clinical sign of Fig. 3. Evolution (Kaplan Meyer estimates) of cumulative probability of
canine leishmaniasis ("prevention failure’ cases) in the two study groups, remaining healthy (seronegative without clinical signs of canine leish-
12 and 21 months after enrolment in a clinical trial to assess the preven- maniasis) in the two study groups during the 21-month follow-up period
tive efficacy of a domperidone-based treatment programme Consisting in a clinical trial to assess the preventive efficacy of a domperidone- - ~
on quarterly repeated 30-day treatments with domperidone at 0.5 mg/kg based treatment programme consisting on quarterly repeated 30-day AV al I ag ao basead a a e n aS n a p rese n ga AC S e
bwiday against canine leishmaniasis. treatments with domperidone at 0.5 mg/kg bw/day against canine leish- |g
maniasis.

Comparagcao presenca  Probabilidade de
de Acs e sx clinicos manutencéo da condigdo
saudavel
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Tratamento LCan

© Melhora clinica e dos parametros laboratoriais

© Animais tratados sdo menos infeciosos para os vetores (++ antimoniato de

meglumina e alopurinol)

Table 4. Reduction of Infectiousness in Treated Dogs Evaluated by Xenodiagnosis

Dog sample
size

2

4

10
36

26

a2

Miro et al. 2017

Clinical
improvement

Yes

Yes

Yes

Yes

Yes

Yes

Treatment protocol

Antimonials

Antimonials
+ allopurinol

Antimonials

Antimonials (liposomal
formulation)

Antimonials +allopurinal,

antimonials,
allopurinol

Liposomal antimonials,
allopurinol,

liposomal antimonials
+ allopurinol

Infecticusness
to sand flies

Reduction

Lack of
infectiousness

Reduction
Reduction

Reduction

Reduction

Parasite burden
(tissue and method)

Mot assessad

Mo changs

Mo change (popliteal ymiph)

Reduction (bone marrow)

Reduction (bone marow)

Reduction (bone marow)

® Nenhum Tx leva a cura parasitolégica

= nao ha eliminacao total dos parasitas = risco epidemiolbgico

Segarra et al. Parasites & Vectors (2018) 11:103

https://doi.org/10.1186/s13071-018-2705-2 Pa raSiteS & Vectors
RESEARCH Open Access

@ CrossMark

Prevention of disease progression in
Leishmania infantum-infected dogs with
dietary nucleotides and active hexose
correlated compound

Sergi Segarra', Guadalupe Miré?, Ana Montoya®, Luis Pardo-Marin®, Joan Teichenné®, Lluis Ferrer®
and José Joaquin Cerén®

Extracto cultivados do micélio de

cogumelos (Lentinula edodes)

T
W R

v’ Estimulacéo do sistema imunitario

v Reforco da imunidade celular

Clinical score

0
0 100 200 300

Time (days)
Fig. 3 Changes produced in mean clinical score in dogs

mean + 5D. *P= 0014, supplement vs placebo
(ANCOVA; F;, 53 = 7.068)

SUPPLEMENT ==
& PLACEBO =0~

treated with supplement or placebo for 365 days. Data reported as

400

with Canl




Leishmaniose canina: Esquemas dezembro 2011- marco 2012
terapéuticos utilizados no tratamento

de cdes em Portugal
Garla Maia, DYM, MSc, PhD, Lenea Gampino, MO, MSc, PhD
QUADRO 1 QUADRO 2
Numeros de centros de atendimento médico veterinario Farmacos utilizados no tratamento da LCan pelos CAMY participantes
contactados, participantes e percentagem de adesao
por distrito de Portugal continental Firmacos
Distrito N° de CAMY | N° de CAMY Percentagem
panticipantes | contactados | (%) deadesao T — _— Antimonlatode | o A ] [ —— 0 -
ombinagdes terapéutlcas mesliglucamina oslna opurino nosldina | Levamlso
Aueiro 4 a5 16,00
Baja 2 3 6, A7 X
g 3 18 16,67 Monoh.erapla 2 1 12 1
Braganga 3 3 100,00 Alopurinel 23 a5 B
Castelo Branco 2 4 50,00 Levamisol 3
Coimbra 2 13 15,38 Alopurinol + Levamisol 2
Evora 1 7 14,22 Alopurinel + Lavarnisel + Bena zapril 1
Faro 7 24 29,17 Alonurinel + Azationti
Guedl 3 ! 100,00 lopurinel + Azatioptina 1
\efia 1 12 8,23 Alopurinol + Kimiadapt® 1 1
Lishoa 20 118 16,95 Alopurinal + Antimeniate de metilglucaming 1
Partalagre 1 3 33,33 Benazapril 1
Porto ] 60 10,00 Dornperidona 1 1
Santarém 3 8 5% Kirniadapt®
Satibal 5 40 12,50 ‘ 1
Yiana do Castelo 2 9 22,22 Prednisolona 1
Yila Real 2 4 50,00
Visau 2 1 18,18 Total 38 31 16 ] 1
Total 68 364 18,68
Antimoniato de N-metilglumina: esquemas terapéuticos
&
5
o
2.
a
!
g a I
g Auséncia de
N
z
L
i protocolos
o
(7580 g gl - L mds de tratamenta+ Ala (10 mg ¥g] BID, minima & meses B 150 mgfkg) 30 dliss + Ak |15 mafka) BID, & rrases .
B 1100 mgfKg) 28 dias + Al |10 mgfkg) BID, & meses B [75- 100 ma/kg) 2L- 30dias (1% 5 dizs - metade ta dese] + Alo |10 igig) t d d d
- 55 eStandaralzados
B (100 mag/Kal 30 diss + Al |20 mafka] BID, & meses, depois 30 Mg SIbad etermum i |10 ma/¥g) 20 s + Al (20 mafla) SI0, L mas, depok 20 ma /g Lsemanafmés
1100 Mg kg 21 diss + Alo [30 mg/Kg) SID 100 g g + ko LS ma/bg) §10 ad atamum + Kimiadapt |1 cornp /10kg)
(100 /g 30- 20 diss + Ak |16 30 ma/¥g) 810, -2 meses & dapoiz adetemum B (10 g 20 diss + Al (10415 mafig) B10
W diss akermades |10 administragdes) + Ak SI0 B dissattemadas + Alo
W [75-E0mgf¥gl S0 dia + Al L5 mg Kgl 510, & meses. W (L0 Mg /K] 28 dias 4 Ala |10 Mg/ g BID, de pois 1 sarmanafmas ad atarnum
B 24 samanas de adminitragass (100 g g 12 rases + Al [LO mg/Kg] BID, £-12 rases
20 administragBes com paragem de 19 diaca cads 10 adminktraghes + Alo ad Sternum w1 administraghes com paragen de s dias na meia + Pradnisalans |1 mgi¥g)
1100 rrgfKg) 26 dias + Ak BID L2 mases - adl etamurn B diss attemadas |20 adnuinEtragaes) +ako BID 12 mesas -ad eternum
(100 T/ Kg] 34 semanas+ Ak |10 marial BID (75100 mgig) 30 dias + Ak (10 mgfKg) 61D, &-12 mases
140 g/ Ka) BID L s + Al (10 mgf¥g) 10 1 mas, dapeis §10 ad stemum Matade ts dosa dais 19 diss, dose total do 29 40 307 dia 5oz 1502
75 rag/¥g] 20 dias + Alo |10 mg/Kg] BID, 20 tias, tepais SI 3 ete mur W diss altemados |10 adminktragaes] + Alo 8126 meses ;’:"SE [;IUCT?N[LE ':'II'\E’;SFI"ElCE‘AL
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Monitorizacao LCan

» Monitorizacdo com intervalos de 3-6 meses:
v’ Titulo de anticorpos anti-Leishmania

v Carga parasitaria

v Funcéao hepatica e renal

v' Proteinograma, hemograma

Table 2. Monitoring Infected Dogs® Solano-Gallego et al. 2017

Parameters Sick treated dogs Clinically healthy
infected dogs
Frequency
e Clinical history and physical * After the first month of treatment and Every 3-6 months
examination then every 3-4 months during the first year.
e CBC, biochemical * Later on, every 6-12 months in dogs
profile + serum electrophoresis fully recovered clinically with treatment

Complete urinalysis 2UPC

Quantitative serology® * Not before 6 months after initial
treatment and every 6-12 months

Real-time PCR (optional) + At the same time as serology

“Abbreviations: CBC, complete blood count; UPC, urinary protein:creatinine ratio.

PSome dogs have a significant decrease in antibody levels (i.e., a more than three twofold dilutions difference between
monitoring samples) associated with clinical improvement within 6-12 months of therapy. A marked increase in antibody
levels (.., a more than three twofold dilutions difference between monitoring samples) should be interpreted as a marker
of relapse, especially in dogs following the discontinuation of treatment.

?frontiers Common findings Hematocrit Lymphopenia
in Cellular and Infection Microbiclogy in degs with peor
@ prognesis
e Proteinogram Hypoalbuminemia
. . - Hyperproteinemia
Biomarkers Associated With i - U,

i .. Urinalysis Proteinuria (urinary protein creatining ratio-UPC = 0.5)
Leishmania infantum Exposure, Azoterria (which may be associated with systermic
Infection, and Disease in Dogs ypertension)

Increased activity of gamma-glutamyl transferase and N-acety-b-N-gluccsaminidase (associated
Carla Maia* and Lanea Campino Less commen N S
- with tubular injury)
findings
Increased apoptosis and educed oxidation status and reactivity of neutrophils
Treatment and Proteinogram Decreasea in globulin 2-6 weeks following treatment with antimonials; 2 months
post-treatment menitoring concentrations following treatment with marbofloxacin
Biochemical Decrease of acute C-reactive protein and serum amyloid A start to decrease
parameters phase proteins values within 2 weeks and returm to previous values 1 month after
treatment with meglumine antimoniate
Haptoglobin and C-reactive protein after long-term treatment
with allopurinol
Urinalysis Decrease of proteinuria within 48 weeks after treatment with allo purinel and meglumine antimoniate
Rermarks: Serum creatinine and At the end of the treatment and then 1 year after treatmeant
proteinuria should be (dogs in IRIS stage 1)
tested:

Brs e
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At the end of the treatment and then every & months (dogs in
IRIS stage 2)

Frequently during treatment and then every 3 months (dogs in
IRIS stage 3)

Frequently during treatment and then every 6 wesks ([dogs in
|RIS stage 4)

Albumin/Globulinratio will rermainlow in dogs with persistent glomerular damage and proteinuria

Complete regression of electiophoretogram alterations only 3-4 manths after treatment




Profilaxia LCan

v' Proteccdao contra picadas de fleb6tomos (caes saudaveis, infetados e doentes)

 Repelentes topicos (spray, spot-on, coleiras) contendo/impregnado com R —

icons/anti-flea” title="anti flea
icons">Anti flea icons created by
Freepik - Flaticon</a>

piretroides (e.x., permetrina, deltametrina, flumetrina)

” = actividade repelente e insecticida 2%

e |Isozaxolinas sistémicas (e.g., afoxolaner e fluralaner)

= actividade insecticida St e o ploge sy

g
byP IpftFlt / eated by Pix IpftFI! n</a>

Tratamento em massa = efeito inseticida proporciona interrupcao da transmisséo dos parasitas aos
caes e aos humanos

(e.x., eficaz para controlar a leishmaniose visceral humana no Irdo e no Brasil)

 Domperidona
e Manter animais no interior das casas desde entardecer até amanhecer
» Rastreio anual antes da época de transmissao
* Vacinacao (Letifend®)

_ E 'l" '-; i e
’;" Ir\':ETg|UC|N?AETHIF?S;E|cAL palty |“|||H||

C. Maia (Dantas-Torres et al. 2019; 2020; Otranto et al. 2021)

L
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Imunoprofilaxia LCan na Europa

Vaccine 36 (2018) 1972-1982
Table ‘1 Contents lists available at ScienceDirect =
Main features of commercially available canine Leishmania vaccines. Vaccine
Vaccineis fEEll'I_lI'E'S LetiFend’@ FI.SEV journal homepage: www.elsevier.com/locate/vaccine
Composition Recombinant chimeric
protein Q without adjuvant A large-scale field randomized trial demonstrates safety and efficacy of
the vaccine LetiFend® against canine leishmaniosis |
. Javier Fernandez Cotrina?, Virginia Iniesta?, Isabel Monroy?, Victoria Baz ?, Christophe Hugnet®,
Induces strnng and ]nng—]astl ng Thi- No I'ECE]']'[]}I" re-evaluated Francisco Marafion “*, Mercedes Fabra®, Luis Carlos Gomez-Nieto?, Carlos Alonso
® - dominated immunity I1'F|a a did not detect

significant stimulation of
—cellular responses) Table

Prevents the establishment of an initial Partially?|(non-significant fpidioaggsence of Lelshmania in ymph hodes o bone martow at Bay 730
. . - . . Group Positive PCR (n} Positive smear (n} Total parasite positive (n} Total parasite negative (nj Total parasite positive (%)
infection reduction in protection as Placebo 2 P 2 156 161%
determined by s 2 9 16 155 943

Datais expressed as the number (n, %) of positive dogs for Leshmania spp. in lymph nodes and/or bone marrow at the last time point of the study {Day 730) measured by PCR

pElI'E[Si tﬂ‘] ﬂ'gicﬂ] methﬂ‘ds} andfor smear test. p= 00564 (Chi-square test with Yate's correction).
Controls infection progression towards Partially (p4% clinical
disease protection at 24 months 0, g o | canL
post-vaccination) g O Ve | SX 1 § | B vacane -
® ‘ Promotes the abrogation of Leishmania Not tested for this feature 2" £ 10,
transmissibility £ 20 =
; § 5.
;10- o
8 !
. 4 0-
References Cotrina et al. [2[}]8:] 0 0 300 545 665 730 © 0 300 545 665 730
Study day Study day

Fig. 4. Proportion of dogs with clinical signs throughout the study period. Data js  Fig- 5. Proportion (%) of dogs that progressed to leishmaniosis cases throughout the
expressed as the percentage of dogs showing clinical signs related to leishmaniosis. Study period. Data is expressed as the percentage of dogs diagnosed as case of
"p < 0,001 (Chi-Square Test). leish sis. p < 005 (Chi-Sq test).

Dantas-Torres et al. 2020
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Medidas preventivas LCan: regides endémicas

Table 6. Preventative Recommendations Based on Risk of L. infanfum Infection

Geographic area  Clinical Different Travel history Lifestyle Preventative applications
status scenarios
Endemic Ay 4 QOutdoors Repellents all year round ar
and fringe Seronsgative during the known sand flies
areas SEAS0MN.
Vaccination®
(optimal)
5 Indoors Repellents as in 4.
Vaccination® (optional)
Seropositive Ga Anvy Repellents all year round
Healthy™®
Seropositive 6b
Sick”

Miro et al. 2017

= Inseticidas/repelentes:

Le/shVet

Additional recommendations

Domperidone could be
considered (if not vaccinated)
Periodic testing if bresding or
blood donor

Domperidone could be
considered (if not vaccinated)
Periodic testing if bresding or
blood donor

Do not use for breeding or as
blood donor

Periodic check

Test other household dogs.

Do not use for breeding or blood
transfusion to other dogs.
Staging Treatment as needed.
Test other household dogs.

= Durante toda a época de atividade flebotominica inclusive em animais vacinados

= Durante todo o0 ano em caes infetados

_;"a\-___ INSTITU™S DE HIG ENE GH
T MEDICINA TROPICAL ==
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Leishmaniose canina: diagnéstico e

medidas profilaticas utilizadas em Portugal
Carla Maia, CtM, M3z, PhO: Lenes Campino, MO, M3z, PRO

Insecticidas/Repelentes —
Domperidona —
Vacinacio —
Combinacio medidas profilicticas —

0 1o 20 =20 40 50 &0 70 30 50

mEim mMNao wMEo msponden

10, Medidas profiaticas utilizadas na prevencao dalsishmaniose canina (h=80)

Combinacéo de medidas profilaticas
v Imunoprofilaxia

v' Inseticidas (+ de 1)

v Imunomoduladores

v' Redes mosquiteiras

v Diminuicdo exposicao aos vetores

novembro de 2013 e janeiro de 2014

» Aplicacao inseticidas /repelentes
« Vacinacao (CaniLeish®)

« Administracdo de domperidona

Fepe brites Meecticidas + Uacimn_;'aio |
Fepelartescectic idas + Domviperidons I
Combinario de heecticidasFepekrdes M
Droerperidors + Wae agio W
Fepeloite gTree cticids + Doovperidons + Vacivacio  mmmm
Fepelantes/Tee cticidas + VWacinag 3o + Dimironigio da exposisio an wector 0

Fepelorte sTnee cticidas + Divdroigio exposicio ao vector W
Fepe krites/Meecticidas + Fede mosquiteirs B
Fepelaritec/Tce cticidas + Fede mosquiteia + Wachagio W

] o o o 40 o

14, Combinagao ds madidas profiaticas h="70)

;‘,':;— INSTITUTO DE HIGIENE &
'l,_,r/-_ ”~ MEDICINA TROPICAL
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Baxarias et al. Parasites & Vectors (2022) 15:134 P aras Ite S & Ve cto rs

https://doi.org/10.1186/s13071-022-05251-5

RESEARCH Open Access

Use of preventive measures and serological ==

screening tools for Leishmania infantum
infection in dogs from Europe

Marta Baxarias', Josep Homedes?, Cristina Mateu?, Charalampos Attipa® and Laia Solano-Gallego' " ®

Fig. 1 Geographical distribution of all participating veterinary clinics from Europe. Spain is marked in red, Portugal in orange, Italy in green and

Cyprus in yellow. Black dots represent each enrolled clinic in each country location

£ UL AU NS L LIS,

1o REP {IITIIIIIIIIIITTITIIIITII
("]
a o CAN+REP X777 7777272
80+ =
Entre 2012 e 2018 —_ E’l LET'I'REP'
§ 604 g LE+REP A
. ~ . .. NON S
« Aplicacao inseticidas /repelentes g : NON )
20- % § CAN+LEI+REP
. ~ . . . o = LEI
[ J 0
Vacinacao (CaniLeish®, Letifend®) Pa— $ Lerienrep
= LET
« Administ 30 de d id a CAN+LEI
ministragao ae aomperiaona mcoLaR ! . T . . )
mSPOT ON S ] ,-s- "b“ §1 ‘P
@ COLLAR4SPOT OM 35‘2% cases {n}fn}
Fig.3 Proportions of preventive measures used against L infanium
. ~ . “l s in all dogs studied. Preventive measures represented are only
g Com b|naga0 de medldaS pr0f||at|cas Fie. 2 Promortions of (a] the individual use of each reventive repellents applied (REP), Canileish® vaccine +repellent (CAN + REP),
mg:asure, {E}l (hle type E:-f)repeilenfL sued :nd (€) the vF.jaccine Lvsed. Letifend” vaccine +repellent (LET+ REP), Leisguard™ + repellent
Preventive measures represented are repellent group (REP), which (LEI + REF), ﬁ_‘:' preventive me*_f'suu;'ES applied QNDN:'- 0”2" Canileish®
included dogs that used repellent alone or in combination with vaccine applied (CAN), Canileish® vaccine + Leisguard®™ + repellent
other products, vaccine group (VAC), which included dogs that used (CAN +LEI + REP), only Leisguard‘” applied (LE1), Letifend®
Vﬂccin?LaEI;;mEh?r }i:‘{ Cﬂlmiga;ion wri:h leg LPf_DducI ;rwl-eilwuafdm vaccine + Leisguard® + repellent (LET + LEI+ REP), only Letifend™
group (LEI), which inclu ogs that used Leisguard™ alone or ' ' o ' .
in combination with other products, Canileish® group (CAN) and vaccine applied (LET) and Canileish™ vaccine + LE|5guard'm
. Letifend® group (LET) (CAN +-LEI)
_;,‘« . INSTITU™C DE HIGEME 2 (GHTM L L )
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Imunoprofilaxia LCan: desafios | | | -
Diagnostic Challenges in the

Era of Canine Leishmania
> Eficacia na prevencédo CanlL (doenca clinica) Infantum Vaccines

° i . 0 Laia Solano-Gallego, ""* Luis Cardoso,*
Letlfend@ 64 Y0 Maria Grazia Pennisi,”' Christine Petersen,*!
Patrick Bourdeau,> Gaetano Oliva,® Guadalupe Miré,”’
Lluis Ferrer,® and Gad Baneth®!

> Potencial infecciosidade de animais vacinados e infetados
* Letifend®: ndao testada

http: /e dol ong/ 101016/ pt 2017.06.004

> Interferéncia de anticorpos induzidos pela vacina no diagnostico serolégico
de L. infantum (DIVA: diferenciar animais infetados dos vacinados)
o Letifend®: sem detecéo de Acs vacinais com IFl, ELISA e testes rapidos

Dog population in endemic area where
vaccination is extensive

Not vaccinated Vaccinated
H The Use of Specific Serological
Biomarkers to Detect CaniLeish

| | Vaccination in Dogs
‘ Carla Lima >, Nuno Santarém =", Javier Nieto*, Javier Moreno*, Eugenia Carrillo*,

Daniella Castanheira Bartholomeu?®, Lilian Lacerda Bueno®, Ricardo Fujiwara®,
Célia Amorim™* and Anabela Cordeiro-da-Silva -***

et e
d doi: 10.2389/fvet=.2019.00373
f‘,"— INSTITUTO DE HIGIENE € [ Gi
| . Y~ MEDICINA TROPICAL ===
by 0 UNIVERSI

IDATE NOWADE LIESCA

Seropositive,
no clinical signs
hand)'cnr laboratory ‘
abnormalities
. d

Seronegative,
- no clinical signs
and/for laboratory

abnormalities

Solano-Gallego et al. 2017



LCan na Europa: paises nao endémicos

Aumento n° casos importados
» Movimentacao dos caes com 0s seus tutores para zonas endémicas durante a época de atividade

flebotominica (+++ verao)

Veterinary Parasitology 213 (2015) 2-11

Contents lists available at ScienceDirect

Veterinary Parasitology

journal homepage: www.elsevier.com/locate/vetpar

Spread of Leishmania infantum in Europe with dog travelling

Carla Maia?, Luis CardosoP*

http://www.pawstransport.com/european-europe-pet-transport-animal-courier-uk-to-spain.html

R W*"_’ Froner

Fig. 1. Map depicting the distribution of canine leishmaniosis (Canl) and its main spreading trends between endemic and non-endemic European countries,

Dark grey colouring: countries or regions where Leishmania infantum is endemic; light grey: potentially endemic regions or countries; stars: autochthonous Canl cases in
countries or regions where the disease is not endemic; squares; CanL cases in dogs imported to non-endemic countries; arrows: movement of infected dogs (importation or
return travelling) from endemic to non-endemic countries,
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LCan na Europa: paises nao endémicos

Aumento n° casos importados

» Adocao de caes abandonados/viver em abrigos de areas endémicas

Schifer et al Parasites & Vectors (2019) 12:30

httpsy/doi.org/10.1186/51307 1-018-3284-8 Pa ra Sltes & Vectors

RESEARCH Open Access

Retrospective evaluation of vector-borne @
infections in dogs imported from the -
Mediterranean region and southeastern

Europe (2007-2015)

Ingo Schifer’”, Maria Volkmann?, Pamela Beelitz’, Roswitha Merle?, Elisabeth Miiller® and Barbara Kohn' (6)

Veterinary Record (2020) doi:10.1136/ vetrec-2019-105380

OPEN ACCESS
PAPER
H. canis 11% (3/28 dogs; method: PCR), Babesia spp 10% (25/251 dogs;, methods: Babesra spp. PCR 3/98, B canis/ 3 3 .
vogeli IFAT or ELISA 22/214 and B gibsoni IFAT 0413 dogs), Dirofilaria spp. 7% (13/178 dogs; methods: D. immitis Importlng rescue dogs lnto the UK‘
Ag-ELISA 8/156, Knott's test 7/95, microfilariae PCR 5/23 dogs) and A platys 5% (1/21 dogs, method: PCR). None of
8 tested dogs were positive in a combined Babesia spp/Hepatozoon spp. PCR test. reaSOl’lS, methOds and welfare \‘ 7
considerations — -
| | N

Charlotte Norman,! Jenny Stavisky @ 2 Carri Westgarth 13

Importante fazer despiste Abstract

Background Rescuing dogs from overseas is Increasing In popularity but has assoclated risks. This study is the
~ first to Investigate the reasons why people bring rescue dogs Into the UK from overseas, the Importation process,
an t eS d a ad 0 g ao and potentlal welfare problems assoclated with this practice.
Methods An online questlonnaire was advertised on soclal media in 2017 and recelved 3080 responses.
Results Participants primarily chose to adopt from abroad based on a desire for a particular dog they had seen
advertised and on concern for 11s sltuation. chever some were mouvated hy prevlously havmg been refused

of behavloural problems appeared comparable o that 0[" other rescue dogs

2ARry,  DESDE 1502
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Casos autoctones
» Transmissao vertical: transplacentaria, venérea (?)

» Transmissao horizontal por mordedura

Karkamao et al. Acta Veterinaria Scandinavica (2014) 56:84
DOI1 10.1186/513028-014-0084-9 AVS ACTA VETERINARIA
s SCANDINAVICA

CASE REPORT Open Access

The first report of autochthonous non-vector-borne
transmission of canine leishmaniosis in the
Nordic countries

Veera Karkamo ", Anu Kaistinen®, Anu Nareaho?, Kati Dillard’, Katri Vainio-Siukola', Gabriele Vidgrén',
Niina Tuoresmaki® and Marjukka Anttila’

DOGFIGHT | 2011 E MALE, BORN 2010
S + Never travelled cutside Scandinavia and Baltics
S, * Fight with male A 2011
A MALE, BORN 2004 . ‘\\ * Mated with female D 2012

~
+ Born in Israsl, brought <o Finland as 2 pUpRY~, _ \ = Sick 2013, euthanized, necropsy

* In Spain 2008 for breeding for & months, had " '\ * Antibodies detected 2013 after necropsy

clinical signs when returned ta Finland Fmigaqmn‘

+ Mated with female D 2010 2010 "~

* Fight with male E 2011 .,
+ Clinical signs returned 2011 ~.
* Antibodies detected 2009 and 2011

* Euthanized, ne necropsy

S
\,
N,
,
N
N,
N,

"\,

DOGFIGHT | 2013

s

2

g

-

]

‘g

ES

' ¥

g

3 il
(3

B IMALE FROM SPAIN hS :
\, t
* InFinlznd 2009 in breeding exchange®,, D FEMALE, BORN 2005
. . ., H
Restricted contacts to other dogs A H + Offspring of dogs A and €

* Mated with female € 2009 AN
* Elevation of antibodies measured after ~
returning to Spain 2009 Mating2009
N,
",

+ Mever travelled outside Finland

* Possible mating with males A and E

* Sick 2013, antibodies detected

: = Euthanized 5 days after starting treatment, necropsy

bl : « Six puppies born 2011 were all antibady negative in 2013

c FEMALE, BORN 2006

+ Mever travelled outside Scandinavia and Baltics A
* Mated with male B 2009

* Fight with male E spring 2013

+ Antibodies detected 2013

+ Mo clinical signs, is on constant medication

Figure 1 Schematic presentation of the events related to the case study. (Dogs A to E)

S L7

LCan na Europa: paises nao endémicos CANINEDISEASE ol

Leishmaniosis in a
dog with no history of
travel outside the UK

VET RECORD | 23 March 2019
doi: 10.1136/vrl1268

Naucke et al. Parasites & Vectors (2016) 9:256
DOI 10.1186/513071-016-1551-0 - Pa raSitES & Vectors
SHORT REPORT Open Access

@ CrossMark

First report of transmission of canine
leishmaniosis through bite wounds from a
naturally infected dog in Germany

Torsten J Naucke'**, Silke Amelung” and Susanne Lorentz'

Veterinary Parasitology 237 (2017) 122-124

Contents lists available at ScienceDirect

Veterinary Parasitology

ELSEVIER journal homepage: www.elsevier.com/locate/vetpar

Canine leishmaniosis in three consecutive generations of dogs in
Czech Republic

Vlasta Svobodova?, Miroslav Svoboda?, Lucia Friedlaenderova®, Petr Drahotsky*©,
Eva Bohacova®, Gad Banethd
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LCan na Europa: paises/regides nao endemicas

> Efeito das mudancas climaticas de longo prazo (+++ temperatura) — favorecimento expanséao

geografica de flebétomos vetores = aparecimento de novos focos de leishmaniose

2013

“1 4 Endemic municipalities 1 . (T Aokrn

\Hi Maroli et al. 2008

2017
Gradoni et al. 2022




Proposta de algoritmo de abordagem e gestéo da infecdo por Leishmania e leishmaniose canina em paises nao

endémicos

Acta Tropica 237 (2023) 106710

Contents lists available at ScienceDirect

Acta Tropica

-

ELSEVIER

journal homepage: www.elsevier.com/locate/actatropica

A global perspective on non-autochthonous canine and feline Leishmania
infection and leishmaniosis in the 21st century

Rafael Rocha?, André Pereira ™, Carla Maia ™
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Pre-travel counselling: -

- Undariing phiebotoming bite avoidance
ciralogies

* Repellents cower the entire peniod of
iravelling

= Detamemain-impragnaled colars apeied at ieast
o wesk Bilond depaure

= Spaton fermulations at leas! beo daye belore
departurs
+ Keeping dog indoors during the known
phiebotomine sand My Season

= In Europe typically spans fom April o November
- Avoid disease progression upon infection
* Immunoemodulators

« Dampendone (f nol vaconaled)

* Vaccines

Clinical signs consistent

DOG POPULATION

Imported

[Canl andamic counirie)

Clinically healthy

with leishmaniosis

Lesions accessible for =0 >
cytology or histology —¥

YES
¥

-
e °

Quantitative serclogy

¢ ©

i EY v
A -« 0 mnmmpﬁmn 1 Quantitative serology

a
Consistent pattern A \d 6 b
NO _ ¥ES B E =
A<©, % . ® SR o
PCR PCR or HC R i N /' YES
{lymph nedo o Bono-marmoey | fleson mabarial) "
d b Repeal serology

6 A L)

L LML 0L N LIL LIS,

CanlL Canine leishmaniosis

DIVA Dilferentialing infected from vaccinaled animals.
PCR Polymerasa chain reaction

IHC Immunohistochamisiny

A Infected - clinical Canl

B Investigate other differential diagnaosis

C Infacted or exposed

D Vaccine-induced anlibodias

E Infected - subclincal Canl

F Mol infaclad

Clinical measures F c 6 b

Infected dogs

* Suggest use of repellents o avok introducton of e v
Leishmania parasites in non-endemic  areas  where PCR D
suitable vactor may be present (TyTgi nOdE OF o Mamow) -

+ Avoid breeding with

= Avoid blood transfusion

* Monitoring of disease progression

Dogs with clinical CanL

= Disease staging and slarl appropriale therapy

¢ o

E




Profilaxia LCan: paises/regides nao endémicas

Table 6. Preventative Recommendations Based on Risk of L. infantum Infection. Le ) Shvet
Geographic area  Clinical Different Trave history Lifestyle Preventative applications Additional recommendations
status scenarios
Monendemic Any 0 Local (negligible) Ay Mone Awvoid breeding with, or blood
areas transfusion from dogs belonging
to scenarios 3-5 (and 1-2, if
possible)
1 Occasional travel to Ay Repellents: See scenario 0
endemic fringse or Cover the entire period of If travel once and less than 3
endemic arsas traveling/exposure including weeks, topical insecticide spot-
the delay for activity on formulations applied at least
2 days before travelling’
EXpOosUre.

For longer periods of travel,
repeated spot on or collars.
Test for L. infartum infection (6
months post- travel, via
quantitative serology)

2 Frequent (or long) travel  Breeding, Repellents: cover the period of | See scenario 0
to endemic fringe/ frequently  traveling including the delay If long or frequent trips
endemic arsas outdoors for activity preventative measures should
Vaccination® (optional) be the same as for Scenario 4

Test for L. infartum infection (6
months post last travel, via
guantitative serology)

3 Re-homing from an Ay MNone Test for L. infantum infection via
endemic arsa guantitative serology
If positive, do not breed,
consider treatment (staging);
ectoparasite control
Testing of other household dogs

Miro et al. 2017
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Infecao por Leishmania spp. em gatos

v 1° caso de Leishmaniose Felina causada por L. infantum em 1912 (Argélia)

v  Ampla distribuicdo geografica da prevaléncia da infecao nos gatos domésticos e peridomésticos

A. Pereira, C. Maia Current Research in Parasitology & Vector-Borne Diseases 1 (2021) 100035

¥} Domestic cat {Fafs carus)
ol Wild cat {Felis sifvestais)
1 £ (L) amaranansis
@ L (L) darovar
[ L. {L) mafor
W L (L) maxicana
&L (L) tropica
& L (L) venezuelensis
# L (V) brazifensis
W Putative [ majori. sommanhybrid
Levshmarrs DMA or anti-Leisfrmania
antibedies detected in cats

Fig. 2 Worldwide distribution of Leishmania infection in cats (Feis spp.)



O papel do gato na epidemiologia da infeccao por L. infantum

Can domestic cats be considered

— 2 : : . reservoir hosts of zoonotic
Gato = Reservatorio ou Hospedeiro acidental: leishmaniasis?

Carla Maia"? and Lenea Campino’

v’ Caracter assintomatico ou oligossintoméatico da infecdo com tendéncia para a cronicidade

v Parasitas molecular e bioquimicamente idénticos ao isolados no ser humano

v  Animal de estimacao frequentemente presente no ciclo doméstico e peridoméstico de transmisséo
do parasita
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O papel do gato na epidemiologia da infeccao por L. infantum

v Fonte alimentar dos flebotomineos vetores

v Presenca de parasitas no sangue periférico

v' Animais cronicamente infetados por L. infantum = xenodiagnostico = infetantes para Phlebotomus

perniciosus e Lutzomyia longipalpis

Veterinary Parasitology 174 (2010) 150-154
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Shert communication

First report of infection of Lutzomyia longipalpis by Leishmania
(Leishmania) infantum from a naturally infected cat of Brazil

Sydnei Magno da Silva®*!, Priscila Fonte Boa Rabelo®!, Nelder de Figueiredo Gontijo?,
Raul Rio Ribeiro®, Maria Norma Melo?, Vitor Marcio Ribeiro®,
Marilene Suzan Marques Michalick?d
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Short communication
Infection of sandflies by a cat naturally infected with
Leishmania infantum

Michele Maroli **, Maria Grazia Pennisi ., Trentina Di Muccio®,
Cristina Khoury *, Luigi Gradoni , Marina Gramiccia®
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Research paper
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ORIGINAL ARTICLE

Xenodiagnosis in four domestic cats naturally infected by
Leishmania infantum
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Leishmaniose felina (FeL) em paises europeus endéemicos
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Original Article
. . . . . . Journal of Feline Medicine and Surgery
Feline leishmaniosis: diagnosis, & Th Ausher(s) 2020
- Article reuse guidelines.
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Veterinary Dermatology

Vet Dermatol 2014 DOI: 10.1111/vde. 12180
Letter to the Editor Antonella Migliazzo*, Fabrizio Vitale®, Simona
Calderone®, Roberto Puleio®, Diana Binantit and
Francesca Abramog
Feline leishmaniosis: a case with a high
parasitic burden

Veterinary Parasitology: Regional Studies and Reports 1-2 (2015) 65-69
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Case Report
Feline leishmaniosis in Portugal: 3 cases (year 2014) @Cmm
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Leishmaniose felina
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CASE REPORT

Pancytopenia in a cat with visceral leishmaniasis

Ricardo Marcos®", Marta Santos™', Fernanda Malhao’, Rui Pereira?, Ana Cristina Fernandes?, Luis
Montenegro?, Paola Roccabianca®

Successful treatment of feline
leishmaniosis using a combination
of allopurinol and N-methyl-
glucamine antimoniate
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First case of feline leishmaniosis
caused by Leishmania infantum
genotype E in a cat with a concurrent
nasal squamous cell carcinoma
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Granulomatous rhinitis secondary
to feline leishmaniosis: report

of an unusual presentation

and therapeutic complications
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An Unusual Case of Feline Leishmaniosis With Involvement of the
Mammary Glands
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José Manuel Cristovao, MSc*®, Susana Azinheira, DVM, Lenea Campino, MD, PhD",
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Detecao de anticorpos anti-Leishmania e/ou DNA de Leishmania em
gatos

Veterinary Parasitology 174 (2010) 37-42
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L Fel: Sinais clinicos

v Alteractes cutaneas: Ulceras, alopécia, dermatite pustular, nodular e papular

v" Linfoadenopatia local ou generalizada

v Sinais oculares: uveite, edema da cOrnea, conjuntivite

Pennisi et al. 2015

v Quadro clinico inespecifico: Febre, anorexia, perda de peso, estomatite, desidratacdo, vomitos, ictericia

e diarreia

Current Research in Parasitology & Vector-Bome Diseases 1 (2021) 100035
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) André Pereira, Carla Maia
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LFel: alteracOes laboratoriais mais comuns =

v Anemia normocrémica, normocitica ndo-regenerativa

v Neutrofilia
v" Trombocitopenia

v Hiperproteinemia

v’ Hipergamaglobulinemia
v' Aumento creatinina sérica

Contents lists available at ScienceDirect
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e leishmaniotic cat at the relapse in September 207
André Pereira, Carla Maia Brianti et al. 2019
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« Exame direto (citologia, histopatologia) M 5
« Exame cultural o
- PCR, qPCR | g, fee
Serologico (producdo de Acs anti-Leishni&fiid’ A€m sempre presente, mesmo em casos clinicos)
« ELISA T ) cvectors

» Outras (DAT, WB ...)

LeishVet update and recommendations on @
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Proposta de algoritmo de diagnostico para gatos clinicamente saudaveis utilizados como dadores de sangue ou

para reproducéao, e gatos com suspeita de leishmaniose

Current Research in Parasitology & Vector-Borne Diseases 1 (2021) 100035
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\—b gPCR + QST «—

[Lymph node) [Serum)

| ]

MNegative +— e °

Subdlinical infection +— ° g— 0

Exposed o ° o

Transient/recent infaction  4— o e

Global Health and Tropical Medicine (GHMT), Instinuo de Higiene ¢ Medicina Tropical (IHMT), Universidade NOVA de Lisboa, 1349-008 Lisboa, Portugal

GPCR - Quantitative real-time polymerass
chain reaction
# kinetoplast minicircle DA

QST - Quantitative s=ralagy test

IHC - Immiunchistochemistrg
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cFel ~ Clinical feline leishmaniosis

With cutaneous, mucosal or
ocular lesions, or

lymphadenopathy

[Barfore mounting)

Fel «—

Consistent pattern «— e

"

NO YES

¥

Are lymph node biopsies?

/N

YES NO

¥

gPCR or IHC
[Lesion material)

2 %

— PR «— @ (4]

{Lymph nade or
bone-marros) ‘L

/.\ cFel

© e
+ V

oFel Inwvestigate other
differential

diagnosis

Cats with clinical signs andior
clinicopathological abnormalities

compatible with FelL

Cytology or Histology

Without cutanecus, mucosal or
ocular lesions, or
lymphadenopathy

e o o

[Seronegative)  (Borderline anticady levels) (High antibody levels)

gPCR
{Lymph node or
bome-marnow]

!
(-] L+ e
| | |

MNegative cFel Exposed/not infected

Investigate other
differential

diagnosis



Pennisi, 205’

LFel: Tratamento

L, - L e
Fi 5: Casa 4 oo 6 months of allopurinct thampy
Fig 3: Case 4 at the disoncais (May 19050 INcvamibsar 1995

v “Off-label” monoterapia/terapia combinada: alopurinol (++), antimoniato de meglumina, miltefosine

v Remissao dos sinais clinicos

ifrs
» Normalizacédo dos parametros bioquimicos "/‘7’ \"&*ﬁ"d

Joums! of Faiins Madicine and Surgery Opan

Granulomatous rhinitis secondary gf:”; o
- - = - 0 Author(s
to feline leishmaniosis: report o ruso guideines

sagepub com/journals-permissions

s of an unusual presentation T vt
- ;-Qi ~g) OPEN and therapeutic complications Nt iy opr
Case Report 7 REPORTS for publication in JAMS Opan Aeports

»
) - Receled: 12)awary 2018 | Revbed: 18 March 2018 | Accepted 22 Agel 2013 SAGE
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l:ICCGSS u .rea n-1en orte |r]e i & The Auther(s) 2016 Rodolfo Oliveira Leal'2"”’, Hugo Pereira'?, Clara Cartaxeiro!,
leishmaniosis using a combination Roprt and pomessons IMAGING DIAGNOSIS WILEY Esmeralda Delgado’ 2, Maria da Conceicao Peleteiro!
of aIIopurinoI and N-methyl- %ﬁ?%.w??ﬁ%@éﬁ??ﬁo&gs = and Isabel Pereira da Fonseca'
: - ; Pyl Computed tomographic features of destructive granulomatous
glucamine antimoniate ®SAGE P grap g

rhinitis with intracranial extension secondary to leishmaniasis

inacat
Maria Alexandra Basso', Catia Marques’, Marcos Santos!,
Ana Duarte!, Hugo Pissarral, L Miguel Carreira?, Lidia Gomes?, Raul Altuzarral | RebecaMovilla® | Xavier Roura® | Yvonne Espada®? |

Ana Valério-Bolas?, Luis Tavares', Gabriela Santos-Gomes? . 3 12
and Isabel Pereira da Fonseca NataliaMajo® | RosaNovellas

o ) . Veterinary Ophthalmology (2005) 8, 1, 71-75
Brianti et al. Parasites Vectors ~ (2019) 12:121 F'a rasites & VeCtOFS r &

https://doi.org/10.1186/513071-019-3388-9

CASE REPORT

)
Treatment and long-term follow-up of a cat ===
with leishmaniosis

Emanuele Brianti""®, Nunziata Celi?, Ettore Napoli', Jessica M. Abbate', Francesca Arfuso’, Gabriella Gaglio', Marta Leiva,* Albert Lloret,* Teresa Penat and Xavier Roura*
Roberta latta®, Salvatore Giannetto’, Marina Gramiccia® and Domenico Otranto®

Therapy of ocular and visceral leishmaniasis in a cat
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LFel: Prognaostico

v De bom a reservado

v' Co-morbilidades (ex: Insuficiéncia renal aguda, panleucopenia, virus imunossupressores)

TREATMENT:
12 CATS

6 CATS 4 CATS = 1 CAT

i i 1 CAT i
Allopurinol Allopurinal and Allopuringl and Meglumine
Meglumine Allopurnol an Antimoniate

Antimoniate Miltefosine alone

Lived for
2 years and was
euthanased as a
consequence of
worsening clinical
signs

urgical
excision

Euthanased at
the time of
diagnosis

Survival time:
Sdaystoc 2.5
years

Survival time: Survival time:
1.5 months 7.5 years

Survival time:
1.5 months to 3.5
years

Fernandez-Gallego et al. 2020
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LFel: Profilaxia

Brianti et al Parasites & Vectors (2017) 10:334

DOI 10.1186/513071-017-22586 Pa ra SiteS & VeCtOI'S

RESEARCH Open Access

Prevention of feline leishmaniosis with an ~ ®
imidacloprid 10%/flumethrin 4.5% polymer
matrix collar

Emanuele Brianti"”, Luigi Falsone'’, Ettore Napoli', Gabriella Gaglio, Salvatore Giannetto!, Maria Grazia Pennisi’,
Vito Priclo’, Maria Stefania Latrofa”, Viviana Domenica Tarallo?, Fabrizio Solari Basano *, Roberto Nazzari®,

Katrin Deuster”, Matthias Pollmeier®, Laura Gulotta®, Vito Colella®, Filipe Dantas-Torres*®, Gioia Capelli’

and Domenico Ctranto?

Brs e
INSTITU™Z DE HIGEME =

v Maioria dos piretroides toxicos para 0s gatos. Excecao: flumetrina

Table 2 Results of serology (IFAT) and gPCR on blood and
conjunctival swab for Leishmania infantum in cats treated with
the Seresto® collar (G1) or in untreated controls (GZ) after being
axposed to one transmission season in highly endemic area
Group n IFAT titre qPCR Total

1:80 1:160 Blood 5 (3]"

G1 79 2 1 2 1 5 (63)" -
.

G2 80 9 3 10 5 20 (25.0)°

*Mot the sum per group and row as individual animals tested positive on
multiple tests but the total number of individuals testing positive in a group
Significant differences are marked with different upper case letters (y* = 9.095,
df = 1, P = D.0026)
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v' Testar presenca de Acs e de DNA parasitario em dadores de sangue (evitar transmissao nao vetorial)
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LFel na Europa: paises ndo endémicos ol

Acta Tropica 237 (2023) 106710
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ACTA
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A global perspective on non-autochthonous canine and feline Leishmania
infection and leishmaniosis in the 21st century

Rafael Rocha?, André Pereira ™, Carla Maia ™"

Schweizer Archiv far Tietheilkunds M. Richter et al, Band 156, Heft 6, Juni 2013, 289294
@ 2014 Verlag Hans Huber, Hogrefe AC, Bern DO 101024/0036-7281/a 000583

Diagnosis and treatment with allopurinol in a cat with leishmaniasis

Ocular signs, diagnosis and long-term treatment
with allopurinol in a cat with leishmaniasis

M. Richter!, D. Schaarschmidt-Kiener?, C. Krudewig®

Figure 2: Stromal keratitis with vascularisation (arrows) and Figure 4: Smear of the cornea of the right eye (DiffQuick®,

dense whitish infiltrates (asterisk) in the right eye. original magnification % 1000): Two macrophages with mu-

Gato de rua espanhol adotado na Suica

m

Cheok for

& S EEEENEE f——

25 casos importados:
« 22 naAlemanha
« 3na Suica

Veterinary Record (2005)

.PAPERS & ARTICLES 156, 542-545

Two cases of feline leishmaniosis in
Switzerland

S. RUFENACHT, H. SAGER, N. MULLER, V. SCHAERER, A. HEIER, M. M. WELLE, P. ). RoosIE

1- Gato de rua espanhol
adotado na Suica

2- Gato com deslocacoes
frequentes entre Espanha e
Suica
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Proposta de algoritmo de abordagem e gestéo da infecdo por Leishmania e leishmaniose felina em paises nao

endémicos

Acta Tropica 237 (2023) 106710
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A global perspective on non-autochthonous canine and feline Leishmania
infection and leishmaniosis in the 21st century

Rafael Rocha?, André Pereira ™, Carla Maia ™
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CAT POPULATION

*

- T

(CanL endemic couniries)

Imported

Pre-travel counselling:

- Undere phiebolomeme bibe avodance
strategies

Clinical signs consistent

= Insaclicdes cover the entire penod of
traveling

= 10% imidagiopnd’d 5% Mumedrin-mpregnaisd
coliars apphed at keast 2 days before deparers

with leishmaniosis

MO
* Keeping cats indoors during the known Lesions accessible for Quantitative serslogy
phigbotomine sand fly season cytology or histology -
* In Europes typecally zpans fiom Apel lo Hovember \"FSY
Mi examination 6 b
cok o amassgoles)
¥ 4

> Y
Consistent pattern A
A
MO . YES
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Conclusoes-LCan

Endémica paises Sul da Europa

Aumento casos em paises ndo endémicos (casos importados, autoctones)

Risco de aparecimento de novos focos associados a expansao geografica dos vetores
Estadiamento clinico: terapéutica adequada e previsao de prognaostico
Terapéutica ndo conduz a cura parasitologica, apenas a cura clinica

Vacinacao nao previne ainfecéo, apenas diminui o desenvolvimento de doenca

Caes vacinados e infetados sao infeciosos para os vetores

<X X X X X X

Necessidade de desenvolvimento de técnicas serologicas que permitam DIVA
v' Aplicacdo de inseticidas a base de piretrdéides essencial em caes:
* Nao infetados, infetados, tratados, vacinados que vivam em regides endémicas

 Que se desloguem aregides endémicas

;’n INSTITU"C DE HIGENE = GH emimEE TR
Y= MEDICINA TROPICAL = T 5|H_,
Yo T U VLI 0L WY UL LIS, _,_“l ] | | | |“—_.



Conclusoes-LFel

v Estudos de prevaléncia de infecao por L. infantum em gatos de paises endémicos do Sul da Europa
= frequentemente expostos ao parasita

v Aumento de casos de LFel em paises endémicos:
 Maior sensibilidade dos clinicos na inclusao da leishmaniose nos DD de patologias felinas
 Maior acessibilidade a técnicas de diagnostico

v" Diagnéstico clinico e laboratorial da LFel semelhante a LCan

v’ Terapéutica “off-label”, mesmos farmacos utilizados no tratamento da LCan

v" Inexisténcia de vacina

v Aplicacao de inseticidas a base de flumetrina durante a época flebotominica:
 (Gatos que vivam em regides endémicas (++ acesso ao exterior)

« (Gatos que se desloqguem aregides endémicas

;’n INSTITU"C DE HIGENE = GH emimEE TR
Y= MEDICINA TROPICAL = T 5|H_,
Yo T U VLI 0L WY UL LIS, _,_“l ] | | | |“—_.
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