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Corneal ulceration in the developing world—a silent epidemic

Anyone who has spent time in Asia or Africa can invariably
recall a vivid image of a blind beggar, sometimes an elderly
person but frequently a child with opaque corneas, haunt-
ing the bazaars and marketplaces of cities and villages. The
spectre is so common that it almost passes unnoticed, but
these individuals who are bilaterally blind represent only a
small fraction of the millions who suVer monocular blind-
ness as a result of corneal trauma and subsequent
microbial keratitis.
With the global figure of blindness rapidly approaching

40 million, attention naturally is focused on cataract, which
is responsible for 50% or more of all visual disability, and
trachoma which is still an enormous public health problem
aVecting 500 million people worldwide and responsible for
25% of all bilaterally blind individuals.1 Xerophthalmia,
onchocerciasis, and glaucoma account for several millions
more of the 85% of the world’s blind individuals who live
in developing countries in Asia and Africa.2

While corneal blindness in the developing world has
traditionally been attributed to trachoma, xerophthalmia,
measles, neonatal ophthalmia, and leprosy, Thylefors3 con-
tends that the importance of superficial corneal trauma in
agricultural work, which frequently leads to rapidly
progressing corneal ulceration and visual loss, has been
overlooked as a worldwide cause of monocular blindness.
He estimates that up to 5% of all blinding conditions are
directly related to ocular trauma and subsequent infection.
Population based studies in several countries tend to sup-
port this assumption. In the Nepal blindness survey
corneal trauma and ulceration were found to be the second
leading cause of unilateral visual loss after cataract,
accounting for 7.9% of all blind eyes.4 In Malawi,5

Tanzania,6 and Bangladesh,7 corneal scarring was found to
be responsible for 39–55% of all cases of unilateral blind-
ness. Surveys of blind children in Africa have shown that
approximately 70% of all visual disability in this group is
caused by corneal opacification.8

Even though the prevalence of corneal scarring in a
population may be used as an indication of the occurrence
of corneal ulceration, the true incidence of keratitis can
only be determined by a large population based survey. In
the USA Erie et al 9 reported the incidence of ulcerative
keratitis in a carefully defined population in Olmsted
County, Minnesota over a 39 year period from 1950 to
1988. In this retrospective population based survey the
mean age and sex adjusted incidence of ulcerative keratitis
was 5.3 per 100 000 population increasing to 11.0 per
100 000 during the 1980s, the increase corresponding to
the widespread use of cosmetic contact lenses. Until
recently, a similar population based study in a developing
country had not been documented. In 1996 Gonzales et
al 10 reported the incidence of corneal ulceration in
Madurai District, Tamilnadu, south India. This retrospec-
tive population based study surveyed all of the corneal
ulcers occurring in 1993 in Madurai District, an adminis-
trative area in the state of Tamilnadu with a population of
over three and a half million. There were 1148 cases of
corneal ulceration recorded in medical records in the
district, yielding an annual incidence of 3.4 cases of
corneal ulceration per 10 000 population. But, by carefully
questioning all of the medical practitioners in the district
and examining hospital records and patient charts in oph-
thalmologists’ oYces, Gonzales et al were able to extrapo-
late a much truer estimated annual incidence of corneal
ulceration of 11.3 per 10 000 population.
To put these figures in perspective, the incidence of cor-

neal ulceration in Olmsted County, Minnesota from 1980
to 1988 was 11.0 per 100 000 population. The estimated
true incidence of corneal ulceration in Madurai District,
Tamilnadu, south India in 1993 was 113.0 per 100 000
population, or 10 times the incidence reported in the USA.
Applying the 1980–8 incidence rate in Olmsted County to
the 1990 US population yields an estimate of 27 000 cor-
neal ulcers annually. Applying the 1993 incidence rate in
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Madurai District to the state of Tamilnadu alone yields an
estimate of 50 000 new ulcers every year. If these statistics
are generalised to all of India, an estimated 840 000 people
a year in that country develop a corneal ulcer. In absolute
numbers this is 30 times the number of ulcers seen annu-
ally in the USA.
Undoubtedly, true estimates of the magnitude of blind-

ness from corneal ulceration in the developing world
remain elusive because of the unilateral nature of keratitis.
However, data from the Madurai study indicate that
corneal ulceration is much more frequent in developing
countries than previously recognised, and it also appears to
be occurring in epidemic proportions. A comparison of
population based studies in the USA and India indicates
that there is at least a tenfold higher incidence of corneal
ulceration in India. In absolute numbers microbial kerati-
tis in the developing world is a previously undocumented
significant cause of monocular blindness. As such, even by
conservative estimates it is responsible for well over one
and a half million new cases of unilateral blindness world-
wide each year. These findings should encourage further
epidemiological research in the pathogenesis of corneal
ulceration and the development of comprehensive pro-
grammes for risk reduction and antibiotic prophylaxis for
superficial corneal trauma.
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