
Can vector control play a useful supplementary
role against bancroftian ®lariasis?
C.A. Maxwell,1 Khalfan Mohammed,2 Uledi Kisumku,3 & C.F. Curtis4

A single campaign of mass treatment for bancroftian ®lariasis with diethylcarbamazine (DEC) in Makunduchi, a town
in Zanzibar, United Republic of Tanzania, combined with elimination of mosquito breeding in pit latrines with
polystyrene beads was followed by a progressive decline over a 5-year period in the micro®larial rate from 49% to
3%. Evidence that vector control had contributed to this long-term decline was obtained by comparison with
another town, Moga, where a DEC campaign was used without vector control and where resurgence of micro®lariae
could be observed 3±6 years after the campaign. In Zanzibar town, treatment of 3844 wet pit latrines and cesspits
with polystyrene beads reduced the adult mosquito population in houses by about 65%. Supplementary treatment
of open drains and marshes with Bacillus sphaericus produced little or no additional reduction compared to a sector
of the town where only pit treatment with polystyrene was carried out. The cost and effort of achieving the 65%
reduction in mosquito population could hardly be justi®ed for its impact on ®lariasis alone, but its noticeable impact
on biting nuisance might help to gain community support for an integrated programme.

Voir page 142 le reÂ sumeÂ en francËais. En la paÂ gina 143 ®gura un resumen en espanÄ ol.

Introduction

Chemotherapy schedules for bancroftian ®lariasis
have become much more convenient to use and
WHO therefore currently emphasizes chemotherapy
for elimination of this disease, with vector control
playing only a supplementary role, if any (1). This
article presents data from studies undertaken in urban
areas in Zanzibar, United Republic of Tanzania,
where the vector of bancroftian ®lariasis is Culex
quinquefasciatus, to determine whether sustainable
vector control 1) contributes usefully to the suppres-
sion of the disease and 2) is feasible in diverse types of
breeding site without the use of organophosphorus
insecticides to which these mosquitos are now
resistant in many places, including Zanzibar (2).

Data on 1) were obtained from a follow-up to
work carried out in the late 1980s in the highly ®laria-
endemic town of Makunduchi, Zanzibar, where
chemotherapy had been combined with larval control
of C. quinquefasciatus (3). A single campaign in early
1988 provided mass treatment of the population of
12 000 with diethylcarbamazine (DEC) at the then-
recommended dose of 72 mg per kg body weight.
Over the following 6 months the micro®larial rate in
night blood collections fell from 49.5% to 10% and the
geometric mean micro®larial density in individuals still

positive fell from 30.2 to 3.8 per 100 ml. This had the

effect of reducing the infective (L3) rate in C.

quinquefasciatus, almost the only anthropophilic mos-

quito in the area, from 2.45% to 0.41%. Mosquito

breeding was almost wholly con®ned to 530 pit latrines

that contained water, and the mosquito population

was well isolated from others by several km of

uninhabited dry country and by the ocean. Elimination

of mosquito breeding in the wet latrines by introduc-

tion of ¯oating layers of polystyrene beads was

therefore highly successful in suppressing the adult

mosquito population: the mean indoor light-trap catch

declined from 45.6 in the year before latrine treatment

to 0.8 in the year after such treatment (98% reduction).

Methods

Follow-up to the study in Makunduchi
Layers of polystyrene beads in pit latrines persist if
the pit does not ¯ood. After 1988, arrangements were
made for continued searching for and treatment of
new pits and newly wet pits in Makunduchi. For
comparison, the effects of a single campaign of DEC
treatment without vector control were investigated in
1992 in Moga, Zanzibar (about 80 km from
Makunduchi).

Combined vector control with Bacillus
sphaericus and polystyrene beads
To investigate mosquito control methods in a more
demanding environment, and one that is probably
more typical of urban areas endemic for ®lariasis, we
carried out a further study in Zanzibar town
(population, 200 000). The mean micro®larial rate
among adults was 12% (range in different districts of
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the town, 9±16%). The rate rises to this level during
childhood and adolescence, as is typical for ®lariasis
(4), in contrast to the originally highly endemic area of
Makunduchi where even children showed a high
infection rate (3). The infective rate in C. quinque-

fasciatus was much lower in Zanzibar town than in
Makunduchi. This may be because of shorter adult
mosquito survival in Zanzibar town, where the
houses mostly have corrugated iron roofs, than in
Makunduchi, where they are mostly thatched and
therefore cooler. Evidence for a difference in survival
rate was obtained from the results of a study of
numbers of ovarian dilatations (Polovodova method)
in 124 mosquitos from Makunduchi and 300 from
Zanzibar town (T.J. Wilkes, unpublished data, 1991).
A regression analysis indicated that the probability of
survival through each gonotrophic cycle was 48% in
Makunduchi and 30% in Zanzibar town. This would
amount to a major difference in the proportion
surviving long enough to become infective (i.e.
through 3±4 gonotrophic cycles).

For the mosquito larval control trial, the Stone
Town area of Zanzibar town, which is densely built
up and has a piped waterborne sewage system, was
excluded. In the rest of Zanzibar town (Fig. 1)
surveys revealed 14 929 pit latrines, 2212 of which
were wet for at least part of the year, and 5714
cesspits, 863 of which had broken tops that would
allow mosquitos to enter and exit. Thus a total of
3075 pits were considered to be potential C.

quinquefasciatus breeding sites. To this may be added
major breeding sites in the basements of apartment
blocks ¯ooded with sullage water. Community
participation is generally considered essential for
sustained vector control (1). Expandable polystyrene
beads were therefore made available free of charge to
householders in selected sectors of the town, and this
was backed up by an extensive poster, lea¯et, and
radio campaign. Unfortunately, despite very explicit
information about the need to expand and apply
immediately all the polystyrene beads in order to
cover the latrine water surface, many householders
used only a small amount of those supplied,
mistakenly keeping the remainder for later Ð by
which time they would have become useless, since
they would have lost the pentane which causes the
beads to expand when placed in boiling water. This
approach was therefore abandoned and a small team
was trained to expand polystyrene beads in bulk in a
steam-heated vat of boiling water and to apply them
to the pits and basements between July and
November 1992. Follow-up pit surveys were con-
ducted up to June 1994 and a further 769 potential
breeding sites (mainly cesspits for new houses) were
found and treated. Finding and treating such a large
number of pits was a major effort for the team of
10 individuals, who also had to carry out monitoring
duties, but each pit had only to be treated once with
polystyrene. Even with the best insecticide or
bacterial toxin treatments, persistence is at best
3 months (5); re-treating each pit so frequently would
have required more personnel.

In addition to the pits, there were open drains
of several km in length, divisible into 12 distinct
stretches, and which were often blocked so that the
water in them was stagnant or slow ¯owing. There
were also 23 seasonally wet marshes. The drains and
marshes could not be treated with polystyrene. The
drains were breeding places for C. quinquefasciatus
(with Anopheles gambiae being found only rarely) and
the marshes contained larvae of C. quinquefasciatus, C.
antennatus, A. gambiae and C. tritaeniorhynchus. As part of
a WHO multicentre trial of Bacillus sphaericus (Bs)
against ®lariasis vectors, these sites were treated in the
southern (Bs intervention zone) and central (barrier
zone) parts of the town, in addition to treating all pits
with polystyrene beads (Fig. 1). In the northern part,
the marshes were not treated but left as a comparison
area to determine the effect of B. sphaericus; in this area
only polystyrene bead treatment of the pits was
carried out. The barrier zone, which was 400±600-m
wide, received both types of larvicidal treatment, as in
the Bs intervention zone, but there was minimal
evaluation of its adult mosquito population as
immigration of insects from the comparison zone
was expected. C. quinquefasciatus can ¯y several km in
search for blood meals or oviposition sites (6), but in a
town where all the necessities of life for the mosquitos
were abundantly available it was expected that
relatively few would ¯y across the barrier zone from
the comparison to the Bs intervention zone. Support

Fig. 1. Map of Zanzibar town indicating mosquito breeding sites
and division into three zones, in all of which pits were treated
with polystyrene beads (starting in July 1992); Bacillus sphaericus
treatment of drains and marshes began in May 1993 in the Bs
intervention and barrier zones only
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for this came from the frequent observation in

Makunduchi that complaints of renewed mosquito
biting could usually be accounted for by the presence

of a newly wet pit with mosquito breeding very close
by, suggesting that most C. quinquefasciatus remain and

bite near their birthplace.
The Bs treatment was undertaken using

Spherimos (donated by NovoNordisk, Bagsvaerd,

Denmark). In April 1993 a WHO review meeting in
Cameroon agreed that the target dosage to be applied

in the ®eld from May 1993 to June 1994 was 10 ml of
Spherimos concentrate per m2 of water surface. The

concentrate was diluted with water and applied using
compression sprayers (Hudson Xpert, Chicago, IL,

USA) whose output had been calibrated. Approxi-
mately weekly dippings for larvae were carried out in

the Bs intervention and barrier zones in all marshes

and drains that contained water. Re-spraying was

carried out whenever a site was found to be positive

for larvae.

The effect on adult endophilic mosquito

populations was monitored by carrying out light-

trapping every 2 weeks in 71 bedrooms in the Bs

intervention zone and 32 in the comparison zone.

The light-traps were set beside occupied untreated

bednets; under these conditions the catch of

C. quinquefasciatus and A. gambiae is proportional to

that which would have bitten humans (7): 96% of

the catch was C. quinquefasciatus and 4% was

A. gambiae. No C. antenatus were caught indoors,

even though many of its larvae were found in the

marshes, con®rming that the species is exophilic and

exophagic.

Results

Follow-up to the study in Makunduchi
Treatment of new and newly wet pits in Makunduchi
continued until 1993, when light-trap catches
indicated that the mosquito population remained
effectively suppressed. There were no resources for
further mass treatment with DEC after 1988 but the
micro®larial rate in the human population declined
progressively to 3% in 1993 (Fig. 2)(8). The sustained
vector control had apparently contributed to this
satisfactory result by preventing reinfection of
individuals whose infections had been successfully
treated.

The immediate effects of the DEC treatment

campaign in Moga were similar to those in

Makunduchi, but surveys 2 years and 5 years after

the campaign ended indicated that resurgence had

occurred, in signi®cant contrast to the situation in

Makunduchi (Fig. 2).

On rechecking the situation in Makunduchi in

1997, however, it was found that the polystyrene

beads left behind had not been used and had

deteriorated in storage. There were renewed com-

plaints of mosquito biting and the micro®larial rate

was once again on the rise (Fig. 2).

Combined vector control with Bacillus
sphaericus and polystyrene beads
Table 1 shows the distribution of durations of
apparent effectiveness of Bs treatment in Zanzibar
town. These are based on the number of days
between spraying and the average time elapsed since
the site was last found negative and until it became
positive and required re-spraying. It is likely that sites
were sometimes negative for ecological reasons
unconnected with Bs treatment. To that extent, the
data in Table 1 are overestimates of the true
persistence of the effect of the Bs. In about 75% of
cases, the apparent persistence of insecticide in the
drains exceeded 10 days and was sometimes much
longer. However, control of both Culex spp. and
A. gambiae in the marshes was short-lived and, during

Fig. 2. Percentage of night (22.00±02.00) blood samples (100ml)
positive for micro®lariae at intervals following DES mass
treatment campaigns in Makunduchi and Moga, Zanzibar.
In Makunduchi, vector control with polystyrene beads was actively
pursued for about 65 months following the DEC treatment; in Moga
there was no vector control. Error bars are 95% con®dence limits based
on the binomial distribution.

Table 1. Distribution of percentages of instances in which larvae
of Culex and Anopheles spp. were absent for the indicated
number of days from drains and marshes in Zanzibar town after
spraying with Bacillus sphaericus.

% of C.
No. of days quinquefascia- % of Culex % of
when larvae tus from open spp. from Anopheles
were absent drains marshes from marshes

<10 25.9 66.1 65.3
10±19 23.4 16.9 19.3
20±29 29.6 7.0 7.2
30±39 4.9 1.4 1.6
>40 16.0 8.4 6.4

No. of instances
observed 81 71 124
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wet seasons frequent respraying of the marshes
proved very laborious for the small team.

Fig. 3 shows the monthly rainfall and the mean

light-trap catches of female C. quinquefasciatus in the
Bs intervention and comparison zones. Before larval
control was started there were high peaks of

mosquito density during the heavy rains of April±
June 1992, but no similar peaks were seen in either
zone in the rainy seasons of 1993 and 1994. The

somewhat lower rainfall may have contributed to this,
but the main cause was probably the elimination of
breeding in the pits by the polystyrene treatment in all

three sectors of the town. Table 2 summarizes the
mean catches for the December±June seasons of
each year of the trial. A mean reduction associated
with polystyrene treatment of about 65% can be

estimated from the difference in the catches in 1991±
92 compared with 1992±93 in both zones and in
1991±92 compared with 1993±94 in the comparison

zone. Very little additional reduction can be
attributed to Bs treatment, but a comparison of
1991±92 and 1993±94 in the Bs intervention zone,

corrected for the change over the same period in the
comparison zone, suggests that a further small
reduction below that achieved with polystyrene

beads may be attributable to the Bs treatments.

Discussion

Comparison of the results in Makunduchi and Moga
(Fig. 2) shows that, under ideal circumstances, vector
control can contribute to preventing resurgence of
®lariasis following a drug therapy campaign. The
most recent data from Makunduchi (Fig. 2) provide
an indication of the rate at which control of a ®lariasis
problem can deteriorate if vector control is not kept
up. It is hoped that the situation will be brought back
under control now that a new donation of polysty-
rene (Shell Chemicals Ltd, London, England) is
allowing pit treatment to restart under the super-
vision of local hospital and public health personnel.

In the much larger and more complex com-
munity of Zanzibar town, the reduction attributable
to polystyrene beads was considerable, but not as

great as the 98% reduction achieved in Makunduchi.
Initially it was thought that this was due to mosquitos
breeding in the drains and marshes that could not be

treated with polystyrene beads and which were
absent from Makunduchi. However, treating these
sites with Bs had disappointingly little effect.

Mosquito migration across the barrier zone may
have reduced the apparent difference between the
comparison and Bs intervention zones; however, we

now consider that the apparently irreducible mini-
mum indoor catches of about 5±10 per night resulted
mainly from breeding in new pits that had not yet

been found and treated with polystyrene, and/or
from marshes and drains where Bs had not persisted
but which had not yet been found positive for

breeding and resprayed. Considerably greater human
resources would have been required to intensify

searching for productive sites so that they were found

quickly enough to ensure that adults never emerged

from them. The 65% reduction achieved would no

doubt have somewhat reduced the chances of ®larial

reinfection in a drug-treated human population,

Fig. 3. a) Rainfall over the period 1991-94. In the pre-control rainy
season of 1992 rainfall increased the mosquito population by
making available more breeding sites. b) Mean light-trap catches
of Culex quinquefasciatus females in the Bs intervention and
comparison zones in Zanzibar town before and after starting
larval control measures

Table 2. Mean light-trap catches between December and June
during the 3 years of the trial in the Bs intervention and
comparison zones in Zanzibar town.

Bs intervention zone Comparison zone

% reduction % reduction
Period Mean catch compared Mean catch compared

to 1991±92 to 1991±92

1991±92 27.50 ± 25.57 ±
1992±93 9.78 64.4 8.00 68.7
1993±94 9.46 65.6 9.57 62.6
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especially in view of the high mortality of
C. quinquefasciatus in this urban environment.

The moderate results obtained in Zanzibar
town hardly justify the effort and expense of larval
control as a supplement to a campaign of chemother-
apy against ®lariasis by modern methods (1), which
certainly ought to be carried out. Annual repetition of
such a campaign would probably be cheaper than
vector control and at least as effective in preventing
resurgence of infection. However, the noticeable
impact of larval control on biting nuisance might help
to gain community support for an integrated control
programme using chemotherapy and polystyrene
beads to achieve long-lasting prevention of mosquito
breeding in pits. n
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ReÂ sumeÂ

La lutte antivectorielle : compleÂ ment utile contre la ®lariose de Bancroft ?
Des eÂ tudes ont eÂ teÂ entreprises dans certaines zones
urbaines de Zanzibar (ReÂ publique-Unie de Tanzanie)
pour deÂ terminer si les meÂ thodes de lutte soutenue
contre le vecteur Culex quinquefasciatus contribuent
ef®cacement aÁ l'eÂ limination de la ®lariose de Bancroft et
si ces mesures peuvent eÃ tre appliqueÂ es aux divers gõÃtes
larvaires sans recourir aux organophosphoreÂ s auxquels
les moustiques sont aujourd'hui de plus en plus
reÂ sistants.

Dans les six mois qui ont suivi la campagne
unique de traitement de masse par la dieÂ thylcarbama-
zine (DEC) de 1988 aÁ Makunduchi (12 000 habitants),
on pouvait observer une baisse sensible des taux et
densiteÂ s de micro®laires chez les personnes encore
infesteÂ es. Il convient de noter par ailleurs qu'on est
parvenu aÁ eÂ liminer les populations de moustiques
adultes en recouvrant 530 latrines aÁ fosse humide de
billes de polystyreÁ ne pour les empeÃ cher de se
reproduire. Entre 1988 et 1993, un certain nombre de
nouvelles latrines, y compris aÁ fosse humide, ont eÂ teÂ
inventorieÂ es, puis traiteÂ es alors que les moustiques
n'avaient toujours pas reÂ apparu. La micro®lareÂmie a
continueÂ aÁ baisser jusqu'en 1993. Mais en 1997, on a
constateÂ que le traitement des latrines avait eÂ teÂ
abandonneÂ : les personnes se sont de nouveau plaintes
d'eÃ tre piqueÂ es et la micro®lareÂmie a augmenteÂ .

Les effets d'une campagne unique de traitement
par la DEC, non associeÂ e aÁ des mesures de lutte
antivectorielle, ont eÂ teÂ eÂ tudieÂ s en 1992 aÁ Moga, une
ville de meÃ me importance. Les effets immeÂ diats
correspondaient aÁ ceux obtenus aÁ Makunduchi, encore
que des enqueÃ tes reÂ aliseÂ es deux et cinq ans apreÁ s la
campagne aient indiqueÂ une reÂ surgence de la maladie.

Une autre eÂ tude a eÂ teÂ reÂ aliseÂ e dans trois secteurs
de la ville de Zanzibar (200 000 habitants) qui
repreÂ sente un environnement plus complexe. De 1992
aÁ 1994, 3844 latrines aÁ fosse ont eÂ teÂ recouvertes de

billes de polystyreÁ ne entre juillet et novembre. Les caves
risquant d'eÃ tre inondeÂ es par des eaux useÂ es ont
eÂ galement eÂ teÂ traiteÂ es. Dans les fosseÂ s d'eÂ vacuation
des eaux et dans les marais ouÁ le polystyreÁ ne ne pouvait
eÃ tre utiliseÂ , Bacillus sphaericus a eÂ teÂ pulveÂ riseÂ dans deux
des trois secteurs. Les sites ont fait l'objet d'une
surveillance hebdomadaire et ceux dans lesquels on a
retrouveÂ des larves ont eÂ teÂ de nouveau traiteÂ s par
pulveÂ risation.

L'utilisation de billes de polystyreÁ ne a permis de
reÂ duire de preÁ s de 65% les populations de moustiques
adultes. Le traitement compleÂmentaire par pulveÂ risation
de Bacillus sphaericus n'a gueÁ re eu d'effet sur la
reÂ duction.

Les reÂ sultats obtenus aÁ Makunduchi et Moga
montrent que, lorsqu'elle est associeÂ e aÁ la chimiotheÂ -
rapie, la lutte antivectorielle peut contribuer aÁ preÂ venir
une reÂ surgence de la ®lariose; ils indiquent aussi la
vitesse aÁ laquelle la maladie se reÂ installe si la lutte
antivectorielle n'est pas maintenue.

Dans la communauteÂ plus vaste et plus complexe
de la ville de Zanzibar, les populations de moustiques
ont pu eÃ tre sensiblement reÂ duites graÃ ce aux billes de
polystyreÁ ne, mais le traitement compleÂmentaire par
pulveÂ risation de Bacillus sphaericus a donneÂ des
reÂ sultats deÂ cevants. Ces reÂ sultats justi®ent dif®cilement
les gros efforts et les deÂ penses qu'exige la lutte
antivectorielle pour venir compleÂ ter les moyens chi-
miotheÂ rapeutiques modernes utiliseÂ s dans un tel
contexte. L'organisation annuelle d'une campagne de
chimiotheÂ rapie reviendrait probablement moins cher et
serait au moins aussi ef®cace pour preÂ venir la
reÂ surgence de la maladie. Si l'on songe aÁ la geÃ ne que
provoquent les piquÃ res de moustiques, la lutte
antilarvaire offre des avantages qui pourraient inciter
la communauteÂ aÁ soutenir la mise en place d'un
programme de lutte inteÂ greÂ e.
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Resumen

La lucha antivectorial, ¿una posible ayuda suplementaria contra la ®lariasis de
Bancroft?
Se emprendieron estudios en zonas urbanas de ZanzõÂbar
y la RepuÂ blica Unida de TanzanõÂa para determinar si la
lucha sostenible contra el vector Culex quinquefasciatus
podõÂa contribuir a la eliminacioÂ n de la ®lariasis de
Bancroft y si dicha medida era viable en diversos tipos
de criaderos sin necesidad de usar insecticidas
organofosforados, a los que estos mosquitos son hoy
resistentes con frecuencia.

En los seis meses que siguieron a una sola
campanÄ a de tratamiento en masa con dietilcarbamazina
(DEC) emprendida en 1988 en Makunduchi (12 000
habitantes), las tasas de micro®larias y la densidad de
micro®larias en las personas auÂ n positivas disminuyeron
pronunciadamente. Al mismo tiempo, las operaciones
de eliminacioÂ n de criaderos de mosquitos llevadas a
cabo en 530 pozos huÂ medos mediante el uso de capas
¯otantes de bolas de poliestireno lograron exterminar la
poblacioÂ n de mosquitos adultos. Se identi®caron y
trataron nuevas letrinas y pozos huÂ medos entre 1988 y
1993, mantenieÂ ndose la exterminacioÂ n de la poblacioÂ n
de mosquitos. Las tasas de micro®larias siguieron
disminuyendo hasta 1993. Sin embargo, en 1997 se
observoÂ que el tratamiento de las letrinas se habõÂa
interrumpido; volvõÂa a haber quejas de picaduras de
mosquito, y la tasa de micro®larias habõÂa aumentado.

En una localidad similar, Moga, se investigaron
en 1992 los efectos de una sola campanÄ a de
tratamiento con DEC sin lucha antivectorial. Los efectos
inmediatos fueron parecidos a los observados en
Makunduchi, pero los estudios efectuados dos y cinco
anÄ os despueÂ s de la campanÄ a mostraron que el
problema habõÂa reaparecido.

Se llevoÂ a cabo un nuevo estudio en tres zonas de
la ciudad de ZanzõÂbar (200 000 habitantes), en un
entorno maÂ s complejo. Se usaron bolas de poliestireno
entre julio y noviembre, de 1992 a 1994, en 3844

letrinas. Se trataron tambieÂ n los soÂ tanos que resultaban
inundados por aguas residuales. Las zanjas abiertas y
los pantanos, donde no podõÂa utilizarse poliestireno, se
trataron en dos de las tres zonas mediante rociamiento
con Bacillus sphaericus (Bs). Los lugares eran con-
trolados cada semana, volvieÂ ndose a rociar aquellos en
que se detectaban larvas.

Se observoÂ una reduccioÂ n media de la poblacioÂ n
de mosquitos adultos de aproximadamente un 65% en
respuesta al tratamiento con bolas de poliestireno. El
tratamiento suplementario con Bs apenas permitioÂ
acentuar esa reduccioÂ n.

Los resultados obtenidos en Makunduchi y Moga
muestran que la lucha antivectorial puede contribuir a
prevenir la reaparicioÂ n de la ®lariasis tras una campanÄ a
de tratamiento farmacoloÂ gico; muestran tambieÂ n el
ritmo al que puede deteriorarse la lucha contra la
enfermedad cuando no se mantienen las medidas
antivectoriales.

En la mayor y maÂ s compleja comunidad de la
ciudad de ZanzõÂbar, la reduccioÂ n de la poblacioÂ n de
mosquitos atribuible a las bolas de poliestireno fue
considerable, pero el tratamiento adicional decepcionoÂ
por su escaso efecto. Los resultados muestran que es
difõÂcil justi®car las actividades de lucha antilarvaria, que
ademaÂ s de onerosas requieren gran densidad de mano
de obra, como suplemento de una campanÄ a de
quimioterapia contra la ®lariasis basada en meÂ todos
modernos en ese tipo de entornos. La repeticioÂ n anual
de la quimioterapia serõÂa probablemente maÂ s barata y
como mõÂnimo de similar e®cacia para prevenir la
reaparicioÂ n de la infeccioÂ n. No obstante, el ostensible
efecto de la lucha antilarvaria sobre la frecuencia de
picaduras podrõÂa ayudar a conseguir el apoyo de la
comunidad a un programa de lucha integrada.
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