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Abstract
Schistosoma haematobium infection prevalence of 57% was observed among primary school pupils, 
with males more infected than females (60.3% vs. 49.5%). Light infection (78.9%) was higher than 
heavy infection (21.1%). Prevalence of bacteriuria was 88.4% in infected individuals. Escherichia coli 
(20.5%), Salmonella spp (16.1%), and Staphylococcus aureus (16.1%) were major isolates. A 100% 
bacterial susceptibility to ciprofloxacin and taravid, was observed and up to 100% resistance with 
tetracycline, cotrimoxazole and nitrofuratoin. Systematic schistosomicidal/antimicrobial treatment 
advocated.
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Introduction 
Urinary tract infection (UTI) is one of the most common diseases, occurring from the neonate up 
to geriatric age groups throughout the world. UTI defines a condition in which the urinary tract is 
infected with a pathogen causing inflammation (Franz and Horl 1999). Though the etiology and 
clinical presentation of infections are similar in industrialized and developing countries, it is evident 
that persons with these infections in resource-constrained tropical areas of the world often present 
for care with more severe illness and often only after complications have developed (Latif 2004).

Urinary schistosomiasis caused by Schistosoma haematobium and transmitted by bulinid water 
snails is a very important parasitic UTI, which constitutes a major public health problem in many 
tropical and sub-tropical countries (Michaud et al. 2003). S. haematobium is reportedly endemic in 
53 countries in the Middle East and most of the African continent (Chitsulo et al. 2000). Although 
infection with schistosomes does not always result in clinical disease, and many infections are asymp-
tomatic, S. haematobium infection, however, could cause haematuria, dysuria, nutritional deficien-
cies, lesion of the bladder, kidney failure, an elevated risk of bladder cancer and – in children – growth 
retardation (Mostafa et al. 1999; Vennervald 2000). Accordingly, the estimates for morbidity and 
mortality in affected populations are high, with school-aged children usually presenting with the 
highest prevalence and intensity of infection (WHO 2002; Saathoff  et al. 2004).

Studies in Nigeria among school aged children in various parts of the country and in both rural 
and urban environments have shown that S. haematobium is clearly a problem of this age group. 
Prevalence among school-aged children ranges from 20–40% in typical communities (Okoli and 
Odaibo 1999; Odaibo et al. 2004; Okoli and Iwuala 2004; Umar and Parakoyi 2005), but can be as 
high as 50–70% in areas where environmental changes occur due to constructions such as human-
made dams and quarries (Mafiana et al. 2003; Nduka et al. 2006).

The prevalence of bacteria infection as a consequence of urinary schistosomiasis has been 
assessed in different epidemiological, clinical and experimental studies to determine if there is a 
link between the two conditions (Laughlin et al. 1978; El-Hawey et al. 1989; Adeyeba and Ojeaga 
2002). Although bacteria prevalence values vary from one area to another, and even from one report 
to another in the same country, they are generally much higher than those documented in the area 
with no S. haematobium endemic infection (Laughlin et al. 1978; Pugh and Gilles 1979). With 
high levels of bacterial and S. haematobium infection, it seems most probable that children who are 
regularly exposed to contaminated water are occasionally infected simultaneously with the schisto-
some parasite and pathogenic bacteria. This is of great importance in the health of many populations 
in developing countries where the frequency of infection is a general indication of the local level of 
hygiene and sanitation (WHO 2002). 

Information is very scanty on the bacteria/schistosoma co-infection in many endemic areas of 
sub-Saharan Africa, including Nigeria. Although Ejezie et al. (1989) claimed that schistosomiasis 
is not associated with bacteriuria in Nigeria, Kassim (1989) documented in Epe, Lagos State, that 
bacteriuria was found in 8.5% of schistosoma-infected children, compared with 5.2% of the control 
group. Streptococcus faecalis and E. coli were the two bacteria isolated from the urine specimens. This 
dearth of information has adversely affected adequate patient evaluation and management, control 
programs and identification of drug resistance in many rural communities (Gibodat and Bergquist 
2000; WHO 1998). This study was therefore necessitated by the enormous medical and socio-
economic implication of the concomitant infection with bacteriuria and urinary schistosomiasis 
in the face of the unprecedented upsurge in drug failure of both antibacterial and antischistosomal 
drugs in use in this part of the world (WHO 2000; Brindley 1994).

The objectives of this study were twofold; first, to determine the prevalence and intensity of 
urinary schistosomiasis in primary school pupils; second, the assessment of bacteriuria and antibiotic 
susceptibility patterns of bacteria isolates among pupils with urinary schistosomiasis. The overall 
goal of the study was to highlight the public health implications of bacteriuria and S. haematobium 
co-infection. This study constituted part of the preliminary investigations that contributed scientific 
data for development of community-based effective control and management strategies for schisto-
somiasis and other UTIs in Southeast Nigeria.
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Materials and Methods

Study Area
This study was conducted from May 2004 through June 2005 in the rural district of Ikwo Local 
Government Area (LGA) in Ebonyi State, Southeast Nigeria. The climate is tropical and the vegeta-
tion characteristic is predominantly the rain forest with an average annual rainfall of about 1600 mm 
and average atmospheric temperature of 30°C. There are two distinct seasons: the wet season and the 
dry season. The former takes place between April and October; the latter occurs from November to 
March. The area is traversed by a number of streams and rivers, which constitute the major source 
of water supply to all the communities in the area. Agriculture, especially swamp rice cultivation 
and fishing are the mainstay of the economy. The educational status of most of the inhabitants is 
generally very low. Systematic schistosomicidal treatment had never been applied in the area.

Study Population
The study population comprised of 300 primary school pupils aged 5–20 years, the majority of 
whom were in the fourth, fifth, or sixth grade. Of interest is the fact that individuals up to 20 years 
of age are often in primary schools as pupils in the area because of the current free basic education 
policy of the state government; hence, individuals who could not afford basic education in their 
early life took advantage of the policy to gain basic education. The major primary schools in the 
area (Community Primary School, CPS, Ndiagu-Echara and Community Central School, CCS, 
Enyibichiri) were selected for the study, with 150 individuals enrolled from each school. Primary 
school pupils were selected for this study because: (1) schools are accessible without much difficulty, 
(2) the peak of prevalence of schistosomiasis is to be found in this group (Bundy et al. 1992) and 
(3) experience shows that there is general good compliance from children and parents (Montresor 
et al. 1998).

Ethical Consideration
Ethical clearance was obtained from the Ethical Committee of the Faculty of Clinical Medicine 
(Infection Disease Research), Ebonyi State University. The study was also approved by the Ikwo 
Local Government Council, the Local Government Health Department and the Parent-Teachers 
Association (PTA) of each of the schools studied. Informed consent was obtained from each of the 
pupils before inclusion in the study. In the course of the study, 11 pupils declined participation and 
were excluded from the study. Demographic information such as age and water contact activities 
was obtained through interviews with each participant.

Sampling Technique
About 20 ml of clean-catch, midstream urine samples were collected in 50 ml capacity, autoclaved, 
wide-mouthed, leak-proof universal containers by subjects themselves, who were previously carefully 
instructed with illustration aids. This was to avoid any possible contamination during collection. 
Samples were obtained between 10:00hrs and 14:00hrs (WHO 2003a) from pupils whose last 
micturation was at least two hours old (Engbaek et al. 1995) to accommodate bacteria analysis. 
Samples with visible haematuria were noted. Each sample collected was divided into two fractions. 
About 10 ml of each urine sample (fraction A) was investigated for the presence of S. haematobium 
ova. The remaining 10 ml (fraction B) was investigated for bacteriuria for cases with presence of S. 
haematobium ova. The specimens were appropriately labeled with identification numbers and placed 
in a cold box with ice packs, immediately after collection. They were processed within two to three 
hours of collection. In situations where delay in transportation of specimens to the laboratory was 
inevitable, 0.2 ml of household bleach was added to each fraction A (10 ml urine) (to preserve any 
schistosome ova present), while 0.1 g of boric acid was added to each fraction B (10 ml urine) (to 
arrest bacteria multiplication) (WHO 2003a; Cheesbrough 1998). 
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Laboratory Investigations 
The urine sedimentation technique described previously (Cheesbrough 1998) was used to detect the 
presence of S. haematobium ova in the urine samples and to determine the intensity of the infection 
in each case. Intensity was reported as the number of ova/10 ml of urine and was categorized as light 
(≤ 50 ova/10 ml of urine) and heavy (≥50 ova/10 ml of urine). A few drops of saponin solution were 
added to samples with visible haematuria to enhance clarity in microscopy (Cheesbrough 1998). 

Fraction B of the urine samples that contained S. haematobium ova were aseptically cultured (as 
soon as they were identified) on blood agar (BA) medium and cystine lactose electrolyte deficiency 
(CLED) medium according to standard protocol described by Cheesbrough (2000). The pairs 
of culture plates were incubated aerobically at 37°C for 24 hours. Colonial characteristics, gram 
reaction, catalase and coagulase tests, haemolysis on BA medium, lactose fermentation on CLED 
medium and other biochemical tests, such as indole production, citrate utilization, urase activity, 
triple sugar iron (TSI) agar test (for glucose, sucrose and lactose fermentation), gas and hydrogen 
sulphide production and oxidase test, were conducted as described by Cheesbrough (2000) for 
bacterial isolation. 

The bacteria isolates made were subjected to antibiotic susceptibility analysis using disc diffusion 
method (Cheesbrough 2000; WHO 2003b). Known local strains of E. coli and S. aureus obtained 
from the bacteriology laboratory of Ebonyi State University Teaching Hospital (EBSUTH), were 
used as the control organisms. 

The following antibiotics were employed for the sensitivity analysis: ampicillin, augmentin, 
chloramphenicol, ciprofloxacin, cloxacillin, cotrimoxazole, erythromycin, gentamycin, nalidixin acid, 
nitrofuratoin, penicillin, streptomycin, taravid and tetracycline. Their selection was based on local 
prescribing policies and availability. They were sourced from government approved pharmacies.

Statistical Analysis
Differences in proportion were evaluated using the Chi-square test. Statistical significance was 
achieved at P < 0.05. 

Results
Of the 300 pupils examined, 171 (57.0%, 95% CI., 49.58–68.42) were infected with S. haematobium, 
with the males more infected than the females (60.3% vs. 49.5%). The prevalence of S. haematobium 
was significantly higher in the Community Central School (CCS) (51.3%, 95% CI., 40.10–62.50) 
(|2 = 3.930, P< 0.05). Individuals of age group 16–20 years were significantly more infected (84.3%, 
95% CI., 74.65–93.35) than those of age groups 11–15 years (60.8%, 95% CI., 52.24–69.36) and 
5–10 years (34.3%, 95% CI., 25.22–43.38) (|2 = 44.102, P< 0.05) (see Table 1).

Out of the 171 individuals with S. haematobium infection, 135 (78.9%) had light infection, 
while 36 (21.1%) had heavy infection. The prevalence of heavy infection was higher among the 
males (18.1%) than the females (2.9%), and heavy infection was highest among individuals of 
11–15 years age group (9.4%). No significant difference was observed in the association between 
intensity and sex (|2 = 3.67, P<0.05),  or intensity and age (|2 = 0.906, P<0.05) (see Table 2). A 
total of nine haematuric cases comprising seven males and two females were observed, and all cases 
were found to have heavy infection. Prevalence of heavy infection was however significantly higher 
in CPS (15.2%) than in CCS (5.8%) (|2 = 5.464, P< 0.05) (Table 2). 

Analysis for bacteria was done on the first 112 urine samples out of the 171 identified with S. 
haematobium infection. The remaining 59 samples could not be analyzed due to logistical problems. 
Ninety-nine isolates (88.4%, 95% CI., 82.47–94.33) were made comprising of 10 different bacteria 
species (Table 3). The highest number of isolates was E. coli (20.5%), Salmonella species (16.1%) 
and S. aureus (16.1%); the least isolates were Proteus species (4.5%), Pseudomonas, aeruginosa (3.6%) 
and Enterococcus faecalis (2.7%). Other bacteria isolated included Klebsiella pneumoniae (8.0%), 
Citrobacter species (6.3%), Enterobacter species (5.4%) and Staphylococcus saprophy- ticus (5.4%). 
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The antibiotic susceptibility patterns of the bacterial isolates are shown in Table 4. Results 
indicated that Citrobacter species E. coli, Enterobacter species and S. aureus exhibited 100% suscep-
tibility to ciprofloxacin and taravid. Proteus species and Pseudomonas aeruginosa exhibited the highest 
antibiotic resistance to up to five of the antibiotics tested, including cotrimoxazole, nitrofuratoin 
and tetracycline. Highest antibiotic resistance was observed with tetracycline, where Enterobacter 
species, Klebsiella pneumoniae, Proteus species, Pseudomonas aeruginosa and S. aureus exhibited 100% 
resistance to it.

Table 1. Prevalence of S. haematobium infection among school pupils in Ikwo LGA, Ebonyi State, 
Southeast Nigeria

Parameter Male Female Overall Total

 Number Number (%) Number Number (%) Number Number (%) 95 (%)
 Examined. Infected Examined Infected Examined. Infected Confidence
       Interval
Age
5–10 79 31 (39.2) 26 5 (19.2) 105 36 (34.3) 25.22–43.38 
11–15 91 62 (68.1) 34 14 (41.2) 125 76 (60.8) 52.24–69.36
16–20 39 33 (84.6) 31 26 (83.9) 70 59 (84.3) 74.65–93.35

Total 209 126 (60.3) 91 45 (49.5) 300 171 (57.0) 49.59–64.42

School
CPS Ndiagu-Echara 108 73 (67.6) 42 12 (50.0) 150 94 (62.7) 52.92–72.48
CCS Enyibichiri 101 53 (52.5) 49 24 (49.0) 150 77 (51.3) 40.10–62.50

Total 209 126 (60.3) 91 45 (49.5) 300 171 (57.0) 49.58–46.42

Table 2. Intensity of S. haematobium infection among school pupils in Ikwo LGA, Ebonyi State, 
Southeast Nigeria

Parameter Light Infection
(<50 eggs/ 
10 ml urine)
Number (%)

Heavy Infection
(≥50 eggs/ 
10 ml urine)
Number (%)

Overall Total
Number (%)

95 (%)
Confidence 

Interval

Sex
Male 95 (55.6) 31 (18.1) 126 (73.7) 67.10–80.3
Female 40 (23.4)  5 (2.9) 45 (26.3) 19.70–32.90

Total 135 (78.9) 36(21.1) 171(57.0) 49.59–64.42

Age
5–10 27 (15.8) 9 (5.3) 36 (21.1) 14.98–27.22
11–15 60 (35.1) 16 (9.4) 76 (44.4) 36.95–51.85
16–20 48 (28.1) 11 (6.4) 59 (34.5) 27.38 –41.62

Total 135 (78.9) 36 (21.1) 171 (57.0) 49.59–64.42

School
CPS Ndiagu-Echara 68 (39.8) 26 (15.2) 94 (55.0) 47.54–62.46
CCS Enyibichiri 67 (39.2) 10 (5.8) 77 (45.0) 37.54–52.46

Total 135 (78.9) 36 (21.1) 171 (57.0) 49.59–64.42
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Table 3. Prevalence of bacteriuria in S. haematobium-infected school pupils in Ikwo LGA, Ebonyi 
State, Southeast Nigeria (N=112)

Bacteria agents Number of Isolates Percentage 95% Confidence Interval

Citrobacter species 7 6.3 1.80–10.80
Enterobacter species 6 5.4 1.20–9.60
Enterococcus faecalis 3 2.7 0.30–5.70
Escherichia coli 23 8.0 2.98–13.02
Klebsiella pneumoniae 9 8.0 2.98–13.02
Proteus species 5 4.5 0.66–8.34
Pseudomonas aeruginosa 4 3.6 0.15–7.05
Salmonella species 18 16.1 9.29–22.91
Staphylococcus aureus 18 16.1 9.29–22.91
Staphylococcus saprophitics 3 5.4 1.20–9.60

Total 99 88.4 82.47–94.33

Discussion
The prevalence of infection due to S. haematobium (57%) observed in this study falls within the 
WHO classification as endemic (WHO 2002). This is in conformity with a number of other 
findings that showed that S. haematobium is endemic in many parts of Nigeria particularly among 
school children (Attah et al. 2002; Mafe et al. 2005). This finding supports reports that, of the 
world’s serious parasitic diseases, schistosomiasis still ranks second only to malaria in the number of 
people infected and the extent of areas where the disease is endemic (Chitsulo et al.2000). It is well 
established that the chronic character and steady increase in morbidity in infected individuals in 
such endemic areas result in diminished working capacity and prolonged suffering. Morel (2000) 
indicated that lifelong disability looms if treatment with anti-schistosomal drug, such as praziqu-
antel, cannot be provided and more so early on when the pathology is still reversible. This is perhaps 
one of major reasons why urinary schistosomiasis remains a matter of public health concern in many 
parts of developing tropical countries including Nigeria. 

Table 4. Antibiotic susceptibility patterns of bacterial isolates from S. haematobium-infected school pupils in Ikwo LGA, 
Ebonyi State, Southeast Nigeria

Percentage Susceptibility

Antibiotics Citrobacter Enterobacter Escherichia Klebsiella Proteus Pseudomonas Salmonella Staphylococcus Enterococcus Staphylococcus
 Tested species species coli pneumoniae species aeruginosa species aureus faecalis saprophyticus

Ampicillin 0 66.7 20.0 60.0 0 faNA 77.8 27.3 72.7 50.0
Augmentin 0 66.7 0 100.0 100.0 0 NA 80.0 NA NA
Chloramphericol 0 0 35.3 25.0 0 100.0 85.7 27.3 41.7 58.3
Ciprofloxacin 100.0 100.0 100.0 100.0 50.0 NA 71.4 100.0 90.9 92.3
Cloxacillin NA NA NA NA NA NA NA 75.0 81.8 33.3
Co-trimoxazole 80.0 0 28.6 25.0 0 0 40.0 28.6 64.3 73.3
Erytenomycin NA NA NA NA NA NA NA 61.5 100.0 83.3
Gentamicin 75.0 0 92.9 83.3 50.0 0 63.6 81.8 54.4 88.9
Nalidixin acid NA 100.0 NA 100.0 NA NA 25.0 NA NA NA
Nitroturatoin 100.0 33.3 60.0 NA 0 0 0 NA NA NA
Penicillin NA NA NA NA NA NA NA 0 0 66.7
Streptomycin 75.0 33.3 71.4 66.7 50.0 50.0 NA 0 30.0 28.6
Taravid 100.0 100.0 100.0 20.0 100.0 100.0 20.4 100.0 50.0 30.0
Tetracycline 20.0 0 28.6 0 0 0 40.0 0 50.0 33.3

NA= Antibiotics not applied (not available at time of testing)
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Our results showed that the males were more infected and with higher intensity than the females, 
with the older pupils significantly more infected (P < 0.05). This is presumably due to higher water 
contact activities by male pupils of the older age group who were particularly more into swamp rice 
farming and fishing as well as swimming and bathing in cercariae-infested rivers. In addition, females 
are generally restricted from swimming and bathing in the rivers on religious and socio-cultural 
grounds. This is similar to the observations made by Ndyomugyenyi and Minjas (2001) in Tanzania, 
Okoli and Odaibo (1999) in Southwest Nigeria, as well as Nduka et al. (1995) in another part of 
Southeast Nigeria. These factors not only make the males the more vulnerable group to urinary 
schistosomiasis but also powerful amplifiers of the infection in the area as indiscriminate passing out 
of urine (containing S. haematobium ova by infected individuals) during swimming or bathing in the 
rivers is a common phenomenon, thus increasing the availability of miracidia hatched from the ova 
and enhancing the infectivity of the snail intermediate hosts within which they transform into the 
infective cercariae. Sturrock (1987) had, however, demonstrated that the infectivity of a cercariae-
infested water body in an endemic area is largely influenced by the dynamics of snail infections at 
any one time period and also by the volume of the water body. The implication of this is that snail 
vector control must be appreciated and made an indispensable component of the disease-control 
efforts because of the central role that the vectors play in the epidemiology of urinary schistosomiasis 
(Gibodat and Bergquist 2000).

We observed from this study that the percentage of pupils with heavy infection was considerably 
lower than those with light infection (21.1% vs. 78.9%). Mahmoud (2000) had earlier noted that 
the distribution of schistosomiasis in endemic communities fits a negative binomial curve, with most 
infected persons harboring low worm burdens and only a small proportion having heavy infections. 
This may explain the trend we have observed. However, the aggregation of worm burden in a small 
proportion of infected individuals may have multiple explanations including genetic susceptibility 
(Secor et al. 1996). 

The prevalence of bacteria among the pupils with proven S. haematobium infection in this study 
appeared very high (88.4%). Reports from other community-based epidemiological surveys revealed 
bacteria prevalence of 25.8% in Egypt (Mostafa et al. 1999), 10.0% in Tanzania (Forsyth and 
Bradley 1966), 6.6% in Gambia (Wilkins 1977) and up to 75.4% in Southwest Nigeria (Adeyeba 
and Ojeaga 2002) among persons with S. haematobium. The relatively higher levels of bacteria and 
S. haematobium co-infection observed in this study, seemed to have resulted from the swamp rice 
farming, fishing and other water contact activities by the pupils, which regularly exposed them 
simultaneously to cercariae-infested and bacteria-contaminated water. It is probable that, at this 
juncture, the speculated association between bacteria and schistosome infection is enhanced. Penaud 
et al. (1983) and LoVerde et al. (1980) had earlier indicated that infection with schistosomes in 
endemic areas could bring about increased susceptibility to urinary tract bacterial infection. This is 
in addition to an earlier finding by Pugh and Gilles (1979) in a urinary schistosomiasis low endemic 
area of Malumfashi, Northwest Nigeria, where they concluded that the lack of association between 
urinary bacterial infection and schistosomiasis in their study probably reflects the low intensity of 
S. haematobium in the area. The public health significance of this finding cannot be overstated as 
it strengthens the argument that, by adequately controlling urinary schistosomiasis, a considerable 
reduction in bacteria-associated UTIs may be achieved. 

Up to 10 different bacterial agents were identified in association with S. haematobium infection 
in this study. The majority of the isolates being E. coli, Salmonella spp, S. aureus and Klebsiella 
pneumoniae. Similar isolates were earlier made in related studies by Arinola and Salimonu (1999), 
El-Aaser et al. (1982) and Hicks et al. (1982). The health implications of this bacterio-schisto-
somal interaction have been established. Some of these organisms isolated particularly S. aureus, 
Klebsiella pneumoniae, Proteus spp and E. coli are nitrate-reducing bacteria (Mostafa et al. 1994) 
and are thought to play a significant role in the endogenous formation of carcinogenic alkylating 
agents (e.g., N-nitrosamines), which greatly increase the risk of urinary bladder cancer and other 
cancers (Mostafa et al. 1999). Adding to this, bacterial infection in urinary schistosomiasis has been 
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suggested in being responsible for an increased transport into the urogenital tract of cells harboring 
HIV-1 (e.g., mononuclear cells) and to enhance the rate of viral replication and release into semen 
(Leutschet et al. 2000). Bouree et al. (2002) also noted that a decreased host immune response 
following schistosomiasis enhances a delayed or prolonged infection with Salmonella. These discov-
eries underscore the necessity for the integration of antimicrobial agents as important components of 
chemotherapy in communities endemic for urinary schistosomiasis (Stamm and Hooton 1993).

It is worth noting that one outcome of the increased availability and usage of antimicrobial agents 
for symptomatic treatment of illness has been the emergence of antimicrobial resistance. This was 
clearly evident from this study. Up to 100% resistance was observed in three to five antibiotics by 
Citrobacter spp, S. aureus and Klebsiella pneumoniae, Enterobacter spp, Proteus spp and Pseudomonas 
aeruginosa, particularly tetracycline, cotrimoxazole and nitrofurantoin. A similar finding was made 
by Obi et al. (1996) in Zimbabwe. This is of particular concern in the developing world, including 
Nigeria, because fewer affordable, appropriate and effective treatment options, such as ciprofloxacin 
and tarvid, are readily available in most rural communities where scistosomiasis is endemic. It has 
become increasingly important to monitor patterns of resistance as the antimicrobial susceptibility of 
bacterial pathogens, which contributes significantly to the burden of S. haematobium infection and 
other UTIs, has declined. Because antimicrobial susceptibility testing is resource-intensive and is not 
easily afforded in many developing countries, the WHO recommends that only one or two reference 
laboratories in a country perform these tests (WHO 2003b). Many wealthy developed countries 
have exclusively focused efforts on fighting diseases within their own borders, while failing to help 
eliminate them globally. Proliferating elsewhere, many bacteria, viruses and parasites mutate, become 
drug resistant and venture back to wealthy countries via modern transportation (WHO 2000). The 
importance of continuous concerted global efforts in the control of infections can not be overstated. 
The sustainability of such control programs depends to a large extent on grant supports to resource-
poor endemic tropical regions to strengthen the efforts to reduce morbidity due to diseases of major 
public health significance as schistosomiasis. The success of schistosomiasis control and prevention 
programs in endemic communities also depends to a large extent on the level of commitment of 
the governments of affected countries and other stakeholders in public health. It should be seen as a 
component part of the entire health system but with a nucleus of professional expertise.

In conclusion, this study highlights the importance of S. haematobium infection and its endemicity 
in Southeast Nigeria as well as the possible potential for interaction between urinary schistosomiasis 
and bacteruria. It advocates an urgent systematic schistosomicidal/antimicrobial treatment in the 
area. The control of urinary schistosomiasis among school aged children in the rural areas in an 
integrated and inter-sectoral manner is advocated. Regular antibiotic sensitivity surveillance and 
public health interventions, such as access to safe water, improved sanitation, immunizations, educa-
tion, health communication and access to acute medical care with appropriate case management, 
would contribute to improvement in public health in schistosomiasis-endemic resource-scarce 
settings of the tropics.
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