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Diethylcarbamazine and supportive measures for
the treatment of Brugian filariasis
S. P. PANI, K. KRISHNAMOORTHY, 1. PRATHIBHA, A. S. RAO

ABSTRACT
One hundred and three patients with recent oedema
(RO) and 132 with persistent oedema (PO) in a Bru~ia
malayi endemic area in south India were treated using
diethylcarbamazine (DEC) and other supportive measures.
A response to therapy was recorded in 88 (85%) of the
recent and 102 (77%) of the persistent cases. Regression
in oedema was high (70%) in RO cases, moderate (52%)
in PO cases without skin changes and slight (36%) in PO
cases with skin changes. In RO cases, a significant correla-
tion was observed between the degree of reduction and
number of DEC courses (up to 5). In PO cases, though
the number of DEC courses, duration and initial volume
of oedema appeared to influence the regression, they
were not statistically significant.

INTRODUCTION
Nearly 30% of the world's population at risk for lymphatic
filariasis infection live in India.' There are an estimated
18 million chronically diseased persons and the majority
of those exposed to the risk of infection live in the rural
areas of India.? Lymphoedema: of the extremities is the
predominant manifestation of chronic infection with
Brugian filariasis= and is usually associated with recurrent
episodes of filarial fever. 5 Surgical procedures to treat
filarial lymphoedema=" are not available in rural areas,
thus conservative treatment by non-specialists will be of
greater use. This has been shown earlier in patients with
Timorian filariasis."'? We assessed the role of DEC and
other supportive measures in the management of patients
with lymphoedema due to Brugian filariasis.

PATIENTS AND METHODS
The study was conducted in the Shertallai taluk of Kerala
state, an endemic area for B. malayi," The prevalence of
the disease was 10% and lymphoedema of the limbs
occurred in 94% of all manifestations. 11 Patients with
lymphoedema attending the filariasis clinic of the Vector
Control Research Centre (VCRC) were selected for the
study using standard clinical diagnostic methods.P They
were classified as having
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1. Recent oedema (RO): Those with pitting oedema
reversible on elevation, and

2. Persistent oedema (PO): Patients with pitting or non-
pitting oedema, not reversible on elevation (with or
without associated skin changes).

Longitudinal follow-up was done only in patients with
unilateral involvement of the lower extremity. The dura-
tion of oedema, history of filarial fever episodes, their
duration and frequency were recorded on the first visit
Night blood was examined for microfilaraemia in all cases.

Diethylcarbamazine (DEC; Banocide@, Hoechst) was
given in a daily dose of 6 mg/kg of body weight for 12days
to all patients with lymphoedema. If oedema persisted,
this course was repeated every three to four months. All
patients with RO and PO who reported with filarial fever,
lymphadenitis and lymphangitis received one course each
of an anti-inflammatory drug combination which contained,
ibuprofen 400 mg and paracetamol325 mg (Combiflam@,
Roussel) three times a day for 5 days and ampicillin 250 mg
six-hourly for 5 days. These were repeated during each
acute episode. RO patients and PO patients with pitting
oedema were given a course of frusemide 40 mg (Lasix@,
Hoechst) daily for 7 days on their first visit. All patients
with lymphoedema were given crepe bandages and were
instructed to keep them applied at all times except whilst
in bed during which time they were asked to keep the
affected limb elevated. They were advised wet heat therapy
i.e., to immerse the affected limb in hot water for 15
minutes every evening. Patient compliance was monitored
at the clinic and through house visits. Ethical considera-
tions prevented prolonged follow up observations on an
untreated control group and no such controls have been
included in earlier studies. 9-12 Limb volume was measured
by the water displacement procedure" and the volume of
oedema calculated by deducting the volume of the normal
limb from that of the affected limb.

To study the impact of DEC on the episodes of filarial
fever the patients were given a calendar and instructed
to mark the dates on which each episode occurred. The
history of filarial fever (fever with associated adenitis with
or without lymphangitis) recorded in the calendars was
checked by a physician.

Chi-square tests were used to compare the significance
between proportions. Simple and multiple correlations
were used to study the relationship between therapeutic
measures and response.
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RESULTS
A total of 103 RO and 132 PO patients were studied
(Table I). Of those with PO, 51 (39%) had pitting oedema
and 13 (10%) had elephantiasis with typical skin changes.
For the purpose of analysis the 235 patients with
lymphoedema were allocated to two different groups.
Group I. Those who responded to therapy: 88 RO and 102
PO patients showed either regression or no change (arrest
in progression) in oedema volume.
Group II. Patients who did not respond to therapy: 15RO
and 30 PO patients showed an increase in oedema volume
in spite of treatment.

Group!
Complete regression was observed in 12 RO and 9 PO
patients and no change in oedema volume was seen in 4 RO
and 4 PO patients. The remaining 161 patients showed
variable regression.

Pre- and post-treatment limb volume: The average normal
limb volume for each age class was calculated from the
data available from all patients with lymphoedema. The
pattern of pre- and post-treatment affected limb volume
for both RO and PO cases was similar to that of normals
except the post-treatment volume of PO cases in the 41 to
50 years age group (Fig. 1). When compared with normal
subjects, the pre-treatment limb volumes in all classes
of RO and PO patients were 35% and 47% higher and
the post-treatment values were 11% and 24% higher
respectively.

This reduction in oedema volume was significant
(p<0.05) in both RO and PO patients and there was a
greater reduction (p<0.05) in RO compared to PO
patients (Table II). More than 50% reduction was
recorded in 65 (74%) patients with RO and 54 (53%)
patients with PO (Table III).

Reduction in oedema volume in relation to age and sex:
There was a significant (p<0.05) reduction of 'oedema
volume in all age groups of both RO and PO patients
(Table II). In those with RO, there was a near total
regression of oedema in children below the age of 10. In
PO patients an age related declining trend was observed
taking into consideration broad age group intervals: 64%,
52% and 41% in the 0 to 20 years, 21 to 40 years and above
40 years age groups respectively. There was no correlation
between mean age and percentage reduction in both RO
(r=0.53; p=0.22) and PO (r=0.5i, p=0.3) patients
(Table III).

The reduction in oedema volume was not significantly
different between the sexes (males 63%; females 53%)
or in different age classes in both RO and PO patients
(p>0.05).

Reduction in oedema volume in relation to DEe: In RO
patients the reduction ranged between 64% with a single
to 90% with 5 courses of DEC (Fig. 2). Though the
number of DEC courses was found to influence oedema
regression in PO patients (44% with 1 course and 76%
with 5 courses), the trend was not as distinct as in RO
patients. Patients in either category who received 6
courses of DEC did not show a marked reduction in
oedema. There was a significant correlation between the
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TABLE I. Patient details

Mean (Range)

Type of oedema n Age Duration Volume
(years) of oedema of oedema (L)

Recent oedema 103 29 34.60 days 0.60
(5-{j6) (1-180) (0.01-4.0)

Persistent oedema 119 34 7.37 years 0.76
(without skin change) (11-72) (0.5-35) (0.03-2.8)

Persistent oedema 13 44 14.6 years 1.30

(with skin change) (16-{i8) (2.5·35) (0.63-2.8)
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FIG 1. Comparison of volume of affected limb prior to the
treatment (pre-TR'T) and after treatment (post-TR'I') with
the volume of normal limb in recent (RO) and persistent
(PO) oedema cases in different age groups

TABLE II. Comparison of age specific regression in oedema
volume

Recent oedema Persistent oedema pvalue
Age class
(years) n % reduction n % reduction

(}-1O 6 90 0
/1-20 29 71 29 64 0.917
21-30 15 56 21 50 0.083
31-40 19 79 20 52 0.373
41-50 6 80 14 32 O.OOlt
51-60 8 69 10 46 0.110
>60 5 55 8 49 0.909

Total 88 70 102 50 0.OO5t

+ Significant difference between the two groups
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Fig 2. Relationship between degree of oedema regression and
number of DEC courses administered in recent (RO) and
persistent (PO) oedema cases
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TABLE III. Comparison of oedema reduction with different factors
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Percentage
reduction

Recent oedema Persistent oedema

%ofn Mean Mean duration Mean initial Mean duration %ofn Mean Mean duration Mean initial Mean duration
(n = 88) age ofodema volume oftreatment (n = 102) age ofodema volume of treatment

(years) (days) (Iitres) (days) (years) (years) (litres) (days)

100 13.6 2\.9 27.8 0.602 208.9 8.8 24.4 4.5 0.621 176.5
75-99 42.0 32.1 39.8 0.782 177.5 18.6 30.8 5.9 0.817 252.0
50-74 18.2 3\'4 23.4 0.624 114.6 25.5 33.6 7.4 0.862 256.3
26-49 12.5 29.9 29.3 0.795 186.5 25.5 36:9 11.5 1.127 268.4

1-25 9.1 27.4 37.6 0.408 104.1 16.7 39.1 8.7 0.972 159.9
0 3.4 26.0 64.7 0.300 103.3 3.9 22.8 6.4 0.511 237.3

TABLE IV. Comparison of factors influencing oedema reduction in patients showing reduction/no change
and patients showing increase.

Recent oedema Persistent oedema

Group I" Group II" p value Group!' Group II" pvalue
(n = 88) (n = 15) (n = 102) (n = 30)

29.6 26.7 0.391 33.6 39.1 0.457

0.675 0.155 o.oou 0.906 0.471 O.OOlt
34.0 71.3 O.OO4t 8.1 8.1 0.979
days days years years
161.4 120.8 0.367 246.0 192.7 0.304

1.9 1.6 0.225 2.4 2.2 0.331

Factors (mean)

Age
Initial oedema volume

Duration of oedema

Duration oftreatment
(days)
DECcourses

+ Significant difference he tween the two groups
• Reduction/no change in oedema after treatment
** Increase in size of oedema after treatment

number of courses and reduction of oedema in RO
patients who took up to 5 courses of DEC (r=0.98,
p=0.OO4), but this correlation was not significant in
patients with PO (r=0.76, p=0.14).

Reduction in oedema in relation to other factors: The
degree of reduction in limb volume in RO patients was
independent of its duration.· In patients with PO this
reduction occurred in those with oedema of recent onset
(Table III), but there was no overall correlation between
the reduction and the duration of oedema (r=0.17,
p=0.09). There was no correlation between the mean
initial volume of oedema with the degree of reduction in
RO patients. In those with PO, the mean initial volume
influenced reduction in a manner similar to the duration
of oedema (correlation between initial volume and dura-
tion of oedema: r=0.85, p=0.03). The total duration of
treatment and number of visits did not influence the
oedema reduction in both RO and PO groups (p>0.05)
(Table III).

On an average, RO patients received 1.0,0.52 and 1.02
courses respectively of diuretics, antibiotics and anti-
inflammatory drugs. The corresponding figures for PO
patients were 0.73,0.59 and 1.03 respectively.

Following DEC therapy, calendar studies showed that
the frequency of filarial fever episodes was reduced from
4.9 to 2.7 per year in RO patients and from 7.6 to 3.2 per
year in PO patients. The duration of each attack was also
shorter-4.9 to 4.5 days in RO and 5.8 to 5.3 days in PO
patients.

There were 9 patients with elephantiasis among the 102
PO patients in whom there was a reduction or no change
in oedema. The amount of reduction in these cases (36%)
was significantly lower (p<0.05) compared with other
PO patients in which it was 53%. The mean duration of
oedema, the initial volume and mean duration of treat-
ment for these patients was 18 years, 1.6 L, and 367 days
respectively. These are higher than the corresponding
figures for the other PO patients (7 years, 0.8 Land 285
days).

Group/l
An increase in oedema was observed in 45 patients (Table
IV). While in RO patients the oedema increased by 193%
of the original volume, in PO patients the increase was 61%.
Comparison of different characteristics between patients
in group I and II (Table IV) showed that the initial volume
was significantlyhigher in patients who responded (group I)
than in those who did not (p<0.05).

DISCUSSION
The present study on treatment of B. malayi lymphoedema
indicates that DEC with other supportive therapy can result
in considerable regression in oedema volume. This
regression was marked in patients with early (RO) com-
pared with advanced (PO) disease. The effectiveness of
DEC depended on the number of courses administered.
Age, duration of oedema and initial volume appeared to
influence the response to therapy particularly in PO
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patients, though the data were not statistically significant.
In a study on Timorian filariasis in Indonesia," a cure rate
(complete regression) of 80% was observed in patients
who had lymphoedema with skin changes and 14% in those
without. The regression was related to the volume and
duration of the oedema and independent of age and sex.
DEC and conservative management of lymphoedema
also resulted in regression in W. bancrofti and B. malayi
infections in China.'?

The mechanism of oedema regression following therapy
with DEC is not known. The major action of DEC in
lymphatic filariasis is against microfilariae, but none of
the' patients with lymphoedema had microfilaraemia
during the present study. DEC is also known to have a
microfilaricidal action on W. bancrofti, B. malayi and B.
timori.I.14.15 Histopathological examination of the nodules
which form following DEC therapy in W. bancrofti
revealed the presence of dead adult worms." Nodule
formation among microfilarial carriers following DEC
therapy has also been noticed in this locality (unpublished
data from VCRC).

The pathology of lymphoedema is, essentially, the block-
age of the lymphatic channels by adult worms. Chronic
lymphoedema is a dynamic state where continual reinfec-
tion and establishment of adult worms occurs, despite a
high degree of immunity suppressing the occurrence of
microfilaraemia." It is possible that DEC disturbs the
adult worm from the site of blockade and thus results in
effective regression of oedema. Regression is also related
to the degree of fibrosis, and recurrent attacks of filarial
fever result in repeated inflammation and consequent
fibrosis. The decrease in the attacks of filarial fever
following DEC therapy (reported here and elsewhere/-t-)
indicate that DEC may prevent inflammation. The extent
of fibrosis in patients with RO is less than in those with
PO as the duration of oedema is shorter and frequency of
filarial fever is lower. Hence, the effectiveness of DEC
was more marked in these cases. An excessive immune
response has also been reported to play a role in the
pathogenesis of chronic lymphoedema. 17 DEC is known
to have anti-allergic and immunosuppressive actions. 16.18.19

The varying degrees of fibrosis and immune response in
different lymphoedema cases may be the reason why a
uniform response to treatment was not obtained. It was
also observed that the duration of treatment did not
directly influence the reduction of lymphoedema: patients
who had complete regression had a shorter course of
treatment than those with partial regression. This was
true in PO patients but not in RO patients (Table III).

The reason for the poor response and even increase in
oedema in some patients after treatment is not clear.
Perhaps DEC does not act on the calcified adult worm
after death or the adult worm burden is variable. Unfortu-
nately there is no technique available which can measure
this response in lymphatic filariasis. 20 Single sex infection
can also result in blockade and oedema."
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