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Abstract

Although a national programme for control of visceral leishmaniosis (VL) is being run in
Brazil, the disease continues to spread. This programme is essentially based on culling infected
dogs from endemic regions. Thus, there is an urgent need to develop other control measures
against VL to deter its advance. Here, a subunit vaccine, a recombinant vaceine, an insecti-
cide-impregnated collar and the associations between these measures were evaluated for
reducing the incidence of Leishmanin infection in dogs. This was through a cohort study con-
ducted in an endemic region of Brazil, considering the incidence and time of total exposure
over a period of 1 year. The incidence of VL was estimated by means of serological and
molecular diagnostic tests, 180 and 360 days after the application of the control measures.
The estimates of the effectiveness (EF) were not significant in any cohort. The EF of the sub-
unit vaccine, the recombinant vaccine and the collar were 26.4%, 32.8% and 57.7% and the
upper limit of the 95% confidence interval for EF were 63.7%, 67.9% and 82.5%, respectively.
In conclusion, under the conditions of this study, none of the immunogens for VL control was
sufficiently effective to protect dogs against infection. On the other hand, use of collars
impregnated with insecticide seems to constitute a method with better prognosis, corroborat-
ing other studies in this field.

Introduction

Visceral leishmaniosis (VL) is a zoonotic infectious disease caused by protozoa belonging
to the genus Leishmania, which affects humans and both domestic and wild animals [1]. It
is present in Asia, Africa, Europe and the Americas, in more than 88 countries in tropical
and subtropical regions [2]. In Brazil, VL is transmitted by means of dipterous vectors of
the subfamily Phlebotominae, which encompasses several species of the genus Lutzomyia
[3]. Dogs play a fundamental role in the epidemiological chain of VL, since they are considered
the main urban reservoir of the pathogen [1].

The epidemioclogical scenario of VL in Brazil has been changing from a sporadic pattern
that was eminently prevalent in rural areas to a condition with periurban epidemics that
can affect all social strata of the population. It has thus become a serious threat to public health
[4]. Worldwide, 310000 new cases of VL occur every year, and 90% occur in Bangladesh,
Brazil, Ethiopia, India, Nepal, South Sudan and Sudan [2]. In the state of Sdo Paulo, Brazil,
recent records show that VL transmission is present in 105 municipalities [5].

A VL control plan has been implemented in Brazil, based on three strategies: early diagnosis
and treatment of human cases; serological screening of dogs in endemic areas, followed by cul-
ling of seropositive animals; and use of insecticides in areas of notified human foci. Treatment
of infected dogs is not recommended, given that there is some controversy regarding whether
a parasitological cure can be achieved, even if a clinical cure is achieved, which would thus
maintain these dogs as sources of infection [4].

Other strategies for controlling VL have been put forward, with the aim of controlling the
disease in dog populations, such as the use of collars impregnated with insecticides and use of
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» Formacao das coortes simultaneamente ao inquérito censitario.

» Soropositivos e soronegativos mapeados.




Vacina 1 + coleira

Controle
Vacina 2 + coleira

Coleira

10




» Formacao das coortes: processo dinamico

JAN FEV MAR ABR MAI JUN JUL AGO SET OUT NOV DEZ JAN FEV MAR ABR MAI JUN
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Métodos

TAMANHO DAS COORTES:
CONTROLE 65 55

» Epi-Info v6.01.
VACINA 1 66 50
VACINA 2 59 44 » Incidéncia de 40% nos animais da coorte

controle e protecao esperada de 72,3%
COLEIRA 62 47 (coleira) e 76,0 % (vacina),
VACINA 1 + COLEIRA 63 55
1 (0) (0)

VACINA 2 + COLEIRA 66 49 » Confianca de 95% e poder de 80%.
TOTAL 381 300 » N =41 animais por coorte
CRITERIOS
INQUERITO: DPP negativo
DIA O (nova colheita): DPP negativo e gPCR negativo (sangue e puncionado de linfonodos)
MEDIDA DE INCIDENCIA: positivo para DPP ou qPCR 12




Resultados

MEDIDA INQUERITO DIAO DIA 180 DIA 360 EFICACIA (%)
CONTROLE 65 55 43 34

VACINA 1 66 50 41 38 26,4
VACINA 2 59 44 39 35 32,8
COLEIRA 62 a7 35 29 57,7

VACINA 1 + COLEIRA 63 55 39 37 36,5
VACINA 2 + COLEIRA 66 49 34 33 53,8

TOTAL 381 300 231 206

> EFICACIA = 1 — RISCO RELATIVO (RR).

> RR e intervalo de confianca 95% de RR calculado por meio de modelo de regressao de riscos
proporcionais de Cox.
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Table 1. Frequencies of Lesshmanig-infected dogs in each cohort over the course of the experiment and the effectiveness (EF} of the control measures

CTRL 10/65 55 12 /43 43 13/34 - - - - -

vl 16/66 50 9 9/41 1/3 13/38 0.7363 035629 1.494 0.397 26.4%
V2 15/54 44 5 9/39 1/4 11/35 06719 0.3208 1.407 0.292 32.8%
CoL 15/62 47 12 6/35 4fs 3/29 0.4235 0.1755 1.022 0.056 57.7%
L) 8/63 55 16 10/33 172 1137 0.6353 03033 1.330 0.229 36.5%
VI 17/66 45 15 4/34 01 B33 04622 0.1994 1071 0.072 53.8%
Total 81/381 300 69 46,231 11/25 59,206

Freg Day 0, resquency of Laisfvmamia-infected dogs at day 0; Cohart, number of dege forming each cabont after exclusion Leihmanio-infected dogs at day 0; Excluded, number of doegs
excluded from the experiment between days 0 and 180; Freq Day 180, frequency of Lekhmanda-infected dogs among the sundvors at day 180; Freq Day 180-360, frequency of
Loistmania-nfected dogs among the dogs that left the experiment between days 150 and 350 of the experiment; Freg Day 360, frequency of Leistymoméa-infected dogs among the sundwars at
day 150; RR, relative risk; <C1 95% RR, inlenor confidence interval 55% of relative risk; =C1 55% RR, superior conlidence interval 95% ol relative risk; P, Pvalue; EF (%), effectiveness al the
cantral measure.
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Discussao

» Vacinas: protecao individual contra a doenca e nao contra a infeccao
- sem verificacao de sinais clinicos ou outros parametros clinicos

- resposta sorologica ou presenca do parasito em o0rgao linfoide

» Periodo de incubacao da infeccao: fase em que o animal esta infectado mas nao tem

sinal clinico ou € negativo por testes diretos/indiretos

- Estudo de efetividade e nao de eficacia
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TAMANHO DAS COORTES:

Discussao

» Incidéncia de 40% nos animais da coorte
controle e protecao esperada de 72,3%
(coleira) e 76,0 % (vacina),

. . » Confianca de 95% e poder de 80%.
» Amostragem insuficiente

» N = 41 animais por coorte

- incidéncia superestimada

— protecao superestimada

- perda de animais durante o experimento

» avaliacao dos resultados pelo intervalo de confianca do risco relativo
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Discussao

» Estudo longitudinal com duas observacoes

— caes perdidos entre o dia 180 e 360 contribuem para as analise.

» Comparacoes com estudos similares realizados em outras regioes
- métodos diagnosticos

— caracteristicas epidemiologicas

FIM
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