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Epidemiological studies on onchocerciasis by means
of a new field technique *
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Abstract

A new membrane filter concentration technique
for the detection and quantification of Onchocerca
volvulus microfilariae in skin snips was compared
for sensitivity and efficiency with a widely used
" standard" technique. A field study was carried
out in five villages in an onchocerciasis focus north-
east of the town of Sokode, Mo river valley, Togo.
Use of the new technique resulted in a substantial
rise in the observed prevalence and density of micro-
filariae.

A new membrane filter concentration technique
for the detection and quantification of Onchocerca
volvulus microfilariae in skin snips was recently
described by Scheiber et al. (1). This technique
offers many operational advantages over other
techniques and it is simple and convenient to use
under field conditions. It was therefore decided
to compare the sensitivity and efficiency of the new
technique with those of a widely used " standard "
technique. The present paper gives the preliminary
results of an epidemiological study.

Materials and methods
Area of study. This study was carried out in five

villages in an important onchocerciasis focus in the
Mo river valley, north-east of the town of Sokode
in the Togolese Republic. The villages were delib-
erately chosen so as to have a range of microfilarial
prevalence and density varying from fairly low to
very high.
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Population studied. In each village, an attempt
was made to examine the whole population present
on the day of the visit. The detailed results, classi-
fied by age and sex and standardized to conform to
the known census population of the area, will be
published later; the scope of the present paper is
therefore limited to a preliminary analysis of the
data obtained.

Techniques used. All patients were subjected to a
full clinical examination, and signs of onchocerciasis
were recorded. Two skin snips were taken with a
Walser corneoscleral punch from each person
examined. The snips were taken from symmetrical
points on the left and right sides of the body,
1 cm below the iliac crest and midway between the
midpoint of the iliac crest and the anterior superior
iliac spine.

Skin snips taken from each side of the body
were examined alternately by the " standard "
technique and by the new technique; this was done
to avoid any risk of bias in the results arising from
the possible existence of a systematic tendency for
densities of 0. volvulus microfilariae to be higher
on one side of the body than on the other.
The " standard " technique was modified from

that described by Buck (2). Skin snips were taken,
immediately placed in a drop of distilled water on
a glass slide, and teased thoroughly with a pair
of dissecting needles. The slide was then placed
in a moist chamber for 30 min and all microfilariae
that had emerged were counted using a Wild
compound microscope at x 40 magnification.
Counting was never started until at least 30 min
had elapsed from the time of taking the snip.
Most counts were started before 40 min had elapsed,
but in a very few cases up to 50 min passed before
counting was begun.
The new technique was carried out exactly as

described by Scheiber et al. (1).

Results
The results of the study are set out in Table 1.

Two main effects are apparent from the use of the
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Table 1. Results of studies comparing two techniques for the detection and quantification of microfilariae (MF) in
Onchocerca volvulus infections in five villages in Togo

Number of Percentage Number of nRange of MF Mean MF Median MF
Numberofpersons ofPersontag Number of counts in counts in counts inNumberersof prsons of persons MF detected positive positive positive

Village persons positive positive persons persons persons
examined

Sa Fb Tc S F T S F S F S F S F

Tchalanid6 106 26 49 53 24.5 46.2 50.0 539 856 0-194 0-245 10.2 16.2 0.0 4.0

Sogbadai 72 49 70 70 68.1 97.2 97.2 904 3267 0-131 1-320 12.9 46.7 6.0 26.0

Bouzalo 47 34 46 46 72.3 97.9 97.9 1856 3053 0-179 1-462 40.3 66.4 17.0 20.5

Mo 35 25 32 32 71.4 91.4 91.4 679 2335 0-176 2-408 21.2 73.0 5.0 23.0

Bangan 143 107 141 141 74.8 98.6 98.6 6886 13 543 0-266 1-466 48.8 96.0 20.0 63.0

a S = standard technique.
b F = membrane filter concentration technique.
c T = total.

new technique: (a) an increase in the detected
prevalence; and (b) an increase in the mean and
median microfilarial densities observed. The figures
given in the last three columns of Table 1 for the
range, mean, and median of microfilarial counts
refer to data from all subjects found to be positive
in each village, regardless of the detection technique
used. This accounts for apparent anomalies such
as: (a) six of the lower limits of ranges of micro-
filarial counts being zero; and (b) the median
microfilarial count in Tchalanide by the " standard "
technique being 0.0, since this technique detected
only 26 of the 53 positive subjects in the village
and the median count was the 27th, which in this
case was 0.0.

In Fig. 1, the results are presented as a scatter
diagram on log-log paper. To overcome the problem
of plotting microfilarial counts of zero on logarithmic
scales, all counts were converted to the " adapted
density " a by adding 1 to each individual count.
This method was used to plot the counts from all
342 positive persons in the five villages, of whom
241 were positive by the " standard " technique and
338 by the filtration technique. It can be seen that,
with the results from the filtration technique plotted
on the vertical axis, 315 counts lie above the 450
gradient line drawn through the intersection of the
ordinates, and only 27 lie below.

Prevalence. In all five villages studied, the observed

a MARSHALL, T. F. DE C. ET AL. (1974) Logarithmic
density as a measure of infection of skin in onchocerciasis.
Unpublished document WHO/ONCHO/74.111.

microfilarial prevalence was considerably higher
when the new technique was used. This effect was
most apparent in the village with the lowest preva-
lence, Tchalanide, where the detection rate was
almost doubled. Moreover this village was the only
one out of the five studied where the " standard "
technique detected some positive cases in whom
skin snips from the other side of the body were
negative after filtration. This was presumably due
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Fig. 1. Adapted microfilarial densities as determined by
two techniques in 342 positive persons (plotted on
log-log paper).
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to the relatively low densities of microfilariae
present in the skin of the inhabitants of this village.
In the other four villages, where microfilarial
densities were considerably higher, prevalence
increased by about one-third, reaching almost 1000%
in three of them.

Microfilarial density. In all five villages, all three
measures of microfilarial density were increased
when the filtration technique was used (see Table 1).
The upper limits of the range of microfilarial
counts, the mean microfilarial count, and the median
microfilarial count were raised appreciably. The
sole exception occuired in the village of Bouzalo,
where the new membrane filter concentration tech-
nique detected a large number of subjects with very
low microfilarial counts who had been found
negative on examination by the " standard " tech-
nique. This had the effect of lowering the median
microfilarial count by the filtration method close
to that of the " standard " method.

Efficiency of the new technique. To examine the
efficiency of the membrane filter concentration
technique in detecting all microfilariae present in
skin snips, five further studies were started at the
conclusion of the field work described in this paper,
as follows:

1. A number of skin snips were removed from
microtitration plate wells at the end of the 4- to
8-h period used in the study described above,
and left in clean wells for a further 24 h. Some
additional microfilariae did emerge during this
period, in a few cases from skin snips that were
negative at 4-8 h.

2. The effects of teasing and not teasing skin
snips before immersion in microtitration plate wells
were examined; slightly higher counts were obtained
from unteased snips.

3. The effects of using water, isotonic saline, and
phosphate-buffered isotonic saline (PBS) at pH 7.2
as the media for microfilarial emergence were
studied; PBS gave slightly better results than the
other two media.

4. To test the hypothesis that some microfilariae
might be lost from the filters during the staining
process, some samples of Giemsa solution were
filtered after staining had been completed. A few
microfilariae were detected, but this loss can be
avoided by the addition of a drop of formaldehyde
solution to the medium containing microfilariae
immediately before filtration.

5. A number of skin snips, both teased and
unteased, which had been immersed for 24 h in
one or other of the three media used were examined
histologically. A proportion of them showed the
presence of 0. volvulus microfilariae, indicating that
complete quantitative counts of microfilariae cannot
be obtained even after 24 h have been allowed for
their emergence.

Full details of these experiments, and a discussion
of their implications for the investigation, epidemi-
ology, and control of onchocerciasis, will be published
later.

Discussion and conclusions
A new membrane filter concentration method

for the detection and quantification of microfilariae
of 0. volvulus was used in the field, and resulted in
a substantial increase in the observed prevalence and
density of microfilariae.
No attempt was made to weigh or to measure the

surface areas of snips examined by the two methods,
but it is felt that the use of a standard corneoscleral
punch will have ensured that the same ranges and
means of weights as well as surface areas of skin
snips will have been examined by the two techniques,
and that the results may therefore be directly
compared (3, 4).

There are differing views on the relative importance
of prevalence and density of microfilariae as deter-
minants of the number of 0. volvulus infective larvae
developing in Simulium (5-10), but such studies can
certainly be quantified much more precisely by the
use of the new membrane filter concentration
technique.
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