Update on Lymphatic Filarial Infections
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Filarial infections remain significant causes of disability in
tropical areas worldwide. However, insights into the
developmental and molecular biology of the parasite and
the immunobiology of the host response to infection have
advanced our understanding, even as progress is being
made towards implementing eradication programs.

This article summarizes some of the recent advances in
the understanding of filarial biology and parasite immune
evasion mechanisms, and reviews those newer aspects of
diagnosis and treatment most relevant to clinicians.

Introduction

Lymphatic filariasis, caused by infection with the filarial
nematodes Wuchereria bancrofti, Brugia malayi, and Brugia
timori, is estimated to infect over 129 million people in trop-
ical and subtropical areas worldwide [1]. Most of the filaria-
infected individuals have a subclinical condition associated
with patent infection, and acute manifestations (filarial
adenolymphangitis, acute dermatolymphangioadenitis, and
tropical pulmonary eosinophilia) are rarely life threatening.
However, chronic manifestations, such as lymphedema
(elephantiasis) and hydrocele, are debilitating and are
estimated by the World Health Organization to account for
nearly five million disability-adjusted life years. Among
parasitic diseases, only malaria ranks as being more
debilitating [1]. Both host inflammatory response to adult
worms and lymphatic dysfunction (perhaps resulting in
secondary bacterial infections) have been implicated as
mechanisms for the pathology associated with lymphatic
filariasis [2]. Efforts to eliminate the burden of disease,
therefore, must necessarily focus on preventing infection,
early treatment of infected individuals, and controlling or
stabilizing the morbid complications of infection.

A number of important advances have been made in
recent months in our understanding of parasite biology and
the host-parasite relationship. Our appreciation of the mag-
nitude of clinical disease is deepening, even as diagnostic
and therapeutic advances bring us closer to the elimination
of lymphatic filariasis as a public health problem.
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Parasite Biology

Parasite development

The causative agents of lymphatic filariasis are all transmit-
ted by blood-feeding arthropods. Infective stage larvae (L3)
penetrate the host through an arthropod-induced break in
the skin. Larvae subsequently migrate to the afferent lym-
phatics and develop into adults. Adult females produce
microfilariae (L1 or mf) that migrate to the bloodstream
where they can be picked up by their mosquito vector.
Most of the microfilariae display a periodicity in their
bloodstream appearance, with the highest concentrations
coinciding with the peak feeding time of the local vector.

Understanding the processes involved in life cycle pro-
gression may help identify areas amenable to intervention.
Unfortunately, many aspects of the developmental biology
of filarial parasites await elucidation. This lack of insight
has stemmed, in part, from the lack of consistent in vitro
methods for culturing the early life cycle stages of the
parasite [3]. A serum-free system has been developed that
supports the development of L3 into viable fourth stage
larvae, providing the opportunity to examine the mini-
mum requirements for early parasite development in the
mammalian host. In the absence of human serum, molting
to the L4 stage has been shown to require the addition of
arachidonic acid and coculture with the yeast Rhodotorula
minuta |3]. Recently, inhibitors of the lipoxygenase path-
way of arachidonic acid metabolism have been shown to
block molting in this system [4]. If life cycle progression
could be similarly blocked in vivo, readily available phar-
macologic agents could be of use in preventing the estab-
lishment of infection. Even if molting to L4 is only
delayed, the prolonged exposure of L3 antigens to the host
immune system could potentially allow for the develop-
ment of a protective immune response similar to that
induced by radiation-attenuated larvae.

Control efforts might be further aided by an under-
standing of life cycle progression in the insect vector. For
example, an appreciation of the seasonal variation in trans-
mission intensity in some areas, as determined by ambient
temperature variation [5], could allow limited vector
control resources to be focused on those time periods
when they are likely to have the greatest impact.

Parasite genetics and molecular biology

Genomic research theoretically could provide the basis for
identification of each protein expressed by filarial nema-
todes during their life cycle, and may accelerate the identifi-
cation of diagnostic and vaccine candidates; in addition, it
should provide insight into the molecular basis of immune






