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Onchocerciasis in Ecuador: Changes in Prevalence of
Ocular Lesions in Onchocerca volvulus Infected Individuals
over the Period 1980-1990

Philip J Cooper, Roberto Proafio, Carlos Beltran, Mariela Anselmi,
Ronald H Guderian*

Onchocerciasis Control Programme, Hospital Vozandes, Casilla postal 17-17-691, Quito, Ecuador

Trends in prevalence rates of onchocercal ocular lesions were examined over the period 1980 to
1990 using data from two cross-sectional surveys. There was evidence for increasing prevalence of
anterior chamber microfilariae, iridocyclitis, optic atrophy, and chorioretinopathy. Large increases in
prevalence, in particular, were seen for posterior segment lesions: optic atrophy increased from 2.7% to
6.4% and chorioretinopathy from 8.8% to 35.6%. Greatest increases in these lesions were seen in the
Chachi which was attributed to the large increases in prevalence of microfilariae in the anterior cham-
ber particularly in those aged 30 years or greater. The study findings suggest that ocular onchocerciasis
is evolving in parallel with the well documented parasitological changes.
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Onchocerciasis is a major blinding disease innchocerciasis in the Esmeraldas focus in Ecua-
the developing world. Up to 18 million people aredor is of particular interest in the light of the in-
estimated to be infected in Africa and Central andreases in infection prevalence and dermal microfi-
South America (WHO 1987). Of these, approxidarial counts which have been documented over
mately one million are blind or suffer severe vi-the period between 1980 and 1990 (Guderian et
sual loss (Thylefors 1989). al. 1989, 1990, Guderian & Shelley 1992). This

Little is known about the natural history andreport examines secular trends in prevalence rates
progression of ocular onchocerciasis, particularlpf onchocercal ocular lesions over the same pe-
posterior segment lesions. Prospective longitudriod to determine if ocular disease has remained
nal studies have been performed in defined constatic or evolved in parallel with these epidemio-
munities in West Africa (Budden 1976, Andersorogical changes.
etal. 1976a, 1978, Rolland et al. 1978). These have MATERIALS AND METHODS
stressed the importance of the presence of ocular )
microfilariae in the evolution of sight-threatening ~ Study population The study was performed
disease. Chemotherapeutic trials (Anderson et &l the hyperendemic area of the rain forest focus
1976b, c, Taylor et al. 1986, Rothova et al. 199®f onchocerciasis in the Santiago River Basin of
Whitworth et al. 1991) and vector controlEsmeraldas Province (Guderian et al. 1989). The
programmes (Dadzie et a|' 1990) have demor@pmmunities ||V|ng in thIS are.a .inCIUded bOth in-
strated an improvement or resolution of anteriofigenous Amerindian (Chachi tribe) and Black (of
segment lesions following the reduction of oculafAfrican descent) communities. The ethnographic
microfilarial burdens, though posterior Segmenieatures of these communities have been described
lesions remained unchanged (Anderson et alsewhere (Guderian et al. 1982). _
1976b, Taylor et al. 1986, Dadzie et al. 1990 Two cross-sectlonal_studles were performec_j in
Whitworth et al. 1991) or deteriorated (Andersor’j-980 and 1990 respectively. In 1980, an eye clinic
et al. 1976¢, Rothova et al. 1990). was establllshed for a two week per.IOd.In San

No comparable studies have been performéfiguel, Rio Cayapas, a community in the
in the Americas. The evolution of ocularhyperendemic area. The presence of the clinic was

advertised through community leaders and all pa-
tients who attended the clinic were examined and

biopsied for the presence of dermal microfilariae.
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lar assessment. Both studies recruited individuals TABLE |

from the same c_ommunities, though not necessasex and race distribution of the two study populations
ily the same individuals. Data collection for both

studies was performed by the same team and th&"UP 1980 1990
same two ophthalmologists were employed. Black 313 (47%) 287 (37%)
Parasitological examination Skin biopsies  Chachi 347 (53%) 498 (63%)
were taken from both iliac crests with a Stolz Male 451 (68%) 434 (55%)
corneoscleral punch. The biopsies were weighedémale 209 (32%) 351 (45%)
and placed in micro well plates in saline. The num-Total 660 (100%) 785 (100%)

ber of emergent microfilariae were counted after

24 hr. The geometric mean of the two Snips Wagreater in the 1990 study (34.7 mfimg vs. 25.1 mf/
calculated for each person. mg) (Table 11). This was also true of both race

_ Ophthalmological examinationUncorrected 055 Below 40 years of age MfS levels in 1990
visual acuity was tested by illiterate E or literat ere greater in all age groups (Fig. 1). MfS counts

gg&gecvgzirésﬂazt ?[Tv;g gggaegs%%y\lj\%m.a” ?Am eaked at 15-19 years of age in 1990 but did not
y ’ P ecline significantly in the older age groups. In

Slit-lamp examination was conducted after hea ;
down positioning of patients for 10 min using & ontrast MfS counts peaked much later in those

Topcon slit-lamp. The following were noted: thealged 40 to 4.9 years in 1980. This was fOHOW?d by
presence of live and dead microfilariae in the arf: SharP decline. The same pattern was seen in both

terior chamber and cornea, punctate opacities CEes.

the cornea, and sclerosing keratitis. Any other ab- Punctate keratitis -This lesion decreased inO
normality of the anterior chamber structures Wagrevalence overthe observation period from 52.3%
recorded. After pupil dilatation with 1% N 1980 to 38.2% in 1990 (Table 1V). The greatest

tropicamide and 10% epinephrine, the ocular furtha@nge was seen in Black Eemales wpere preva-
dus was examined with a Keeler indirect ophthalence decreased from 41.8% to 19.1% over the

moscope. Abnormalities of the retina, choroid, angtudy period. This decrease was seen in all age
optic disc were noted. groups. The same pattern was seen in both races.
Statistical analysis A direct comparison was ~ Microfilariae in the anterior chamber (MfAC)
made of the proportion of subjects with specified MfAC were detected more often in the 1990 study
ocular lesions in the two studies. Prevalence rat@soup (34.5% vs. 26.2%) (Table 1V). The largest
in the 1990 study were calculated by directncreases were seen in Chachis where prevalence
standardisation using the 1980 study population &screased from 29.7% in 1980 to 41.8% in 1990.
standard and 1990 age, sex, and race stratifiénl contrast, prevalence rates in Blacks were un-
prevalence rates. Microfilarial intensities are geoehanged (22.4% vs. 22.0%). The increase in MfAC
metric mean counts (mf/mg) calculated from biprevalence was seen in those aged between 30 and
opsies taken from both iliac crests. 49 years; prevalence rates did not differ in the other
RESULTS age groups (Fig. 2). Much of this was accounted

] ) for by large increases over the same age range in
Comparison of study populatiorsA total of  the Chachi.

903 patients were examined in 1980 of which 660 Sc|erosing keratitis No patients with this le-

(73.1%) had dermal microfilariae and were insjon were seen in either study.

cluded in the comparative analysis. In 1990, a to- |ridocyclitis - The two studies used different

tal of 785 skin-snip positive persons were examyefinitions for this lesion: in 1980 cases with mild

ined. The sex, race, and age composition of thew-grade anterior uveitis with flare and cells were

two groups are shown in Tables | and II. included while the 1990 study only included in-
Skin microfilarial intensitiegMfS) -MfS were  gividuals with advanced disease (evidence of past

TABLE Il
Distribution of the two study population
Group Age group
0-9 10-19 20-29 30-39 40-49 50+ Total
1980 26 141 138 106 127 122 660
(3.9%) (21.4%) (20.9%) (16.1%) (19.2%) (18.5%) (100%)
1990 87 227 175 103 93 100 785

(11.1%) (28.9%) (22.3%) (13.1%) (11.9%) (12.7%) (100%)
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TABLE Il =
Comparison of dermal microfilarial intensities (MfS)
between the two studies b
Group Skin infection intensity (mf/mg)  _ sa]
1980 Study 1990 Study £
Chachi 26.1 37.0 ¥ 3]
Black 24.0 30.6 :
Total 25.1 34.7 * 204
ey - 15-
L 1580
- T A48 ; =0
i : A0 SReUD (pEar]
:g . __ /‘“=___,__--‘7_/ Fig. 2: prevalence of the finding of microfilarie in the anterior
2 i 1 ; ] 2 chamber (MfAC) according to age in 1980 and 1990.
o E
B 4 ’__;' iridial inflammation, development of pupillary dis-
s tortion, pigment loss, and anterior and posterior
"h““w// synechiae). The prevalence of iridocyclitis re-
e e Rl mained unchanged over the 10-year period (1.8%
-5 1=l vs 2.2%), but as this lesion was predominantly
2 acute anterior uveitis in 1980 (advanced

T T T T
53 14 s FREE B30 4040 S

el e iridocyclitis was rare; only 3 (25%) of the 12 af-

fected had posterior or anterior synechiae while
Fig 1: differences in skin microfilarial intensity (MfS) between the remaining 9 (75%) had flare and cells only), it

the 1980 and 1990 studies by age. is likely that a real increase in the prevalence of
TABLE IV
Prevalence rates (%) of onchocercal ocular lesions by race and sex in 1980 and 1990

PK MfAC IRID OA CHOR
1980
Black males 55.9 22.2 1.7 6.4 12.0
Black females 41.8 22.8 25 25 8.9
Black total 52.4 22.4 1.9 5.4 11.2
Chachi males 52.1 33.2 1.8 0.5 8.3
Chachi females 52.3 23.8 15 0.0 3.8
Chachi total 52.2 29.7 1.7 0.3 6.6
Male 54.1 27.5 1.8 35 10.2
Female 48.3 234 1.9 1.0 5.7
Total 52.3 26.2 1.8 2.7 8.8
1990
Black males 42.8 26.4 4.6 13.4 33.7
Black females 19.1 15.2 29 45 27.9
Black total 335 22.0 3.8 10.0 314
Chachi males 40.2 48.7 15 4.8 38.5
Chachi females 42.2 34.4 0.7 3.6 41.8
Chachi total 41.2 41.8 11 4.2 40.0
Male 40.8 39.6 2.7 8.4 35.5
Female 35.0 28.3 15 3.9 35.9
Total 38.2 34.5 2.2 6.4 35.6

1990 rates calculated by direct standardization using the age, sex, and race distribution of the 1980 population a:
standard. PK: punctate keratitis; MfAC: microfilariae in the anterior chamber; IRID: iridocyclitis; OA: optic atro-
phy; CHOR: chorioretinopathy.
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advanced iridocyclitis was seen in 1990 (0.5% ii
1980 vs 2.2% in 1990). A large increase in preve 1
lence was seen in Black males (1.7% vs 4.6%) ar "7
can be explained by large increases in prevalen 1
in the oldest two age-groups. i
Optic atrophy -The prevalence of this lesion &
increased in all race and sex groups (Table IV £ 37
Overall an increase from 2.7% to 6.4% was see ¥
This is largely accounted for by large increases i ~
prevalence in those aged 40 years or greater (F ]
3). The prevalence in the Chachi rose approx "7
mately fourteen-fold and doubled in Blacks (Table 1

IV). This is largely accounted for by large increase “'_'_:,,5 TP R Sy e, Gy

in the two oldest age groups in Blacks and in a Ao grop lvenes)

age groups in the Chachi. Fig. 4: prevalence of chorioretinopathy according to age in
18 1980 and 1990.
143

and as onchocerciasis was endemic in this area it
is likely that most eye lesions seen were
onchocercal in aetiology and those with more se-
vere eye disease would have been more likely to
attend. In contrast, selection into the 1990 study
was performed by a health worker blind to ocular
status using previously collated data. The poten-
tial for observer variation in the classification of
ocular lesions bias was minimised by employing
the same two ophthalmologists in both studies.
- , ' ; ; The same clinical pattern of ocular
el AR EREE e iR B onchocerciasis was seen in both studies. This was
A b characterized by mild anterior segment disease and
Fig. 3: prevalence of optic atrophy according to age in 1988 predominance of severe Ie_SKmS in the posterior
and 1990. segment. Over the study period the prevalence of
ocular lesions in the posterior segment increased
Chorioretinopathy -The prevalence of dramatically. Increases were also seen in the preva-
chorioretinopathy increased dramatically betweel@nce of advanced iridocyclitis, though the preva-
1980 and 1990 from 8.8% to 35.6% (Table 1V)lence of punctate keratitis diminished. The most
Large increases were seen in all race and sejausible explanation for these epidemiological
groups; the prevalence in Chachi females increaséfanges lies with the increased disease transmis-
eleven-fold from 3.8% to 41.8%. These increase¥0n Whichiis likely to have occurred over the same
were seen in all but the youngest age-group (Fi§€eriod. There is substantial evidence that both
4) In the oldest age-group (50 years and 0|de@reva|ence .and |nten5|ty OfllnfECtl-On in the
prevalence increased from 22.1% in 1980 to 59.04%/Perendemic area has been increasing over the
in 1990. The same pattern was seen when aggeriod 1980 to 1990 (Guderian et al. 1989, 1990,
prevalence rates for this lesion were stratified bpuderian & Shelley 1992). Over the period 1980

race. However, prevalence increases in Blacks wel@ 1986, the prevalence of infection in the
only apparent above 30 years of age. hyperendemic area increased from 63.9% to 93.7%

in the Chachi and from 62.3% to 78.8% in Blacks

DISCUSSION and the intensity increased from 26.3 to 43.8 mf/
The study findings can be generalized to thos@ag in both racial groups (Guderian et al. 1989).

infected withOnchocerca volvulusliving of the The increased infection intensity would have
hyperendemic area, though they are likely to be agsulted in a more rapid and heavier parasitisation
underestimate of the true effect as the selection biathe eye (Budden 1957) resulting in an increase
in over-estimating ocular disease was much great#y the speed of evolution as well as prevalence of
in the first than the second study. Selection intecular lesions. The increased infection intensity
the 1980 study was based on the voluntary attefesulted in an upwards shift of the age-intensity
dance of those complaining of ocular symptom§raph (Fig. 1) and an earlier peak (at 15-19 years

Feeeralmnoa %)
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in 1990 compared to 40-49 years in 1980). Pedbands (e.g. greater than ten years) in those who,
infection intensities are seen at an earlier age imith passing time during the study period, were
hyperendemic areas than in mesoendemic @®ecoming vulnerable to developing those lesions.
hypoendemic areas (Duke & Moore 1968, Dogb& none of these studies was there convincing evi-
& Tekou Komi 1994). One can speculate that thdence for changes in prevalence rates of ocular le-
peaks of the age-intensity graphs of MfAC andions in the general infected population or of chang-
MfC were also shifted to younger age groups bing endemicity of infection. This important differ-
these increases in MfS. This would have also rence differentiates these West African studies, in
sulted in the observed increase in the rate of oculasich the disease is, more or less, in a state of equi-
parasitisation (MfAC) (29.7% in 1980 vs 41.8%librium, from this study in which the disease is
in 1990), though this was only evident in thecontinuing to evolve.

Chachi. A number_ of longitudinal studies have REEERENCES

demonstrated the importance of the presence of .
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keratitis, iridocyclitis, optic atrophy, and ameroon REpUDLC. L. --omparison ot oncho-

. . iasis i in-f t - i R
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