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Community drug trials for lymphatic filariasis
control in India
P. K. RAJAGOPALAN, S. P. PAN I

INTRODUcrION
Over one-third of the world's population at risk for
lymphatic filariasis lives in India, thus making it an impor-
tant public health problem.U Anti-vector measures and
chemotherapy are the two main methods to control
filariasis. The parasite's prolonged life span! and complex
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population dynamics' make it impossible for vector
control alone to effectively interrupt transmission in a
short time.s.6 Hence there is a need for effective
chemotherapy which can rapidly eliminate the parasite
reservoir in humans. Diethylcarbamazine (DEC) is the
only specific drug currently available for the control of
lymphatic filariasis. 7 Though several community level
trials of DEC have been undertaken in India (vide infra),
an appropriate dosage schedule has yet to be formulated. 8
The classical dosage schedule set by the World Health
Organization (i.e. DEC 6 mg/kglday for 12 days) fails to
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clear parasitaemia in about 40% of cases." A specific
indicator of the end point of treatment has still not been
found and hence further trials of this drug have been
recommended.l" Another drug, ivermectin, is under
preliminary trials I1.12and community trials are soon to be
carried out in India.8•10 This review evaluates earlier
community drug trials for filariasis control in India and
identifies factors that need careful attention in future
trials.

DEC was discovered in 1947,13and in 1949 India was
one of the first countries to undertake community trials. 14
The drug was introduced for filariasis control in an
organized manner from 1955, when the National Filariasis
Control Programme (NFCP) was started. The studies
carried out between 1955 and 1990 are classified into two
groups:

I. Studies carried out under the national programme and
II. Studies carried out by other institutions.

STUDIES CARRIED OUT UNDER THE NFCP
Evaluation of mass chemotherapy programme from 1955
to 1960
Between 1949and 1955a joint pilot project undertaken in
Orissa by the State Government, the Indian Council of
Medical Research (ICMR) and the then Malaria Institute
of India (now the National Institute of Communicable
Diseases, NICD) preceded the launching of the national
programme." The project evaluated three modes of
control: mass chemotherapy, antilarval measures and
anti-adult measures, and concluded that all three methods
could usefully control filariasis. Based on this recommen-
dation, the NFCP was begun. In endemic areas mass
therapy of the entire population was carried out from
1955 to 1960. The recommended dosage of DEC was
4 mglkg/day for 5 days. The results of mass therapy under-
taken in ZSNFCP units between 1955and 1959in different
parts ofthecountry were reported in 1960.15The coverage
of the population was 62%. The prevalence of micro-
filaraemia had declined from the pre-control level of 11%
to 7.5%. The mean pre-control microfilaria (mf) count
was 17.9, which declined to 12.8 after control. However,
the reduction of mf prevalence varied widely from 0.8%
to 85% in different units. The reduction in mean mf
density also varied widely from 11% to 85%. In some
units the mean mf density increased after DEC therapy
(in Nagpur the mean mf density was 10 times higher than
the pre-control level). Side-effects ranged from 4.5% to
32% of the population in different units. The control
measures undertaken in Mangalore town,16 three units
in Bombay'? and the Faizabad unit18 have been reported
separately.

The programme was assessed in 1961 by an ICMR
committee'? which reported that, 5.62 million out of
14.1 million people (3'%) in 47 units had been treated
with DEe until the end of 1960. The proportion of the
population which took the full 5-day course ranged from
38% to 98%. It was reported that many persons suffered
from side-effects (17% of 3650902; range 7.3% to 37%).
The committee concluded that the limited acceptance and
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side-effects of mass DEC therapy restricted its value in
the control programme and recommended abandoning
the practice. The committee advocated only antilarval
measures and that the programme be directed only at
urban areas. Mass chemotherapy was discontinued in
1960.

Trials on selective and mass chemotherapy after 1971
After 1971 a second ICMR assessment committee report
recommended selective DEC therapy of mf carriers and
the study of spaced out mass therapy. It emphasized the
need for studies on feasibility, acceptability and other
factors associated with the treatment. 20.21Accordingly the
following studies of community trials were carried out.

Comparison of mass DEC therapy (1 mglkg/day every
week for 12 weeks) with selective therapy at the same
dosage given dail)!, weekly or monthly showed a significant
reduction in prevalence of microfilaraemia only in selec-
tive chemotherapy areas.F The reason for this lay mainly
in that a lower coverage of the population (4(i%) was
achieved in mass therapy areas compared to the selective
DEC areas (63% to 75% of mf carriers).

Selective therapy with and without antilarval measures,
mass therapy, and antilarval measures alone were com-
pared in another study.P The DEC dosage was higher
(2 mglkg/day for 3 days followed by 6 mglkg/day for
17days). The coverage of DEC therapy in mf carriers was
63% in the selective DEC only areas and 71% in the selec-
tive DEC areas with antilarval measures. In the mass
chemotherapy areas 85% of the population was covered.
The microfilaraemia prevalence declined from 14% to
9% in the selective DEC only area, from 16% to 7% in
the selective DEC area with anti larval measures, from
11% to 7% in the mass therapy area, and from 16% to
14% in the area under antilarval measures only. The
mean mf density declined in all three areas where DEC
was introduced but increased in the area under antilarval
measures only. No significant decline either in acute or
chronic disease was noticed in any of the areas. The
authors concluded that selective DEC therapy with
antilarval measures was superior to mass therapy and
antilarval measures alone.

The usefulness of selective DEC therapy (6 mglkg/day
for 12 days) administered to mf carriers and clinical cases
was studied in Gujarat. 24 The programme covered

. 1195467 people, but was evaluated in a special study area
with a population of 28131. The coverage of chemotherapy
was 81% of mf carriers and 83% of clinical cases. This
resulted in a reduction of mfprevalence from 6.9% to
3.4% in the first year. The prevalence of disease initially
declined from 0.4% to 0.2% but rose again to 0.4% after
4 years. A similar evaluation of selective DEC therapy to
all mf carriers and clinical cases (DEC 6 mglkg/day for
12 days) was carried out in Uttar Pradesh.P In a 9-year
period, 771000 persons were screened for microfilaraemia
and disease, and 10233 mf carriers and 10862 diseased
persons were given DEe. The prevalence of micro-
filaraemia was reduced from 1.3% to 0.7%, but the
disease prevalence increased marginally from 1.4% to
1.5%. Though both these studies provided valuable data,
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the absence of a control area without DEC therapy made
it impossible to compare the effect of therapy with the
natural trend of filariasis. Furthermore, there was no
breakdown in the results of people who had both micro-
filaraemia and disease.

Comparison of mass and selective therapy with DEC
(6 mg/kg/day for 12 days) was made in two villages in
Andhra Pradesh.P While the coverage of mass therapy
was very high (90%), only 14% of the population in the
other village was screened for selective therapy and only
45% of detected mf carriers were given DEe. One would
have expected to encounter more difficulties in achieving
targeted coverage in the mass therapy area and that it
would have been relatively easy to motivate mf carriers to
accept treatment. It is difficult to understand, why the
coverage of mf carriers was so low and it might have been
well worthwhile to make a study of the problems related
to community acceptance of DEe.

Recently, a study attempted to find out if a higher
dosage of drug given for a shorter time would produce
results comparable to the conventional regimen (DEC
6 mg/kg/day for 12 days). 27Cartiers ofmfwere selectively
treated with 9 mglkglday (for 12, 8, 6 and 4 days in four
different villages). All dosages, including the conventional
one, resulted in a significant decline in mf prevalence.
The authors recommended the dosage of 9 rng/kg/day for
four days.

Trialswith DEC medicated common salt
The concentration of DEC in salt varied from 0.1 % to
0.2% in different studies2s-31 and the duration of therapy
varied from three28 to 46 months." All these studies
showed a significant reduction in mf prevalence at different
follow-up periods. One study compared rural and urban
areas but the duration of therapy was 45 weeks in the rural
area and only 12 weeks in the urban." so the interpreta-
tion of the results is difficult. In another study, 70% of the
salt to be consumed was provided to the community, 30but
the proportion of households which ate the medicated salt
is not known. Thus, while in one study there was no change
in disease prevalence following 7 months of medicated
salt intake.P in another there was a decline in disease
prevalence although the duration of therapy-" was similar.

Trialson the impact of DE C on filarial disease
There were three studies in which the impact of DEC on .
disease has been examined specifically. 32-34Two of these
looked into the long term effects (after 16 and 17 years) of
DEC mass chemotherapy carried out in 1956.32.33Both
studies showed that in villages where mass chemotherapy
had been undertaken earlier, the prevalence of micro-
filaraemia did not change but the prevalence of disease
was lower. In villages where mass DEC therapy was not
undertaken, the prevalence of mf increased but not that
of disease. Although it has been concluded that DEC pre-
vents the occurrence of chronic disease, it is not known if
the methodology and clinical criteria adopted in the two
clinical surveys were identical and whether clinical exami-
nation was undertaken by qualified personnel. It is also
difficult to explain the fact that in the villages where DEC
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was not introduced the disease rates did not change even
in the face of a significant rise in mf prevalence. Further,
there is no information about the exposure of the popula-
tion to DEC and other antihelminths in the long intervening
period between the two surveys. Since the dynamics of
infection and disease are a complex interplay of several
factors," the results are difficult to interpret.

The third study is novel in that village health guides
were trained to treat clinical cases of filariasis; it showed
that filariasis control could be undertaken at the community
level.>' It was concluded that 500 mg/day of DEC for'
6 days effectively reduced acute attacks of filarial fever.
Though this may be a laudable example of filariasis control
by the community, it must be remembered that filarial
fever attacks are difficult to differentiate from several
other causes of fever unless they occur in patients with
lymphoedema.

Studies on the prophylactic action of DEC
The prophylactic action of D EC in preventing infection
has been studied by longitudinal follow up of D EC treated
and untreated amicrofilaraemic individuals in areas of
high endemicity. Two early studies using 0.1 % and
0.2% DEC salt failed to detect any prophylactic effect.29.36
Later studies using higher dosages of DEC (6 mglkglday
for 2 days in a month for 18 months'? and 10 rug/kg/day
for 2 days in a month for 18 months),38 however, were
reported to be effective. One problem in studying the
prophylactic action of DEC in the community is the use of
20 cmm peripheral blood smear samples for mf detection
as these are 3 to 5 times less sensitive than the membrane
filtration technique. 39It is difficult to know whether some
of the so-called fresh cases may actually have been mf
positive in the survey undertaken before treatment but
missed because of sampling errors. This being an impor-
tant question, the interpretation of the results again
becomes difficult. Simultaneous entomological monitoring
would have provided valuable information, but this was
not done in any of these studies.

Brugian filariasis
Organized efforts have been made to control Brugian
filariasis according to the recommendations of the first
ICMR assessment committee. 14.19The relative effective-
ness of the following different control methods was
evaluated in the Shertallai area of Kerala": (i) 36 rounds
of HCH (hexachloro cyclohexane) spray, (ii) 36 rounds of
HCH spray and mass DEC therapy, (iii) 36 rounds of
HCH spray and selective DEC therapy to mf carriers,
(iv) mass DEC therapy, and (v) antilarval measures
alone. DEC was given at a dose of 3 rug/kg/day and the
results were compared with an area where there had been
no intervention. The prevalence of mf was significantly
reduced in all areas except those where antilarval measures
had been undertaken. The per capita cost of total popula-
tion DEC therapy and selective DEC therapy of mf
carriers was about one-fifth of that for HCH spray.
Paramedical staff conducted this survey and no criteria
are provided for the diagnosis of the disease and the
different manifestations which were looked for.
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In another study, 41 it was observed that both selective
chemotherapy (0 EC at 6 mglkg/day for 12days) and mass
DEC therapy in the same dose resulted in a decline in mf
and disease prevalence.

In three tribal settlements in Kerala, common salt
medicated with DEC reduced the prevalence of micro-
filaraemia from 8.1 %,2.7% and 6.2% to 0%.42

FACTORS WHICH INFLUENCED THE OUTCOME
OF THESE TRIALS

Study design
The design of a trial should begin by defining its objec-
tives. This can compare methods (selective v. mass
therapy), determine dosage, assess feasibility, or evaluate
community acceptance and participation. Many of the
studies have combined several objectives in a single trial,
and have failed to meet some of them. The most impor-
tant observation is that the lack of specific designs and
uniform protocols render comparison of the results between
different studies not only difficult but sometimes impossible.

Coverage
When comparing areas (rural v. urban) or methods (selec-
tive v. mass therapy), the DEC treatment must be identical.
Since the coverage of population in mass therapy and of
mf carriers in selective therapy will crucially influence the
results, this should be assessed and standardized. Some
studies failed to provide information on the target popula-
tion32or the coverage of populanon." In another study
the coverage of different methods of chemotherapy was
not comparable."

Evaluation and monitoring
No standards have been laid down for monitoring or
evaluating trials. In one study, 17 only 167 persons were
evaluated in a trial on mass DEC therapy covering'a popu-
lation of 620882. In another study the pre-control data
were obtained 2 years prior to DEC therapy while the
intervention was made on the community as a whole. Sub-
sequently, only selected mf carriers and amicrofilaraemic
persons were followed." Although the cohort provided
important information on the loss or acquisition of fresh
infection, the programme as a whole remained only
partially evaluated. Random cross-sectional surveys (with
the sample representing the population) which determine
the prevalence in the community as a whole are the best
methods for evaluating programmes. Further, in only 3 of
the above studies was the age and gender structure of the
survey sample provided-a factor which crucially deter-

\mines the apparent prevalence" in a community. In one
other survey, only data for the 5-19 year age group was
provided."

The interpretation of results relating to DEC therapy
on disease status thus becomes extremely difficult.
Although 14of the studies we reviewed provided data on
disease prevalence, the actual methodology of the clinical
survey was provided in only one. The other studies pro-
vided no information about who did the clinical survey,
whether physical examination had been done, and what
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symptoms or signs were taken to be manifestations of
definite disease. One study even reported a decline in the
disease prevalence by as much as 25% within 1year of DEC
therapy in the population." It is difficult to comprehend
this kind of result, unless the details of the diagnostic
criteria for the disease are provided. The problems relat-
ing to the study of the long term effects of the disease in
two trials32.33have already been discussed. Ramakrishnan
et al. 15 while reviewing the mass chemotherapy programme
in India, have pointed out that the data on disease preva-
lence were unreliable and could not explain the decline
in many NFCP units. They therefore refrained from
presenting the data.

Data on entomological evaluation were provided in
11 studies. However, the number of man hours spent-a
factor which can crucially affect the results-were
not provided in some ,42pre-control data were not available
in one,24 and another study pooled the data from several
intervention areas.P The number of catching stations and
man hours spent in the pre-control and post-control
periods were changed in another investigation. While
collections were made initially at weekly intervals (52
collections in a year), later only quarterly collections
(4 times a year) were made.t"

Statistical analysis
Adequate examination of data is essential to understand
the importance of the findings and to draw objective con-
clusions but statistical analysis was carried out in only 5 of
the studies which we reviewed.

STUDIES UNDERTAKEN BY OTHER
INSTITUTIONS
In 1974, the Central Drug Research Institute (CDRI)
studied the role of DEC medicated salt (0.26%) in the
control of filariasis due to Wuchereria bancrofti in an open
community of a rural area in Uttar Pradesh." Medicated
salt was given to 340 persons in a village for 11weeks. The
mf prevalence was 24% before therapy and after 4,8 and
11weeks of drug consumption fell by 74%,81 % and 92%
respectively. The reduction in mf density was 63%, 91%
and 83% at 4, 8 and 11 weeks. Cross-sectional surveys
were carried out prior to DEC therapy and only mf
carriers in the initial survey were followed up longitudinally
for evaluating the programme. It was observed that vector
infection and infectivity were higher 3 weeks after DEe
therapy due to disturbances in mf periodicity.

A study comparing annual and biannual mass single
dose DEC treatment for the control of Brugian filariasis
has been undertaken by the Vector Control Research
Centre (VCRC) in Kerala." Mass DEC at 6 mg/kg in a
single dose annually and biannually was administered to
two population groups (22681 in the annual and 6192 in
the biannual areas). The coverage of the population
ranged from 41% to 66% in the different rounds. The pre-
control prevalence of microfilaraemia was 4.0% and
6.3% respectively in the population covered for annual
and biannual DEC therapy. The post-control prevalence
was significantly reduced to 1.2% and 0.6%. The overall
mean mf density was reduced from 0.56 to 0.12 and from
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0.9 to 0.02 in the annual and biannual areas and the reduc-
tion was statistically significant in both. The average
annual incidence of microfilaraemia (as per Kimura
et al.46) in children below 7 years was 4.9 and 9.2 per 1000
children prior to control in the annual and biannual at cas
and the post-control annual incidence was zero in both
areas. The total prevalence of disease was reduced in both
areas (in the annual area from 10% to 6.7% and in the
biannual area from 13% to 8.6%). While the reduction in
acute manifestations was significant, the change in preva-
lence of chronic manifestations was not. The study
showed both DEC regimens to be effective. The overall
occurrence of side-effects ranged from 6.3% to 8.5% in
the different rounds of DEC therapy.

Another study on selective DEC therapy in the control
of rural Bancroftian filariasis was undertaken to evaluate
the acceptability of DEC therapy by the community."?
Out of 9870 people enumerated in a village, 81% were
surveyed for microfilaraemia by a 20 cmm blood smear
examination. All mf carriers detected for periodic
Wuchereria bancrofti (12% of those surveyed) were given
DEC at 6 mg/kg/day for 12 days. Only 62% of the mf
carrierscompleted the course-of DEC; others discontinued
the drug as side-effects interfered with their earning
capacity. The impact assessment after 1 month and after
1year by random cross-sectional surveys showed that the
mf prevalence had been reduced to 5.8% at the end of
1month and to 6.1 % by the end of 1 year. The MFD-50
which was 7.6 before DEC therapy, was reduced to 3.5
and 4.3 after 1 month and 1 year respectively. This study
highlighted the problem of community acceptance of
DEC therapy in rural areas of India.

CONCLUSIONS
Thepresent review revealed that though several community
basedDEC trials have been carried out in India, the role
of this drug is still not well defined. Research is still
necessaryto find out optimum dosage schedules, evaluate
their prophylactic value and community acceptance, and
assessthe feasibility of controlling the disease by develop-
ingappropriate methods of distribution to urban and rural
communities.

As ivermectin will also soon undergo community
trials,8,10it will be necessary to compare DEC with this
drug for efficacy, community acceptance and operational
use. In earlier trials, inadequate attention was paid to
defining objectives, careful study design and developing
uniform protocols for monitoring and evaluation. Hence
comparison and interpretation of results is difficult. In
China successful interruption of lymphatic filariasis trans-
mission using different modes of DEC therapy has been
demonstrated." In the Samoan Islands a drastic reduction
in mf prevalence has also been shown.t" The results
obtained in India have not been as successful" and it is
difficult to say whether these differences were related to
DEC efficacy or the result of faulty trial design. It is essen-
tial to consider the factors discussed in this review before
launching further community based drug trials to control
filariasis.
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