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Bancroftian filariasis in coastal north Trinidad: the effects of mass
chemotherapy using spaced doses of diethylcarbamazine citrate on

human microfilaraemias and vector infection rates .

M. B. NaTuan*, P. J. S. HamiLToN, S. MONTEIL AND E. S. TIKASINGH

Abstract

The effects of a mass chemotherapy programme using spaced doses of diethylcarbamazine citrate
on Wuchereria bancrofti microfilaraemias and vector infection rates were studied in an isolated rural
community of 650 people in north Trinidad where a microfilaria rate of 15% had previously been
recorded. A single oral dose of 6mg/kg body weight was given at monthly intervals for one year. After
6 months, 79% (52/66) of persons previously microfilaraemic had become negative. After 12 months
the negative proportion had increased to 90% (63/70). The geometric mean microfilaria density of
those still microfilaraemic was reduced from 19:7 to 4'6 per 100mm? of blood. Of 147 initially
negative persons, none had become positive following treatment. Filarial infection rates in Culex
quinquefasciatus from randomly sampled houses fell from 6:4% to zero; in houses where occupants
with microfilaraemia had been identified before treatment, the rate was reduced from 15-8% to zero.
In a supplementary study, however, weekly collections from one initially positive house showed a
rapid decline in the vector infection rate from 43% to 2% after three months but an additional 3
months elapsed before the index reached zero. There was negligible microfilarial uptake by the
vectors from residual low-density microfilaraemias (<10 microfilariae per 100mm? of blood) after
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chemotherapy.

Introduction

Diethylcarbamazine citrate (DEC-C) is the most
widely used drug for the treatment and control of
human lymphatic filariasis. On a community basis,
control measures may be selective or total. The latter,
involving persons both with and without patent
microfilaraemias, is probably the most effective
method, although in practice it may be difficult to
achieve (HAWKING, 1978; DUKE, 1980 and others).
Treatment usually comprises 72mg DEC-C per kg
body weight (WHQ, 1974) given in divided daily
doses over 14 to 21 days or at longer intervals of
weeks, months or even years, depending on logistical
and administrative considerations as well as public
acceptability of the regimen.

In the present study, conducted in an isolated rural
village on Trinidad’s north coast, DEC-C was admi-

nistered on a mass treatment basis using a monthly"

regimen so that changes in the infection status of the
vector, Culex quinquefasciatus, could be monitored
and related to quantitative changes in the human
microfilaria reservoir. The study was preceded by
investigations of the entomological, parasitological
and clinical characteristics of filariasis due to both
Wuchereria bancrofti and Mansonella ozzardi (see
NATHAN, 1981; NATHAN et al., 1982a) and an
evaluation of blood sampling techniques for micro-
filaria detection (NATHAN et al., 1982b). In those
studies microfilaria rates of 15% and 25% were
recorded for W. bancrofti and M. ozzardi respectively.
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Also, the lack of any microfilaricidal action of DEC-C
on M. ozzardi (see BARTHOLOMEW et al., 1978) and
the refractoriness of C. quinguefasciatus to this parasite
(NATHAN, 1981) were established. For these reasons
detaiis of human and vector infection rates with M.
ozzardi have not been presented in this paper.

Methods and Materials

Drug Administration

A demographic survey of the study village, Blanchisseuse,
was carried out before the intervention. A population of 650
people and a total of 200 houses were censused (NATHAN et
al., 1982a). The houses were mapped and sequentially
numbered and each occupant was assigned an identification
code. To maximise | participation, public and school
meetings were held and films about filariasis were shown to
explain the purpose and benefits of the campaign.

EC-C was administered in single doses of 6mg per kg
body weight at monthly intervals for 12 months (total dosage
72mg per kg body weight); children under five years of age,
none of whom was found to have microfilaraemia (NATHAN
et al., 1981), and pregnant or breastfeeding women were
excluded from treatment. The number of 50mg tablets for
each subject’s monthly dose was calculated using an
age-weight-dosage table. To administer the drugs house-to-
house and school visits were made over a 3-day period each
month. As far as possible, the swallowing of tablets was
supervised by the field staff. Medical coverage for the
possible treatment of side effects was provided by a
physician or nursing staff, or both.

Parasitological methods
Pre-chemotherapy microfilaria rates were determined by a

_night blood survey involving over 90% of the population.

Thick smear and Nuclepore filtration methods were used
(NATHAN et al., 1982b); the survey results have been
detailed by NATHAN et al., (1982a).

Evaluation of treatment was by filtration and examination
of 100mm> samples of ear-prick blood (NATHAN e al.,
1982b). Microfilaria carriers were re-examined 6 or 7 months
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after initiation of treatment and again upon completion of
treatment. Other members of the households in which the
microfilaria carriers lived, but who were negative before
intervention, were re-examined once at the end of the
campaign.

Entomological methods

Baseline studies of C. quinquefasciatus were carried out
over an 8-month period, March - October 1979, in the year
preceding the campaign. They were resumed in February
1980, nearly 2 months before treatment began and were
continued throughout the 12 months of drug administration.
8 houses were selected each week using a list of random
numbers (from which selected numbers were then delleted)
and the bedrooms were searched for resting mosquitoes.

Collections were supplemented during the last four
months of treatment, November 1980 - February 1981, by
additional catches made in a further 8 houses each week, also
selected at random from a list of those known to have had
one or more occupants with microfilaraemia before drug
administration. There were 66 houses in this category,
hereafter referred to as positive houses.

Data were also obtained from weekly collections in a
‘sentinel’ house with 4 occupants, one of whom was
microfilaraemic before treatment started (188 microfilariae
per 100mm> of blood). This house was chosen because
previous observations had shown that mosquito densities
and infection rates were both high. Infection rates in the
mosquitoes were determined by individual dissection using
procedures consistent with earlier studies (NATHAN, 1981).
To minimize the effect of changes in age structure of the
vector popuiation on the calculated infection rate, nullipar-
ous unfed females, which comprised only 8% of the total
catch, have been excluded from the results.

After the drug administration programme the potential of
the remaining low-density microfilaraemias as reservoirs of
infection was assessed by examining mosquitoes collected
from the houses of persons who still had detectable
microfilaraemias. Wild mosquitoes were also dissected after
engorgement on the legs of one of these low-density carriers.

Results

Population coverage

628 people, including post-census new arrivals in
the village, were eligible for treatment at the begin-
ning of the campaign in late March 1980. Of these
subjects, 29 refused treatment either at the outset, or
later during the course of the campaign. Due to
emigration, absenteeism and unrelated deaths an

additional 74 did not complete the full course. The
remainder were given the full course, although 45% of
the doses distributed were not seen by the field staff to
be swallowed.

In the blood survey which preceded the campaign,
87 W. bancrofti microfilaraemias were identified; 3 of
those subjects died before the end of the study, 3
emigrated and one refused to complete the full course
of treatment.

Human microfilaraemias and densities

76 persons who initially had microfilaraemia, and
were still living in the village, were re-examined after
6 to 7 months of drug administration or at the end of
the campaign. 52 of 66 mid-treatment examinations
were negative (Table 1). Microfilaria counts were less
than 5 per 100mm? of blood in 10 of the 14 positive
persons and geometric mean microfilaria density of
the positives was reduced from 19-7 to 5-2. All 14
mid-treatment positives were again examined at the
end of the treatment schedule; 8 had become negative
whilst the six remaining positive had microfilaria
counts equal to or lower than their mid-treatment
counts (geometric mean microfilaria density = 46).
One other person, not examined at mid-treatment,
was still positive in the final survey. 67 of the 76
participating subjects who were initially positive were
negative at either mid- or post-treatment follow up; 46
were negative on both occasions.

Also examined at the end of the course were 147
subjects who were initially negative; none had detect-
able microfilaraemias.

Vector infection rates and worm loads

(a) Village-wide results. A baseline infection rate of
6°4% (45/699) was established in C. quinquefasciatus
during March - October 1979 in the year preceding
the campaign (Fig. 1). The mean worm load per
infected mosquito was 5 (range 1-22). One infective
mosquito was found (0°1%) which harboured 9 third
stage larvae. When entomological studies were re-
sumed in February 1980, following heavy rains in
December and January, mosquito densities were high
but the population rapidly declined with the onset of
drier weather. Although extrinsic factors which could

Table 1—Wuchereria bancrofti microfilaria (mf) densities per 100mm? of ear-prick blood in pre-treatment carriers before,
during (in the sixth or seventh treatment month) and after chemotherapy.

Pre-treatment

Mid-treatment Post-treatment

Cumul- Cumul- Cumul-
MIf count per ative ative ative
100mm® blood No. of persons % No. of persons % No. of persons %
0 - — 52 788 63 70-0
<l* 7 8-0 — — — —
1-5 20 310 10 93-9 4 95-7
6-10 3 34-5 1 955 2 98-6
11-30 19 563 2 98-5 0 986
31-50 6 63-2 0 985 0 986
51-100 14 79-3 0 98-5 0 986
=100 18 100-0 1 1000 1 100-0
Total 87 66 70

*Detected by alternative sampling methods
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Fig. 1. Reduction of the filarial infection rate in Culex quinguefasciatus during mass chemotherapy with diethylcarbamazine, administered in
monthly doses of 6mg per kg body weight, Blanchisseuse, north Trinidad.

A—monthly rainfall, Blanchisseuse;

B—village-wide results;

C—results only from houses with occupants who had microfilaraemia before treatment;

D—results from the sentinel house where one of 4 occupants had microfilaraemia before treatment.

Baseline infection rates were established March-October 1979.

Broken line—mean catch size; solid line—fialarial infection rate.
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Table 2—Microfilaria (mf) counts per 100mm® of ear-prick blood from persons who still had microfilaraemia after
treatment, and the infection status of resting Culex quinquefasciatus subsequently collected from their households

No. mf per 100mm® blood

No.
mosquito
collections No.
Pre- Mid- Post- associated with mosquitoes Proportion
treatment treatment  treatment ‘carrier’ dissected* infected
House A 90 1 1 3 51
27 2 2 4 97 0/97
83 11 8 - 97
House B 154 —_ 9 0 0 2/14
902 269 158 1 14
House C 114 5 1 4 34 0/34
House D 256 26 2 3 13 0/13
Total 158 2/158

*The presence of positive persons in the house on the night preceding mosquito collections was confirmed.

otherwise have reduced the vector infection rate were
not apparent, and there had been no evidence of
seasonal changes during earlier studies (NATHAN,
1981), this index declined from 7-7% in February
1980 to 3-3% in March (the first round of drugs was
not distributed until the last week of March). In
April, the second treatment month, the index drop-
ped to zero; however, mosquito densities had by then
reached very low levels and only 31 mosquitoes were
captured and dissected. Following the onset of the
rains in May, the vector population again increased
and between April 1980 and February 1981, treat-
ment months 2 and 12, 905 mosquitoes were dissected
yielding only one infected mosquito, which harboured
a single microfilaria in the thorax.

(b) Results from positive houses only. 89% (40/45) of
the infected mosquitoes captured during the baseline
study were from the 66 positive houses. The baseline
infection rate in mosquitoes from these houses was
15-8% (40/523), more than twice as high as the
village-wide rate (Fig. 1). In these houses intensified
activities during the last three months of treatment
produced only one infected mosquito, which har-
boured 3 first stage larvae; during the 11 months up to
and including that of the final round of treatment,
only 0-3% (2/744) of mosquitoes were found to be
infected.

(¢) Results from the sentinel house. Before the first
round of drug distribution, infection rates in mos-
quitoes from the sentinel house were 43% (54/127) in
February and 26% (36/141) in March (Fig. 1). The
infection rate fell steadily over the next 3 months but
another 3 months elapsed before the rate reached
zero. During the remaining 6 months, 464 mosquitoes
were dissected but no other infection was found.

(d) Post-treatment results from houses with low-density
microfilaraemias. The microfilaria counts pre-, mid-
and post-treatment of the 7 subjects who were still
positive at the end of the treatment course are
presented in Table 2. In order to determine their

potential as a source of infection, morning bedroom
searches for resting mosquitoes were conducted on up
to 4 occasions in each of the 4 households where these
individuals lived. Dissections revealed no infected
mosquito in 3 of the houses, but in the fourth 2
mosquitoes, one with 6 and the other with 16
microfilariae or early first stage larvae, were found
during a single collection of 14 mosquitoes. The only
carrier who slept at the house on the night preceding
collecuon had a microfilaria density of 158 per
100mm?® of blood; he had not been a resident of the
village for several months and had not completed the
full treatment course.

(e) Ingestion of microfilariae by C. quinquefasciatus
from a subject with low-density microfilaraemia. 17 C.
quinquefasciatus were collected and dissected after
feeding on a microfilaraemic volunteer, between 2100
and 2300 h. At 2200 h microfilaria counts of 3 and
one were obtained respecnvely from 100mm?® (Nucle-
pore filtration) and 25mm?® (thick smear) capillary
blood samples taken from the subject. A single
microfilaria was recovered from the bloodmeal of one
mosquito.

Retreatments

Upon completion of the study, the subjects with
persistent microfilaraemias were given an additional
course of DEC-C totalling 72mg per kg body weight.

Discussion

The microfilaria reservoir has been effectively
reduced on a community basis by mass administration
of DEC-C in spaced doses at weekly, monthly or
yearly intervals (BURNET & MATAIKA, 1961; KESSEL,
1971; OUTIN-FABRE et al., 1972; LAIGRET et al., 1978,
1980). Such campaigns have usually been evaluated in
terms of reduced microfilaria rates and densities
although changes in vector infection and infectivity
rates have also been measured in some instances
(BURNET & MATAIKA, 1961; SuZUKI & SONE, 1975;
KOLSTRUP et al., 1981). However, the i.mportance of
residual low-density microfilaraemias for sustaining







