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Clinical manifestations of Bancroftian filariasis in relation
to microfilaraemia and diethylcarbamazine therapy
S. P. PANI, A. SRIVIDYA, P. K. RAJAGOPALAN

ABSTRACT
We studied the clinical manifestations of Bancroftian
filariasis in relation to microfilaraemia and diethylcarba-
mazine (DEC) therapy in three groups of individuals
in Pondicherry. In 3170 persons examined in a door-to-
door survey (Group I), the prevalence of disease was found
to be independent of microfilaria (mf) status (the disease
rate was 13.4% in mf carriers and 13.6% in amicrofilaraemic
persons). There was no association between the occurrence
of disease (and individual manifestations), and mf status and
its intensity in 1103 mf carriers examined in the filariasis
clinic (Group II). Clinical manifestations, however, were age
and sex dependent in Group II. Change in mf status in a five-
year period (1981 to 1986) with and without DEC therapy did
not influence the clinical manifestations in 1024 individuals
(Group III). Though the disease rate in mf carriers who
discontinued DEC (22.2%) and in those who completed one
course of DEC (14.8%) was higher than those who did not
receive DEC (10.6%), statistical analysis did not show any
significant difference between the groups. The study con-
firms that the dynamics of infection and filarial disease are
complex, and other associated factors need to be investigated.
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INTRODUCTION
Lymphatic filariasis is a major public health problem in
India.' Several gaps still exist in our understanding of its
natural history and its relation to microfilaraemia and
clinical disease. 2.3 The dynamics of infection and filarial
disease are complex. 4 The appearance of clinical manifes-
tations is a slow process and most microfilaraemic persons
are asymptomatic while many symptomatic individuals
are amicrofilaraemic .•.5 As a result, in any stable endemic
area only a minority of the affected population is both mf
and disease positive. Therefore, a longitudinal follow up
of the population is required which, besides being time
consuming and difficult, poses ethical problems as mf
carriers once detected need to be treated. In the absence
of uniform criteria for clinical diagnosis, the comparison
of results between studies is difficult. Studies of mf
carriers which have included cases with lymphadenopathy
(which may be due to several causes other than filariasis)
without any other associated filarial symptoms have
reported high disease rates of up to 94 %.6.7 Geographical
variations in the clinical picture also occur=? and the long
term effects of DEC on disease status are not clear. to We
report the results of detailed analyses on the relationship
of microfilaraemia with disease status, and also the
occurrence of disease in relation to long term changes in
mf status and D EC therapy.
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PATIENTS AND METHODS
Pondicherry town in south India is a stable endemic area
for Bancroftian filariasis. II A five-year integrated vector
management (IVM) project was undertaken in the town
by the Vector Control Research Centre (VCRC). Door-
to-door random surveys of mf carriers were carried out
during the pre- (1981) and post-control (1986) periods'<"
and the following three groups were identified.

Group I consisted of 3170 randomly selected persons
examined clinically and for microfilaraemia by door-to-
door visits in 1986. The data from this group were
analysed for prevalence of disease in relation to micro-
filaraemia.

Group II: Since there were limitations in the detailed
analyses of the relationship of microfilaraemia and clinical
status in group I (as there were only 27 mf carriers who
had clinical filariasis in this group), 1103 mf carriers
detected in the door-to-door mass blood survey in 1986,12
were examined clinically at the VCRC filariasis clinic to
study the association of microfilaraemia and disease
status.

Group III consisted of 1024 persons examined for
microfilaraemia both in 1981 and 1986 (out of 7525 persons
covered in both the surveys!') and examined clinically at
the filariasis clinic. All those who were mf carriers in 1981
were asked whether they had received DEC therapy. The
treatment status in 1981 was confirmed from the cards
issued by the state filaria control unit. The data were
analysed for clinical outcome in relation to DEC therapy
and also in relation to change in mf status over the five-
year period (1981 to 1986).

Standard criteria were followed for clinical examination
of the individuals." Both acute and chronic manifesta-
tions were recorded after detailed clinical examination by
a physician. Only the detection of one or more specific
manifestations (Table I) was used for calculation of
disease rate. Persons who bad lymphadenopathy without
any other specific filarial manifestation were not included
as enlarged lymph nodes may occur from bacterial infec-
tions due to walking barefoot and from several other
endemic diseases such as tuberculosis. Any person who
had developed clinical manifestations of the disease
before 1981 was excluded from groups II and III.

Statistical analyses
The Chi-square and Fisher's exact tests were used to
compare proportion positivity in different groups. Log
odds ratio interaction test was also used for comparison of
different groups for the development of disease in relation
to treatment and microfilaraemia status. A test for linear
trend in proportions was used to study the relationship
between the occurrence of clinical disease at different mf
counts.P The 't' independent test was used to study the
difference in mean mf counts between symptomatic and
asymptomatic individuals in different age classes.

RESULTS
Relationship between microfilaraemia and clinical status
Ofthe 3170 persons examined in group I, 6.3% (201) were
microfilaraemic and 13.6% (432) were diseased. Clinical
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TABLE I. Comparison of clinical manifestations between mf
carriers and microfilaraemic persons (Group I)

Microfilaraemia status Significant

Clinical mf+ve mf-ve
difference
between

manifestations (n=201) (n=2969) mf +ve and

No.+ve (%ofn) No.+ve (% ofn) mf-ve
(p value")

Specific
A. Acute
Filarial fever 8 (3.98) 213 (7.17) 0.11
Lymphangitis 1 (0.50) 19 (0.64) 0.63
Funiculitis I (1.19)· 12 (1.18)" 0.63
Epididymo-orchitis 3 (3.57)' 19 (1.86)' 0.22

B. Chronic
Hydrocele 15 (17.86)" 112 (10.97)· 0.08
Lymphoedema 1 (0.50) 54 (1.82) 0.13
Lymph varix 2 ( 1.(0) 2 (0.07) 0.02'·'
Scrotum lymph 0 (0.00)' 3 (0.10)" 0.78
Chyluria 6 (2.99) 34 (1.15) 0.05

Non-specific
Lymphadenitis 17 (8.46) 188 (6.33) 0.30

• only males considered
•• Chi square/Fisher's exact .test done

••• Difference significant
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FIG 1. Age-specific prevalence of disease in microfilaraemic
and amicrofilaraemic population (Group I)
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TABLE II. Comparison of clinical manifestations between microfilaraemic females and
males (Group II)

Clinical Males Females pvalue Age (years) mfcount
manifestations ~ n=m- (') Range Median Range Median

(%ofn) (%ofn)

Specific
A. Acute
Filarial fever 26(4.6) 16(3.0) 0.21 7-58 24 1-45 3.5
Lymphangitis 14(2.5) 17(3.2) 0.61 6-60 19 1~ 4
Funiculitis 6(1.1) 21-37 23.5 2-46 5.5
Epididymo-orchitis 11(1.9) 15-46 32 1-46 6

B. Chronic
Lymphoedema 4(0.9) 14(2.6) O.OIt 12-74 35 1-44 3
Hydrocele 58(10.2) 15-76 39.5 1-90 3.5
Lymph varix 3(0.5) 1(0.2) 0.33 24-43 30 1-5 2.5
Scrotum lymph 1(0.2) 54" 29"
Chyluria 12(2.1) 15(2.8) 0.65 12-74 30 1-49 8

Non-specific
Lymphadenitis 143(25.3) 293(54.6) o.oOt 5-76 20 1-211 4

• Significant difference between males and females done using Chi square/Fisher's exact test
•• Single case
t Difference significant

TABLE III. Distribution of symptomatic and asymptomatic mF
carriers according to mf count (Group II)

mf Symptomatic Asymptomatic
count Male Female Male Female

<10 85 45 328 353

Male
11-20 12 10 66 64
21-30 5 2 25 30
31-40 3 I 9 14
>41 8 2 25 16

Total 113 60 453 477
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FIG 2. Disease rates in female and male microfilaria carriers
(Group II)

manifestations of filariasis were recorded in 27 mf carriers
(13.4%) and in 405 (13.6%) amicrofilaraemic persons
(12=0.005; p=0.98). The comparison of the clinical
spectrum in the two groups is shown in Table I. The age-
specific patterns of disease prevalence of the mf carriers

and amicrofilaraemic persons (Fig. 1) showed a clear age
dependent rise in both groups and there was no significant
difference in any age class (p>0.05).

Of the 1103 mf carriers in group II,,173 (15.7%) had
manifestations of disease and there was no significant
difference between the disease rate in this group and that
in the mf carriers of grpup I (X2=0.50; p=0.47). The
disease rate in females (11.2%) was significantly lower
(12=15.45; p=O.OOOI) than males (20%). There was a
significant difference in the occurrence of lymphoedema
and lymphadenitis between males and females (Table II).
Age-specific disease rates (Fig. 2) were similar in both
sexes and showed a monotonic rise till about 30 years. A
significant difference in disease rates between the sexes
was observed in persons over 40 years of age (p<0.05).

The age-specific patterns of individual manifestations
(Fig. 3) showed that lymphangitis was common in children
and there was also a distinct age dependent monotonic
increase in the, hydroceles. Lymphoedema appeared
earlier in females than males (Fig. 3, Table II) and there
was no association between mf density and clinical out-
come (Table III) in either sex (males: z=0.1846,
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FIG3. Age-specific patterns of acute and chronic manifestations in mf carriers (Group II: Lymphangitis 1,
Filarial fever 2, Funiculitislepididymo-orchitis 3, Hydrocoele 4, and Lymphoedema 5)

TABLE IV. Age-specific mean mf counts among symptomatic and asymptomatic carriers
(Group II)

Male Female
Age
class Symptomatic Asymptomatic Symptomatic Asymptomatic
(in years) mean±s.e mean±s.e mean±s.e mean±s.e

0-14 12.7±S.82 10.3±1.43 10.8±2.99 13.4±1.42
15-29 10.2±2.S7 9.7±1.l0 7.6±2.07 8.9±1.l7
30-44 11.l±3.24 11.5±2.0S 6. I± 1.53 8.3±1.29
>45 10.3±2.60 11.0±1.96 8.4±4.34 7.5±1.23

Total 10.7±1.S6 10.3±0.74 7.9±1.26 9.6±O.75

Comparison of mean mf counts between symptomatic and asymptomatic for both sexes in each class was not
significant
(t-independent test, p>O.05).

TABLE V. Comparison (%) of mf carriers positive for different clinical manifestations in relation to
mf count (Group II)

mf Sample Filarial Lymphangitis Funiculitis Epididymo- Hydrocele Lymphoedema Chyluria
count size fever orchitis

~10 811 4.19 2.71 0.97 1.94 11.14 1.60 2.22
11-20 152 3.29 3.29 1.28 2.56 5.13 1.97 2.63
21-30 62 3.23 3.23 0.00 0.00 3.33 0.00 1.61
31-40 27 0.00 3.70 0.00 0.00 16.67 3.70 0.00
~41 51 1.96 1.96 3.03 3.03 15.15 1.96 7.84

Total 1103 3.81 2.81 1.06 1.94 10.25 1.63 2.45

VOL. 4, NO.1
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p=0.4268; females: z=0.4937, p=0.3108). The mean mf
counts in different age classes did not show any significant
difference between symptomatic and asymptomatic
individuals (Table IV). There was no significant difference
(p>0.05) in the occurrence of any individual manifesta-
tion below and above an mf count of 20 (Table V).

Clinical consequences of long term changes in mf status
and DEe therapy
All mf carriers detected in the pre-control survey in 1981
were referred to the local filariasis clinic under the state
authorities for treatment, since chemotherapy was not
done under the IVM programme. However, only a small
proportion of these mf carriers received one course of
DEC.12.16Though not intended, this gave us an opportunity
to examine the clinical consequences in relation to
changes in mf status and DEC therapy over the five-year
period.

Of the 1024 persons in group III (examined for mf
status both in 1981 and 1986),293 were microfilaraemic in
1981. Treatment details were available for 286 of these-
(a) 207 (73%) had not received DEC, (b) 61 (21%) had
received a single course of D EC (6 mg/kg of body weigh tf
day for 21 days), and (c) 18 (6%) discontinued DEC
(between the second and fifth day) due to its side-effects.
The disease rates in these three categories were 10.6%,
14.8% and 22.2% respectively and were significantly
different (a v. b: 12=0.432, p=O.Sl; a v. c: Fisher's
p=0.14; b v. c: Fisher's p=0.34). Application of log odds
ratio also did not reveal any significant difference in the
above categories (z<1.96, p>O.OS).

The 1024 persons in group III were classified into 4 sub
groups: (a) mf positive both in 1981 and 1986 (n=155),
(b) mf positive in 1981 but negative in 1986 (n= 138),
(c) mf negative both in 1981 and 1986 (n=613), and
(d) mf negative in 1981 but mf positive in 1986 (n= 118).

In these subgroups 12.3%,12.3%, 12.4% and 14.4%
respectively had developed clinical manifestations within
the five-year period. Comparison of the occurrence of
disease between subgroup 'c' and the other subgroups did
not reveal any significant difference in disease rates (c v.
a: 12=0.007; p=0.92; c v. b: 12=0.01; p=0.91; c v. d:
'XP=O.20; p=0.65). The acute disease rates were 3.2%,
5.8%,4.9% and 5.4%, and the chronic disease rates were
9.0%,5.8%,7.5% and 8.5% respectively and these also
did not show any significant difference (p>O.OS). Appli- .
cation of log odds ratio test for the above analyses did not
show any significant difference for total, acute or chronic
disease (z<1.96; p>0.05).

DISCUSSION
The results of the present study indicate that the prevalence
of filarial disease was related to the age of the person but
neither to mf status (group I) nor the mf counts (group II).
Previously it had been believed that clinical manifesta-
tions could be related to the age and mf count. 17However,
studies on sub-periodic Bancroftian filariasis in Tonga"
and on periodic Wuchereria bancrofti in Haiti" had shown
the occurrence of disease to be independent of mf status.

The chronic manifestations of lymphatic filarial infec-

tion are believed to be due to the presence of adult
worms 19 and mf apparently have no role in their
pathogenesis-". Using a mathematical model it has also
been 'shown that non-fecund infections (single worm!
single sex) could result in the development of disease,"
which would imply that microfilaraemia is not always
essential to produce disease manifestations. The present
study suggests no direct relation of mf status on clinical
manifestations. However, its possible role in. the
pathogenesis of chronic manifestations cannot be ruled
OUt.21

Neither the changes in mf status nor treatment with
DEC over a five-year period influenced the occurrence of
disease. Though statistical analyses did not show any
significant difference, those who received D EC (partial or
complete course) therapy, recorded higher disease rates
than those who did not receive DEC at all. The long term
adverse effects of DEC on onchocerciasis are well
recorded but there is no specific report of such effects in
lymphatic filariasis. to It has been observed that some
asymptomatic mf carriers develop clinical manifestations
following DEC therapy. 22Similar observations have also
been made at the VCRC clinic (unpublished data). A
study on the long term effects of DEC on patients with
lymphoedema due to both Bancroftian and Malayan
filariasis has shown that while in some cases there was
regression of the oedema volume, in others it increased in
spite of therapy. 1.23 Thus the exact mode of action and the
prophylactic value of DEC are still not clear. 24The clinical
consequences of infection and DEC therapy in mf carriers
may, therefore, depend on several other factors including
host immune status, degree of exposure to infective vector
bites and these may vary from individual to individual.
Simultaneous clinical, parasitological, immunological
and chemotherapeutic studies in an endemic population
need to be carried out to understand the complex
dynamics of infection and disease manifestations of
filariasis.
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Tcelllymphomas in north Indian adults: Clinical features,
diagnosis and treatment outcome in 20 patients
P. BAMBERY, B. KUMAR, S. .vARMA, U. KAUR, S. SEHGAL,
S. KAUR, S. D. DEODHAR

ABSTRACT
Malignant diseases of T lymphocytes in adults are uncommon.
Special difficulties arise both in establishing a diagnosis and in
therapy. We describe our experience with 20 patients admitted
to the Nehru Hospital, Chandigarh between 1980 and 1989.
They had mycosis fungoides (8), Lennert's lymphoma (3),
lymphoblastic lymphoma (8) and human T Iymphotrophic virus 1
related adult T cell lymphoma (1). All patients had advanced
disease at the time of presentation and were prescribed
chemotherapeutic regimens which they could afford. Their
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outcome was poor; most patients died within a year of first
being seen.

Treatment of patients with T cell lymphomas in India is
hampered by the late presentation of patients and the cost of the
newer, more effective chemotherapeutic regimens.

INTRODUCTION
Malignant disorders of T lymphocytes exhibit remarkable
diversity in clinical manifestations.' The course of the
disease may end fatally within a few months? or last for a
few decades.! The diagnosis is important because these
conditions often do not provide for long term survival
even though the initial response to chemotherapy may be
encouraging.' The common origin from T cells, of several
unrelated malignancies, has been demonstrated only
recently.' We describe our experience with the diagnosis
and treatment of 20 patients with malignant Tcell disease.


