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SUMMARY

Examination of blood from randomly selected inhabitants in two refugee
camps in Mirpur area of Dhaka city, demonstrated Wuchereria bancrofti in-
fection in 8.17% study population. In this study, the microfilaria rate in
males and females was rather similar. The highest rate of infection was
observed in the 15 to 30 years age group. Dissection results showed that
filarial larvae were found in 4~ (1.2%) of 3439. Culex quinquefasciatu.v colle-
cted in a year long study. Infective mosquitoes were found only in hot and
rainy months and the infectivity rate was 0.2%. The results point oul! active
transmission in a suburban area of Dhaka city.

INTRODUCTION

Filariasis is prevalent in this part of Indian sub-continent with different
degree of endemicity (Basu, 1957: De Meillon et ai, 1967; Gubler and Batta-
charya 1974; Sen and Puri, 1965; Varma et ai, 1961). A review of the
epidemiology of filariasis in Bangladesh was made by Wolfe and Aslamkhan
(197"1). Filariasis found in different parts of Bangladesh showed high prevalence
rate in northern districts (Megaw and Gupta, 1927; Wolfe and Aslamkhan
1971). High filaria endemicity was found in Thakurgaon, one of the northern
most districts of Bangladesh (Barry et ai, 197I ; Wolfe and Aslamkhan, 1971).
Subsequently, during the years 1969-73, an extensive epidemiological survey
was carried out by the erstwhile Malaria Institute, Dhaka, now National
Institute of Preventive and Social Medicine (NIPSOM), in the districts of
greater Dinajpur and Rangpur for both microfilaria and clinical filaria. In
Dinajpur district, the microfilaJia and clinical filaria rates were 14.81i'o and
9.49% respectively, In Rangpur district the microfilaria rate was 7.72/~ and
the clinicai filaria rate was 7.86%. In both the districts the clinical signs
consisted mainly of hydrocele and elephantiasis of the scrotum in the male
population and lymphedema and elephantiasis of the limbs were observed to
a lesser extent in both sexes.

.---.--
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Ex<.;ept ~ew cases of Srugia malayi, all filaria cases in Bangladesh were
,du,e to Wucl,ereria bancrofti (Wolfe and Aslamkhan, 1971). Culex quinquefasciatus
.was found to be the major vector of this bancrortian filariasis of noctural
pcriodicity in Thakurgaon.~ . .

Wolre and Aslamkhan (1971) reported two cases from Dhaka district by
examining blood samples from hospital patients. There was no information
on filariasis in Dhaka city. But we thought that since the great social disruption
of 1971, transmission may have indeed begun in Dhaka but that it has gone
unrecognised because of the slow, insidious nature of the disease and the
difficulty of differentiating endemic from imported cases. Two important condi-
tions for transmission are now in place: (1) Since 1971, the city has at least
tripled in population size to more than three and half million people, many
of whom moved from endemic north Bangladesh and (2) Culex quinquefasciatus

which breeds in polluted water, is now extremely common in the city (Ameen
and Moizuddin, 1973 ; Ameen et ai, 1982). Climatic and social conditions are
now little different than in Calcutta, India, a similar urban area only 250 km
to the south-west where filariasis in entrenched (Bhattacharya and Gubler 1973;
Dondero et aI, 1976; Gubler and Bhattacharya 1974; Rozeboom et ai, 1968).
But no study was done in Dhaka city except some isolated checks by the
then Malaria Institute of Bangladesh. These checks revealed that filariasis was

prevalent among the refuges .Bihari' population and found Cx. quinqueefasciatus
infected with filaria larvae (Cuellar, Touhid and Rosenberg-personal communi-
cation).

Therefore, a necessity was felt to carryout filaria survey at least in one
locality where the 'Bihari' population is living. Necessity was also felt to
know about the vector in relation to its infectivity in il suburban set up in

Dhaka city.

MATERIALS AND METHODS

The study was carried out in Mirpur, a suburban area of Dhaka city,
where the 'Bihari' refugee population is living in camps with poor sanitary
facilities. The place where the study was carried out was in section 12 of
Mirpur area. This refugee community, most of whom live in long row of
connected thatched and concrete houses. Water from tubewells or houses either

ends in pits or ditches and sewerage disposals also open in low lands and
all these serve as prolific breeding places for polluted water mosquitoes. There
are low lying areas around these localities where water from these areas
accumulate during dry and winter months and create breeding places. During
rainy season, these low lying areas are flooded with rain water.
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Parasitological observation

Blood survey was done at the beginning of the study period in March,
1983. House were visited between 20.00-24.00 hours because of the periodi-
city of microfilaria in the blood. Using sterile technique, 20 cmm blood was
drawn from the finger tip with a haemoglobinometer pipette. Thick films on
numbered slides were prepared immediately, stained on the next day with 3%
Giemsa stain solution and examined for microfilaria.

Entomological observations

Entomological investigation was carried out in the same area from where

blood samples were collected. This study was carried out for one whole year
(April 1983 to March 1984).

In each month four days were spent for entomologicai study. In two

da)'s 50 houses were searched for adult resting mosquitoes between 7. a.m.
and 10 a. m. by aspirator and torch spending 15 minutes per room. Exit

. traps were set in four rooms for two whole nights in each month. A four
men team (two indoor and two outdoor) collected biting and landing mosqui-
toes for one whole night and one part night (upto 10 p. m.).

Mosquitoes were brought to the laboratory on the same morning and the
species, number and physiological state were recorded. Female mosquitoes were
dissected for filarial larvae. The head, thorax and abdomen of each mosquito
were placed in a separate drop of saline and teased apart. The number and
stage of all filaria larvae were recorded for each body part. Larvae were
examined carefully under high power of a binocular compound microscope for
identification of species (Nelson 1960; Yen et ai, 1982).

Meteorological data

Records of rainfall, humidity and temperature were obtained from Meteorolo-
gical department situated nearby to our study site.

RESULTS

Blood samples were obtained from 514 persons of whom 249 were male
and 265 female. Out of these blood samples, 42 were found infected with Wuche-
reria bancrofti. which gave a gross microfilaria rate of 8.17%. Results of blood
examination from the two refugee camps are shown in Table-I.

The distribution of microfilaria carriers by age and sex are shown in Table-
II. Microfilarie rate of younger age group (5-14) was 7.82% for male and
6.12% for female. For middle age group (15-34) the rate was high ( 13.5%
for male and 12.5% for female). With older age group (35+), the rate came
down to 8.33% for male and 10.3% for female. From the results it appears
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Table I: Results of examination of blood samples collected in the refugee
camps in Mirpur.

-.,.-----.----- ----

Name of Camp No. examined . . I % positi:re.
No. posItIve I (Microfilana)

- ----. ---"-
364
150

514

29
13

7.96
8.66

-Kurmitola camp
-Kalapani School camp

--- -----..- - - -------
Total: 42 8. 17

.. - --- ---- . . ---

*Significantly not different, P> 0.05

that the microfilaria rate for male \Va!>higher than female upto middle age
group but the rate was slightly higher in older age female group. Again
when it was compared to male and female of all age groups, the microfilaria rate
differed little (male 8.03% and female 8.30/~).

Entomological data

In this year long study, altogether 4109 female mosquit.oes belonging to
14 species of three different genera were collected (Table III). Out of these
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Table II : Prevalence. by age and sex groups of microfilaria in persons from

Mirpur area of Dhaka city.
- ------ ..- ----- -.- ..--.. -- ------

I ___J__.I.:. __1._. Total.... __ 'M.edium
Age group

No. \ I No. I I ; No., i mlcro-
+ % + % + I /.: filaria

lexam.1 . 0 \exam. I 0 Jcxam. j ! 0 ,count....- _. ---.. --- .-----
0-4 39 0 0 29 0 0 68 0 0 0
5-9 60 5 8.9 52 2 3.8 112 7 6.2 2
10-14 55 4 7.2 46 4 8.6 101 8 79 6.5
15-19 26 4 15.3 23 2 8.7 49 6 12.2 1.5
20-24 18 I 6.5 28 3 10.7 46 4 87 9.5
25-29 5 2 40.0 14 3 21.4 19 5 26.3 6
30-34 10 1 10.0 15 2 133 25 3 12.0 5
35.44 13 I 7.7 27 I 3.7 40 2 5.0 7
45-54 I I 1 9.0 13 I 7.7 24 2 8.3 36.5
55+ 12 I 8.3 18 4 22.2 30 5 16.6 5

-------.-. -- ---- -.- --- -_...- ----- ---
Total 249 20- 8.03 265 22- 8.30 514 42 8.17 5

--' - - ------- --..- -.--'--- -- - -- ---

*Significantly not different, P> 0.05
**Per 20 mm peripheral blood.
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Table III: Combined results of mosquito collections in Mirpur area
x-
:-'

of Dhaka city, April 83 through March 1984. Z
--- .-- - --.- - - 9

i Morning,.,t-/ All oight biting I Part night biting I Exit Trap I

N

Species . . collection collection . Total i% of Total
I 109 collection - - - ---- -',- - - collectionIndoor I Outdoor I Indoor I Outdoor, I-'--- ,-- - ----- - - -- -.-- -----.-

Anopheles
annularis 4 5 9 I I - 20 0.5
barbirostris I I 0 0 0 - 2 0.05
jamesii I 0 0 0 0 - I 0.02
peditaeniatus I I 0 0 0 - 2 0.05 .,
subpictus 25 8 I I 0 - 35 0.9

vagus 41 6 8 1 I 27 84 2.0
Culex "T1

bitaeniorhynchus I I 0 0 0 2 0.05
-- r-

fuscoceala 0 4 6 3 I II 0.3
>- "-

gelidus 0 I I 0 0 - 2 0.05 >rn-
quinquefasciatus 2106 487 506 171 157 64 3491 84.9 rn-
tritaeni orhynchus 34 7 6 3 0 - 50 1.2 z
vishnui 85 81 141 3 7 5 322 7.8 ::

Mansonia "d
c:

annulifera 5 30 15 3 I - 54 1.3 "
I

uniformis 4 12 14 0 3 - 33 0.8 >
------ --- --_. - .--- --- -- - --.-- .---- -- :I:

Total 2308 644 707 183 171 96 4109 E::
tr1----.------ -.- - -- -.' ---- -." -.- -- --- ... -' - ... -- -- ,--- ------ - - -. 0

>
00 I"'"
....:a
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rmosqui,to,es, 4048 ~98,5%) were dissected but W. bancrofti larvae of all stages
,were found only in Culex quinquefasciatus. In this year long study, Cx. qui,,-
'quefasciatus was found to be the predominant species (84.9%) and found in large
'number in all months.

Night t;me biting catch in indoor and outdoor yielded few mosquitoes but
Cx. quinquefasciatlls was the predominent species (Table IV).

~

Ta~le IV: Monthly night biting catch of Cx.uninquefasciatus and its relative
prevalence among total collection.

Month
I

Indoor -. - - J --- Outdoor

_ __ Number- I %of iOtafi''-J _Num-ber'" I % of total"
April' 83
May
June

July
Augmt .,
Sept.,
Oct.,
Nov,
Dec.,
Jan.,
Feb.,
March, "

32
15
10
22
15
27
62
32
42
96
72
62

"
..

..
"
..

84

..

" ... -.-----

Total: 487
-- --

31.4(102)
50.0( 30)
29.4( 34)
78.6( 28)

100.0( 15)
93.1( 29)
86.1( 72)
78.0( 41)
97.7( 43)
84.2014)

100.0( 72)
96.9( 64)

75.6(644)

55
12
16
18
13
19
53
91
32
90
90
17

506

30.7(179)
48.0( .25)
53.3( 30)
81.8( 22)
n.8( 14)
82.6( 23)
9J.4( 58)
88.3( 103)

100.0( 32)
86.5( 104)
91.8( 98)
89.4( 19)
-- --

-_. -. .-----.
71.6(707)

-Number of Cx. quinquefasciatus

"Figure in parenthesis is the total no. of mosquitoes collected in that
month.

The other species found in appreciable number was Cx. vishnul and the
rest were found in negligible number. Very few mosquitoes were collected
from the exit trap.

Of 3439 Cx. quinquefasdatus females dissected from the suburban area
of Dhaka city, 43 (1.2%) were found infected with filarial larvae. Infective
stage larvae of W. bancrofti were found in 7 Cx. quinquefasciatus, giving an
infectivity rate of 0.2~~. These infective mosquitoes were found from April
through August 1983 (Table V).
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Table V: No. of Culex quinquefasciatus with W. bancrofti larvae in Mirpur
study area.

-- .----..
I No. mos. I No. ,

Month/Yea~ COI1:~~ Dissected j
April, 1983 206 201
May ,,100 98
June " 157 152
July .. 208 207
August.. 325 321
September " 213 210
October" 443 437
November" 335 331
December " 292 288
January, 1984 527 520
February, " 460 453
March", 225 221-_.
Total: 3491 3439

-----..

+ve

4
o
1
3
5
6

]0
]
o
1
7
5

43

._--

No. of mosquitoes with
larvael stages

!--=-~fI-~-r=-II=-.
3 0 1
o 0 0
001
o 0 3
212
6 0 0

10 0 0
100
o 0 O'
1 0 0
7 0 0
5 0 0

. - ._"--

35 1 7
--------

DISCUSSION

The study showed that filariasis was prevalent in the 'Bihari' population
in two refugee camps in Mirpur, a suburban area of Dhaka city. The micro-
filaria rate was 8.17% (42 out of 514). Aslamkhan and Pervez (1981) found
8.9% microfilaria rate among repatriated 'Biharis' from Bangladesh, living in
camps in Lahore, Pakistan. The population of these two studies in Bangla-
desh and Pakistan, originated from same group of people. They came from
both urban and rural areas of Bangladesh and Bihar in India. They aggre-
gated mainly in Dhaka city (Mirpur and Mohammadpur) after the liberation
of Bangladesh in 1972 and part of them went to Pakistan sometime after
1972 because they gave their aIlegience to Pakistan. Quite similar microfilaria
rate like in Mirpur was also observed in other countries of South-East Asian
region (Barclay, 1969 ; ColwelI et ai, 1970; Danaraj et ai, 1958; Lie, 1970).
Among the 42 positive persons 12 were younger than 11 years who could
have contracted the disease in Dhaka city only as these children did not
leave Dhaka since birth as stated by their parents. The youngest child with
infection observed in this survey was 6 years old. The older people with
microfilaria might have the infection either in Bangladesh or in India as these
older people immigrated from endemic areas of India such as Uttar Pradesh,
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Bihar and West Benga] (Raghavan, 1969) at the time of partition of India in
1947. From the results of blood examination in Mirpur area it appears
that the microfilaria rate was rising with age in the earlier years (be]ow 30)
but not as consistently in the later age group. Similar findings were also
observed in Howra, West-Bengal, India (Gubler and Bhattacharya, 1974) and in
the city of Puerto Limon and the province of Limon, Costa Rica (Paniagua
ct ai, ]983). This differences of microfilaria rate in age is probably due to
the fact that some of the persons developing disease become negative for
microfilaria. The distribution of microfilariasis carriers by sex differed very

little in Mirpur area (male 8.03~~ and female 8.3%). Quite similar observa-
tion was also noted in two separate studies in Thakurgaon Upazila, Thakur-
gaon district, Bangladesh (Barry et ai, 197]; Wolfe and Aslamkhan, ]971).
Wolfe and Aslamkhan (1971) reported high infection rate (twice) in male than
female. But here the female sample size was almost half the male and the
surveys were made in hospitals and student hostels in different parts of Bangla-
desh. In some studies carried out in other parts of the world found higher
microfilaria rate in male (Gubler and Bhattacharya ]974 ; Paniagua et ai,
1983) but while reviewing the epidemiology of filariasis in India, Raghavan
(] 969) was of the opinion that sex does not appear to influence the infec-
tion rate.!n Mirpur area median microfilaria density per 20 mm3 was five.
Barry et al. (1971) found 14 in a study in whole area of Thakurgaon
Upazila.

Cx. quinquefasciatues was found to be the only vector of bancroftian fiila-
riasis in Mirpur area of Dhaka city. Wolfe and As]amkhan (1971) found
this species acting as principal vector in Thakurgaon, in rural set up of
Bangladesh but they also found "Cx. vishnu; complex to contain infective
indistinguishable from W. bancrofti". Though Cx. vishnu;, one of the members
of vishnui complex, was the second highest mosquito (7.8%) in Mirpur
area but none were found to contain filarial larvae. However, in Mirpur area
the infection and infective rates were 1.2% respectively, a figure much
below than what was found early, (Wolfe and Aslamkhan, 1971). But
quite similar low infection and infective rates were also found in other
studies in Indian cities (Pattanayak and Chandrasekhar, 1963; Singh et ai,

1963) and Singapore (Colbourne and Ng, ]972). De Meillon et al. (1967)
reported 4.79% infection rate and 036% infective rate in urban area
of Rangoon, Burma. Aslamkhan and Pervez (1981) found 3.3% infection
rate and 0.6% infectivity rate in a study in Lahore, Pakistan. but

this study had been done only in four months in summer period (April
through July). Gubler and Bhattacharya (1974) found 1.5% infective rate in

a study ;n a snbu,ban ",ea of Calcu.ta. India. Reasonof tbis low infection~
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and infectivity rates may be attributed to comparatively low microfilaria density
in the blood oC refugee population and lesser number of mosquitoes collected
in Mirpur area. Collection of mosquitoes in the morning suffered because
each family was living in a single small room and there were not much
hiding places for mosquitoes. Another problem was that cooking was done
in the same room and smoke of tho oven definitely disturbed the mosquitoes.
During night biting collection, it was observed that all the family members
were sleeping in one room without mosquito net and as there was no other
place. Insect collector had to sit there with a bait to collect mosquitoes.
Indoor biting mosquitoes might have been distributed among so many persons
(6 to 8) which resulted in low collection.

Infective mosquitoes were found only in rainy and hot months. This
correlated with climatic condition!; favourable for parasite development in
mosquitoes (Wolfe and Aslamkhan 1971; Ray, 1957; Singh, 1967)., Infected
mosquitoes were found almost throughout the year in Mirpur. Rozeboom
et at (1968) in a study in urban Calcutta also found infected mosquitoes
throughout the year but there was marked seasonal changes in microfilarial
infection rate and found infective mosquitoes in aU months except January.

Morning resting collection in human dwelling revealed that Cx. quinque-
fasciatus was the predominant mosquito. Abdulcader (1967) in a study in
Srilanka found that this species was the most prevalent domestic species.

Density of Cx. quinquefasciatus was rather similar throughout the year
with slightly lower in rainy months in Mirpur area. Some workers Cound
that during monsoons the density decreased considerably and attributed the
cause to flushing action of rain water (AbduJcader, 1971 ; Ameen and Moizuddin,
1973; Samarwickrcma, 1967). But in our study in Mirpur. the density of
Cx. quinquefasciatus did not change very much in monsoon, this may be due to
types of breeding places available in that area. It was observed that heavy
rain could not flush the breeding sites such as blocked drains, small ditches
surrounded by houses and stagnant pools in low lying areas. De Meillon
et al. (1967) and Rozeboom et al. (1968) also did not find much relation between
fluctuation of infection rate and climatic phenomena. Higher percentage of infected
and infective Cx. quinquefasciatus were found comparatively more in morning
collection in human dwelling than in human biting collection at night. Wolfe
and Aslamkhan (1971) also observed such situation like ours in Thakurgaon.
One possible explanation of this finding in Mirpur area may be that morning
resting collections were made in many houses of that locality and night biting
collection was made only in two houses. There were filaria cases scattered
in that locality and as mosquitoes were collected from many houses, there
were many positive mosquitoes from morning house resting collection but it

91



.

Bangladesh Med. Res. Counc. Bull. December. 1986

was not so in night biting collection. In an extended study recently carried
out by the authors in a nearby area at Mirpur, Dhaka city (data not yet
published), it was observed that positive mosquitoes were found rather regularly
in a house where there was a microfilaria carrier but in a nearby house where there
were no filaria cases, no positive mosquito was found. Singh et al. (1963) said
after a study in a village of Beri in Uttar Pradesh, India, that Cx. quinquefasciatus
occupied generally the same dwelling during their life time. Count of all
parasites in Cx. quinqnefasctatus was made to know the fntcsity of infection
but very few infective larvae were observed in head or thorax of mosquito
only one or two. Even in infected moquitoes very few microfilaria were
observed in abdomen.

This study was carried out in refugee camps where exclusively 'Bihari'
population lived but there other localities in Mirpur as well as in some
parts of Dhaka city, where the "Bihari" population and indigenous. popula-
tion are either residing close together or had been residing close together
in the recent past. Further, the rural-urban drift in our cities of Bangladesh,
leading to overburdening of sewerage systems, stagnation of water and resultant
increase in Cx. quinquefasciatus (Ameen et ai, 1982) will probably lead to
an in urban bancroftian filariasis. It is possible that filaria transmission might
also be continuing in areas of Dhaka city where microfilaria carriers are pre-
sent. It is therefore, important to carry out filaria survey in other parts of
Dhaka city to understand the epidemiology of the disease and to plan any
future control programme.
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