WORLD HEALTH ORGANIZATION | LEISH/WP/32.3

ORGANISATION MONDIALE DE LA SANTE ENGLISH ONLY

[»]
EXPERT COMMITTEE ON LETSHMANTASES (NDEXED

Geneva, 10-16 Wovember 1932

‘ . '
Draft agenda item 10.2.1 éfﬁ%-& Wi gkt gl J,:' . [9;
f focbot k.
R :
Flsept U ELS
FREVENTION OF LEISHMANIASES THROUGH THE CONTROL OF THEIR VECTORS

T & & P gt f @,ﬂmw . (s

e

by

A. Nadim
Professor of Epidemioclogy, School of Public Health, Teheran, Iran

Like any other vector borne disease, one of the ways of econtrolling leishmaniases is
through the control of their vectors: i,e. zandflies.

Sandflies are blood-sucking insects which breed in soil contalning decaying organic
substances and having suitable temperature and high humjdity. Their flight range is limited
and according to their breeding, resting and feeding habits, they can be divided into wild
and synanthropic (peri-domestic and domestic) sandflies.

1. SANDFLY CONTROL METHODS

i.1 Measures for reducing man-vector contact

Generally speaking, control of sandflies for the prevention of leishmaniasis is either
by measurves which reduce man-vectoy contact of by elimination of sandflies. Reduction of man-
vector contact is either by mechanical means (bed nets especially for c¢hildren, mosquito nets,
gereening of doors and windows,ete.) or by the use of repellents. Bed nets and window screens
should have a very fine mesh to prevent the entry of sandflies. They are effective only
while the person is at rest or inside the protected rooms.  Though these methods are very
valuable in preventing the nuisance of the bites of blood-sucking diptera, they have little
affect in preventing the transmission which takes place mostly ocutdoors especially in places
where the vecters are not numerous enough te be a nuisance,

Repellents are used in the form of lotioms, sprays, creams or sticks for individual
vrotection or to impregnate head nets, jackets, trousers or nets hung at the sentrances of rooms,
tents, etc, Various compounds have been used as repellents such ag dimethyl-phtalate,
dibuthylphtalate, Indalone, etc., but after the discovery of disthvltoluamide it was found
that this compound was very effective in keeping off most bitimg insects, including sandflies.
At present most of the repellents which are being used, axe made of pure dimethyltecluamide
or a mixture of this compound with other repellents. These substances are useful especially
when other methods of protection are not feasible. The disadvantages of their use are
ameng others, the short duration of protection time, their high cost, their umavailability in
most circumgtances and their being quickly washed out by sweating in hot c¢limates. Repellents
used for individual protection have a protection time of two to six hours. Those used to
impregnate net curtains with a large mesh are claimed to have a protection effect of 17 to
20 days if prepared and kept according to instructions.
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1.2 Mpasures for eliminating the sandflies

Elimination of sandflies is theoretically feasible by using genetic, biological, chemical
and mechanical methods. Cenetic control consists of the elimination or reduction of the
insect population by releasing sterile male insects. This method is dependent on the breeding
of very large numbers of sandflies in the laboratory, & technigque which is mot yet practical.
Biological control is the reduction of rthe ingeet population using their parasites or
predators. As present knowlcdpe on the parasites and predators of sandflies is very limited,
therc is no known biological method of control for sandflies.

Chemical metheds are based mainly en the use of residual insecticides. Qther typez
of chemical control such as insect growth regulators and inhibitors of chitin development
have not been tested on sandflies.

Various insectiecides have been vsed against sandflies: DDT, BHC, dieldrin, malathion,
propoxur, etec., and have been shown to be effective. The residual effect depends on the
type of the insecticide and the method of its application and may last from several months
to a few hours. Generally, the residual effect is longer if indoor resting places of the
insect are sprayed according to methods and formulations used in malaria control, It is
shorter if outdoor resting places are spraved using insecticides in the form ¢f vapour or
space spraying.

The application of insecticides is one of the most important methods of control ef
leishmaniasis but only in some instances haz this been used solely for the control of this
disease. In most cases, the purpese of insecticide treatment of human dwellings has been
the control of mosquitos or other insects, the contrel of sandflies being a side product.
Reports on the efficacy of these insecticide treatments seems to be contradictory. The
antimalaria spraying campaign in north eastern India led to long-term reduction of kala azar
morbidity during the vears of spraying while the disease incidence vose after the cessation
of antimalaria spraying. In Greece, antimalaria treatment resulted In the reduction of
sandf[ly fever but not of visceral leishmaniasis. In Iran antimalaria spraying had a dramatic
effect on urban cutaneous leishmaniasis but it was less effective for the contreol of zoonofic
cutancous leishmaniasis, The explanation for these seemingly contradictory effects are
the differences in the epidemiolopy of the disease in different foci as well as in the
ceology of different sandfly vectors.

Knowledge on the breeding places of sandflies is limited and even in cases where something
is known about the breeding places, they are either inaceessible, as for example the depth
of the soil cracks or rodent burrows, or scattered over vast areas such as forest grounds in
the Neotropical zone. Therefore, insecticides are of no practical use for the elimination
ol sandflies at the larval stages.

Until recently, there were ne reports of sapdfly resistance to insecticides. At
present the report of P. papatasi resistance to DDT in northern Bihar, Imdia, may have
gerious conscquences on sandfly control campaigns.

Mechanical methods include the mechanical destructionm of all likely breeding sites.
Larvae develop In decaying organic substances such as human or animal excrements, dead
forest leaves, in the cracks of damp soil containing such substances, and in the depth of
purrows of wild apimals, egpecially rodents. Mechanical filling up of all possible breeding
places to close all the entries of the burrows, or all the holes and cracks at the base and
lower parts of walls will lead to the elimination of sandflies. However, in places of
widewspread distribution of breeding sites, such as forest grounds in the Neotropical zone,
theee methods are useloss.

Mechanical methods seem to be the most promising in towns and built-up areas where it
has been shown that changes in the construction of houses, especially the building of firm
strong bages for the walls, the paving of courtyards and the asphalting of the pathways
and streets, result in the natural disappearance of the sandflies and the disease.




LEISH/WB/82.3
page 3

2. SELECTION OF METHODS OF SAMDFLY CONTROL

Whatever type of leishmaniasis is to be controlled, complete knowledge of the biology
and ecology of the vector is a prerequisite to sueccessful control. If vector control
activities are undertaken without a thorough knowledge of the species composition, the
vector species, possible breeding sites, flight range, seasonal and hourly activity, food
preference, etc., the cost of the programme will be increased and its effectiveness will be
Poor.

2.1 Anthropopotic cutanegus leishmaniasgis

This type of the disease is transmitrred by synanthropic sandflies. It is possible to
control it by spraying the house and other likely resting places with residual insecticides.
As repards long-term control planning, environmmental changes by chapging the type of buildings
and the construction materials, by planned urban development designed to prevent possible
increase in the breeding of sandflies and by envirommental sapitation, will lead to reductien
of the breeding sites of sandflies and contrel of the disease.

The disease has been eradicated from foci im the US5R by "widely applied antimalaria
insecticide spraying in the 19530's, improved housing conditions as well as specific measures
of sandfly control". In Iran, an epidemic of rhig type of the disease in Neishabur was
controlled By spraying all the houses in which a case of disease had been found and also all
the neighbouring houses with DDT at 2 g/mz. Fifty years ago, the southern part of Teheran
had beer ome of the most active foci of urban cutaneons leishmaniasis, but new, the diseaza
is practiecally unknown in this part of the eity due to alterations in the structure of the
houses and other envirommenral changes .

2.2 Zoonotic cutanegus leishmaniasis

This type is transmitted by both wild and synanthropic sandflies. Although the spraying
of houses and other dwellings decreases transmission it does not interrupt it. In the Isfahan
focus in Iram, a study showed that the antimalaria spraying reduced transmicsion but, once the
spraying programme stopped, the incidence of the disease jumped up to very high levels.

Spraying of rodent burrows which are the maln breeding and resting sites for the sandflies
has no practical value in their control. In Isfahan, spraying of Bhowbomys burrows with
75% DDT (approximately 4.5 grams of pure insecticide per burrow) only decreased the pumber of
sandflies collected for only a shorr period of time so that 10 o 15 days after each spraying
the sandfly catch on treated burrows reached the level of that on control burrowe.

If the disease is present among soldiers and/or a labour force stationed at a transmission
site, the only method of conrrol will be the use of repellents, Unfortunately, this method is
not sufficiently effective (see secriom 1.1).

The mechanical method of destroying gerbil burrows by ploughing eliminates not only the
animal reservoirs but also the sand£ly breeding and resting places, This method has been
found effective in certain places in the USSR but it does not seem to be feasible in most
other countries espacially when the disease ls associated with other species of rodents
having different types of habitar.

2.3 American cutameocus and mucocutangous leishmaniasis

These diseases do not seem to be amenable to control through the conrrol of sandflies.
They are transmitted by wild sandflies breeding in forest land. At present these inzect
vectors are impossible to control either im the adult or in the iarval stages. The only
feasible ways of reducing the disease by vector contrel are by reducing man-vector contacr
with the use of nets or repellents or by changing the enviromment around human sertlements
to make them unsuitable for sandfly resting and breeding.
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2.4 Visceral leishmaniasis

In its anthropomotic form (Indian type) this disease iz transmitted by a peri-domestic
sandfly conmtrollable by residual insecticide spraying as long as no noticeable resistance
develops in the vector. In its other forms, kals azar 45 a zoonmosis with animal reserveirs
{mainly wild carnivores) which is transmitted by wild sandflies. It does not seem feasible
to control this type of kala azar through the contrel of itrs vecter.

2.5 Conclusion

Finally, although it is peossible in some Instances to control leishmaniasis by the
control of sandflies using insecticides, these methods have only temporary effects. The
envirommental control of breeding sites, though much more expensive and time consuming,
usually has hetter results. The health aurhorities should be urged to include rhese
cnvironmental changes in their planning for long-term comtrol of leighmaniasis,




