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A three-year follow-up of ocular onchocerciasis in an
area of vector control*
B. THYLEFORS1 & A. M. T0NJUM 2

An evaluation of the effects on onchocerciasis ofa 3-yearperiod of vector control was
undertaken during 1978 in the Onchocerciasis ControlProgramme area in West Africa. The
results revealed that the overall prevalence of ocular onchocerciasis showed only a slight
decrease at the follow-up in 1978, but that there was significantly less infection among
children in the age group 5-14 years as compared with 1975. There was a total incidence of
ocular signs of onchocerciasis of8.6% over the 3 years, but also a disappearance of those
signs in 11. 7% of the sample examined. The incidence ofsevere onchocercal eye manifes-
tations was low, compared with similar areas ofuncontrolled transmission. Theparticularly
low incidence of sclerosing keratitis may be associated with the finding of a significantly
decreased microfilarial load in the cornea, whereas the number ofliving microfilariae in the
anterior chamber of the eye was apparently unchanged. The incidence of blindness due to
onchocerciasis was low and confined to individuals who alreadypresented severe eye mani-
festations of the disease before the beginning of the vector control campaign.

The impact of ocular onchocerciasis in terms of
severe eye lesions and blindness is influenced by the
intensity of infection which, in turn, depends upon the
amount of transmission of the parasite. The develop-
ment of onchocercal eye lesions in areas of unimpeded
transmission has been studied in West Africa (2-4, 7)
but very limited data are available from areas where
the vector, the Simulium fly, has been eliminated (6)
or is under control (8). The course of onchocerciasis
may change significantly when control of the vector is
established. An interruption or a great reduction in
the transmission of Onchocerca volvulus will prevent
the further accumulation of parasites in the human
body and thus initiate a process of slowly decreasing
intensity of infection. The influence of this on existing
eye lesions and on the risk of blindness is not known,
but it is of immediate interest for predicting the
amount of blindness due to onchocerciasis that may
develop subsequently.
The Onchocerciasis Control Programme in the

Volta River Basin is based on control of the vector. A
precontrol detailed ophthalmological evaluation of
patients living in selected villages in the Programme
area was carried out in 1975 and a second evaluation
was made in 1978, i.e., after a 3-year period during
which, according to available entomological results,
there was a great reduction in transmission of
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Onchocerca volvulus. The 3-year follow-up of the
development of ocular onchocerciasis in this area of
vector control is presented here.

MATERIALS AND METHODS

Representative samples of the inhabitants of five
villages situated within the Onchocerciasis Control
Programme area in the Volta River Basin were exam-
ined ophthalmologically in 1975 and 1978, corre-
sponding to a 3-year period of vector control.
The villages were:

- Mouvielo (10°46N, 3°08W) on the Upper Bou-
gouriba river in Upper Volta
- Kimpeo (10°43N, 3°12W) also on the Upper Bou-
gouriba river
- Pendie (11°04N, 4°43W) on a tributary to the
Black Volta in Upper Volta
- Gengenkpe (10°49N, 2°50W) on the Black Volta in
Ghana
- Widnaba (10°57N, 0°34W) on the Red Volta in
Ghana

A census was carried out carefully in each village to
ensure that a representative proportion of the popu-
lation was examined. Visual acuity was tested for each
eye separately without glass correction, using either an
"illiterate E" or a Sjogren "Hand-test" at 5 metres.
The ophthalmological examination took place in a
dark room, using a slitlamp (Haag-Streit 900, magnifi-
cation x 16 and x 25) and ophthalmoscopy. Before
the examination of the anterior segment of the eye,
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each patient sat with his head bent down for a
minimum of 1 minute in order to facilitate the subse-
quent examination for microfilariae (1). The number
of living microfilariae in the anterior chamber was
then counted, always starting with the right eye. Dead
and living microfilariae in the cornea and onchocercal
corneal opacities were also looked for and the counts
grouped in accordance with previous studies (9). Pro-
vided that there was no contraindication to mydriasis,
the pupils were then dilated with tropicamide 1% eye
drops and direct or indirect ophthalmoscopy of the
fundus was carried out when possible.

In 1975 one observer carried out all the ophthalmo-
logical examinations, whereas, during the 1978
follow-up, two more observers were involved in the
evaluation. By the time of the 1978 examinations, all
three observers had acquired considerable skill in the
special techniques for detecting microfilariae in the
anterior segment of the eye, and the performance of
the original observer had almost certainly improved
between 1975 and 1978. Nevertheless, observer
variation was a factor to be taken into consideration in
the follow-up survey, and it was of the utmost import-
ance to obtain an estimate of the correlation between
the three observers.
The corneal findings in onchocerciasis are related

only to variations in identification and counting tech-
nique, and in the present study there was good inter-
observer agreement on the numbers of living and dead
microfilariae in the cornea as well as on onchocorneal
opacities. By contrast, the assessment of the number
of microfilariae in the anterior chamber is less
accurate because of their mobility and their tendency
to settle in the chamber angle (1). For this examination
there were differences between one of the new
observers and the other two. The differences were
statistically significant (P<O.OO1) when changes in
counts in the groups examined by each observer were
compared, with allowance for age differences between
groups. But the magnitude of variation between
observers was not great and the overall results suggest
that the number of microfilariae in the anterior
chamber changed very little between 1975 and 1978.

VECTOR CONTROL

Vector control began in the area of the first four
villages in early 1975 and in that of the fifth village
(Widnaba) in 1976. Assessments of the success of
vector control have been based largely on the calcu-
lation of annual transmission potentials (ATPs) (5,
11). In 1977, a working groupa discussed the value of
this index and suggested that an ATP below 100 could
be considered as presenting no risk to resettlement
schemes.

a A working group of the Onchocerciasis Control Project Scien-
tific Advisory Panel (Report no. SAP/77. 1).

The calculation of ATP levels has been based on
regular catches at points in the vicinity of the villages
examined in the present study. The distances between
the villages and the catching points varied, however.
In some places, the catching point was in the middle of
a village, in others the catching point was several
kilometres away.
The ATP levels for the two villages Pendie and

Gengenkpe, measured at the relevant catching points,
have been consistently well below the recommended
level of 100 infective larvae per man per year, the mean
ATPs being 15.6 and 12.2, respectively, for the period
1975-78. The catching point for the two villages
Mouvielo and Kimpeo revealed an ATP of 116.9 for
1976, but the mean ATP for 1975-78 was only 52.5.
At Nangodi-Widnaba the ATPs for the relevant
period showed varying values (14.5; 188; 106) giving a
mean ATP of 102.8.

RESULTS

The populations examined in each village in 1975
and 1978 are shown in Table 1. The re-attendance rate,
i.e., patients examined on both occasions, ranged
from 47% to 76.6% when calculated on the basis of
the 1975 sample.

Table 1. Populations examined and prevalencea of ocular
onchocerciasis in 1975 and 1978

1975 1978

Ocular Ocular
No. oncho- No. oncho-Village exam- cerciasis exam- cerciasis Re-attendance
ined (%) ined (%) figuresb

Mouviblo 156 64.9 151 60.9 121 (76.6)
Kimp6o 74 41.8 69 36.0 54 (73.0)
Pendib 254 30.3 187 28.1 136 (53.5)
Gengenkpb 232 43.1 142 37.7 109 (47.0)
Widnaba 171 69.8 189 55.6 126 (73.7)

Totals 887 47.7 738 45.1 546 (61.6)

a Rates adjusted for age and sex.
b Percentages in parentheses, calculated on the 1975 sample

without correction for deaths or migration.

Although the prevalence of ocular onchocerciasis,
defined as the presence of microfilariae in the anterior
segment of the eye, was slightly lower in each village in
1978 than in 1975, the drop is not statistically signi-
ficant. However, the age-specific prevalence of ocular
onchocerciasis showed a decrease for both sexes in the
age group below 15 years, as shown in Table 2, with a
significantly (P< 0.05) lower prevalence in 1978.
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Table 2. Age-specific prevalence of ocular onchocerciasis
in the two populations examined in 1975 and 1978

Prevalence (%)

Age group Year Males Females Total
(years) examined

1975 41.7 25.6 34.05- 14 1978 28.0 17.8 22.9

1975 65.4 51.3 57.215 -29 1978 70.7 45.2 57.6

30 49 1975 74.4 74.6 74.5
1978 81.3 70.5 75.6

> 50 1975 64.6 55.3 60.7
1978 61.7 60.5 61.2

Table 3 shows the distribution by age and sex of the
patients that were examined ophthalmologically in
both 1975 and 1978. The composition of the popu-
lation examined resembles closely a known standard
population from the area concerned. Also, the preval-
ence and distribution of severe ocular onchocercal
lesions in those sections of the population re-attending
and not re-attending in 1978 were similar. This indi-
cates that there was no important bias in the re-
examined population as regards intensity and gravity
of infection.

Table 3. Distribution by age and sex of the sample examined
in both 1975 and 1978

Males Females

Age group
(years) No. % No. %

5- 14 69 (12.6) 67 (12.3)

15- 29 73 (13.4) 75 (13.7)
30- 49 81 (14.8) 92 (16.9)
>50 55 (10.1) 34 ( 6.2)

Totals 278 (50.9) 268 (49.1)

Table 4 shows the incidence and disappearance
("anti-incidence") of signs of ocular onchocerciasis in
the anterior segment of the eye. In both sexes, the
incidence of visible microfilariae and/or corneal
opacities is slightly lower in the older age groups than
in the younger. However, the disappearance of these
ocular signs was about the same in all age groups
although slightly greater in females.

In Table 5 the change in quantities of microfilariae
and onchocorneal opacities in the anterior segment of
the eye is shown. The number of living microfilariae in

Table 4. Incidence and disappearance of visible microfilariae
and/or onchocorneal opacities in the anterior segment of
the eye among 546 patients re-examined in 1978

Incidence of signs Disappearance of signs
Age group

(years) Males (%) Females 1%) Males (%) Females 1%)

5- 14 6 (8.7) 5 (7.5) 8 (11.6) 5 (7.5)
15 - 29 10 (13.7) 8 (10.7) 9 (12.3) 12 (16.0)
30 - 49 6 (7.4) 7 (7.6) 4 (5.0) 12 (13.0)
> 50 3 (5.5) 2 (5.9) 9 (14.6) 5 (14.7)

Totals 25 (9.0) 22 (8.2) 30 (10.8) 34 (12.7)

Table 5. Changes in the quantities' of microfilariae and
onchocercal punctate opacities in the eyes of the population
re-examined in 1978

Number of eyes in which
quantity of microfilariae was: Decrease/increase

Para-
meter bRagpeunchanged decreased increased Average Rangper

MFAC 659 200 179 1.12 0.86- 1.43
DMFC 523 349 60 5.82 3.67-11.80
LMFC 758 182 82 2.22 1.33- 5.13
OPO 649 301 72 4.18 1.78- 6.60

a Estimated by group counts.
b The abbreviations indicate: MFAC - microfilariae in the anterior

chamber; DMFC-dead microfilariae in the cornea; LMFC-living
microfilariae in the cornea; OPO - onchocercal punctate opacities.

the anterior chamber shows no significant change
between the examinations in 1975 and 1978, whereas
the quantities of both dead and living microfilariae
and the associated corneal opacities decreased signifi-
cantly over the 3-year period. Observer variation was
found between the original examiner and one of the
other observers who participated in the 1978 evalu-
ation of 3 villages, and who then showed a tendency to
make higher counts of microfilariae in the anterior
chamber. However, no significant interobserver vari-
ation was ever found concerning the corneal signs of
the disease.

The incidences of severe ocular onchocercal lesions
and of blindness due to onchocerciasis are shown in
Table 6. The incidence of choroidoretinal lesions
predominates compared with that of other lesions,
and blindness shows a low incidence, being confined
to the 30-49 years age group. Three cases of non-
onchocercal blindness (trachoma and injuries) were
seen but are not included in the table.
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Table 6. Incidence8 of irreversible ocular lesions and
blindnessb due to onchocerciasis in 546 patients re-
examined in 1978

Sclerosinv Iritis + Choroido- Optic
keratitis synechiae retinitisC atrophyc BlindnessC

Age
(years) M F M F M F M F M F

15 - 29 - - -- 1(1.5) 2(2.7) 1(1.5)- - -

30 - 49 1(1.2)- -- 4(5.5) 6(7.5) 1(1.4) - 3(3.7)1(1.1)
> 50 - - -- 3(8.3) 2(9.1) - - - _

Males Et
females
combined 1(0.2) 0 18(3.7) 2(0.4) 4(0.7)

* Based on the development of lesions in patients without lesions
in 1975. The rates were calculated for patients in whom fundus
examination was possible.
b Defined as visual acuity of less than 1/20 in the better eye

without correction.
c Percentages in parentheses.

Table 7 shows the distribution of irreversible eye
lesions in the population examined in 1975, and their
tendency to deteriorate over the subsequent 3 years.
Severe ocular lesions occurred mainly in males, and
deterioration was worse among men. Choroidoretinal
lesions seem to be more prone to deteriorate than the
others. However, it should be noted that no correction
has been given in the table for lesions that could not
possibly deteriorate, i.e., those at a final stage or
where a deterioration could not be properly recorded.

Table 7. Distribution by age and sex of patients with
irreversible ocular lesions' in 1975 and their tendency to
deteriorate

Total lesions recorded Lesions deteriorated
in 1975 by 1978

Age
(years) Males Females Males Females

15-29 7 5 1 CR -

30 - 49 23 16 3 CR 1 CR
1 SK

50 and over 12 6 1 SK -

1 IR
Totals 42 27 7 1

a Defined as sclerosing keratitis (SK) and/or iritis with synechiae
(IR) and/or choroidoretinitis (CR).

DISCUSSION

The total attendance rate in 1978, as compared with
the 1975 sample, was 61.60o. The re-attendance of
patients varied considerably in the different villages,
but no systematic investigation concerning the reasons
for non-attendance was undertaken. In this context, it
seemed that seasonal migration was an important
factor in certain villages. The re-attendance rates for
persons still living in the villages were probably higher
than those recorded here, for no correction has been
made for permanent emigration or for deaths.
The populations re-attending and not re-attending

in 1978 were compared with regard to their distri-
bution by age and sex as well as the prevalence of
severe eye lesions. No bias affecting the re-attending
sample was found using these parameters; this sample
is therefore assumed to be representative of the
original population surveyed in 1975.
The overall prevalence of ocular onchocerciasis

varied in the 5 villages included in this study. The pre-
valence rates were slightly but consistently lower in
1978, with an average difference of 2.6%. The
decrease results mainly from a significantly lower age-
specific prevalence of ocular onchocerciasis in the age
group below 15 years. The increased proportion of
non-infected children in the sample was presumably a
result of the vector control.
The incidence of ocular onchocerciasis in the group

re-examined in 1978 shows a slight decrease with age
above 15-29 years, and this was similar in both sexes.
The intensity of infection is of importance in this con-
text, as the presence of microfilariae in the eyes usually
signifies a rather high parasite load. Thus, elderly
patients were more likely, in 1975, to have already
established infections of sufficient intensity to
produce ocular lesions. The total incidence of 8.6%o
ocular onchocerciasis over 3 years in this study of a
vector-controlled area can be contrasted with the high
incidence of 1901 for onchocorneal opacities alone,
found by Anderson et al. (2) in a 4-year follow-up of
onchocerciasis in a similar West African savanna area,
where transmission continued uncontrolled.
The disappearance of visible microfilariae and

corneal opacities from the eyes was found in all age-
groups and showed a slight female predominance.
Here again the intensity of infection is of importance,
and in many patients the level of infection may have
stabilized or begun to decrease as a result of vector
control. Observer variation may be of importance in
the diagnosis of early or light ocular involvement in
onchocerciasis but no significant observer differences
were found concerning corneal signs of the disease in
this study.
The number of microfilariae in the anterior segment

of the eye has been shown to be related to the risk of
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deteriorating ocular lesions and blindness (2, 4) and it
may also be a useful indicator of the intensity of infec-
tion in terms of the risk of developing severe eye
lesions (9). In the present study, the quantity of micro-
filariae in the anterior segment of the eye showed no
significant change between 1975 and 1978, but there
was a significant reduction in the numbers of micro-
filariae and onchocercal opacities in the cornea. This
may indicate that the aqueous humour is a more
favourable medium for the survival of microfilariae
than the corneal stroma.
The incidence of irreversible eye lesions commonly

found in onchocerciasis, i.e., sclerosing keratitis, iritis
with synechiae, choroidoretinitis and postneuritic
optic atrophy, showed a complex pattern in the
present study. Sclerosing keratitis was found in only
one patient and no new cases of anterior uveitis with
synechiae were seen. However, choroidoretinitis
showed a relatively high incidence, whereas optic
atrophy was rare. These findings from an area with
vector control are again very different from those of
Anderson et al. (2) who found that in an area of
uncontrolled transmission the incidences of sclerosing
keratitis (4.5070) and choroidoretinitis (4.2%/) were
similar over a 4-year period. One possible explanation
for this difference is that the reduced transmission of
0. volvulus prevents the build-up of onchocercal
infection so that those ocular lesions that are associ-
ated with high microfilarial loads are less likely to
appear. Sclerosing keratitis usually develops following
an intense infection with high numbers of micro-
filariae present in the eye, whereas posterior segment
lesions are correlated to a much smaller extent with the
ocular microfilarial load (9). Choroidoretinal lesions
may therefore ensue and deteriorate even in patients
with less intense infections, as is known from previous
studies of onchocercal lesions in relation to the inten-

sity of infection in a community (3, 10). The import-
ance of microfilariae in the anterior chamber as a risk
sign in this context has been pointed out (2, 4, 7). The
mean numbers of living microfilariae in the anterior
chamber of the eye did not seem to change over the
3-year period in this study, but a highly significant
decrease of that ocular sign has been reported after an
8-year period of vector control (8). In the present
study the significantly decreased quantity of corneal
microfilariae found in 1978 may well account for the
very low incidence of sclerosing keratitis and the rela-
tive stability of that lesion at the follow-up.
The distribution pattern of irreversible ocular

lesions in the population examined in 1975 and 1978
shows an increase by age and a male dominance,
which is in accordance with previous surveys. How-
ever, the proportion of lesions deteriorating is
considerably higher in males, which may be due to
their usually having more intense infections. The
overall rate of deteriorated lesions seems to be low,
but direct comparisons with other studies are complex
since after a certain stage these lesions tend to be self-
perpetuating, regardless of the intensity of infection.
The incidence of blindness due to onchocerciasis

was limited to the 30-49 year age group in our 1978
sample, and there was a male predominance. The
overall rate (0.7%o) seems to be low, but the figures are
too small to allow a reliable statistical analysis. It
should be noted that the 4 patients who went blind
between 1975 and 1978 all showed severe and irrevers-
ible eye lesions in 1975, and those lesions are known to
indicate a high risk of blindness (4, 7). Even an inter-
ruption in transmission of the disease cannot possibly
change the poor prognosis of certain already estab-
lished severe lesions in the posterior segment of
the eye.
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RESUME

NOUVELLE EVALUATION DE L'ONCHOCERCOSE OCULAIRE APRES TROIS ANS DE LUTTE ANTIVECTORIELLE
DANS LA ZONE D'ENQUETE

Faisant suite a l'evaluation initiale de 1975, l'evaluation La prevalence globale de l'onchocercose oculaire n'a pas
en 1978 de l'onchocercose oculaire dans 5 villages du Bassin varie de maniere spectaculaire bien que les taux aient tres
de la Volta-out est ex&cute le programme de lutte contre generalement baisse depuis 1975. Si l'on observe la distri-
l'onchocercose-a permis d'apprecier les effets de trois ans bution de cette affection par groupe d'age, cependant, on
de mesures de lutte antivectorielles efficaces. constate que la prevalence pour le groupe au-dessous de 15

III
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ans a subi une reduction significative, et l'on peut penser que
I'accroissement dans 1'echantillon de la proportion
d'enfants non infectes est due a la lutte contre les vecteurs.

L'incidence totale des cas nouveaux d'onchocercose ocu-
laire apparus, chez des sujets reexamines, au cours de l'inter-
valle de trois ans a e de 8,6%. Mais, d'un autre c6te, on a
constate chez 11,7% des individus reexamines la disparition
des microfilaires. L'incidence de l'apparition de signes
oculaires de la maladie peut etre attribuee au fait que les
sujets ages presentaient deja en 1975 un degre d'infection
pouvant laisser presager des lesions oculaires; dans une autre
enquete, menee par Anderson et al. dans une zone pre-
sentant les memes caracteristiques mais n'ayant pas
beneficie d'une campagne de lutte antivectorielle, on a
d'ailleurs constate une incidence beaucoup plus elevee des
1lsions graves au cours de la periode de 4 ans separant deux
evaluations (19% pour les seuls cas d'opacites oncho-
corneennes). Quant A l"'anti-incidence" (disparition des
microfilaires), il se peut qu'elle corresponde A des cas
d'infection legere dont l'intensite s'est attenuee A la suite de
l'interruption de la transmission.
Pour ce qui est des Iesions oculaires irreversibles comme la

keratite sclerosante et la choroidoretinite, l'evolution du

tableau epidemiologique se revele plus complexe. L'inci-
dence de la keratite sclerosante a e pratiquement nulle
pendant la periode consider&e, alors que celle de la
choroidoretinite a et relativement elevee. Ceci peut
s'expliquer par le fait que la premiere de ces lesions est liee a
une intense infection-soit une charge microfilarienne
elev&e-du segment anterieur alors que les lesions de la
chambre posterieure presentent une moindre correlation
avec cette charge.
La tendance a l'aggravation des lesions existantes a e

faible, surtout chez les femmes.
La baisse d'intensite des manifestations oculaires de

l'onchocercose a e facilement mise en evidence par la
reduction significative de la charge microfilarienne de la
cornee. Toutefois, on n'a pas constate de changement dans
le nombre des microfilaires vivantes presentes dans la
chambre anterieure, ce qui peut etre dfi a une variation dans
le comptage a la suite du remplacement d'un enqueteur pour
la seconde evaluation.

L'incidence globale de la cecite causee par l'onchocercose
a e de 0,7%. Les sujets concernes presentaient deja en 1975
des lesions oculaires graves constituant un risque eleve de
cecite meme en cas de reduction de la population vectorielle.
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