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worthy in this regard that intraocular microfilariae
were not present in either group before treatment.
Although microfilariae appeared in both the cornea
.and the anterior chamber of members of both groups.
the number of people with intraocular microfilariae,
the time microfilariae stayed in the eye, and the
absolute counts of microfilariae, both in the cornea
and the anterior chamber, were higher in those
receiving DEC lotion than in those receiving DEC
tablets. In particular, at 2 and 6 months microfilariae
were still present in the eyes of more than half the
patients receiving DEC lotion.

Although microfilariae appeared in both the
anterior chamber and the cornea during DEC lotion
therapy, the greatest migration was into the anterior
chamber. Another study, examining the effect of the
DEC lotion on intraocular microfilariae, showed an
apparent reduction in intracameral microfilarial
counts in people receiving the lotion.!"" As the
authors point out, the ophthalmic examinations in
this previous study were conducted by a number of
different observers, and therefore their findings
relating to intraocular microfilariae must be regarded
with circumspection.'' The present study. however.
shows quite clearly that DEC lotion ‘drives’ micro-
filariae into the eye, especially into the anterior
chamber, to an even greater extent than does oral
DEC.

Evidence of optic nerve involvement, that is, visual
field constriction and/or optic nerve pallor (optic
atrophy), occurred with approximately equal
frequency in each group. The generalised constric-
tion of visual fields to S to 10 degrees has been
described as a common finding in patients with
onchocerciasis, and visual acuity usually is not
reduced.'? Similar visual field defects also have been
reported as occurring acutely during oral DEC
treatment. "

Optic atrophy has long been viewed as part of the
clinical picture of onchocerciasis. Recently, however.
a number of reports have suggested an association
between optic atrophy and the use of onchocerciasis
chemotherapy.'*'* In a study in the Cameroons
Anderson and co-workers found that 3 of 18 people
treated with oral DEC developed optic atrophy. and
6 of another 21 people showed some changes in the
appearance of the optic nerve during DEC treat-
ment.® The risk of optic atrophy was similar in
another study in which combined therapy. consisting
of DEC followed by suramin, was used.'* Using
fluorescein angiography Bird and co-workers"
found acute optic neuritis in 9 of 11 people receiving
oral DEC and an aggravation of fluorescein leakage
in 4 of a further 10 patients who had pre-existing
leakage. They also demonstrated the frequent de-
velopment of acute self-limiting lesions of the retinal
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pigment epithelium. Both the optic nerve changes
and the retinal pigment epithelial changes could be
recognised only by fluorescein angiography. Neither
of these could be observed during the present study
because fluorescein angiography was not used. Con-
versely, optic atrophy developed in 3 patients in our
study but is not considered in the study of Bird and
co-workers, as their follow-up was for only 8 days. Of
particular concern in the present study is the fact that
visual field constriction and optic atrophy developed
as commonly in people who received DEC lotion as in
those who received tablets.

The transepidermal application of DEC as a lotion
has been advocated as a way of eliminating systemic
absorption, thus preventing ocular and systemic re-
actions.®® Serum levels of DEC in patients receiving
DEC lotion are less than one-tenth of those found in
patients receiving DEC tablets.> However, sufficient
drug appears to be absorbed to initiate the complex
and as yet undefined series of events that have
plagued the clinical use of oral diethylcarbamazine in
onchocerciasis, resulting in both systemic and ocular
side effects, including optic atrophy.

The death of microfilariae in the cornea and the
development of fluffy corneal opacities are direct
evidence that microfilariae are dying inside the eye.
This strongly suggests that DEC lotion kills intra-
ocular microfilariae, and indicates that the effect of
DEC lotion is not limited to the skin. However, it
must be acknowledged that there is the remote possi-
bility that microfilariae lethally damaged by DEC
could migrate into the cornea and subsequently die.

An increase in the number of people with anterior
uveitis was noticed in both groups. For the most part
the anterior uveitis was relatively mild. However,
uveitis developed more frequently and was more
persistent in those who received DEC lotion. The
pathogenesis of uveitis is not clear, but it is possible
that it is related to the presence of circulating immune
complexes which could cause vasculitis and subse-
quent leakage of serum proteins and cells from vessels
into the anterior chamber. It should be noted that
proteinuria has been reported as developing with
DEC therapy and is seen more commonly with DEC
lotion.'® It is interesting, therefore, to note that the
development of proteinuria appears to be correlated
with the presence of circulating immune com-
plexes.'” and it may be that a similar mechanism is
involved in causing uveitis.

The development of an area of acute focal chorio-
retinitis in a patient receiving DEC tablets was
especially interesting, as we are not aware of a similar
lesion having been previously reported as a result of
DEC treatment. It is impossible to tell whether this
lesion occurred because of, or in spite of, the con-
current use of DEC. This active lesion developed in
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an eye which already had evidence of onchocercal
chorioretinitis, as did the new lesions in 2 patients
receiving DEC lotion. It should be noted, however,
that new chorioretinal lesions developed in another 2
people who were receiving DEC lotion and who did
not have pre-existing chorioretinal lesions. While
these probably were not due to a direct effect of the
DEC lotion, the use of the lotion certainly did not
prevent their appearance.

Several authors have commented on an apparent
association of onchocerciasis and glaucoma, par-
ticularly juvenile glaucoma, in certain areas of
Africa."®' This led to speculation of a causal
relationship of onchocerciasis to glaucoma and to the
suggestion that intraocular pressure was lowered by
DEC treatment.® More recently, an extensive study
has shown that people with onchocerciasis have, if
anything, lower intraocular pressures than people
without onchocerciasis, except for the few people
who develop secondary glaucoma following severe
uveitis.” No one in the present study had a raised
intraocular pressure, and there was no significant
decrease in pressure over time. These findings would
support the contention that onchocerciasis per se
does not elevate intraocular pressure.

In conclusion, during this study all of the major
ocular side effects described as occurring with oral
DEC were seen with both topical and oral DEC
therapy, with the exception of globular limbitis. The
more subtle changes in the retinal pigment epithelium
and optic nerve were not seen in this study and could
not have been detected without fluorescein angio-
graphy. The transepidermal administration of DEC
as a 2% lotion was associated with a higher incidence
of ocular changes than was the oral administration of
DEC. In particular, those patients receiving DEC
lotion had more microfilariae migrate into the
anterior chamber and cornea. Patients receiving
DEC lotion also had more new chorioretinal changes
develop during treatment. Of perhaps even greater
significance was the fact that visual field constriction
and optic nerve pallor occurred in patients in both
groups.

In terms of safety and efficacy there seems to be no
reason to prefer DEC lotion to DEC tablets, since
previous reports have shown that DEC lotion is only
marginally better than placebo lotion'' and far less
effective than DEC tablets® in reducing microfilarial
skin-snip counts. DEC lotion also produces at least as
many systemic side effects as DEC tablets. Therefore,
from the present study there seems to be no reason
for contemplating the use of DEC lotion to reduce the
ocular involvement in patients with onchocerciasis on
the grounds that the lotion has less ‘toxic’ side effects,
or that it protects the eye by encouraging or allowing
the microfilariae to migrate from the eye to other
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tissues.® In fact the use of the lotion caused the
appearance of increased numbers of intraocular
microfilariae and was attended by even more ocular
changes than seen with oral DEC.
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