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A rational approach to the control of filariasis in India
K. D. RAMAIAH

INTRODUCfION
Lymphatic filariasis is a major public health problem in
India. Recent estimates show that about 367 million people,
almost half of India's population, are living in 'filariasis
risk' areas, 19 million people are suffering from chronic
disease and another 25 million are asymptomatic microfilaria
carriers.' Despite the efforts of the National Filaria Control
Programme (NFCP) since 1955, the prevalence of lymphatic
filariasis caused by Wuchereria bancrofti continues to
increase. The reasons for this disturbing trend include the
development of slums on the fringes of big towns and cities,
the increase in population in known endemic areas, detection
of new foci, the changing habits of people and other develop-
mental activities that directly or indirectly lead to the creation
of new breeding habitats for the principal vector, Culex
quinquefasciatus. To reverse this trend and in view of the call
of 'Health for all by 2000 AD' given by the World Health
Organization, a rational strategy needs to be formulated to
combat filariasis in urban and rural areas.

VECfOR CONTROL
The present NFCP strategy lays emphasis on anti vector
measures using larvicides supplemented by microfilaria case
detection and treatment with diethylcarbamazine (DEC).2
It is essential here to critically define the relative role of
vector control and chemotherapy before arriving at a conclu-
sion on the components of an appropriate control strategy.
A five-year systematically implemented vector control
programme in a town in south India;' which reduced vector
densities by 80% to 90% and transmission intensity consider-
ably, produced only partly satisfactory results. The decline
in the microfilaria rate of the fully protected 0-5 age group
of the population was encouraging, but the overall reduction
of incidence was only 29% and the microfilaria density 28%.4
For better results, the vector control measures must be able
to maintain the vector density and transmission indices below
a threshold level and will have to be continued for a period
of at least 10 years-the estimated life span of adult lymphatic
filariae.>? With another filarial parasite species, Onchocerca
volvulus, it has been postulated that the duration of vector
control should be 14 years.'? Such a long term vector control
programme in vast endemic tracts is a difficult proposition
under the sanitary conditions existing in India. The other
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constraints in adopting vector control as the principal tool for
decreasing the prevalence of filariasis are the lack of infra-
structure in rural areas, lack of information on variations in
the ecology and biology of vector species in geographically
different areas, and more importantly, the extent of the
endemic areas.

CHEMOTHERAPY
A number of studies following the discovery of the micro-
filaricidal action of DEC, including that by Hewitt et al. in
1947, II showed that the drug is safe and effective. DEC has
been administered to millions of people since then and con-
tinues to be the drug of choice in the control of lymphatic
filariasis.

Ivermectin, a newly developed drug, has changed the
complexion of onchocerciasis control. Its efficacy, safety
and community acceptance have been well documented.F
Various clinical trials have shown that it is a promising drug
for the treatment of lymphatic filariasis. Its single most
important advantage is that it clears microfilaraemia very
rapidly at single dose levels ranging from 25 to 200 mg/kg
body weight.F However, the reappearance of microfilaria is
also rapid. To compare its efficacy with that of DEC, much
more data needs to be collected particularly on the frequency
of treatment, the drug's effect on adult organisms, its
chemoprophylactic action and impact on transmission.

SELECTIVE AND MASS CHEMOTHERAPY
Under selective treatment, the whole population living in
endemic areas should be thoroughly screened to identify and
treat the microfilaria carriers. The screening of millions of
people through the collection of night blood samples with
limited resources is not practical and hence selective treat-
ment may not be a good choice. Such screening will also
not identify all the infected people and many low micro-
filaraemia carriers and pre-latent phase infections will be left
undetected as the current diagnostic method of choice-
blood smear examination-is not a very sensitive technique.

In the early phase of the NFCP whole endemic communities
were treated (mass drug administration) with DEC in a dose
of 4 mg/kg for 5 days. The programme met with little success
because the unacceptable side-effects of the drug interfered
with the daily earnings of the patients, most of whom were
poor. This resulted in the treatment of asymptomatic
microfilaria carriers, particularly in rural areas, being dis-
continued.Pi'" Hence community treatment with DEC was



RAMAIAH : CONTROL OF FILARIASIS

withdrawn. The other difficulties include the logistics of
distributing. the medicine and ensuring its consumption.
However, if DEC, currently the drug of choice for the treat-
ment of filariasis, is administered to a population in a way
that it does not cause side-effects and is consumed with food,
the refusal and drop out rate may be lower. In this context
treatment of the population with DEC mixed with common
salt assumes importance.

DEC MEDICATED SALT
Chloroquine and iodine mixed in common salt have been
used in the, treatment of malaria and goitre respectively. This
method was first tried about 20 years ago against lymphatic
filariasis as DEC is tasteless, withstands intense heat, is
non-toxic and does not affect the taste of food. The filariae
will not replicate in the human host and there has been no
report of development of resistance in the parasite.

The effectiveness of DEC medicated salt was first assessed
in closed communities.P"? Later, small and medium scale
trials using 0.1 % to 0.26% medicated salt were undertaken
in India and other countries. The results or these trials in
India (Table I) and elsewhere proved to be very encouraging
and the microfilaria density fell by more than 90% and micro-
filaria disappeared from the blood in 31% to 98% of the
infected population.

Similar results have been obtained from medium scale
trials (covering populations of 1000 to 7000)26-31and one
large scale trial covering a whole endemic province with a
population of more than 2 million in China where the problem
is as serious as it is in India.F The microfilaria rates declined
by 96% to 98% and microfilaria density by 87% to 99%. In
another study, it was reported that the rates of medication,
cure, microfilaria reduction and mosquito infection were
100% and there were no refusals or excuses.P The side-
effects that are generally encountered in the patients treated
with conventional regimens, which is a major stumbling
block in any control programme, were almost absent when
DEC was consumed with food. The cost-effectiveness of the
programme is determined by its duration and the amount of
drug given. When DEC was administered in doses five times
higher than the conventional 6 mg/kg for 12 days through
medicated common, salt over a period of 24 months it cost
Rs 2.50 per capita. This is only about 50% of the cost of the
mass chemotherapy programme= and could be further
reduced if the duration of treatment was shortened to

TABLEI. Results of diethylcarbamazine medicated salt trials in
. India

Place Year %DEC Duration % reduction
in salt (weeks) in microfilaria

Rate Density

Parabatpur (UP) 18 1968 94
Lucknow (UP) 19 1972 0.26 11 57 74-92
Nelatur (AP)20 1969 0,1 45 53 97
Mandapet (AP)20 1969 0,1 12 31 69
Lucknow (UP)21 1972 0,26 11 65
Quilandy (Kerala)22 1977 0,1 28 46 64
Palathodu (AP)23 1980 0.2 24 89 98
Lakshadweep" 1976 0,10-0,15 27 80 90
Karaikal, Pondicherry-' 1983 0.15-D.2 184 98
UP Uttar Pradesh AP Andhra Pradesh
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between 6 and 9 months. Vector control costs would be
Rs 5.1034to Rs 6.5035per capita.

For India DEC medicated salt appears to be superior to
other methods and its feasibility in our conditions needs to
be thoroughly studied. Initially a few endemic districts or a
part of an endemic state (such as Andhra Pradesh or Bihar)
should be selected for a large scale trial with simultaneous
clinical, parasitological and entomological evaluation of the
programme. The focus of these trials should not only be on
scientific information but also on its operational aspects.
From such trials and other sources of information the follow-
ing issues should be resolved:

1. The cost-effectiveness of the large scale programme. Can
a limited quantity of medicated salt be supplied free of
cost at least in highly endemic areas?

2. The possibility and extent of recrudescence of micro-
filaraemia in the treated communities and its management.

3. The extent of acceptance of medicated salt by the
community-will it be enhanced if the salt is supplied free
of cost?

4. The ways and means of mixing and distributing medicated
salt and minimizing the use of salt without DEC (iodized
salt is being marketed by a reputed industrial house).

5. The ideal duration of treatment and concentration of
DEC in medicated salt.

6, The role of public health centres in implementing the
programme.

Depending on the results of a few large trials, the pro-
gramme may be extended to an endemic state and then to the
other states in a phased manner. The public distribution
system in India is reasonably well organized and the possibility
of distribution of medicated salt through this agency should
be explored. The effective microfilaricidal properties of the
drug can lead to considerable reduction in the transmission
of the disease even if only a proportion of the population
depends on medicated salt. Desired results may be achieved
over a period of time. The' NFCP operations protect only
41 million of the 367 million exposed to the risk of infection'
and since we are, logistically and financially, not in a position
to extend vector control and case detection and treatment to
all endemic areas, the distribution of DEC mixed salt seems
to be the best alternative to control filariasis in India.

CONCLUSION
The conclusions by Fan,33 who has been doing a great deal
of work on the control of lymphatic filariasis in China, are
relevant. He categorically says that administration of DEC
medicated salt is a simple, rapid, safe, inexpensive, efficient
and practical method for filariasis control and/or eradication.
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