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ABSTRACT
Background. Pilot studies in India and abroad have demon-

strated the benefit of cooking salt fortified with diethyl-
carbamazine citrate (DEC) forthe control of lymphatic filariasis.
In India, DEC-medicated salt has been introduced on a com-
mercial basis in the Cherthala region of Kerala, which is
endemic for Brugia malayi (B. malayi). We studied the efficacy
of DEC-medicated salt in the clearance of microfilaraemia of
B. malayi.

Methods. Eighteen cases of microfilaraemia (11 men; 7
women) were selected; 14 in the experimental group (Le.
treated with 0.2% wlw DEC-medicated salt) and the rest as the
control group who were given a placebo. The consumption of
salt and the status of parasitaemia were monitored till all the
microfilaria carriers became negative.

Results. There was a significant reduction in the density of
microfilariae (intensity) among the treated individuals over a
period of time. The duration required forthe clearance of micro-
filariae.ranged from 9 to 30 [mean (SO) 19.4 (1.7)] weeks. All
microfilaraemics except one reported side-effects which were
mild-to-moderate and persisted for a maximum period of one
month.

Conclusion. DEC-medicated salt effectively clears microfi-
lariae within 30 weeks in parasitaemic individuals. No 'endemic
normals' reported any side-effects, though these were common
among the microfilaria carriers.
Natl Med J India 1997;10:275-6

INTRODUCTION
The utility of DEC-medicated salt formulations has been well
documented in the control/eradication of bancroftian filariasis in
different parts of the world.'? However, only a few studies have
been done on the utility of DEe-medicated salt formulations in
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the control of brugian filariasis. IExcellent results were reported
in three isolated hill tribe settlements of Kerala affected by B.
malayi," The experience in China was less successful in brugian
filariasis compared to bancroftian filariasis, especially when the
initial microfilaria rate was above 1O%.~Recently, DEC-medi-
cated salt has been introduced in the Cherthala region of Kerala-
the largest endemic belt of brugian filariasis in India. This study
evaluated the efficacy of DEC-medicated salt in the clearance
of microfilariae of B. malayi.

PATIENTS AND METHODS
Patients
A total of 18volunteers (II men, 7 women) belonging to different
age groups and harbouring varying densities of microfilariae (B.
malayi) were randomly selected from the Cherthala region of
Alleppey district (Kerala),

Treatment
Fourteen patients (10 males, 4 females) and their family members
were given DEC-medicated iodized salt (0.2% w/w). These
patients and their family members were categorized under the
'experimental group' (Group I) and 'endemic normals', respec-
tively. The remaining 4 cases (I male, 3 females) were maintained
on ordinary iodized cooking salt (placebo) and categorized as
'control' (Group 2).

Assessment
Blood smears (20 cmm) of both the experimental and placebo
groups were taken at weekly intervals until they showed a clear-
ance of microfilaraemia in at least four consecutive samples. Side-
effects and symptoms, if any, were recorded daily and treatment
'was provided, where necessary.

Statistical techniques
Least square linear regression analysis of mean microfilaria count
(mfc) over time was done to test the correlation between the
duration of treatment and mfc. Since the number of individuals
varied between weekly samples, weighted regression adjusted to
sample size was also done.

RESULTS
The pre-treatment microfilaria (mf) density of the patients se-
lected for the study varied from 2 to 61 per 20 cmm. The mean
(SD) mfc during the pre-trial period was 20.6 (19.8) for individu-
als under Group I, which was not significantly different from that
of Group 2 (T=0.253; dr=16; p=0.802).
Among the 14 cases of Group I, 13 continued to consume

DEC-medicated salt until the completion of the study. The daily
consumption of salt per individual ranged between 10 and 15 g
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FIGI. Percentage of mf positivity following treatment

(mean 12.5 g), with an estimated average intake of25 mg of DEC.
The percentage of individuals under Group 1with mf in their

blood smear at different weekly samples are shown in Fig. 1.
There was a gradual reduction in the positivity rate and at the end
of 30 weeks all the mf carriers who had been taking DEC-
medicated salt, became negative for microfilaraemia. Aminimum
period of 19 weeks was required for 50% of the mf carriers to
become amicrofilaraemic. The time required for the clearance of
microfilariae among the regular consumers of DEC-medicated
salt ranged from 9 to 30 [mean (SD) 19.4 (1.7)] weeks. Simple
regression analysis of the microfilarial densities and respective
time periods required for clearance did not have any significant
correlation (~.208; df=}}; p=O.495).
Unweighted least square linear regression analysis of mfc in

Group 1 patients showed that the change in mfc correlated
significantly (r=0.804; df=32; p<O.05) with time. When this was
adjusted to sample size, weighted regression also showed a
significant (~.787; df=32; p<0.05) negative correlation with
time. Estimation of mfc using this relationship showed (Fig. 2) a
declining trend in the intensity of microfilaraemia, reaching
'zero' at 28 weeks from the date of salt intake. This indicates that
a minimum of 28 weeks was required to clear parasitaemia.
In Group 2, the mfc fluctuated widely and the change was not

significant (~.138; df=32; p=O.436), though a linear fit of mfc
showed a declining trend (Fig. 2). This can be attributed to the
natural change in the intensity of infection over a period of time.
This group was also provided with DEC-medicated salt after the
completion of the study.
The mean dose of DEC-medicated salt required for the clear-

ance of microfilaraemia among the cases studied was found to be
67.9 (6.2) mgllcg body-weight, which is comparable to the stan-
dard dose (72 mgllcg body-weight) of treatment.
On the second day of commencement of consumption of

DEC-medicated salt, 12 of the 13 microfilaraemics developed
systemic reactions. These included fever, headache, body pain
and itching lasting for a maximum duration of one week. Besides,
local reactions such as lymphangitis, lymphadenitis, nodules in
forearms and lymphoedema were observed among 6 cases from
day 4. These symptoms persisted for 4 weeks and suitable symp-
tomatic treatment was given. None of the 'endemic normals', who
consumed the DEC-medicated salt, reported any discomfort or

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 10, NO. 6, 1997

o c

o
o

o
o o

oo

····0--··· ····-0_ ....

00 0

-100 2 4 8 8 10 12 14 18 18 20 22 24 26 28 30 32 34 36w.- lifter IrIIIIIIIIonof n.tment
FIG2. Observed and estimated change in mfc in Groups} and 2

side-effects. On completion of the study. the 4 patients in 3t.he
'control' group developed systemic reactions for 5-7 days 11
lowing the administration of DEC-medicated salt. One of them
was found to have lymphadenitis on day 7 which persisted'sor 2
weeks. The instances and duration of side-effects in both the
groups were comparable.

DISCUSSION
Side-effects ofDEC-medicated salt have been reported to be more
severe for B. malayi infection than those for W. bancrofti."
However, the concurrent medication of salt with DEC and iodate
or iodide in India has not been shown to produce any adverse
effects. 'There is no mention of adverse effects ofDEC-medicated
salt in the Chinese medical literature. On the contrary, in this
study DEC-medicated salt did cause mild-to-moderate side-
effects in the B. malayi microfilaraemics. The only disadvantage
noted among the microfilaraemics was that the reactions
persisted for a longer period. compared to conventional DEC
therapy (6 mgllcg body-weight per day for 12 days). It was also
interesting that only those microfilaria carriers who had a high
mf density (> 10120 cmm) developed local reactions. which
persisted for a longer duration. The results of the present study
indicate the possibility of administering DEC-medicated salt on
a large scale.
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