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Severity of Clinical Manifestations of Bilharziasis
and Egg Output among Children aged 4-5 Years

in the Egypt-49 Project Area*
M. FAROOQ 1 & S. A. SAMAAN '

This paper describes a simple schedule which can be used to provide a numerical measure
of the severity of infection with S. haematobium, S. mansoni or both, and compares the
results obtained by use of this schedule and by use ofegg counts. A check list gives a number
of clinical signs and symptoms, some of which may be graded according to severity. A
" severity factor " is assigned to each sign and symptom, such that the maximum possible
score obtainable by summing the individual severity factors is 100. The disease is classified,
on the basis of the total score, as asymptomatic, mild, moderate, severe or very severe.
This method ofgrading has been tested on a group of239 Egyptian children aged 4-5 years
for whom egg counts were already available. The results are not conclusive, owing to the
relatively small size of the sample studied, but they would seem to indicate that the method
of clinical grading used will have to undergo considerable modification before it is suitable
for practical use.

This paper is not a report of an ad hoc study but a
by-product of an investigation (to be reported
separately) undertaken primarily with the object of
initiating a methodology based on egg counts for
evaluating changes in the transmission of bilharziasis.

In another report on a community survey to
assess severity of disease caused by Schistosoma
haematobium and S. mansoni, Farooq, Samaan
& Nielsen (1966) emphasized the need for developing
a simple practical schedule which could be under-
taken without elaborate machinery. The main
problem is to find clinical effects of bilharziasis
which can be reduced to numerical terms or at least
graded in order of severity. The opportunity was
taken in connexion with the first study referred to
above to test a simple form for recording survey data
in which salient manifestations were included and
each sign and symptom was weighted by allocating
to it a numerical value (severity factor). These

* The Egypt-49 project is a pilot project jointly sponsored
by the Government of the United Arab Republic, WHO
and UNICEF. The main objectives are to evolve a method-
ology for the effective and economical control of bilharziasis
under Egyptian conditions and to develop the project to
serve as a field demonstration and training centre.

Senior WHO Adviser/Epidemiologist.
'Project Medical Officer.

values were empirical and were judged reasonable
according to the stage and degree of severity of the
infection. The maximum severities for an individual
added up to a total of 100. The assessment was made
for " bilharziasis " with no attempt at separating the
effects of S. haematobium or S. mansoni, a refinement
which could be introduced in later studies if this
schedule is found practical. In the present paper, the
above-mentioned estimates of severity are compared
with egg counts for a group of children aged 4-5
years.

METHODS

A system of classification into mild, moderate,
severe and very severe according to the sum of the
numerical values obtained was adopted, as indicated
on the form used (see the accompanying figure).
This is considered a possible approach which may
solve the difficulty of translating clinical examination
into quantitative terms suitable for statistical ana-
lysis and is presented to stimulate discussion on the
problem of attaining objectivity in such mea-
surements.
Egg counts obtained in the original study (con-

ducted between 14 March 1964 and 2 May 1964)
using Bell's technique (1963) for stools, suitably
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DATA COLLECTION FORM FOR BILHARZIASIS CLINICAL SURVEY AND EGG COUNTS

(EGYPT-49)

Section

No. Name

Village

Sex M

I. Clinical Data

Signs and symptoms Present Severity factor Value

Haematuria a 4 6 8

Painful micturation 4

Nocturia (3 x or more) 4

Febrile 4

Dysuria 5

Patient ill b 5 10 15

LIVER

Signs and symptoms

Dysentery

Diarrhoea (3x or more)

Abdominal pain

Ascites

Haematemesis

Liver enlarged

Spleen enlarged

Present Severity factor

5

3

2

15

15

2 4 6 8 1 10

2 4 6 8 10

SPLEEN

II. Classification

1. Asymptomatic 0

2. Mild 2-10

3. Moderate 11-25

4. Severe 26-40

5. Very severe 40-100

IIl. Egg Counts c

Positive Counts

S. haematobium

S. mansoni

Date of examination

Checked, date and signatureExamined, date and signature

a Haematuria is graded by comparison with standard coloured discs.
b Illness is graded as: not feeling well; confined to house; in bed.
c Egg counts are determined by Bell's technique for faeces (100-mg sample) and modified Bell's technique for urine
(10-ml afternoon sample). Liver and spleen enlargements are classified into five grades as in the figures above.

Age

Prescribed numerical value Value obtained

Classification
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modified for urine, were utilized for the present
study, which immediately followed the first and was

completed by 16 July 1964.

COMPOSITION OF GROUP STUDIED

Of the 253 children from the eight villages in King
Osman and Khurshid sections for whom egg-count
data were available, 14 had moved out of the area

as a result of recent allocation of lands by the
Government in a reclaimed area (Abis) to landless
farmers. Of the children who left, 1 had S. haemato-
bium infection, 5 mixed infections and 8 were

negative. The clinical status of the remaining
239 children was as follows:

S. haematobium infection only
S. mansoni infection only
Mixed infections

Total with bilharziasis
Negative

Total examined

46

35

60

141

98

239

A survey team consisting of one medical officer,
one technician and one female attendant visited and
examined children in their homes in the villages. A
second medical opinion was frequently available.
The form was completed on the spot without the
results of the stool and urine examination being
available to the team at the time.

RESULTS

Distribution of signs and symptoms in relation
to infection status

Table 1 lists the distribution of the different signs
and symptoms in relation to the infection status of
the children examined.
The data are too few for statistically significant

differences to be drawn, but certain trends are

obvious. Overt disease is more common among

children with mixed infection than with S. haema-
tobium infection and more so among those with
S. haematobium infection than in those with S. man-

soni infection. None of the children infected with

TABLE I

FREQUENCY OF SIGNS AND SYMPTOMS AMONG 239 CHILDREN AGED 4-5 YEARS
IN KING OSMAN AND KHURSHID SECTIONS, MAY-JULY 1964

S. haematobium S. mansoni | Mixed infection Negative
infection infection

Signs and symptoms (46) (35) (60) (98)

No. | _% No. % No. % No. %

Haematuria 3 8.5 11 18.3

Painful micturation 5 10.9 11 18.3

Nocturia 5 10.9 6 10.0

Febrile 1 1.7

Dysuria

Patient ilf 3 6.5 2 5.7 7 11.7 2 2.0

Dysentery 1 2.2 2 5.7 9 15.0

Diarrhoea 4 8.7 4 11.4 10 16.7 5 5.1

Abdominal pain 22 47.8 18 51.4 26 43.3 42 42.9

Ascites

Haematemesis

Liver enlarged a 11 23.9 10 28.6 29 48.3 13 13.3

Spleen enlarged 1 2.2 3 8.6 7 11.7 1 1.0

None (asymptomatic) 19 41.3 |11 j31.4 12 20.0 56 57.1

a Palpable.
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S. mansoni showed any signs or symptoms referable
to the urinary system, but a good proportion of the
children with S. haematobium infection also had
signs and symptoms referable to the gastro-intestinal
tract, especially abdominal pains-which were also
commonly encountered among children negative for
bilharziasis. It is to be noted here that practically
all children in this age-group in the area have
ascariasis.
Macroscopic haematuria as recorded was present

in 14 (13.2%) of the 106 children passing S. haema-
tobium eggs. In a number of cases where this sign
was not present on the day of examination, mothers
insisted that the child did pass a few drops of blood
at the end of micturition and pointed in evidence to
bloodstains on his underclothes. This evidence
seemed conclusive in 8 cases (7.5 %), increasing the
prevalence of macroscopic haematuria to 20.7% of
children infected. In the absence of this sign it is our
observation that most of the urine positive for
S. haematobium eggs was turbid in appearance; this
was more marked for samples with high egg counts.
Turbidity without visible haematuria therefore
appears to be a significant sign in S. haematobium
infections among young children, being present in
33 cases (31.1 %). This sign was present in only 1

child in the absence of the infection.
The frequencies of liver and spleen enlargement as

recorded in the four categories of Table 1 are as

would be expected. Palpable liver enlargement was
not infrequently encountered amongchildren without
bilharziasis, but was significantly less prevalent than

among the infected children (X2 = 15.02, P< 0.001,
for 1 degree of freedom). The average liver size was
as follows in the different categories:

S. haematobium infection
S. mansoni infection
Mixed infections
Negative

1.45

1.50
1.80

1.07

Splenic enlargement was more frequent in mixed
infections than in infections with S. mansoni or

S. haematobium alone, and more frequent in S. hae-
matobium infections than in S. mansoni infections.
The numbers are too small, however, to allow any

meaningful comparison of AES (average enlarged
spleen) values.

Signs included in the list indicating irreversible
effects of fibrosis, such as dysuria, ascites or haema-
temesis, were not found in these very young children,
for obvious reasons. Neither did we come across any
pathognomonic signs of the stage of invasion during
the study, except for frequent complaints of a

cough, which could have been due to other causes,
and for a febrile reaction in 1 child with a mixed
infection.

Classification according to severity of infection
In Table 2 the classification of these children into

the different grades of severity, on the basis indicated
above, is given for S. haematobium, S. mansoni and
mixed infections. Nearly 70% of the infected
children showed overt signs and symptoms referable
to bilharziasis. Fewer asymptomatic or mild cases,

TABLE 2
CLASSIFICATION OF 141 INFECTED CHILDREN AGED 4-5 YEARS ACCORDING TO NATURE
AND SEVERITY OF INFECTION IN KING OSMAN AND KHURSHID SECTIONS, MAY-JULY 1964

Infection [Asymptomatic Mild [ Moderate Severe Very severel Total

S. haematobium
No. 19 22 4 1 46
% 41.3 47.8 8.7 2.2 100.0

S. mansoni
No. 11 22 2 35
5% 31.4 62.9 5.7 100.0

Mixed
No. 12 33 13 2 60
% 20.0 55.0 21.7 3.3 100.0

Total
No. 42 77 19 3 141
% 1 29.8 54.6 13.5 2.1 100.0
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and more moderate or severe cases, were found
among mixed infections.

Egg counts in relation to clinical gradient
Egg counts were coded in predetermined logarith-

mic groups, two separate series of class intervals
being used for S. haematobium and S. mansoni
counts:

Class
1
2
3
4
5
6
7
8
9

Number of ova

S. haematoblum S. mansoni

1-4 1-4
5-8 5-8
9-16 9-16
17-32 17-32
33-64 33-64
65-128
129-256
257-512
513-1 024

The distribution of these counts in relation to the
clinical gradient for the two single infections and
for mixed infections is shown in Tables 3, 4 and 5.

It will be noted that the observations so divided
give too few data to be very meaningful, particularly
in respect of infections with S. haematobium or

S. mansoni alone. More data must be collected
before definite correlations can be established.
The centring constants of the egg counts in rela-

tion to the four grades of clinical severity are given in
Table 6, which shows that the arithmetic means are

much greater than the median values, indicating
considerably skewed distributions. The geometric
mean is considered a better centring constant and
generally shows a progressive increase with the
severity of the gradient. Statistical significances of
these differences are, however, difficult to establish,
owing to the form of the distributions. Real differ-
ences most probably exist but our present data are
insufficient to rule out chance as a valid explanation.

CONCLUSION

In conclusion, a number of points may be men-
tioned at which the method of estimating clinical
severity employed in the present study is open to
improvement.

(a) The clinical survey form used was drawn up
for the collection of data from a cross-section of the
community but has been tentatively used here for
children 4-5 years old because of the availability of
egg counts from another study, as explained above.
As already stated, some of the late chronic mani-
festations given high severity factors, such as dysuria,
ascites and haematemesis, would not appear in
these young children so that even a child having
both S. haematobium and S. mansoni infections and
showing the severest possible symptoms could score
no more than two-thirds of the maximum value
allocated.

TABLE 3
EGG COUNTS IN RELATION TO CLINICAL GRADIENT IN 46 CHILDREN 4-5 YEARS OLD WITH S. HAEMATOBIUM

INFECTION IN KING OSMAN AND KHURSHID SECTIONS, MARCH-JULY 1964

Class eysvr oa
interval Asymptomatic Mild Moderate Severe Verysevere Total
of eg
count No. % No. No. N % No. % No. %

1 8 61.5 38.5 13 100.0

2 2 28.6 2 28.6 2 28.6 1 14.2 7 100.0

3 2 25.0 6 75.0 8 100.0

4 2 50.0 2 50.0 4 100.0

5 3 60.0 2 40.0 5 100.0

6 1 33.3 1 33.3 1 33.3 3 100.0

7 1 33.3 2 66.7 3 100.0

8 2 100.0 2 100.0

9 1 100.0 1 100.0

Total 19 41.3f 22 F47.8] 4 8.7 1 12.2 _ _ __{ 461100.0
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TABLE 4
EGG COUNTS IN RELATION TO CLINICAL GRADIENT IN 35 CHILDREN 4-5 YEARS OLD WITH S. MANSONI INFECTION

IN KING OSMAN AND KHURSHID SECTIONS, MARCH-JULY 1964

Class Asymptomatic Mild Moderate Severe Very severe Total
in te rv lI_

of egg N
count No. % No. % No. % No. %

1 8 36.4 13 59.1 1 4.5 22 100.0

2 1 16.7 5 83.3 6 100.0

3 2 100.0 2 100.0

4 1 50.0 1 50.0 2 100.0

5 1 33.3 1 33.3 1 33.3 3 100.0

Total 11 31.4 22 1 62.9 2 5.7 | _ I _ |35 J100.0

TABLE 5
EGG COUNTS IN RELATION TO CLINICAL GRADIENT IN 60 CHILDREN 4-5 YEARS OLD WITH MIXED INFECTION

IN KING OSMAN AND KHURSHID SECTIONS, MARCH-JULY 1964

interval Asymptomatic Mild Moderate Severe Very severe Total

count No. % No. % No. % No. % No. % No. %

S. haematobium
1 2 14.3 10 71.4 2 14.3 14 100.0

2 1 100.0 1 100.0

3

4 2 33.3 4 66.7 6 100.0

5 3 33.3 4 44.4 2 22.2 9 100.0

6 1 20.0 4 80.0 5 100.0

7 3 23.1 6 46.2 3 23.0 1 7.7 13 100.0

8 1 12.5 5 62.5 2 25.0 8 100.0

9 3 75.0 1 25.0 4 100.0

Total 12 |20.0 33 55.0 13 21.7j 2 | 3.3 | | 60 1100.0

S. mansoni
1 4 25.0 9 56.2 3 18.8 16 100.0

2 2 28.5 5 71.5 7 100.0

3 1 14.3 5 71.4 1 14.3 7 100.0

4 3 18.8 6 37.5 7 43.7 16 100.0

5 2 20.0 5 50.0 2 20.0 1 10.0 10 100.0

6 1 100.0 1 100.0

7 2 66.7 1 33.3 3 100.0

Total 12 20.0 33 55.0 13 21.7 2 3.3 | 60 J100.0
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TABLE 6
CENTRING CONSTANTS OF EGG COUNTS IN RELATION TO CLINICAL GRADIENT AMONG CHILDREN AGED 4-5 YEARS

IN KING OSMAN AND KURSHID SECTIONS, MARCH-JULY 1964

S. haematobium S. mansoni
Clinical No.
gradient examined Mean.SD Median Geometric No. MeanN.SD Median Geometric.

Mean±SD Median ~mean examined Men±S ein mean

Single infections

Asymptomatic 19 25.3 ± 34.9 8 10.1 11 8.5 ± 14.7 2 3.9

Mild 22 63.6 ± 110.4 14.5 18.2 22 7.5 ±10.2 3 4.6

Moderate 4 1192.0 ± 2 013.0 41 62.0 2 21.0 ±17.0 21 12.3

Severe 1 6.0± 0 6 6.0

Total J 46 35

Mixed infections

Asymptomatic 12 99.5 ± 127.5 50 44.2 12 15.3 ± 14.1 10.5 9.4

Mild 33 106.3 114.2 62 34.4 33 25.7 ± 40.5 12 11.5

Moderate 13 385.0 ± 546.6 168 93.6 13 22.2 ± 14.8 22 14.7

Severe 2 435.5 ± 198.5 435.5 387.7 2 113.5 ± 76.5 113.5 83.8

Total 60 [ 60

(b) If the egg counts are evaluated separately for
S. haematobium and S. mansoni, then the clinical
data ought to be divided so that signs and symptoms
associated with one parasite are not correlated with
egg counts for the other parasite.

(c) It seems that there ought to be some differen-
tiation between acute and chronic symptoms. The
frequency of acute symptoms may be proportional to
schistosome egg counts, whereas that of chronic

symptoms is probably proportional to the duration
of the infection rather than to egg output at any
given time.

It has become increasingly clear of late that egg
output can provide a measure not only of the
intensity of infection but also of the severity of
disease, and should therefore be measured in surveys
concerned with the public health evaluation of
bilharziasis.

RItSUMt

Etudiant la possibilite d'exprimer en termes nume-
riques la gravit6 de la bilharziose (infections a Schistosoma
haematobium et a S. mansoni, ou infections mixtes), les
auteurs ont attribu6 a chacun des sympt6mes de la mala-
die une valeur d6finie (facteur de gravite) permettant de
classer les cas en formes asymptomatiques, benignes,
moderees, graves et tres graves.
Sur cette base, 239 enfants egyptiens ages de 4-5 ans

porteurs d'une infection a S. haematobium (46 cas), d'une
infection a S. mansoni (35 cas), d'infections mixtes
(60 cas) ou ne presentant aucun sympt6me (98 cas) ont
ete' repartis en differentes categories de gravite. On dis-

posait d'autre part pour chacun d'eux de donn6es num&
riques concemant l'intensite de l'elimination des aeufs et
ce critere a permis de les distribuer en neuf autres groupes-
On s'est ensuite efforc6 d'etablir une correlation entre les;
deux classements ainsi obtenus.

Selon les auteurs, qui soulignent par ailleurs le manque
d'ampleur de l'6chantillon qu'ils ont etudie, l'analyse des
r6sultats de cette comparaison montre la n6cessite d'am&
liorer considerablement cette m6thode eventuelle d'eva-
luation de la gravite de la bilharziose. Les manifestations
cliniques devraient etre mieux identifiees de maniere a
pouvoir etre attribu6es a la presence de S. haematobiunr
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ou a celle de S. mansoni. II conviendrait aussi de distin-
guer les symptomes aigus, qui sont peut-etre en relation
avec le nombre d'aeufs elimin6s, des symptomes chro-
niques, qui sont probablement fonction de la dur6e
d'evolution de la maladie. La num6ration des aeufs reste

de toute evidence le moyen pratique le plus sur d'appr6-
cier non seulement 1'intensit6 de l'infection mais aussi
la gravit6 clinique de la maladie; elle doit etre utilis6e
dans toutes les enquetes d'evaluation de 1'end6mie
bilharzienne.
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