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Daily diethylcarbamazine for the treatment of
Brugia malayi microfilaria carriers
K. KRISHNAMOORTHY, S. SABESAN, K. N. PANICKER, J. PRATHIBA

ABSTRACT
Background. Diethylcarbamazine is effective for the treat-

ment of brugian filaria carriers. However, the 12-daycourse
with a daily dose of 6 mg per kg body weight is rarely
completed. The World Health Organization has indicated
the need for better regimes to control filariasis.

Methods. We evaluated the long term effects of three
different dosage regimes of diethylcarbamazine-6, 9 and
12mg per kg body weight-to a total of 72 mg on 93 micro-
filaria carriers of Brugia malayi.

Results. All cases treated with the 6 mg daily dose showed
complete clearance of microfilaria immediately after the
treatment. However, at the 9 and 12mgdailydoses only 91%
and 85% of cases respectively showed complete clearance.
There was a close association between the daily dose and the
proportion of cases developing side-effects. The mean initial
microfilaria counts were significantlyhigher in those who had
side-effects than in those who did not. An Ll-rnonth follow
up showed that with the 6 mg daily dose the recurrence rate
of microfilaraemia was 29% while with the 12mg daily dose
it was 67%. Four per cent of patients on a daily dose of 6 and
9 mg discontinued treatment while 21% of those on the
12mg daily dose did so.

Conclusion. The 6 mg daily dose of diethylcarbamazine
was the most effective and best accepted regime.

INTRODUCfION
Diethylcarbamazine (DEC) is the drug of choicel- for
treating lymphatic filariasis caused by Wuchereria bancrofti,
Brugia malayi and B. timori. Different dose schedules
ranging from 3 to 6 mg of DEC per kg body weight per
day to a total of 18 to 72 mg per kg are being used in diffe-
rent countries for brugian filariasis.v' Also repeated
courses of treatment are necessary for the complete cure
of both bancroftian=" and brugian filariasis.t? Higher
totaPl,l2 and spacedl3-l5 doses of DEC have been shown
to be more effective in clearing microfilaria (mF). A daily
dose of 6 mg per kg body weight for 12 days is effective in
clearing B. malayi mF in 80% of treated cases." However,
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no comparative study on the long term effects ofDEC at
different doses has been performed.P-'? The WHO
Expert Committee on Filariasis has recommended that
the search for better DEC regimes should continue
with special emphasis on the control of its clinical mani-
festations. Short term treatment regimes have better
compliance but higher daily doses result in more frequent
side-effects" and poor compliance. We aimed to
determine a DEC regime with maximal therapeutic and
minimal adverse effects by studying 3 different daily dose
regimes-a short course of 6 days with 12 mg, a low
dosage rate of 6 mg for 12 days and an intermediate
dosage and duration course of 9 mg for 8 days-to a total
of 72 mg per kg body weight.

PATIENTS AND METHODS
This study was carried out in Shertallai, Kerala, an area
endemic for brugian filariasis. The description of the
study area and the epidemiological situations have been
described elsewhere.'? A total of 93 mF carriers were
detected in routine door-to-door parasitological surveys,
none of whom had any clinical manifestations at initiation
of treatment. They were divided into three groups who
received:

Group I (n=25): DEC (Banocidev, Wellcome) at a daily
dose of 6 mglkg body weight for 12 days.

Group II (n=23): DEC 9 mg/kg body weight per day
for 8 days. .

Group III (n=33): DEC 12 mg/kg body weight per day
for 6 days.

The daily dose, adjusted to the nearest 50 mg was given
in three divided doses. Informed consent was obtained
from all the patients and in the case of children from
their parents or guardians. The drug was given after a
meal under direct supervision and the side-effects were
monitored daily. An oral temperature above 99 of,
with or without a headache and bodyache was considered
to be a side-effect. These were classified into moderate
(interfered with daily activities) and severe (completely
stopped daily activities). Side-effects were treated
symptomatically with antipyretic and analgesic drugs. An
anti-inflammatory drug, Combiflam®Was given in a dose
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of 400 mg thrice a day for 5 days to those who developed
nodules in the inguinal region or along a lymphatic
pathway.

Peripheral blood smears (20 cmm) were taken using a
measuring pipette from all the mF carriers one day prior
to the administration of DEC and on day O.The drug was
started at night and smears were collected daily between
2000 and 2300 hours till the completion of treatment and
thereafter at monthly intervals for a period of 11months.
A second course of DEC was given to those whose blood
smears were positive for mF. Repeated visits were made
to cover the absentees. Each patient was also examined
thoroughly for clinical manifestations such as filarial
fever, adenitis, local nodule formation and development
of oedema. Patients who discontinued the drug were not
included in the follow up examination.

The effect of different daily doses of DEC was assessed
according to the following criteriar"
1. Cure rate: percentage of mF-positive cases becoming

negative after treatment
2. Success rate: percentage of treated cases showing

reduction in mean mF count
3. Recurrence rate: percentage of treated cases showing

mF during follow up

Statistical methods
The Chi-square test and Fisher's exact test for proportions,
Student's t-test for mF intensity and a simple correlation
test for relationships were used. The geometric mean was
used to calculate the percentage reduction in mF counts.

RESULTS
The mean age and pre-treatment mF density are shown in
Table I. The median mF count was 8.5 in group I, 6.0 in
group II and 13 in group III. There was no significant
(p>0.05) difference in mean mF counts between the three
groups. The percentage of patients successfully complet-
ing the full course of DEC was 96% in groups I and II and
79% in group III.

Microfilaria clearance.
Within 24 hours of DEC intake, complete clearance of
parasitaemia was observed in 76%, 77% and 67% of the
cases in groups I, II and III respectively. The mF status
prior to, during and immediately after DEC treatment at
different daily doses is shown in Fig. 1. The cure rate
immediately after the completion of a full course was
100% in group I, 91% in group II and 85% in group III
with no significant difference (p=O.64) between groups II
and III. The mF density declined in all the cases. The
percentage reduction in the geometric mean mF count
in group II was slightly higher than that in group III
(Table I).

Side-effects
In group I, 48% of the treated cases had side-effects while
61% and 82% had side-effects in groups II and III respec-
tively. There was an increase in the proportion of cases
experiencing side-effects with increasing daily doses of
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TABLE 1. Microfilaraemia prior to and immediately after DEC
treatment and side-effects at different daily dosage regimes

Regimes

6mg 9mg 12mg
(n=25) (n=23) (n=33)

Mean age (years) 23.0 17.9 8.7

Number of patients with
initial mF count (per 20 cmm)

<10 13 14 16
11-20 2 2 3
21-50 7 4 8
>50 3 3 6

Range 1-102 1-101 1-183
Mean±SE 20.4±5.0 19.3±5.4 29.0±7.2
Geometric mean 10 8 II

Number completed treatment (%) 24 (96) 22 (96) 27(79)
Cure rate (%) 100 91 85
Success rate (%) 100 100 100
Post-treatment mF count

Range 0 1-2 1-4
Mean±S.E. 0 l.5±0.4 2.0±0.6

% reduction in geometric mean
mFcount 100 99.98 98.84

% cases with side-effects 48 61 82
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FIG. 1. Microfilaraemia status prior to, during and
immediately after DEC treatment at different regimes

DEC (1,2=7.49; p=O.023). The onset of side-effects
occurred in most cases within 24 hours of DEe intake
(75%,71% and 85% in groups I, II and III respectively)
but the proportion of cases experiencing side-effects on
the first day did not differ significantly (p>O.05) between
the groups. The duration of side-effects was 1 to 4 days
with an average of 2, 3.1 and 2.6 days in groups I, II and
III respectively. In groups I and II, the mean mF counts of
cases who experienced side-effects were significantly
higher than those who did not (Table II). However, in
group III the difference was not significant, possibly
because most of the patients experienced side-effects.
While headache alone was experienced by 17%, 27%,
and 11% of cases, formation of nodules was seen in 13%,
17% and 16% of cases in groups I, II and III respectively.
In all these cases, nodules were observed only in the
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TABLE II. Relation of initial mF counts to side-effects

Initial mF counts

inguinal region and along the lymphatics of the upper
limbs. During the second course of treatment at 6, 9 and
12 mg respectively, 42%, 44% and 65% of cases experi-
enced fever associated with or without headache and
bodyache. Vomiting associated with dizziness was noticed
only among the cases treated at 9 (17%) and 12mg (15%)
daily doses.

Recurrence of microfilaraemia
Microfilaria reappeared within 30 days in 44% of the
patients in group III. This was significantly higher than
the recurrence rate of groups I and II (Table III). How-
ever, there was no significant difference in the recurrence
rates in groups I and II. Reappearance of parasitaemia
between 30 and 120 days was higher at higher daily doses
(Fig. 2), but this was not significant (r=0.98; p=0.137).
The mean mF count (±SE) of cases showing recurrence
was 49.3±1O.5, 33.4±11.0 and 36.1±10.6 in groups I, II
and III respectively. The mean mF count among cases
without any recurrence was significantly (t=2.80; p=O.Ol)
higher in group III than group I but the differences between
groups I and II, and groups II and III were not significant
(p>0.05). While the mean mF count among the cases
showing reappearance of mF was significantly (t=5.58;
p<0.05) higher than that of cases without any recurrence
in group I, this was not so in groups II and III (p>0.05).

The percentage of cases requiring more than one course
of DEe treatment was 29%, 41% and 67% in groups I,

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL.5, NO.3

40.---------------------------------------,
··0" .

6 mg 9 mg 12 mg

o 30 90 150
Days

210 270 330

FIG. 2. Reappearance of parasitaemia during the post-
treatment monthly surveys

II and III respectively. The difference in proportion
between groups I and III was significant while it was
not significant between the other groups (Table III). The
percentage of cases requiring two courses for complete
clearance was higher in group III, followed by group II
and group I and the differences Were not significant.
Three courses of treatment were required in none, 4.6%
and 19% of cases in groups I, II and III respectively. The
mean mF count of cases requiring one course of DEe was
relatively low when compared with that of cases requiring
more than one course of treatment in all the groups but
the difference was significant (t=5.58; p<0.05) in group I
only. Ingroup III there was an increase in the number of
courses required for complete clearance of parasitaemia
with increase in mean mF count. Two cases with lumps
following the first course of treatment at 6 mg daily dose
showed reappearance of parasitaemia. At 9 and 12 mg
daily doses there was reappearance of mF in lout of 4 and
lout of 5 cases respectively, with lump formation.

During follow up, oedema associated with filarial fever
was noticed in 2 (8.3%) cases in group I and 4 (15%) cases
in group III. These patients were cured by repeated DEe

TABLE III. Longitudinal follow up after selective therapy at different daily doses of DEe

Regimes pvalue

6mg 9mg 12mg 6mg 6mg 9mg
v. v. v.

(n=24) (n=22) (n=27) 9mg 12mg 12mg

mFreappearance (%)
within 30 days 8.3 18.2 44.4 0.312 0.005" 0.039"
between 30 to 330 days 20.8 22.7 33.3 0.609 0.248 0.278
Total 29.2 40.9 66.7 0.679 0.016" 0.096

mF clearance with
One course treatment:

Percentage 70.8 59.1 33.3 0.599 0.017" 0.129
Initial mean mF count±SE 8.5±2.1 15.9±5.5 1l.(i±4.4

Two courses of treatment:
Percentage 29.2 40.9 48.2 0.318 0.635 0.091
Initial mean mF count±SE 49.3±1O.5 33.4±11.0 36.1±10.6

Three courses of treatment:
Percentage nil 4.6 18.5
Initial mean mF count±SE 101 58.6±34.2

" statistically significant
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courses and supportive therapy. None of the cases treated
with the 9 mg daily dose exhibited any symptoms or signs
of filariasis.

DISCUSSION
A daily dose of 6 mg per kg body weight of DEC for
12 days resulted in an effective clearance of mF. The
recurrence rate was low and related to the pre-treatment
mF density levels; those with a high density having a
higher recurrence rate. The majority (71%) of the cases
treated became negative with a single course and the side-
effects were lower compared to those given 9 and 12 mg
doses. Although over 90% and 85% cure rates were
achieved with the 9 and 12mg daily doses respectively, the
recurrence rate was high, requiring follow up examination
and treatment. Recurrence of microfilaraemia is known
to be related to the initial mF counts. 10 We found that the
mean mF count of cases without recurrence of micro-
filaraemia after one full course of 6 mg DEC was 8.5 per
20 cmm. Therefore, recurrence can be anticipated after
one course of DEC in cases with an initial mF count above
8.5 per 20 cmm.

The initial mF count is also known to influence the
severity of side-effects. 7,9,21 We found that the frequency
of side-effects was dose-related. This has also been
reported in patients with W. bancroftiP Previous studies
have shown that the frequency of side-effects is dose-
related above the 6 mg daily dose level," whereas below
this dose it is not. 22 As the mean mF count among patients
without side-effects was 7, we suggest that antipyretics
and analgesics be administered together with DEC to
prevent or reduce side-effects in those whose pre-
treatment mF count is above this level. The onset of side-
effects was noticed within 24 hours and the duration was
up to 2 days, therefore treatment should be started from
the first day and continued for a minimum period of
3 days. As there was no appreciable difference in the
incidence of side-effects after the first and subsequent
exposures to DEC, analgesics and antipyretics should be
given irrespective of whether there has been any previous
exposure to DEC.

The shorter duration 12 mg regime did not have
any advantage over the longer course in the number of
dropouts. Due to the development of side-effects, the
dropouts in fact were more with the 12 mg regime.
Though nodule formation has been attributed to the
death of adult worms,' reappearance of mF among cases
who developed nodules following DEC treatment
suggests that not all the adult worms were killed with a
single course at the doses studied. It also indicates that the
development of nodules may be independent of drug
dosage. Therefore, the 6 mg daily dose regime offers
better patient compliance and higher cure rates.
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