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Background: A cross-sectional study of primary school children was conducted to evaluate and compare
the performance of some rapid screening methods in the detection of Schistosoma haematobium infection
in Nigeria Cement Factory (NigerCem) and Nike Lake areas of Southeastern Nigeria.

Methods: Urine samples of school children were examined for macro-haematuria and tested for micro-
haematuria and proteinuria using reagent strips followed by egg microscopy. Self-reported haematuria was
assessed using simple questionnaire. The performances of these rapid diagnoses singly and in
combination were calculated using egg microscopy as gold standard.

Results: The prevalence of the infection was 26.6% in NigerCem and 5.1% in Nike Lake area, classifying
these areas as moderate- and low-prevalence areas (MPA and LPA); while in the subsample used for self-
reported haematuria, the prevalence was 27.2 and 4.2% in MPA and LPA, respectively. The positive
predictive value (PPV) of micro-haematuria was comparable in MPA (55.26%) and LPA (57.89%). Overall
PPV of macro-haematuria was 87.50% in MPA and 66.70% in LPA while in the detection of heavy infection;
PPV was higher in LPA (75%) than in MPA (66.67%). In LPA and MPA, combination of micro-haematuria
and proteinuria, and concomitant presence of macro-haematuria, micro-haematuria, and proteinuria had
PPV of 83.33 and 63.16%, and 100 versus 66.67%, respectively. Generally, the rapid screening tests had
lower negative predictive values (NPVs) in MPA than in LPA. The use of simple questionnaire increased the
PPV of heavy infection in MPA (77.78%). This was further increased to 80% when self-reported haematuria
was combined with micro-haematuria.

Conclusion: The result suggests that in MPA with chronic infections, combination of self-reported
haematuria and micro-haematuria may reduce the chance of missing those who should be treated.
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Introduction
Urinary schistosomiasis, caused by Schistosoma hae-
matobium 1is prevalent in Sub-Saharan Africa. Of the

awareness of the need for good personal hygiene, and
like to play in water.’
To ensure success of MDA programme, there is a

world’s 207 million estimated cases of schistosomiasis,
93% occur in Sub-Saharan Africa, with the largest
number in Nigeria.! The current control strategy
recommended by World Health Organization (WHO)
is mass drug administration (MDA) with praziquantel,
to reduce morbidity due to schistosomiasis; targetting
mainly school-age children and adults at risk.> School-
age children are an important high-risk group for
schistosomiasis because children are more susceptible;
the infection impairs their growth and significantly
diminishes their learning capacities. They also lack
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need to update information regarding the prevalence
and distribution of S. haematobium infection.* For
many years, microscopy has been the only tool
available for the detection of S. haematobium in
urine samples. However, sample preparation for
direct observation using microscopy is time-consum-
ing, labour intensive, and proper diagnosis depends
on qualified laboratory technicians.’ Rapid and cost-
effective screening methods have been proposed as
alternatives in the diagnosis of S. haematobium
infection. Examples of such rapid diagnostic methods
are the use of macro-haematuria, reagent strips for
detection of micro-haematuria and proteinuria, and
self-reported haematuria.
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The clinical usefulness of a diagnostic test is largely
determined by the accuracy with which it identifies its
target disorder. Accuracy measures, examples of
which are sensitivity (SS), specificity (SP), and
predictive values (positive and negative), are deter-
mined by calculating indices of agreement using egg
microscopy as gold standard.®’ The predictive value
of a test is determined by the test’s SS and SP and
varies with changing prevalence and intensity of
disease.”® Studies in southern Sudan and Tanzania
have shown that the positive predictive value (PPV)
increases with prevalence of infection and is affected
by the SP of the test.”!” Negative predictive value
(NPV) is affected by the SS of the test and high NPV
provides reasonable exclusion criteria for treatment.®

In the present study, we report the diagnostic
performance of reagent strip, macro-haematuria, and
simple questionnaire used singly and in combination
in the detection of S. haematobium infection in
primary school children in moderate- and low-
prevalence areas (MPA and LPA) in Southeastern
Nigeria.

Materials and Methods
Study area

The study was conducted in Ishielu and Enugu East
Local Government Areas (LGA) of Ebonyi and
Enugu States, respectively. Ishielu LGA lies between
longitudes 7° 45" and 7° 50’E and latitudes 6° 31" and
6° 35'N, with ecologically homogeneous soil and
climate. The vegetation is of the typical guinea
savanna mosaic type with gently undulating rocky
lowland composed mostly of limestone.!! Farming
and petty trading are the major occupations of the
inhabitants of the area. The second study area,
Enugu East LGA, lies between longitudes 7° 36’
and 7° 41'E and latitudes 6° 31’ and 6° 36'N. It has
tropical rain forest vegetation and the climate is
humid, with humidity being highest between March
and November. One characteristic geographical
feature of this study area is the presence of a natural
Lake called Nike Lake. Petty trading, civil service,
and farming are the main occupations of those living
in the area.

Study population and sampling method

The study population is primary school children
between the ages of 5-13 years. Multi-stage sampling
technique was used to select areas studied. From the
17 autonomous communities in Ishielu LGA,
Nkalagu a rural community was selected and in
Nkalagu, a small community of distressed factory
workers living around the abandoned Nigeria
Cement Factory (NigerCem) was selected. One
community primary school was randomly selected
from the two community primary school and one
mission primary school in the area. Multistage
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sampling technique was also used to select two
communities (Nike-Uno and Mbulu Owehe) from
the four communities that make up Enugu East
LGA. Two suburbanized villages (Amorji and
Ibagwa) were randomly drawn from the five in
Nike-Uno because this community has more popula-
tion than other communities. In MbuluOwehe,
Amokpo (a suburban village) was randomly drawn.
Each village had one community primary school and
this was used for the sampling. The communities
selected for sampling were referred to as Nike Lake
area in this study. Drug intervention programme
have been conducted in 1987 and 1995 in NigerCem
while in Nike there had been no MDA.

Data collection

School children were interviewed by trained school
teachers using a questionnaire adapted from the Red
Urine Study group.'? Questions were assessed using
dichotomous response of ‘yes or no’. Questions were
read and translated in native language to each
student by a teacher and the response ticked by the
teacher without any attempt to influence response.
Each questionnaire also recorded sex and age of the
interviewed student.

In addition to the questionnaire interview, urine
samples were collected from school children in well
labelled, clean, wide mouthed sample containers
between 10:00am and 2:00pm. Samples were imme-
diately moved to the laboratory of the Parasitology
Unit of the Department of Zoology and Envi-
ronmental Biology, University of Nigeria, Nsukka,
for analysis.

Parasitological analysis

Urine samples were inspected for macro-haematuria
followed by the screening for micro-haematuria and
proteinuria using reagent strips (Medi-test Combi-9,
manufactured by Machery-Hagel, Duren, Germany).
Each urine sample was processed using sedimentation
technique. After sedimentation, 10 ml of urine was
screened for schistosome eggs. Cases of schistoso-
miasis were defined as children with at least one S.
haematobium egg on microscopic examination of
urine.

Ethical consideration

Ethical clearance was obtained from the Ministry of
Health, Ebonyi State and Enugu State Educational
Board for the two study areas, respectively. Consent
to collect urine samples of children were obtained
from parents or guardians of the school children
1 week before sample collection. Infected children
were treated with 40 mg/kg praziquantel.

Data analysis

Data were entered into SPSS version 17.0 for
windows software. Prevalence of infection by micro-
scopy, reagent strips, and questionnaire response was



calculated. Spearman’s rank-correlation was used to
determine the relationship among prevalence of
infection by simple reagent strip method, question-
naire response, and the result obtained by micro-
scopic examination of urine. The diagnostic accuracy
of reagent strip, macro-haematuria, and question-
naire response were evaluated by computing their SS,
SP, and predictive values using microscopic examina-
tion as the ‘gold’ standard method. In the calculation
of the diagnostic accuracy of the questionnaire
method, children older than 10 years were excluded
in order to avoid false positives due to menstrual
blood from girls and increase the validity of the test.
This analysis was considered significant at P<<0.05.

Results

The mean age (SD) of the 184 primary school
children sampled in NigerCem (8.68 * 2.49) and
the 296 in Nike Lake area (9.11 * 2.54) was not
significantly different. In NigerCem and Nike Lake
area, girls accounted for 59.3 and 50.3% of the
study population while boys were 40.8 and 49.4%,
respectively.

The prevalence of S. haematobium infection in
NigerCem and Nike Lake area using different
diagnostic tools is presented in Table 1. Egg micro-
scopy had a prevalence of 26.6% in NigerCem and
5.1% in Nike Lake area. This classifies NigerCem as
MPA and Nike Lake area as LPA. The prevalence of
micro-haematuria, proteinuria, and self-reported
haematuria when compared to prevalence of egg
microscopy was lower in MPA than in LPA. Macro-
haematuria had a prevalence of 4.3% in MPA
compared to its 2.0% prevalence in LPA. Using
Spearman’s rank-correlation test, it was observed
that the prevalence of S. haematobium infection had
positive and significant correlations with micro- and
macro-haematuria, and proteinuria in both study
areas. However, the correlation between egg micro-
scopy and self-reported haematuria was only sig-
nificant in MPA (Table 2).

Table 3 summarizes the general performance of the
different diagnostic tools in the detection of S.
haematobium infection in both study areas. The
PPV of micro-haematuria was comparable in both
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settings. However, its SS, SP, and NPV in LPA were
higher. Proteinuria had higher SS and SP in LPA but
its PPV was higher in MPA. Macro-haematuria had
low SS in both study areas, higher PPV in MPA, and
higher NPV in LPA. Combination of micro-haema-
turia and proteinuria had low SS but the SP, PPV,
and NPV improved when compared with the perfor-
mance of these diagnostic tools singly. Comparing
the two locations, the diagnostic values of the
combination of micro-haematuria and proteinuria
was higher in LPA than in MPA. The concomitant
presence of macro-haematuria, micro-haematuria,
and proteinuria had low SS in both areas. It had
100% SP and PPV, and very high NPV in LPA but
these diagnostic indices were lower in MPA.

Micro-haematuria had high SS, SP, and NPV but
poor PPV for light infections in LPA while in the
detection of heavy infection it had 100% SS and
NPV. In MPA, micro-haematuria had very poor SS
and PPV for heavy infection and moderate SS and
PPV for light infection. Its NPV was also lower than
the NPV in LPA. Proteinuria in both settings for
both heavy and light infections had low SS and PPV,
and high SP and NPV. Compared to the aforemen-
tioned tests, macro-haematuria had higher diagnostic
accuracy for heavy infection in both study areas, with
its diagnostic indices for heavy infection higher in
LPA than in MPA. Combination of micro-haema-
turia and proteinuria had poor SS for heavy and light
infections, poor PPV for heavy infection, and high SP
and NPV for light infection in both study areas.
Except for its poor SS, the diagnostic values of the
combination of macro-haematuria, micro-haema-
turia, and proteinuria in detecting light and heavy
infections had higher diagnostic values in LPA than
in MPA (Table 4).

Self-reported haematuria and its combination with
micro-haematuria had 0% SS and PPV generally and
in the different intensities of infection in LPA. It had
high SP and NPV except in heavy infection where its
SP and NPV were 0 and 33.33%, respectively. In
MPA, self-reported haematuria and its combination
with micro-haematuria had poor SS. Its PPV when
combined with micro-haematuria was higher than
when self-reported haematuria was assessed alone

Table 1 Prevalence of Schistosoma haematobium infection as detected by different diagnostic tools in Nigeria Cement
Factory (NigerCem) and Nike Lake area

Diagnostic tools (%) (95% CI) MPA n =184 LPA n =296

Egg microscopy 26.6 (20.22-32.98) 5.1 (2.59-7.61)

Micro-haematuria 20.7 (14.85-26.55) 6.4 (3.61-9.19)

Proteinuria 17.9 (12.36-23.44) 24.3 (19.41-29.19)

Macro-haematuria

(n = 136)
Self-reported haematuria
Egg microscopy

4.3 (1.37-7.23)

16.9 (10-60-23.20)
27.2 (19.72-34.68)

2.0 (0.41-3.59)
(n = 190)

17.9 (12.45-23.35)

4.2 (1.35-7.05)

MPA: moderate prevalence area; LPA: low prevalence area.

Pathogens and Global Health 2014 voL. 108 NO. 2

113



Okeke and Ubachukwu Screening for Schistosoma haematobium infection

114

Table 2 Spearman’s rank-correlation analysis of the
prevalence of egg microscopy and other diagnostic tests

Prevalence of egg microscopy

Diagnostic tools MPA LPA

Micro-haematuria 0.330%* 0.631**
Proteinuria 0.199%* 0.156%**
Macro-haematuria 0.294%** 0.404%**
Self-reported haematuria 0.294* —0.098"°

**Correlation is significant at 0.01 level.

*Correlation is significant at 0.05 level.

"S Correlation is not significant (P>0.05).

MPA: moderate prevalence area; LPA: low prevalence area.

except for light infection. In the detection of heavy
infection, self-reported haematuria and its combina-
tion with micro-haematuria had high PPV and NPV
than the other diagnostic tests (Table 5).

Discussion

The classification of NigerCem area as MPA and
Nike Lake area as LPA was based on the WHO
disease specific thresholds.'> The prevalence of S.
haematobium infection in these study areas agrees
with the result of the mapping of schistosomiasis in
Nigeria, which shows that most states in Nigeria are
characterized by either low or moderate risk;
although high risk communities with prevalence in
excess of 50% can be found in some states.'*
However, the low prevalence of infection reported
in the Lake area contradicts the high prevalence of S.
haematobium infection identified with lake environ-
ments. In natural lakes, of which Nike Lake is an
example, high prevalence of infection is attributed to
high fishing activity reducing the population of
molluscivorous fishes, close proximity of residents
to lake shore, high water contact activities, and

damming of lakes for water projects.'>!'® The low
prevalence of infection in Nike Lake area may be as a
result of the following reasons: (1) Fishing is not
common in this Lake because of pollution by sewage
(from the resort built close to the lake), oil (from
automobile mechanics), and fertilisers (from farming
activities). Farming, which is the main occupation of
the residents, is carried out on the shore of the lake.
Farming is only during dry season as the lake
overflows in the rainy season. Irrigation of crops by
farmers is through the use of pumping machines. This
method of irrigation dislodges snails from their
attachments and settles them on crops. Since dry
season favours quick evaporation of water on
surfaces, desiccation and death of snails follow. (2)
Residential areas are not in close proximity to the
Lake and the Lake is not the only water source in the
area. This suggests that apart from those involved in
farming along the lake shore, there is low human
water contact activity in the area.

In line with many previous reports,
haematuria, proteinuria, and macro-haematuria were
positively correlated with the prevalence of S.
haematobium infection in both MPA and LPA.
Hence, these disease markers are regarded as alter-
native tests in the rapid diagnosis of S. haematobium
infection. Compared to other published results from
Nigeria,”'®!? micro-haematuria had low SS in MPA.
However, this low SS was similar to the 41% SS of
micro-haematuria reported in Imo State, a south-
eastern State in Nigeria.”® Proteinuria in the present
study had poor performance when compared to the
reports of other authors in Nigeria.'”'®!® On the
contrary, proteinuria is considered less sensitive and

1718 micro-

Table 3 Overall performance of some diagnostic tools in detecting S. haematobium infection in moderate- and low-

prevalence areas (MPA and LPA)

Diagnostic indices

Diagnostic tool (%) (95% CI) MPA (n = 184) LPA (n = 296)
Micro-haematuria SS 42.86 (35.71-50.01) 73.33 (68.29-78.37)
SP 87.41 (82.62-92.20) 97.15 (95.25-99.05)
PPV 55.26 (48.08-62.44) 57.89 (52.27-63.51)
NPV 80.82 (75.13-86.51) 98.56 (97.20-99.92)
Proteinuria SS 30.61 (23.95-37.27) 53.33 (47.65-59.01)
SP 86.67 (81.76-91.58) 96.88 (94.90-98.86)
PPV 45.45 (38.26-52.64) 11.11 (7.53-14.69)
NPV 77.48 (71.44-83.52) 77.22 (72.44-82.00)
Macro-haematuria SS 14.29 (9.23-19.35) 26.67 (21.63-31.71)
SP 99.25 (98.00-100.00)  99.29 (98.33-100.00)
PPV 87.50 (82.72-92.28) 66.67 (61.30-72.04)
NPV 76.14 (69.98-82.30) 96.21 (94.03-98.39)
Micro-haematuria and proteinuria SS 24.49 (18.18-30.70) 33.33 (27.96-38.70)
SP 94.81 (91.60-98.02) 99.64 (98.96-100.00)
PPV 63.16 (56.19-70.13) 83.33 (79.08-87.58)
NPV 77.58 (71.55-83.61) 96.55 (94.47-100.00)
Macro-haematuria, micro-haematuria, and proteinuria SS 32.65 (25.87-39.43) 13.33 (9.46-17.20)
SP 94.07 (90.66-97.48)  100.00 (100.00-100.00)
PPV 66.67 (59.86-73.48)  100.00 (100.00-100.00)
NPV 79.38 (75.53-85.23) 95.58 (93.24-97.92)

MPA: moderate prevalence area; LPA: low prevalence area; SS: Sensitivity; SP: Specificity; PPV: positive predictive value; NPV:

negative predictive value; Cl: confidence interval.
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Table 4 Performance of different diagnostic tools in the detection of heavy and light infections in moderate- and low-

prevalence areas (MPA and LPA)

Diagnostic Heavy infection (>50 eggs/10 ml urine) Light infection (<50 eggs/10 ml urine)
indices
Diagnostic test (%) (95% ClI) MPA (n = 12) LPA (n = 3) MPA (n = 37) LPA (n = 12)
Micro-haematuria SS 33.33 (26.52-40.14) 100 (100-100) 45.95 (38.75-53.15)  73.67 (68.65-78.69)
SP 54.05 (46.85-61.25) 33.00 (27.64-38.36) 85.71 (80.65-90.77) 96.13 (93.93-98.33)
PPV 19.04 (13.37-24.71) 27.00 (21.94-32.06) 44.74 (37.56-51.92) 42.11 (36.49-47.73)
NPV 71.43 (65.90-77.76) 100 (100-100) 86.30 (81.33-91.27)  98.56 (97.20-99.72)
Proteinuria SS 16.67 (11.28-22.06)  33.33 (27.96-38.70)  35.13 (28.23-40.03) 58.33 (52.71-63.95)
SP 61.88 (61.86-75.23)  41.67 (36.05-47.29)  86.39 (81.44-91.34) 77.11 (72.32-81.90)
PPV 15.38 (10.17-20.59)  12.50 (8.73-16.27)  39.40 (32.34-46.46)  9.72 (6.35-13.90)
NPV 70.59 (64.01-77.17) 71.43 (66.28-76.58) 84.11 (78.83-89.39) 97.77 (96.09-99.45)
Macro-haematuria SS 33.33 (26.52-40.14) 100 (100-100) 5.41 (2.14-8.68) 8.33 (5.18-11.48)
SP 94.44 (91.13-97.75)  91.67 (88.52-94.82)  95.92 (93.06-98.78) 98.23 (96.73-99.73)
PPV 66.67 (59.86-73.48) 75.00 (70.07-79.93)  25.00 (18.74-31.26) 16.67 (12.42-20.92)
NPV 80.95 (75.28-86.62) 100 (100-100) 80.11 (74.34-85.88)  96.89 (94.91-98.87)
Micro-haematuria SS 16.67 (11.28-22.06) 33.33 (27.96-38.70)  27.03 (20.61-33.45) 33.33 (27.96-38.70)
and proteinuria SP 70.58 (64.01-77.16)  63.64 (58.16-69.12)  93.20 (89.56-96.84) 99.29 (98.30-100)
PPV 16.67 (11.28-22.06) 20.0 (15.44-24.56)  52.63 (45.42-59.84) 66.67 (61.30-72.04)
NPV 70.59 (64.01-77.17)  77.78 (73.04-82.52)  83.03 (77.61-88.45) 94.00 (91.29-96.71)
Macro-haematuria, SS 41.67 (34.55-48.77)  33.00 (27.64-38.36)  29.73 (23.13-36.33) 8.3 (5.16-11.44)
micro-haematuria, SP 70.27 (63.67-76.87)  91.67 (88.52-94.82)  91.16 (87.06-95.26) 99.65 (98.98-100)
and proteinuria PPV 31.25 (24.55-37.95)  50.00 (44.70-55.70)  45.83 (38.63-53.03) 50.00 (44.30-55.70)
NPV 78.79 (73.10-84.88) 84.62 (80.51-88.73)  78.82 (72.92-84.72) 96.26 (94.10-98.42)

MPA: moderate prevalence area; LPA: low prevalence area; SS: Sensitivity; SP: Specificity; PPV: positive predictive value; NPV:

negative predictive value; Cl: confidence interval.

specific than micro-haematuria because it is also
found in small quantities in the urine of healthy
persons.”?! Macro-haematuria was useful in the
detection of heavy infection in this study but its
PPV was lower than the findings of Mafe®* and
Ugbomoiko et al.”

In southern Sudan and Tanzania,”'® the PPV of
micro-haematuria has been shown to be higher in
MPA and high-prevalence areas than in LPA. In our
study, micro-haematuria had low and similar PPV in
the different prevalence areas. For macro-haematuria,
the PPV was higher in MPA when the overall

performance was considered while with heavy and
light infections, the PPV was comparable in both
locations. Combinations of diagnostic tests have been
employed in urinary schistosomiasis endemic areas to
improve the performance of rapid diagnosis.”***
Combination of micro-haematuria and proteinuria in
MPA and LPA improved PPV generally and in the
detection of light infection. When this combination
was used on those with heavy infection, the PPV
obtained was not better than when these disease
markers were used singly. Comparing the PPV of this

combination to those already published,”*! it was

Table 5 Performance of self-reported haematuria and its combination with micro-haematuria in moderate- and low-

prevalence areas (MPA and LPA)

Self-reported haematuria

Micro-haematuria and self-reported haematuria

(%) (95% Cl) MPA (n = 136) LPA (n = 190) MPA (n = 136) LPA (n = 190)
General

Sensitivity 29.73 (22.05-37.41) 0 (0-0) 13.51 (7.76-19.26) 0 (0-0)
Specificity 87.89 (82.41-93.37) 1.31 (75.77-86.85) 97.80 (95.33-100) 99.45 (98.40-100)
PPV 47.83 (39.43-56.23) 0 (0-0) 71.43 (63.84-79.02) 0 (0-0)

NPV 76.99 (69.92-84.06) 94.87 (91.73-98.01) 75.19 (67.93-82.45) 95.77 (92.91-98.63)
Heavy infection (>50 eggs/10 ml urine)

Sensitivity 63.64 (55.56-71.72) 0 (0-0) 44.00 (35.66-52.34) 0 (0-0)
Specificity 92.91 (87.83-96.79) 0 (0-0) 96.43 (93.31-99.55) 0 (0-0)

PPV 77.78 (70.79-84.77) 0 (0-0) 80.00 (73.28-86.72) 0 (0-0)

NPV 85.71 (79.83-91.59) 33.33 (26.63-40.03) 84.38 (78.28-90.48) 33.33 (26.63-40.03)
Light infection (=50 eggs/10 ml urine)

Sensitivity 14.29 (8.41-20.17) 0 (0-0) 3.57 (0.45-6.69) 0 (0-0)
Specificity 82.41 (76.01-88.81) 81.52 (76.00-87.04) 94.44 (90.59-98.29) 99.45 (98.40-100)
PPV 17.39 (11.02-23.76) 0 (0-0) 14.29 (8.41-20.17) 0 (0-0)

NPV 76.79 (69.92-84.06) 96.15 (93.41-98.89) 79.07 (72.23-85.91) 96.82 (94.32-99.32)

MPA: moderate prevalence area; LPA: low prevalence area.
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lower. Combining the disease marker information
obtained from reagent strip and macro-haematuria
has been reported to have high and similar PPV as
when macro-haematuria is used alone in school
children living in a highly endemic area.” Using this
approach in our MPA, we obtained a lower PPV even
in the detection of those heavily infected. However, in
LPA we observed that the overall PPV of this method
was 100% but in the detection of heavy and light
infections, a lower PPV was obtained. In addition, the
PPV of the combined method was higher in LPA than
in MPA. Deducing from the PPVs of these diagnostic
tests, there is indication that school-age children in
LPA are also at risk of urinary schistosomiasis.
Evidence has also shown that those with light
infections are still at significant risk of schistosomia-
sis-associated disecase because the strength of an
individual’s immune response to parasite eggs, more
than intensity of infection, determines risk of severe
tissue inflammation in schistosomiasis.>

The NPVs of the micro-haematuria, proteinuria,
and macro-haematuria were within the range pre-
viously reported.'®'” When tests were combined, the
NPVs were higher than those already published.’
Overall, higher NPVs were obtained in LPA than in
MPA. In the detection of heavy infection, higher
NPV was also observed in LPA but outstandingly
with micro-and macro-haematuria. World Health
Organization®® recommends that school-age children
in LPA should be treated on entry and exit of
primary school while only suspected adults should be
given treatment. However, because these children and
adults have high chance of infection despite the high
NPV that warrants an exclusion from treatment,® we
suggest treating every member of the community at
least once every 2 years.

The lower NPV in MPA is as a result of the low SS
of the diagnostic test, which is a consequence of high
number of false negatives. High number of false
negatives would indicate that most individuals in this
community have chronic form of urinary schistoso-
miasis. The implication is that those who need
treatment, will be considered normal and remain
untreated.'® According to WHO,?® school-age chil-
dren and adults of special risk group in MPA should
be treated every 2 years but there is a growing
discussion that adults in general contribute to
community transmission of schistosomiasis and
should be included in mass treatment.>’ More
important is the fact that this MPA has been known
to be endemic for schistosomiasis since 1986-1987.%%
Chemotherapeutic control was given in 1987 and
1995 and since then no mass treatment had been done
in the area. Reports have it that in endemic areas,
once mass treatment with praziquantel treatment is
stopped, there is severe rebound morbidity.?’ This
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suggests that adults that were school-age children at
the time when treatments were given could be
suffering from schistosomiasis-associated morbidities
that occur late in infection. Therefore, treatment in
this area would also handle morbidity if the general
community is treated again. In addition to control
using praziquantel, other control measures such as
the molluscicides, improved sanitation, and health
education should also be employed.

In line with the findings of Lengeler er al..*® self-
reported haematuria in urine had significant positive
correlation with the overall prevalence of S. haemato-
bium infection in MPA. The poor correlation between
self-reported haematuria and the infection prevalence in
LPA as evidenced by the 0% SS and PPV contradicts
the result of the study conducted in a low prevalence
community in Ghana,*' where the SS of self-reported
haematuria was 53%. The PPV and NPV of self-
reported haematuria in MPA are within the range
reported.* In the performance of self-reported haema-
turia in MPA, the PPV of self-reported haematuria was
lower compared to that of other diagnostic tests.
However, in the detection of those with heavy infection,
the PPV was greatly improved, probably as a result of
the vivid memory of seeing blood in urine. This implies
that in the use of the questionnaire method, more
positive cases who suffer from urinary schistosomiasis
would be identified and treated. Furthermore, combin-
ing the result of micro-haematuria and questionnaire
method improved the overall detection of S. haemato-
bium infection in MPA and boosted the detection of
heavy infection in school children. This agrees with the
result obtained in Yemeni school children where the
performance of reagent strip was enhanced when
combined with interview technique, although reagent
strip had better performance than interview method.**
The improved diagnostic performance of question-
naire method alone and in combination with micro-
haematuria, especially in the detection of heavy
infection, confirms that there is chronic infection in
MPA as earlier suggested. This strengthens our earlier
recommendation of mass community treatment
instead of selective drug distribution in this area.
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