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A new means of quantifying schistosome eggs has been adapted from the laboratory to
the field. Urine from 510 individuals in areas of Kenya with a high prevalence of
schistosomiasis haematobia was injected in aliquots of 10, 5 and 1 ml on to transparent
Nuclepore filters, 13 mm in diameter. The filters were placedface down on glass slides and
were read without staining at x 40 magnification. The method has been shown to be accurate,
sensitive, and reproducible, and also extremely rapid.

A new, rapid, and accurate means of quantifying
schistosome eggs in the laboratory via the use of
Nuclepore filters has just been described (1). In the
present study the usefulness of this technique for
counting Schistosoma haematobium eggs in the urine
of patients under field conditions is reported. In
addition to its great sensitivity and reproducibility,
the method avoids the need to carry preserved
specimens of urine back to the laboratory, staining is
not necessary, and the small size of the filters allows
counts to be made at low power with great rapidity.

MATERIALS AND METHODS

Urine was collected in glass bottles or paper cups.
Samples were well mixed by drawing urine in and
out of plastic disposable syringes without needles.
The desired volume of urine was withdrawn (10, 5,
1 ml) and injected through a PT-013 chamber con-
taining a Nuclepore filter, 13 mm in diameter with a
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pore size of 8 ,um a The syringe was removed and
filled with air, which was injected through the filter
chamber. The chamber was opened, and the filter
was removed and placed face down on a glass slide.
The dried filters remained attached to the glass slides
and were stored in slide boxes until counting was
performed. Prior to counting, the filters were moist-
ened with a drop of saline to render the eggs clearly
visible. Using x 40 magnification the filters were
scanned completely in 4 passes and the egg counts
per volume of urine used were recorded. After use
with each urine sample, the chambers and syringes
were washed thoroughly in a solution of detergent
(Teepol) followed by two rinses in clear water.
Contamination of the syringes or chambers by eggs
was monitored initially in every fifth sample and
later in every tenth sample by filling the syringes
with water and injecting it through fresh Nuclepore
filters; no eggs were ever seen on these filters.

Urine samples were obtained from individuals
living in areas known to be endemic for Schistosoma
haematobium in Kenya. All samples were collected
between 11 h 00 and 13 h 00. In the first survey,
urine samples from 193 schoolchildren aged 6-18
years from the Machakos district of Kenya were
examined using 10 or 5 ml in comparison with 1-ml
aliquots. Approximately 5% of the 10- and 5-ml
aliquots from the urine samples would not pass
completely through the filters, but this did not occur
with any of the 1-ml aliquots. Most of the larger

a Nuclepore Corporation, Pleasanton, CA 94566, USA.
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volume samples which blocked the filters contained
large numbers of eggs which were easily found on
the filters prepared from 1 ml samples. In the
second survey 390 children aged 6-16 years attending
two primary schools near Mombasa in the coastal
district of Kenya were examined. Two aliquots
of 5 ml each were injected through the Nuclepore
filters to test the reproducibility of the technique.
The time consumed in preparing the filters under
field conditions and reading the slides in the labora-
tory was recorded.

RESULTS

Accuracy of the sampling technique
Tables 1 and 2 summarize the results of egg

counting by the Nuclepore filter method using 10-ml
and 1-ml or 5-ml and 1-ml aliquots. In no case where
the 10-ml or 5-ml samples were negative were eggs
found in the 1-ml sample. When the number of eggs
in the 10-ml sample was within the range of 1-9
(mean 3.18) or when the number of eggs in the 5-ml
sample was within the range of 1-4 (mean 2.17), all

Table 1. Counts of Schistosoma haematobium eggs in
different aliquots of urine taken from the same sample
(10-ml compared with 1-ml aliquots)

No. of 10-ml aliquots 1-ml aliquots
samples interval mean ± s.e. interval mean ± s.e.

63 0 0 0 0

11 1-9 3.2 0.74 0 0

31 10-99 39.4 i 5.48 1-14 4.2 ± .57

15 100-400 166.7 ± 21.08 9-35 15.3 ± 1.74

Table 2. Counts of Schistosoma haematobium eggs in
different aliquots of urine taken from the same sample
(5-mi compared with 1 -ml aliquots)

No. of 5-ml aliquots 1-ml aliquots
samples interval mean ± s.e. interval mean ± s.e.

48 0 0 0 0

12 1-4 2.2±0.30 0 0

13 5-200 54.8 ± 16.43 1-36 8.9 ± 3.14

the 1-ml samples examined were negative. When the
mean number of eggs in the 10-ml aliquots was
greater than 10, the 1-ml aliquots all contained at
least 1 egg. Furthermore, when the mean number of
eggs was adjusted for volume the differences between
the 10-ml and 1-ml samples were not statistically
significant. The results were the same when 5-ml
and 1-ml aliquots were compared.

Reproducibility of egg counts

Three hundred and ninety schoolchildren from the
coastal region were included in this study. Paired 5-
ml aliquots of urine were injected through the
Nuclepore filters. The eggs on the filters, which were
designated A and B, were counted. The mean count
of sample A was 198 +22.6 (standard error of
the mean) and that of sample B was 195 ±22.6;
the difference between the two counts was not
statistically significant. In addition, the individual
counts were placed in various class intervals of egg
counts as shown in Table 3. The data reveal that the
great majority of the samples that were within a
given egg count interval on filter A were within the
same interval on duplicate filter B. The counts
outside that interval were never beyond one interval
above or below the original counts.

Time factors

A team of 10 untrained workers and 2 individuals
previously acquainted with the Nuclepore filtration
system were able to obtain urine samples from 200
schoolchildren, examine each sample for protein and
blood with Bili-Labstix, and prepare two 5-ml filters
in approximately 21/2 h. The team used about 25
disposable syringes and 12 Nuclepore filter holders,
which had to be cleaned continually during the
survey by thorough washing as described above.
Reading the Nuclepore filters at x 40 magnification
was rapid, negative filters being scanned in less than
15 s, and filters with up to 100 eggs in approximately
1 min. Higher counts were time-consuming but
could be easily controlled by using smaller aliquots
of urine. Thus, the average time for preparation and
reading of duplicate samples was between 1 and
2 min.

Cost of materials
Sampling of urine is now being done with glass

syringes which, along with the membrane holders,
can be continually used. The Nuclepore filters cost
US $14.00 per package of 100; holders cost
US $10.50 per package of 10.
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Table 3. Comparison of Schistosoma haematobium egg counts in duplicate 5-mi aliquots
of 390 urine samples in terms of the percentage of the aliquots within intervals of egg
output

No. of Egg count B
Egg count A samples

counted 0 1-10 11-99 100-399 400-1000 > 1000

0 69 63 6
91 %a 9%

1-9 64 9 49 6
14% 77% 9%

10-99 104 14 85 5
13% 82% 5%

100-399 91 6 85
7% 93%

400-1000 53 8 45
15% 85%

>1000 9 9
100%

Total 390 72 69 97 98 45 9

a Subjects with egg count B/subjects with egg count A x 1 00.

DISCUSSION

Quantification of schistosome infections has come
to assume a central position in our understanding of
the epidemiology, morbidity, treatment and control
of schistosomiasis. A number of egg-counting pro-
cedures have been described including the centri-
fugation technique of Scott (2) and the filtration
techniques of Bell (3) and Bradley (4). These
methods are usually performed wholly in the labora-
tory, although Bradley's method has been partially
adapted for field use (5), and are quite time-consum-
ing. In the case of S. mansoni eggs in faecal speci-
mens, the Kato thick-smear technique has provided
a quick means of preparing samples in the field for
rapid examination in the laboratory (6). The present
report describes the adaptation from the laboratory
to the field of a new and exceedingly rapid means of
quantifying S. haematobium eggs in urine (1). Ali-
quots of urine are passed through small, transparent
Nuclepore filters, which adhere to glass slides. The
eggs are easily seen and counted without staining.
The accuracy, sensitivity, and reproducibility of the
method, as determined by using known concentra-
tions of eggs in the laboratory, was confirmed in
the field (1). Egg counts in aliquots of different

volumes were proportional, and counts of duplicate
aliquots were almost identical. Under field conditions
filtration of two 5-ml aliquots using the 8-,um
pore filters proved practicable and results were
expressed as egg counts/10 ml of urine. Difficulty
was encountered in filtering 5 % of the 5-ml aliquots
of urine, but these samples were virtually all from
individuals with high egg counts. Under these condi-
tions quantification of the intensity of infection was
achieved by using 1-ml aliquots of urine without loss
of the sensitivity of the technique.

Using a relatively untrained team, preparation
and reading of duplicate samples were performed in
less than 2 min per subject. The small size of the
filters and the fact that they can be read immediately
after preparation mean that this technique can be
performed wholly in the field using a field micro-
scope. One problem is the high cost of the filters, and
this appears to be largely because they are precision-
made, all containing pores of 8 ,um diameter. Since
S. haematobium eggs have a minimum diameter of
40 ium, we are attempting to obtain filters with larger
and non-uniform pore sizes. These should not only
be much less expensive but would also have much
less tendency to clog.
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RJ2SUM t

TrUDES PRATIQUES D'UN MOYEN RAPIDE ET PRECIS DE NUMERATION DES CEUFS DE SCHISTOSOMA HAEMATOBIUM
DANS DES ECHANTILLONS D'URINE

Le present rapport decrit l'adaptation, du laboratoire
au terrain, d'un nouveau moyen extremement rapide
de denombrer les aeufs de Schistosoma haematobium
dans l'urine. Cette technique utilise des filtres Nuclepore
de 13 mm de diametre et d'une porosite de 8!Lm. On a
preleve de l'urine chez 510 sujets provenant de regions
du Kenya oiu S. haematobium est endemique. Et on l'a
injectee sous les volumes de 10, 5 et 1 ml sur des filtres
Nuclepore transparents. Les filtres ont alors e places,
la surface vers le bas, sur des lames de verre, et examines
sans coloration. A cet effet, on a utilise un grossissement
de 40; les filtres ont e completement explores en
quatre passages et le nombre d'ceufs par volume d'urine
enregistre. On a verifi6 la pr6cision, de la technique
d'echantillonnage a l'aide des differents volumes d'urine.
Dans aucun cas, lorsque les echantillons de 10 ou de

5 ml se sont revel6s negatifs, il n'a ete trouve d'ceuf dans
1'echantillon de 1 ml. En outre, les nombres d'emufs
trouves dans les diff6rents volumes 6taient proportionnels
a ces volumes. Dans une seconde phase de 1'6tude,
les numerations ont e faites en double, A savoir sur
deux echantillons de 5 ml d'une m8me urine, qui ont e
injectes a travers des filtres Nuclepore; les numerations
faites sur les deux series de lames etaient presque iden-
tiques. Le systeme de filtration Nuclepore s'est revele
pratique et d'un usage extremement rapide dans les
conditions existant sur le terrain. Dans le cas d'une
equipe de travailleurs relativement peu experimentes,
le temps moyen necessaire pour preparer et lire la paire
d'&hantillons provenant d'un sujet etait inferieur A
2 minutes.
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