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E-1 The Problem and the Quilook for
its Solution

Lymphatic filariasis persists as a
major cause of clinical morbidity and a
significant impediment to socioeconomic
development in much of Asia, Africa and the
Western Pacific as well as in certain regions
of the Americas. Indeed, the prevalence of
this mosquito-borne infection is increasing
worldwide, in large part due to the rapid
uniplanned urbanization in many endemic
areas. It is estimated that ar Zegst 120 million
persons are infected, with essentially all
manifesting either the overt findings of
lymphoedema, elephantiasis, hydrocoele and
recurrent infections or the newly recognized,
subclinical abnormalities of lymphatic and
renal function.

Despite these disappointing numbers,
however, simplified, safe, and cost-effective
methods to control and potentially eradicate
this infection have recently become available.
For example, instead of the older 12-day
treatment regimens using diethylcarbamazine
(DEC), it is now clear that much simpler
treatment stratepies employing single yearly
doses of DEC or even its daily consumption
as an additive to common table/cooking salt
are equally effective for control programmes
and much easier and less expensive to deliver.
Indeed, use of these and other techniques
have already caused the elimination of
lymphatic filariasis from Japan, Taiwan,
South Korea and the Solomon Islands; and
China too is in the final stages of an
exceptionally effective control programme.

Lymphatic filariasis has recently been
identified by the International Task Force for
Disease Eradication as one of only six
"eradicable” or "potentially eradicable"
infectious diseases. This fact, coupled with
the recognition that appropriate control efforts
can be effectively and inexpensively linked
with pre-existing national and local public
health infrastructures, now provides strong
impetus to initiate widespread chemotherapy
programmes, with concurrent vector control,
where possible, aimed at finally controlling

this parasitic infection and the morbidity that
it causes in all endemic areas.

E-2 Control of Infection

The two general strategies (which

need not be mutually exclusive) to reduce
transmission of filarial infection are:
(1) treating the human host to decrease
microfilaraemia and (2) decreasing human-
vector contact, usually by reducing the density
of the mosquito vectors. Optimal control
strategies will necessarily differ for different
endemic countries, since each must take into
account the particulars of the local host-vector
combination, existing health care
infrastructure, and cultural practices.

E-2.1  Treatment of the human population:
New straregies

‘Mass  distribution’ programmes
should completely replace those based on a
‘selective treatment’ strategy (i.e., detection of
microfilaraemics who are then treated
‘selectively’). The recommended regimens
for mass treatment would be either of the
following:

(a) DEC-fortified salt (0.2 - 0.4% w/w).

‘ Use of DEC-fortified salt for a period
of 9-12 months has been shown to be
simple, cheap and effective in
dramatically reducing or eliminating
lymphatic filariasts. It is generally
well tolerated, safely wused in
pregnancy and can be incorporated
into iodized salt. It can be utilized in
most control programmes but cannot
yet be recommended in areas where
there ig coexisting onchocerciasis or
loiasis,

(b) Single annual or semi-annual mass
administration of DEC (6 mg/kg body

weight). This regimen appears to be
as effective as the older ‘standard’
12-day course of DEC, has fewer
adverse effects, and results in
enhanced population compliance and
decreased delivery costs. Adverse




reactions, though greater than those
seen with DEC-fortified salt, are well
tolerated, but this regimen definitely
should not be used in areas where
onchocerciasis or loiasis coexists.

If, as anticipated, ivermectin sub-
sequently becomes registered for use in
lymphatic  filariasis, two additional
chemotherapy tools would become available:

. Ivermectin 400 pg/kg given once
yearly;
. Ivermectin 400 pg/kg + DEC 6 mg/kg

given once vearly,

The single-dose ivermectin regimen
appears equivalent to single-dose DEC
regimens in efficacy, safety and tolerance,
and, in addition, it has the advantage that if
can be wused safely in  areas where
onchocerciasis or loiasis may also coexist.
The combination regimen, however, appears
to be superior to either drug alone for long-
term reduction of microfilaria density and
prevalence, and it would almost certainly
become the ‘annual-dose treatment’ of choice
(except in O. volvulus and L. loa endemic
areas) if ivermectin became appropriately
registered.

The exact duration for which these
various treatment strategies need to be
sustained has not been established, though
current estimates suggest 5-10 years for
yearly-dose strategies and 9-12 months for
DEC-salt.

E-2.2 Reducing the vector mosquilo
population

Vector control has played an
important supporting role for filariasis control
in certain local programmes, and reduction of
vector density can be an important contributor
to achieving long-term sustainability of
transmission interruption, However, filariasis
control programmes should not be based on
vector reduction alone. Rather, vector control
should be implemented whenever feasible as
a complementary tool to filariasis control

i1

prograrames based primarily on drug
administration.

Certain  technologies are now
emerging that should improve vector control
capabilities, though all still require large-scale
validation and assessment of their impact on
filarial transmission as well as the subsequent
clinical effect in the human population.
These measures inciude the following:

. biocides: especially Bacillus
sphaericus (a toxin-producing
bacterium) to control Culex
quingquefasciatus,

+ polystyrene beads: to limit breeding
of culicine vectors in specific urban
situations with enclosed (e.g. latrines,
cess pits) breeding sites;

’ insecticide-impregnated bed nets and
curtaing: to limit host-vector contact;
. indoor spraying of long-lasting,

residually active pyrethroids:
especially for the adult-stage of Culex
and Mensonia mosquitoes;

. community participation in integrated
vector management: difficult to
sustain in the urban setting, but
successfully used in controlling rural
Mansonia.

E-3  Control of Disease (Morbidity):
New Strategies

Dramatic advances in our
understanding of the pathogenesis of
lymphatic filariasis, especially recognizing the
importance of local microbial superinfection
in exacerbating lymphatic pathology and
recognizing the appreciable  subclinical
pathology in the Ilymphatics of
‘asymptomatic’ microfilaraemic individuals,
have led to specific, on-going clinical trials
that appear likely to yield the following
treatment recommendations:

(a) for adenolymphangitis (ADL):
treatment (and possibly prophylaxis)
with antibiotics, since the majority of
these acute episodes appear to be of
bacterial aetiology;



(b) for lymphoedema/elephantiasis:
rigorous local hygiene with/without
local antibiotic and anti-fungal agents
to prevent ADL episodes and permit
the reversal of existing lymphoedema;

(©) for asymptomatic microfilaraemia;
early treatment to prevent further
lyvmphatic and renal damage; in the
absence of specific data, the long-
standing "standard" courses of DEC
(6 mg/kg/day for 12 days [W
bancrofti] or for 6 days [B. malayi])
rematn appropriate.

For other clinical syndromes
associated with lymphatic filariasis (e.g.
tropical pulmonary eosinophilia, chyluria, ete.)
there is no new information available to
change the current recommendations for their
extended treattnent with DEC.

E-4 Monitoring the Success of Control
Programmes: New Techniques

Surveillance of potential transmission
or established human infection in an
unsurveyed population is necessary to
determine where confrol efforts should be
initiated, how effective they are, and when
they may be discontinued, There is a major
need to replace night blood surveys as the
primary method for determining the level of
endemicity in a community. Evaluation of
antigenaemia rates in daytime, finger-prick
blood specimens from children or other
selected cohorts of the population has proven
to be a workable alternative to night blood
surveys, and analysis of infection rates in
mosquito vectors with entomologic or DNA-
based techmigues shows equal promise.
‘Rapid assessment’ techniques, such as review
of existing health reports and hospital records
or clinical examination of adult males for
hydrocoeles to assess the prevalence of
infection, are also being developed as ‘tools’
for identifying endemic communities in
previously unsurveyed areas.

Mathematical models have provided
increasingly powerful tools for analysis,

prediction and evaluation of control strategies
in other parasitic infections, and such models
should be particularly valuable for lymphatic
filariasis because of the complexity of the
interactions among the vector, human and
parasite populations and because of the long
time-scales involved in filarial infection and
disease. Models that can serve as cost-
effective tools for studying the population
dynamics of transmission and for assessing
the consequences of control interventions and
their relative cost-effectiveness are under
development.

E-5 Management of Control
Programmes

The new control strategies based on
anti-filarial chemotherapy do not require
complex management structures.

The strategy requiring the least
management input is DEC-fortified salt
distribution. = While specific inputs are
required for production, advocacy and
community empowerment, the distribution
itself can use existing (health or non-health)
delivery systems. Additionally, this approach
can take advantage of inherent cost recovery
through consumer purchasing and, thus, might
require no sustained financial input.

Single-dose, annual or semi-annual
mass treatment also rernoves the need for the
complex management structures necessary for
detecting individuval cases, and it provides the
opportunity for integration into existing
Primary Health Care systems for delivery
implementation.

Morbidity control, too, can be effected
with only minimal management input other
than training the community in the importance
of local hygiene to affected limbs or
organizing self-help support groups among
patients and their families.

While vector control generally
requires a separate management structure, it
often provides the opportunity for an
increased level of community participation.
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Opportunities also exist for integration with
existing vector-based control programmes for
other diseases (e.g., malaria).

E-6 Costs and Cost-Effectiveness of
Specific Control Strategies

The affordability of filariasis control
is particularty important because of the
relatively low priority often accorded it by
health planners..

DEC-fortified salt requires the least
resource input since it relies on existing
community purchasing practices. There is,
however, some increase in purchasing cost to
the consumer, with recent experience in India
suggesting that high quality, recrystallized
DEC fortification will add US $0.80 per year
per adult to the average bill for purchase of
salt,

The replacement of active case
detection and courses of multi-dose treatment
of the population by use of single-dose mass
treatment provides the opportunity for
increasing coverage withowt additional cost
through reallocation of existing resources.

E-7 Operational Research Needs

Though currently available
information is sufficient for immediate
initiation of large-scale filariasis control or
‘elimination programmes, there are still certain
issues which, if resolved, would enhance
programme design and implementation;
specifically, these are:

(a}) more precise estimates of the global,
regional and national burden of illness
caused by lymphatic filariasis, and
rapid assessment techniques to help
make these estimates;

(b) a control strategy that can be used
safely and effectively in areas where
bancroftian filariasis might coexist
with onchocerciasis or loiasis (i.e.,
one based on ivermectin delivery or
use of DEC-fortified salt, if proven

()

C))

(€)

safe for patients with onchocerciasis
and loiasis);

detailed, comparative, cost-
effectiveness analyses (CEA):

. between  mass-delivery  and
fortified-salt  approaches to
controlling lymphatic filariasis
(including how the delivery of
anti-filarial medication can be
integrated with other health and
non-health delivery systems);

»  for vector control - not as a
stand-alone option for filariasis
control, but as a potential
adjunct to chemotherapy-based
strategies;

« of surveillance and rapid
assessment procedures under
actual conditions of
implementation - in particular,
comparing DNA-based
techniques and mosquito
dissection for detection of vector
infectivity, and comparing blood
antigenaemia detection with
microfilarial detection by
microscopy and clinical or recall
techniques  for  determining
prevalence of infection in a
community;

identification and quantification of the
economic and social costs of filarial
disease, including costs both to
individuals and to the national health
care budget for management of
elephantiasis, hydrocoele and
adenolymphangitis;

further definition of the clinical
consequences of  ‘asymptomatic’
microfilaraemia, with its newly-
recognized accompanying
abnormalities of lymphatic and renal
fuonction, and an estimation of their
contribution to the social and
economic burden of filarial disease;



)

(g)

evaluation of the personal and social
psychology of compliance with
annual mass drug treatment or long-
term use of fortified-salt, and of
decision making in the personal-
choice use of fortified salt;

development of predictive models
which provide the kinds of
information required by managers for
planning and monitoring  control
programmes;

(h)

uniform surveillance, clinical
assessment and monitoring techniques
so that fypes of site-specific control
strategies can be defined, as well as
those areas where total eradication of
infection will be most readily
achieved.
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STRATEGIES FOR CONTROL OF LYMPHATIC
FILARIASIS INFECTION & DISEASE

A meeting was held at the Universiti
Sains Malaysia, in Penang, Malaysia from
22-24 August 1994 (list of patticipants
appended). The purposes of this meeting
were to define as precisely as possible the
current understanding of the epidemiology
and global mpact of lymphatic filariasis; to
review current control efforts in selected
endemic countries; to identify the dramatic
recent advances in clinical understanding,
therapeutic options and assessment techniques
of potential value to control programmes; and
then to determine specific control strategies
that can be recommended for immediate
implementation in endemic countries.

1. (Global Prevalence, Distribution and
Disease Burden of Lymphatic
Filariasis ' . :

1.1 Prevalence: Information  about

distribution and prevalence is an obvious
prerequisite for any meaningful discussion: of
the public health importance of a disease. For
lymphatic filariasis, caused by Wuchereria
bancrofti, Brugia malayi and B. timori
parasites, estimates of global prevalence have
been made previously by WHO (1,2), with the
latest published figures (2) indicating
infection of some 72.8 million people with
W. bancrofti and 5.8 million with B. malavi or
B. timori. These figures are based largely on
reports by member states to the WHO Expert
Committee on Filariasis, except for the
countries of Sub-Saharan Africa where most
estimates were derived from much earlier
surveys (3). Although the WHO estimates
have proved important in indicating the
numerical scale of the problem, they provide
less information relevant to the public health
importance of these infections since separate
estimates of disease are not available. A
more recent detailed assessment of available
information has attempted to correct for age,
gender, and disease-specific biases in the
earlier figures, and it estimates that
approximately 119.1 million individuals are
now infected with lymphatic filariasis
worldwide, 106.2 million having bancroftian
filariasis and 12.% million having brugian

filartasis (table 1; refs. 4,5). The number
with overt physical disabilities from their
infections is approximately 43 million, with
bancroftian filariasis accounting for almost all
(40 million} of these cases.

These recent estimates (4,5) were
based on all published and unpublished
quantitative data from the last 20 years that
was retrisvable from the open literature, from
the WHO regional offices and from individual
countries. ‘Corrections’ to this broad dataset
were undertaken in two steps. The first step
consisted of estimating age-specific rates of
infection and disease (hydrocoele in males
and lymphoedema for both sexes) in each
study, with data recorded to the nearest age-
class when available. Age-specific rates for
studies that provided only crude overall
infection and disease rates were derived as
follows:  first, age-specific rates from all
studies in a region providing such information
were combined to produce standard regional
age-prevalence curves; then, these curves
were applied to the ‘crude overall rates” given
in studies in that region to derive the
corresponding  age-specific  infection and
disease rates for the study community.
Similarly, sex ratios of infection and disease
prevalence, and, in the case of males, the ratio
of hydrocele to tymphoedema were calculated
from studies providing the required data in
each region and then used to generate gender-
and disease-specific  estimates in  those
instances when only composite overall
prevalences were reported.

In the second ‘corrections’ step the
direct and derived age-specific rates from
these studies were then combined to obtain
national and regional burdens. First, age-
estimates from each study in a particular
country were averaged to obtain the
corresponding national gender-specific, age-
prevalence curves. Then, with available
demographic  data, these curves were
converted to numbers of individuals afflicted
in a particular country by sex and age-class.
Wherever possible, WHO estimates of the
size of the national populations living in



endemic regions (derived from information
reported by Member States) were used in
these calculations. The exception is China,
where some recent estimates (6) have ignored
the populations of provinces having infection
prevalences below 1%. For the present
estimates, however, populations of all
provinces where infection is present have
been considered as the exposed, endemic
population. For global estimates, the total
number of country or regional cases were
summed, and average prevalence (expressed
in percentages) calculated using the total
endemic population as the denominator

(Tables 1a,1b).

The new estimate of the world burden
of 119.1 million cases of lymphatic filariasis
is higher than the 1992 WHO estimate of
78.6 million but, given the difference in the
methods of estimation, not very remarkably
$0. Indeed, the similarity encourages the
belief that the true burden lies in the vicinity
of these figures, and probably closer to the
more recent egtimate, since most available
figures tend (for technical reasonms) to
underestimate both microfilarial and disease
prevalence; also ‘cryptic’ infections (i.e., not
manifested by either overt lymphatic
pathology or microfilaraemia are not taken
into consideration af all in these calculations
because of the difficulty in diagnosing them
objectively and with certainty).

1.2 Geographical Distribution

The 1992 report of the WHO Expert
Committee on Filariasis (2) mndicates that
brugian infection is endemic in § countries in
Asia, while W, bancrofti oceurs in 7 countries
in the Americas, 4in the FEastern-
Mediterranean region, 8 in South-East Asia
and 8 in the Western-Pacific region; an
additional 38 countries lie within the
W. bancrofti endemic areas of Sub-Saharan
Africa. The prevalence estimates in Table 1a
indicate that India, with 45.5 million cases
and Sub-Saharan Africa, with 40 million
cases, have very similar burdens of W
bancrofii infection. Individually these regions
account for about 38% and 34% respectively
of the total world burden, a conclusion
contrasting with that from previous estimates
which suggested that the majority of filarial

infection and disease was confined to India.
In fact, in terms of prevalence, (Table 1a),
slightly higher infection and disease rates are
observed for the Sub-Saharan African region
than for India. Given the public health
significance of this finding for Africa, it is
clear that there is an urgent need for more
precise information on infection prevalence in
this region, including information to quantify
current at-risk population sizes or, at least, to
identify all endemic countries. The region
with the third highest number of cases
(14.5 million) and prevalence (1.83%) of
bancroftian filariasis 1z Asia (excluding China
and India) and the Pacific islands, followed
by China with a total burden of 5.46 million
cases. Though focally important, only low
burdens of infection and disease are observed
for ‘Latin-America and the Caribbean’ and for
the ‘Middle Eastern Crescent’.

The regional estimates for brugian
filariasis (Table 1b) indicate that China (32%)
and India (20%) account for half of the global
burden, with the South-East Asian countries
of Indonesia, Thailand, Malaysia, Philippines,
Viet Nam and South Korea accounting for the
rest.

1.3 Patterns of infection and Diseases

The global age-specific estimates seen
in Tables 2a,2b indicate the markedly age-
dependent nature of lymphatic filarial
infection and disease.  Numerically, the
largest number of cases (microfilaraemia and
disease) for both parasite genera occurs in the
15-44 year age-group, but the prevalences of
microfilaraemia and disease are highest in the
43-60+ age-group. Gender-specific estimates
indicate a male bias for microfilaraemia,
apparently 10% more cases in bancroftian
filariasts and 25% more cases in brugian
filariasis. Chronic disease due to bancroftian
filariasis also appears to be more prevalent
among males, largely because of the large
number of hydrocoele cases (26.79 million).
When the numbers of lymphoedema cases are
compared, the bias actually appears to be in
the opposite direction, with significantly
greater (about 18% ore) disease among
females (7.81 million) than males
(5.36 million cases). For brugian filariasis
both microfilaraemia (males: 6.52 million



cases, females: 3.84 million cases) and
lymphoedema  (males: 1.8 million cases,
females: 1 million cases) appear to be higher
among males.

There 1s less quantitative information
on acute disease manifestations, but these
appear to be less obviously age dependent
than do chronic manifestations (7), although
the frequency of adenolymphangitis (ADL)
episodes in individuals does appear to
increase with age and the severity of chronic
disease manifestations (8). The frequency of
acute episodes is believed to be related to the
progression to chronic disease, but it is not
known whether the episodes are determined
by intercurrent microbial infection,
immunological mechanisms or exposure to
infective mosquito bites (8).

1.4 The Global Burden of Disease

1.4.1  Disability

The 1993 World Bank Development
Report (WDR) uses Disability Adjusted Life
Years (DALYs) as a standardized metric for
comparing the public health impact of
different diseases and conditions (9). The
global burden of lymphatic filariasis was
estimated at 850,000 DALYs lost, which
represents only 0.23% of the global burden of
parasitic and infectious disease. If this
current  value is seen as a serious
underestimate, then it may equally be
appreciated as illustrating the current lack of
appropriate information and the need for more
quantitative data from which new estimates
can be derived. Such data requirements fall
into two categories: (i) estimation of disease
incidence, and (ii) estimation of the disability
level associated with each disease category.

Current estimates of disease incidence,
necessarily through lack of data, focus on the
more gross chronic manifestations. How
Justified this limited focus may be is
debatable, but what is certainly true is that
such a narrow definition significantly reduces
the estimate of disease incidence, not only
because acute disease is likely to be many
times more prevalent than chronic (8), but
also because acute disease occurs in the
younger age classes which are positively

weighted in the calculation of DALYs and
which constitute the majority of the
population of endemic countries. This age-
effect 1s likely to be particularly important in
Africa where almost no information on
incidence of acute disease exists.

Another important factor in estimating
incidence of disease is gender. The WDR
estimates (9) suggest that the burden in
women is approximately half that in men
(presumably  reflecting the  differential
occurrence  of hydrocoele).  Since acute
disease appears similarly prevalent in both
sexes (7), there is the likelihood that much
disease in women has been overlooked.

The disability associated with chronic
disease is largely unquantified but is currently
under investigation in a series of WHO-
sponsored studies.  Anecdotal evidence
suggests (10) that the impact of disability may
be both economic (e.g. lost employment
opportunities) and social/psychosocial (e.g.
stigmatisation and reclusion). Studies in a
wide range of endemic countries will be
required to define such impacts since social
and economic consequences are likely to be
highly culture-specific,

The disability associated with acute
disease is even less well understood and has
largely been ignored. ADL appears to occur
from adolescence onwards as well as in the
young adult age-groups where chronic disease
manifestations are rare. A study of chronic-
disease patients in India (8) indicates that the
duration of each ADL episode (mean of 4.1
days) is largely independent of age but that
the frequency (mean of 4.2 episodes per year)
increases with both age and disease
chronicity. The study indicates that while
some individuals may suffer ‘filarial fever’
much more often, the average for middle-aged
lymphoedema patients is 30 days a year; and
the figures suggest significant additional
disability for those with pre-existing chronic
disease, While social and economic
consequences of acute episodes are also
largely undetermined, the existence of specific
local names (e.g. Yanakkalu jwara in Tamil,
and homa ya mitoki in Kiswahili) suggests
that the condition is sufficiently obtrusive to
be commonly recognised.



Calculation of the disability associated
with acute disease would likely have an
appreciable effect on estimates of the disease
burden of lymphatic filariasis. Indeed, not
only might the disability be additive for those
with chronic disease, but it might also appear
as a new source of disability prominent in the
younger age classes which, as stated before,
are weighted more heavily in the estimate of
DALYs and which make up a larger
proportion of the population of developing
countries, Thus, it is clear that the accurate
estimation of the global health burden of
lymphatic filariasis is crucially dependent on
obtaining a more detailed epidemiological
understanding of acute disease, Furthermore,
the newly recognized existence of very
substantial amounts of ‘subclinical’ pathology
in essentially all microfilaraemic individuals
(11-13) argues that estimates of the global
health burden of filariasis must find ways to
include the health consequences of this type
of pathology as well.

1.4.2 Economic

Establishing an economic case for the
control of lymphatic filariasis will certainly
assist the promotion of filariasis control, as
review of this complex area has recently
indicated (10). While both indirect costs and
direct costs to the household and to the health
care system appear large, they are as yet
unquantified. WHO is currently sponsoring
studies in this area to complement the efforts
of others to estimate global disease burden.

1.4.3  Research priorities

For the emergent strategies for
filariasis control to be adopted by endemic
countries, the best case (health, social,
economic) for controlling this disease needs
to be made. The following areas are
identified as priorities for providing the
necessary data:

(a) adoption of standardized methods
(including rapid assessment
techniques) for collecting, presenting
and interpreting epidemiological data
on infection and disease;

(b) estimation of the incidence  of
infection and disease in Africa;

(c) definition of the epidemiology of
acute disease;

(d) assessment of disease in women;

(e) estimation of disability attributable to
chronic ‘subclinical’ disease;

4] estimation of the economic impact of
the infection and disease.

(2 assessment of the psychosocial impact
of the infection and disease,

Such information will permit more
accurate estimations of the global economic
and health burden attributable to lymphatic
filariasis; without it, "lymphatic filariasis will
continue to struggle to compete with more
prominent diseases for scarce health
resources..." (10).

2. Current National Control Strategies
of Selected Countries

Official representatives or other
knowledgeable individuals from 11 countries
endemic for lymphatic filariasis described the
policies for filariasis control in these
countries. Specific problems, successes and
current directions of these programmes were
reviewed as follows (see also Table 3).

China (14): Efforts to control lymphatic
filariasis have been intensive and concerted
since the first National Programme began in
1956, and the results have been remarkable.
From a prevalence of 31 million cases in
1956, diligent use of DEC-fortified salt and
mass treatment programmes with standard 2-
week courses of DEC have brought the
number of filariasis cases to an estimated
1.58 miilion. Indeed, in almost all of the
originally endemic provinces prevalence is
now - less than 1%. Current efforts at
controlling filariasis are focused on the use of
DEC-fortified salt for periods of 6-9 months
in communities where filariasis still remains.

Egypt (15):  Despite early success at
controlling bancroftian filariasis through DEC



delivery and mosquito/environmental control
efforts, after the control programme was
relaxed in 1965 the problem of bancroftian
filariasis began to return. Currently the peri-
Cairo, rural and semi-urban area of the Nile
detta have foci where the prevalence of
bancroftian filariasis is greater than 20%. A
division of the Ministry of Health responsible
for filariasis, malaria and leishmaniasis
control oversees filariasis control in Egypt,
and this control is based primarily on
identifying microfilaraemic individuals in
night-blood surveys and treating them with
standard courses of DEC.  Additionally,
limited mosquito control efforts relying on
insecticides, Bocillus  thuringiensis  and
insecticide-impregnated bednets are  also
utilized in some areas.

French Polynesia (16). During the 1950s
lymphatic filariasis was a public health
priority in French Polynesia, as 30% of the
population was microfilaraemic and 10%
suffered from  lymphoedema. Mass
chemotherapy with various regimens of DEC
was Initiated, the schedule ultimately
becoming 6 mg/kg delivered in single doses
twice vearly to the entire population.
Prevalence levels fell dramatically (to 2% by
1982), but after the control programme was
replaced in 1982 by a passive system of DEC
availability and health education, infection
rates returned progressively towards
pre-control levels, In 1993, the Ministry of
Public Health re-initiated the mass
chemotherapy programme, with DEC
(3 mg/kg) being given every 6 months.

India (17%. The National Filaria Control
Programme (NFCP) is a division of the
National Malaria Eradication Programme in
the Ministry of Health. The NFCP budget is
approximately 30 million ripees per year
(approximately US $1,000,000), and primary
control  strategies include larviciding and
environmental control measures for mosquito
reduction in urban areas, as well as screening
urban populations by right blood surveys and
treating with DEC (6 mg/kg/day x 12 days)
those found either to be microfilaraemic or to
have lymphoedema. Almost 4 million bleod
films were reported on during 1992, A small
number of programmes using DEC-fortified
cooking/table salt to control bancroftian

filariasis are also currently underway. Though
75% of the population at risk lives in rural
areas, all filariasis control efforts are confined
to urban areas. No assessment of the impact
of these control efforts is routinely carried
out.

Indonesia (18). Indonesia is the only country
with all three species of lymphatic filarial
parasites, with both periodic and sub-periodic
B. malayi (feline and primate reservoir hosts),
and with ftransmission by five different
mosquito genera and a plethora of individual
species. A National Filariasis Control
Programme was established in the early
1970s, and much pioneering work on ‘spaced’
low-dose DEC, with appreciable ¢community
participation and involvement of the primary
health care system, was carried out
subsequently (19). The current strategy is
based on mass distribution of low-dose DEC
(100 mg for an adult, 50 mg for a child fess
than 10 years old) given weekly for 40 weeks
by primary health care workers in endemic
communities where mf prevalence is greater
than 1%. This strategy has proven very
successful in bringing down both microfilarial
rates and the incidence of lymphoedema when
they have been monitored. Efforts to identify
additional villages in which this strategy can
be initiated are currently in progress. It is felt
that the control of lymphatic filanasis is
possible using DEC as the mainstay of the
control strategy.

Malaysia (20): A formal and systematic
Filariasis Control Programme for Malaysia
was started in the early 1960s, with current
control activities incorporated under the
Vector-Bome Diseases Control Programme of
the Ministry of Health. With an annual
incidence of 3-5 cases of microfilaraemia per
100,000 population, 17 control teams are
dispersed throughout the endemic arcas to
carry out geographical reconnaissance, night
bload surveys, treatment of cases with DEC
for 6 days, follow-up evaluation and health
education. These activities are concentrated
in the areas of the country with the highest
endemicity levels (Kedah, Perak, Kelantan,
Terengganu, Pahang and Sabah).

Papua New Guinea (21): Though no formal
national surveys have been carried out, areas



of heavy endemicity with very high rates of
both microfilaraemia (up to 98%) and
lymphatic pathology have been documented.
Similarly, no national control programme vet
exists for controlling lymphatic filariasis, but
Ministry of Health-approved mass treatment
campaigns with DEC have been undertaken
both in Western Province and in the East
Sepik region with external (Australia, WHO)
funding and assistance.

Philippines (22); The Filariasis Control
Programme is cwrrently part of the
Communicable Disease Control Service in the
Philippines. Distribution of lymphatic
filariasis (both bancroftian and brugian) is
widespread, and the true prevalence and
distribution of these infections are not
completely defined. A survey in the 1960s
indicated that 42 of 56 surveyed provinces
were endemic for lymphatic filariasis.
Control activities (treating diagnosed cases
with standard DEC regimens) currently
operate at a low level because of the meagre
financial and personnel resources available.

Sri Lanka (23). No new cases of brugian
filariasis have been reported after 1968, It is
currently estimated that there are 7.5 million
persons at risk of W. bancrofti infection along
the coastal areas of the country. Until 1987,
approximately I million blood films per year
were examined for microfilariae; more
recently about 2/3 of that number are
‘examined yearly. Although thought to be an
underestimate (becanse of inadequate sample
size), the prevalence of microfilaraemic
persons in these areas was 0.36% in 1993,
All microfilaraemic  individuals are given
DEC (150 mg twice daily for 2 weeks, with
an additional course of treatment one month
later).  The programme is administered
through a governmental Anti-Filariasis
Campaign (AFC) established in 1947. A
major part of the control activities has now
become the responsibility of the Ministries of
Health of the newly constituted Provincial
Councils. The national AFC is responsible
for coordinating this activity and also
effecting control measures outside of the
‘clagsical’ endemic areas.

Tanzania (24). Bancroftian filariasis with
significant clinical . disease is endemic in

coastal Tanzania and in areas near Lake
Victoria and Lake Malawi. At present, there
is no national programme or implemented
policy for control of either morbidity or
transmission; rather, there is an ‘indirect’
programme whereby externally supported
vector control programimes to reduce malaria
morbidity also help to control filariasis by
using both sprayed insecticides and pyrethroid
impregnated bednets. Polystyrene beads and
Bacillus sphaericus are also used for vector
control of Culex gquinquefasciatus. These
limited control efforts exist primarily in the
urban areas of Dar es Salaam and Tanga, and
there are no broadly applied control efforts in
rural areas of the country. The political will
is present, as well as the necessary expertise,
but funding for (filariasis control is not
available except for projects sponsored by
outside agencies.

Thailand (25): A Filariasis  Control
Programme was instituted in 1961, it is now
integrated into the basic health service
programme but supervised by a distinct
filariasis division. No large-scale vector
control measures are in effect, though use of
impregnated bednets and repellents s
encouraged: DEC chemotherapy is the sole
control strategy employed, with various
schedules being used to treat asymptomatic
microfilaraemic persons and clinical cases of
both bancroftian filariasis (found along the
Myanmar border and thought to be imported
by refugees from that country) and brugian
filariasis (endemic in southern Thailand).
Surveillance is performed in index areas once
every two years. The overall objective is to
reduce microfilarial carrier rates to at least
0.6% in all endemic areas and then to
interrupt both transmission and the occurrence
of lymphoedema/elephantiagis.

3 New Research Findings Giving Rise
to New Control Strategies

3.1 Infection_Control (Chemotherapy)

Currently there is but one available
drug, diethylcarbamazine (DEC), registered
for use in treating lymphatic filariasis
(reviewed in ref. 26). However, a second
drug, ivermectin (the current mainstay for
controlling morbidity in onchocerciasis [27]),



has been evaluated extensively in recent years
against lymphatic filariasis (reviewed in
ref. 28), and though not yet registered for
such use, it seems destined eventually to
become another important tool for the control
of both bancroftian and brugian filaria
infection. Furthermore, despite this relative
paucity of drugs for controlling lymphatic
filariasis, remarkable findings about optimal
ways in which DEC and ivermectin can be
used (alone and in combination} have been
made in recent years (29). This information
has spawned the development of both new
control strategies and renewed optimism that
control programmes can be successful.

DEC and ivermectin are primarily
microfilaricidal drugs, though it is clear that
for DEC (and possibly for ivermectin) there is
macrofilaricidal  activity as  well (26).
Moreover, even if these drugs had only
microfilaricidal effects, success should still be
anticipated in control programmes where they
are used, both because prolonged clearance or
decrease of microfilariae from the blood helps
to reduce transmission of infection, and
because reduced transmission and decreased
levels of microfilaremia in a community have
long been recognized to have a positive
‘clinical effect’ on infected subjects (i.e.,
decreased frequency of ADL attacks which
lead to decreased incidence of clinical
lymphoedema [30]), and thus enhanced
compliance in community treatment
programmes.

3.1.Y.  Drug regimens available for filariasis
control - Comparative efficacy

) ‘Standard’ 12-day (W, bancrofti) or
6-day (B. malayi) courses of DEC
administered repeatedly - often at one
year intervals - as mass treatment to
affected communities have commonly
formed the basis of anti-filarial
control  programmes (26). Such
regimens, however, have proven to be
expensive and difficult to administer
both because of the drug’s causing
rapid parasite death that leads to fever
and malaise (‘systemic adverse reac-
tions’), local inflammatory reactions
(‘localized adverse reactions’) or
gastrointestinal symptoms (the major

(i)

DEC pharmacological ‘side effect’) in
many who were initially micro-
filaraemic but entirely asymptomatic
(31). Indeed, it is largely because this
therapeutic regimen was 5o unpopular
that alternative treatment regimens
have been sought.  Furthermore,
while these same ‘standard courses’
of DEC have also been used in
treatment programmes focused on
‘selective chemotherapy’ where only
microfilaraemic  individuals  were
treated, this strategy, too, has proven
to be cumbersome and unworkable
both for the reasons affecting mass
treatment programmes and because of
the additional resources necessary to
carry out diagnostic procedures on the
entire population in order to identify
the microfilaraemic  individuals
requiring treatment. Thus, ‘standard-
course DEC’ cam be effective for
mass chemotherapy but at a cost in
resources, health persounel and
patient compliance that makes it
impractical for most control
programmes.

Single-dose  (‘spaced dose’) DEC
given at weekly, monthly, 6-monthly
or yearly intervals has been
enthusiastically advanced for many
years by workers especially in the
Pacific Islands and Indonesia (19,32-
34); more recently, numerous
controlled  clinical  trials have
reaffirmed the efficacy of such
regimens (29). While more frequent
single-dose DEC (usually weekly or
monthly) regimens are effective in
decreasing microfilarial prevalence
and density, their advantage over
yearly or 6-monthly DEC may not be
great enough to warrant the increased
expense of more frequent drug
delivery  (33). For bancroftian
filariasis the largest experiences with
control programmes vsing single-dose
yearly DEC have been those carried
out in Tahiti (n = 50,000; [32]) and
Fiji (n = 7,600; [33]) where 4 or
5 vearly-administeations of single-
dose DEC resulted in decreases in
microfilarial prevalence of 57% and




(iii)

86% respectively, and decreases in
microfilarial density of 78% and 97%
respectively. Similarly, for B. malayi
a control programme in Kerala, India
(n= 22,700 [35]) with 2 annual
administrations of single-dose DEC
resulted in a decrease in microfilarial
prevalence of 75% and in micro-
filarial density of 81%. It is
impressive that these community
trials, even though lacking complete
coverage of the population at each
round of treatment, yielded reductions
in microfilarial  densities  that
approximate those seen when
individuals have been treated with
single doses (or with the 12-day
‘standard course’) of DEC and
followed sequentialty for 12 or more
months (reductions in microfilarial
density of 92-96% at 1 year {29,36-
381).

Single-dose ivermectin has not yet
been used in large-scale community
control programmes for lymphatic
filariasis, but its effectiveness against
microfilariae of both W. bancrofti and
B. malayi has been evaluated in
individual patients for periods of 12-
24 months after drug administration.
Numerous earlier studies had
examined the effectiveness of lower
ivermectin dosages, but it is clear
now that a dose of 400 ug/kg vields
definitely superior microfilaricidal
activity (29,39). While microfilarial
prevalence fell by only 36-70% at
12 months post-treatment, this dose
decreased microfilarial densities by
86-99% for 12-24 months post-
treatment in both W. bancrofii and B.
malayi infections, Thus, since single
vearly (or even 2-yearly) doses of
tvermectin appear equally effective as
similar dosing with DEC, ivermectin
alone would be a valuable alternative
control tool for use in endemic
communities, especially where the use
of DEC 15 contraindicated (as in areas
where onchocerciasis or loiasis co-
exists).

(iv)

™)

The combination of single doses of
DEC and ivermectin appears to be
significantly more effective than
either drug alone (29). Again, no
community studies have been carried
out, but at 12 and 24 months post-
treatment 3 published studies (38,40-
42) comprising a total of 33 W.
bancrofti infected patients receiving
an ivermectin/DEC  combination
showed a fall in microfilarial prev-
alence of 45-70% and a decrease in
microfilarial density of 96-99+%.
Furthermore, the dose of ivermectin
used in these studies was only

20 png/ke (with 6 mg/kg DEC), not
the 400 png/kg ivermectin dosage now
felt to be optimal. In on-going trials

a similar number of patients receiving
the combination regimen of 6 mg/kg

DEC and cither 400 pg/kg ivermectin
(in French Polynesia or 200 pg/kg (in
India) also showed superior responses

one vyear after treatment (=98%
microfilarial reductions) compared to
single doses of ivermectin or DEC
alone (approximately 90%
reductions). Thus, while data on this
combination given at yearly or 2-
yeatly intervals are still preliminary,
the potential value of the
‘IVER/DEC’ combination for use as
a chemotherapeutic control  tool
appears most promising.

DEC-fortified salt (with "DEC
concentrations ranging from 0.1-
0.6%) can be used as a substitute for
normal cooking and table salt since
DEC is chemically stable. When

" consumed for periods of 6-9 months

it has regularly decreased microfilarial
prevalence by 70-100% in both
bancroftian and brugian filariasis (43).
DEC-fortified salt has been used as a
mainstay for control programmes in
very large populations in China,
Taiwan and India, with excellent
results that substantiate observations
made on patients followed
individually and in whom prevalence
of W. bancrofti microfilaracmia has
been shown to decrease by 97% after
4 months of DEC-salt usage and



whose microfilarial densities fell even
more dramatically, by pgreater than
99% (44). Though this strategy of
DEC-salt usage does appear both
workable and  highly  effective,
essentially all of the communities in
which it has been employed thus far
have only had access to salt supplies
that were strictly controlled by heaith
care authorities.

312 Adverse reactions

The adverse reactions (both systemic
and localized) developing after DEC and
ivermectin treatment (even single doses) have
been extensively reviewed (31,45). The
systemic reactions are likely the manifestation
of host inflammatory responses to parasite
antigens liberated by rapid death of the
microfilariae, while the localized adverse

reactions are probably induced by death of the

adult parasites. Such reactions are almost
unavoidable, but they can be reasonably well
tolerated by individuals or populations,
especially if it is not necessary to have the
‘long-term’ compliance required to complete
the 6-12 day ‘standard-courses’ of DEC.

Interestingly, however, not all of the
chemotherapeutic control regimens described
above induce the same degrees of adverse
reaction,  Without question, the regimen
causing fewest adverse reactions is DEC-
fortified salt usage, most individuals having
no adverse reactions at all {43). Similarly, a
recent study comparing the adverse reactions
induced by different DEC regimens confirmed
earlier anecdotal findings that greater ‘adverse
reactivity’ is seen following ‘standard course’
12-day DEC administration than after single-
dose DEC (31). Finally, when adverse
reactions of single-dose DEC and single-dose
ivermectin have been compared, the degree of
reactivity has generally been similar and
clinically very acceptable for both drugs,
though the character of the reactions (greater
systemic reactions with ivermectin and more
frequent localized reactions with DEC) differs
somewhat (31,38,46).

3.1.3  Macrofilaricidal  activities of DEC
and ivermectin

Evidence that DEC can kill adult
worms as well as microfilariae is both indirect
(long-term absence of microfilariae from the
blood post treatment, clearance of parasite
antigen from the blood) and direct
{(development of inflammatory nodules
containing dead parasites post-treatment,
observed cessation of activity of adult worms
by ultrasound techniques [26,47,48]). What is
also clear, however, is that not all adult
worms are killed by a single dose (or single
course) of DEC and that long-term or
repeated treatment is necessary to eradicate
infection (26,48). The reasons for this only-
partial macrofilaricidal effect of DEC are not
known.

Still léss certain is the degree of
macrofilaricidal activity that ivermectin has,
some recent studies suggesting similar levels
of macrofilaricidal activity for ivermectin and
DEC on W. bancrofii parasites (49) and others
suggesting complete absence of
macrofilaricidal activity for ivermectin (50).

3.2 Morbidity control

321 Adenolymphangitis and
lymphoedema/elephantiasis

The potential for morbidity control
has been greatly advanced in recent years by
increased understanding of the pathogenesis
of both Ilymphoedema and acute
adenolymphangitis (ADL) in patients living in
filariasis endemic areas (8,51,52). ADL
episodes are characterized by pain, lymph-
adenitis, lymphangitis, and inflammation in
the affected limb or scrotum, that are usually
accompanied by fever, chills and other
systemnic symptoms.  Although ADLs have
long been recognized as regularly associated
with filarial disease, their aetiology has
remained uncertain, sometimes being ascribed
to parasite toxins, sometimes to host
immunologic responses, and sometimes to
bacterial infection. Recent evidence, both
from astute clinical observations and from
immunohistological and bacteriological
studies of tissue from lymphoedematous limbs
of affected patients, has suggested that



bacterial or fungal superinfections of limbs
with compromised lymphatic function play
the primary role in triggering most episodes
of ADL (8,51,52), which, themselves, actually
cause or exacerbate the elephantiasis changes
in affected patients.

A major implication of this new
understanding is that simple measures of
hygiene, coupled with local (or in severe
cases, Ssystemic) antibiotics given
prophylactically, can have profound effects in
preventing these damaging episodes of ADL
and even in allowing the host to repair and
recover from some or all of the overt damage
caused by filarial infection and subsequent
superinfections (8,51,52). Trials are in
progress to determine the optimal regimens
for managing such patients, but it is clear that
diligent attention to local hygiene of the
affected limbs will have markedly positive
benefits. Preliminary evidence also suggests
that community-based patient self-help groups
work extremely effectively to stimulate and
maintain  personal compliance with the
vigorous hygiene regimens required for this
morbidity control; and this newly enunciated
strategy is clearly one that can be exploited
worldwide, because nowhere are such patients
lacking in the intense desire to rid themselves
of their debilitating and  ostracizing
deformities. Further validation and utilization
of this approach should lead to dramatic
decreases in the morbidity caused by filariasis
‘that should, in turn, have profound socio-
economic impact in endemic countries,

3.2.2  "Asymptomatic” microfilaraemia

The second new approach to
controlling the morbidity of lymphatic
filariagis derives from now recognizing the
urgency of treating patients with
‘asymptomatic microfilaraemia’. The ability
of such individuals to remain asymptomatic
probably relates to their immunologically
down-regulated state (53), but two sets of
recent observations have revealed that this
being clinically ‘asymptomatic’ in no way
implies freedom from °‘morbidity’, First, it
was recognized that most of these
microfilaraemic individuals have haematuria
and/or proteinuria that reflects low-grade renal
damage which does appear generally to be
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reversible after treatment (11). Second, and
even more dramatic, were the observations by
several groups of investigators using
lymphoscintigraphy to  visualize by
radioisotope tracer techniques the functional
anatomy of the lymphatic vessels (12,13).
What was seen was quite surprising, as almost
all of these infected individuals, even though
asymptomatic, had markedly aboommnal,
dilated Iymphatics and markedly abnormal
patterns of lymph flow. Though reversibility
of these lymphatic abnormalities with
treatment has not yet been demonstrated, it is
clear that the asymptomatic microfilaraemic
state is not 50 benign as initially believed, and
such patients should probably be treated as
early as possible to prevent or limit
irreversible damage to the lymphatic and renal
systems.

Finally, the further recognition from
lymphoscintigraphy studies that lymphoedema
15 not always the result of occlusion of
lymtphatic channels but can also occur when
there are extensive collaterals (12,13)
confirms the expectation that alternative
lymph flow patterns can be established
through lymphatic collaterals. Again, such
findings have important practical implications
for morbidity control, since they suggest that
even the so called ‘burnt-out’ cases with gross
lymphoedema and elephantoid changes can be
helped. The treatment of such cases should
be aggressive and should employ the most
appropriate tools available, be they foot care,
antibiotics, other drugs or even, in those
special cases where indicated, surgical shunt
procedures (54). Not only do the treated
individuals themselves benefit tremendously
from the reversal of such morbidity, but
community control programmes also become
more successful, since these ‘visible’
improvements can be appreciated by all in the
endemic communities,

313 Vector control

Vector  control  has  played an
important supporting role for filariasis control
in many local programmes, and the reduction
of wvector density can be an important
contributor to sustained interruption of
transmission. However, control programmes
based entirely on vector reduction have rarely
been continued long enough to decrease the



prevalence of filarial infection in human
populations, and experience suggests that for
its greatest impact vector control should be
implemented within the framework of an
integrated filariasis control programme based
on drug administration,

Certain new technologies are now

available to improve vector control efforts,
though all still require further assessment of
their long-term impact on infection in the

human population.

These include the

following:

@)

Biocides: The toxin-producing
bacterium Bacillus sphaericus is the
most promising new  biocidal
candidate for controlling larvae of
Culex quinguefasciarus, the main
vector of lymphatic filariasis in many
endemic areas of the world (55), and
even for controlling the Mansonia
vectors of brugian filariasis in certain
regions (56). Appropriate
formulations of this microbial agent
have shown significant residual
activity against Cx. quinquefasciatus
and Cx. pipiens in highly polluted
breeding habitats, and this bacterium
has the potential to persist and recycle
under field conditions for up to
3 months. Tt is environmentally safe
and suitable for integrated control
programmes with community
participation. The estimated cost for
vector control programmes using
B. sphaericus has been estimated as
less than US $0.5 per person per year
in areas where breeding habitats of
mosquito vectors are very common,
In recent large-scale field trials in
north Cameroon, Brazil, India, Sri
Lanka and Tanzania a rtemarkable
impact of B. sphaericus use has been
observed in reducing vector biting
density by 80% through bi-monthly
treatment of mosquito larval habitats;
in addition, there was a significant
decline in the proportion of Culex
carrying  filarial infective larvae,
Thus B. sphaericus (alternated with B.
thuringiensis) may prove to be the
selective rnosquito-control agent of
choice for wuse against Cx

(i)

(i)

(iv)

(v)

quingquefasciatus in integrated control
programmes.

Polystyrene beads: Control of
mosquito vector breeding in closed
water gystems (pit latrines and
cesspits) through use of expanded
polystyrene beads has been extremely
effective in certain urban areas with
endemic filariasis (57).

Insecticide-impregnated bednets
and curtains: Use of insecticide-
treated bednets has been successfully
employed in numerous countries to
control the anopheline vectors of
malaria (58). The value of these
methods for filariasis control must
still be determined, but preliminary
findings from Papua New Guinea are
promising.

New formulations of pyrethroids:
Synthetic  pyrethroids with long-
lasting residual effects (up to one
year) can be highly successful in
controlling adult mosquitos when used
for total indoor spraying in urban
settings  (59). Furthermore, new
repellent formulations (soap with
DEET and permethrin as active
ingredients) have good efficacy
against Mamsonia adults and residual
protection when applied on human
skin (60). Among the household
insecticide products, mosquito coils
that contain knockdown synthetic
pyrethroids also give reasonably good

protection against Culex and
Marnsonia mosquitos,
Integrated vector management:

Rapid unplanned urbanization 1is
associated with problems of
inadequate water supply, poor sewage
disposal, insufficient solid waste
management and poor water drainage,
all of which result in a profusion of
breeding habitats for Cx.
quinquefasciatus  and in  increased
filariasis transmission. While repairing
septic tanks and upgrading the quality
of pit latrines should be considered
important components of vector

Il



control campaigns in urban areas, the
joint efforts of high-level policy and
decision makers with health
authorities and municipal planners are
also required. Moreover, linkage with
non-health sectors must also occur
within municipalities to ensure their
involvement through carefully
developed intersectoral collaboration.
Finally, eliciting and sustaining
community interest and participation
in mosquitc control programmes
should be important components of
integrated vector management, as
clearly indicated in numerous
examples of successful community
participation in the removal of aquatic
plant breeding habitats of Mansonia
mosquitos and 1o undertaking
commercialization of larvivorous/
phytophagous fish culture in such
habitats, both of which have
contributed greatly to sustainable
reductions of mosquito populations

(61).

34 Programme _development and

oversight

Though the tools necessary to control
lymphatic filariasis may well now be in hand,
it is necessary to develop and evaluate
appropriate implementation strategies that will
not only be economical but also be acceptable
‘to the community and sustainable for long
periods. Simultaneous development of
appropriate  monitoring and  surveillance
methods is also a prerequisite for successful
programme management.

34,1 New tools for diagnosis and
epidemiological assessment and
monitoring

Diagnosis of active infection is
important for determining the level of
endemicity of filariasis and for evaluating the
success of control measures. At present,
however, the identification of microfilariae in
the blood (usually, of necessity, sampled at
night) is the only absolute indicator of active
infection utilized for large populations, and
the problems associated with this diagnostic
approach are well recognised (including the
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fact that some actively infected patients have
no circulating microfilariae). In addition,
antibody-based assays, the usual type of
immunodiagnostic test used to date, generally
cannot distinguish between active and prior
infection; they also have significant problems
with specificity, since individuals are often
concurrently infected by ‘cross-reacting’
gastrointestinal parasites.

Important new diagnostic tools,
however, have recently become available;
these are the following:

(i) Assays to detect circulating filarial
antigen (CFA)

The most recent and promising
immunodiagnostics are  circulating
antigen assays that can identify
patients with either microfilaraemic or
occult infections; thus, they are of
particular value for determining
endemicity of infection and efficacy
of control measures.  The ‘first
generation’ of such assays detected
circulating  phosphorylcholine-
containing antigens and proved
helpful in assessing infection rates in
areas where transmission had been
altered by insecticide spraying, in
evaluating reinfection following
administration of DEC, and in
determining possible infection in
amicrofilaremic persons (62). More
recent diagnostic tests have detected
protein antigens whose epitopes react
with the monoclonal antibodies
Og4C3 (63) and ADI2 (64). These
assays detect circulating antigens in
sera from essentially all
microfilaragmic and a proportion of
amicrofilaraemic persons residing in
W. bancrofti endemic areas.
Importantly, the levels of circulating
antigen appear constant throughout
the day (unlike microfilaraemia) and
fall to zero after successful
chemotherapy  has killed the adult
worms. Unfortunately, no comparable
assays exist for B. malayi infections.



(in)

(iif)

DINA-detection assays

DNA-based technology can now also
be used for diagnosis of filarial
infection both in humans and in the
mosquito vectors by polymerase chain
reaction (PCR)-based assays which
provide outstanding sensitivity and
specificity. For B malayi, PCR
techniques can detect a single L3 in
pools of up to 100 mosquitos, a single
microfilaria in 1 ml of blood, or the

equivalent of 1 pg of DNA in 100 pl
of blood (65). Recently a similar

PCR assay for W. bancrofii has been
developed with similar sensitivity
(66). It is estimated that one
technician can now use these assays
to screen up to 3600 mosquitos
(36 runs of 100 mosquitos each) or
1,000 blood samples in one day. The
current cost for materials (primarily
for the enzymes required for PCR) is
US $1.00 per run,

The advantages of PCR-based tests
include high degrees of sensitivity and
species-specificity, their detection of
only current infections, and the
rapidity with which their results can
be obtained (same day). In addition,
samples can be preserved at ambient
temperature for months and shipped
to a central laboratory for assay. The
priary drawbacks of this technology
are the special training and equipment
required, and the need for its
petformance in a central laboratory
with good quality control, In addition,
its use in assessing transmission of
infection in vectors requires further
validation in order to relate the
semiquantitative PCR output to the
transmission indices in standard use
that are based on detection of
infective larvae in dissected
mosquitoes.

Rapid epidemiological assessment

In part because lymphatic filariasis is
geographically widespread but often
focal, rapid epidemiological
assessment is essentia] for mapping

the distribution of infection in order
to select appropriate control strategies
n specific epidemiological situations.

Currently, night blood surveys are the
primary method for determining the
level of endemicity in a community,
and it is this technique that must be
replaced by some more ‘rapid assess-
ment’ method such as: (a) estimation
of disease or mf carrier rates through
review of existing health reports and
hospital/clinic records, (b) clinical
examination of adult males for
hydrocoeles, with extrapolation to
gauge overall prevalence of infection,;
(¢) analysis of mosquito vectors for

infection, using traditional
entomologic methods or even DNA-
based larval detection, if cost-

effective and feasible; (d) evaluation
of antigenaemia rates in daytime,
finger-prick blood specimens from
children or other cohorts of the
population.

3.4.2.  Predicrive models

Mathematical models now serve as
powerful tools for analysis, prediction and
evaluation of control strategies in several
parasitic infections (67,68), and development
of such models is particularly important for
lymphatic  filariasis since the overall
infection/transmission cycle involves
particularly complex interactions among the
human, parasite and vector populations
(69,70). Furthenmore, the very long time
scales of the processes of filarial infection and
disease also mean that such models can
provide cost-effective tools for studying both
the population dynamics of transmission and
the consequences of controfl. Indeed, recent
experience with the simulation modei
(ONCHOSIM) developed for the
Onchocerciasis Control Programme in West
Africa (67) has highlighted the usefulness of
such models for aiding the design of control
strategies, analyzing the relative efficacy of
different intervention strategies and providing
precise information on cost-effectiveness of
the various approaches.
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343  Social and economic issues in control
Progranumes

3.4.3.1 Sociceconomic findings

Because of a dearth of information on
bath social impact and economic costs of
lymphatic filariasis, research studies initiated
by WHO/TDR are currently collecting data on
these aspects of the disease. The important
results of these studies (carried out in India,
Ghana, Tanzania and the Philippines) will be
available in 1995 and will detail social
attitudes towards the disease, the direct and
indirect costs of acute and chronic disease,
and the extent of disease in women. The
results shouid be useful in quantifying the
socioeconomic burden of the disease and in
providing indicators for evaluating the success
of intervention control strategies.

3.4.3.2 Community participation

Comimunity  participation is a
recognized prerequisite for successful control
programmes based on integrated vector
control and filarial disease control (61), but
the type and level of community involvement
will depend on the characteristics of the target
community.

The most frequently encountered

barriers to engendering community
participation in filariasis control are:

14

(i) the perception that filariasis is not
serious because it is not a fatal
dizsease,

(ii) the fact that it has a slow progression
to chronic sequelae,

(iif)  the heretofore absence of hope for
clinical cure among people with
elephantiasis,

(iv) 2 lack of awareness of the cause of
the disease, and

V) the perception, particularly among
urban dwellers, that their taxes are
sufficiently "high that governmental
agencies should be able to solve
public health problems without further
community involvement.

As demonstrated, however, in many of
the most successful filariasis control
programmes, the characteristics of success in
engendering community participation include
a ‘horizontal’ community-based approach, a
‘bottom-up’ strategy, and, especially, linking
the programme with income-generating
activities (61).



4, Conclusion

Lymphatic filariasis is more
widespread and inflicts a very much greater
discase burden worldwide than was
recognized even three years ago at the time of
the last WHOQ Expert Committee on the
Control of Lymphatic Filariasis (2). The
availability of new, simplified, effective and
affordable control strategies together with the
recent designation of lymphatic filariasis as
one of only six infectious diseases considered
eradicable or potentially eradicable (71)
makes this an ideal time to initiate a global
programme to control or eliminate this disease
from all endemic countries and to assert the
optirmistic expectation that such a programme
will be successful.

4.1 Recommendations for  Control
Strategies

{a) The focus of control efforts should be
on treating the infection in human
populations, with vector control

serving a supporting role when
feasible and affordable.

(b) ‘Mass-distribution’  programmes
should completely replace those based
on a ‘selective-treatment’ strategy
(i.e., detection of microfilaraemics
who are then treated ‘selectively’).

(c) Regimens recommended for mass
treatment in areas where there is no
co-existing onchocerciasis or loiasis
would be either of the following:

(i) DEC-fortified salt (0.2 -
0.4%) used in place of regular
salt for all cooking and
seasoning for a period of 9-12
months;

(i) Single, annual or semi-annual
mass administration of DEC
(6 mg/kg body weight) for 5-
10 years.

{d) When ivermectin becomes registered
for wse in lymphatic filariasis, two
additional mass treatment regimens
will be available:

() ivermectin (400 pg/kp) given
once yearly - a regimen safe
in areas where onchocerciasis
or loiasis might also be
prevalent;

(ii) ivermectin (400 pg/kg) plus
DEC (6 mg/kg) given once

yearly, except in areas where
onchocerciasis or loiasis co-
axisis.

(e) Adjunctive vector control could
include the use of biocides (especially
Bacillus  sphaericus), polystyrene
beads, insecticide impregnated
bednets and curtains, long-lasting
residual pyrethroids, and community
supported vector management, as
locally appropriate.

4.2 Operational Research Needs

Though currently available
information is sufficient to justify the
immediate initiation of large-scale filariasis
control or elimination programmes, there are
still important issues which, if resolved,
would considerably enhance programme
design and implementation;  specifically,
these issues/needs are the following:

(a) more precise estimates of the global,
regional and national burden of illness
cavsed by lymphatic filariasis, and
rapid assessment techniques to help
make these estimates;

()] a control strategy able to be used
safely and effectively in areas where
bancroftian filariasis may co-exist
with onchocerciasis or loiasis (i.e.,
one based on ivermectin delivery, on
use of DEC-fortified salt if proven
safe, or on wide-scale vector control);
large areas of Africa would thus be
‘opened” for treatment of lymphatic
filariagig;

{c) detailed, cost-effectiveness analyses
(CEA):

. comparing yearly mass

treatment and (DEC)
fortified-salt approaches to

15



(d)

16

controlling lymphatic
filariasis, (including ways in
which the delivery of anti-
filarial medication can be
integrated with other health

and non-health delivery
systems);
. for vector contro!l - not as a

single option for filarasis
control, but as a potential
adjunct to chemotherapeutic
strategies based on annual
mass treatment or use of
DEC-fortified salt;

. of surveillance and rapid
assessment procedures under
actual conditions of
implementation - in particular,
comparing DNA-based
techniques and mosquito
dissection for detection of
vector infectivity, and
comparing  assessment  of
blood antigenaemia both with
microfilarial  detection by
microscopy and with clinical
or historical techniques for
determining prevalence of
infection in a community;

delineation and quantification of the
cconomic and social costs of filarial
disease, including the costs both to
individuals and to the national health
care budget for management of
elephantiasis, hydrocoele and
adenolymphangitis;

(¢)

®

(z)

0

further definition of the clinical
consequences  of  ‘asymptomatic’
microfilaracmia (in addition to the
newly-recognized lymphatic and renal
function abnormalities), as these
consequences are relevant to
calculating the social and economic
costs of filarial disease;

evaluation of simple measures such as
local hygiene and foot care and the
use of antibiotics locally or
systemically for preventing or
controlling morbidity;

evaluation of the personal and social
psychology of compliance with
annual mass treatment or long-term
fortified-salt uvsage, and of decision-
making in the personal-choice use of
fortified salt;

predictive models, particularly
relevant to the kinds of information
required by control managers for use
as tools for monitoring control
programmes;

uniform surveillance and monitoring
techniques so that fypes of site-
specific control strategies can be
defined, as well as those areas where
total eradication of infection will be
maost easily achieved.
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