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ABSTRACT 

The study was carried out to compare the diagnosis of schistosomiasis by standard 

and molecular methods in the Turan District of Kwande LGA. A total of 682 

samples were collected, 482 urine and 200 stool samples. The urine samples were 

filtered on Whatman filter No.3 paper for DNA extraction and amplification. The 

samples were examined microscopically using centrifugation method for urine 

and the kato Katz method for stool. Forty (40) samples of the filtered urine were 

randomly picked irrespective of being positive or negative by microscopy and 

amplified by Polymerase Chain Reaction (PCR). Chi-square and Fisher’s exact 

test were applied to determine the association of infection in relation to location 

and water contact activity. The Kappa coefficient was also applied to assess the 

degree of concordance between the diagnostic techniques. From the 482 urine 

samples analyzed, 111(23.0%) were infected with S. haematobium; and out of the 

200 stool samples examined, 3(1.5%) were infected with S. mansoni. In 

comparison PCR established a prevalence of 12 (30.0%) for S. haematobium and 

6 (15%) for S. mansoni. PCR also detected 3 (7.5%) co-infections with S. mansoni 

and S. haematobium. Concordance between centrifugation and PCR revealed an 

almost perfect agreement (κ = 0.81) while Kato-Katz and PCR showed a 

substantial agreement (κ = 0.63). Prevalence of urogenital schistosomiasis by 

location revealed the highest infection rate of 32 (29.4%) in Yaav, followed by 

Kumakwagh with prevalence of 31(24.8%) and lowest infection rate of 27 (20.4%) 

was observed in Mbadura. However, no significant difference was observed in the 

prevalence of urinary schistosomiasis between the different communities (χ² = 

4.68, p = 0.20). The study revealed that detection of Schistosoma parasite-specific 

DNA in urine by PCR is an effective tool for the diagnosis of schistosomiasis than 

processing urine and stool by standard methods. 
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INTRODUCTION 

Schistosomiasis (also called Bilharzia) is a parasitic 

disease caused by blood flukes (trematode worms) 

of the genus Schistosoma.  It remains one of the 

most neglected tropical diseases which leads to 

significant economic and public health 

consequences, particularly in rural communities 

(Angora et al., 2020, He et al., 2016, Colley et al., 

2014). It is considered the second most important 

human parasitic disease after malaria in terms of 

morbidity and mortality (Percheron et al., 2024, Lo 

et al., 2022).  

Schistosomiasis is estimated to affect more than 250 

million people globally and cause approximately 

280,000 deaths annually, while 779 million people 

are at risk of infection worldwide (LoVerde 2019, 

McManus et al., 2018; Ross et al., 2017), with at 

least 90% of those requiring treatment for 

schistosomiasis live in Africa (WHO 2023, Aula et 

al., 2021). Five species of Schistosomes infect 

humans however; Schistosoma haematobium and 

Schistosoma mansoni are the most prevalent in Sub-

Sharan Africa including Nigeria, where they cause 

urogenital and intestinal schistosomiasis 

respectively (Meslo et al., 2022). People are 

infected during routine agricultural, domestic, 

occupational, and recreational activities, which 

expose them to infested water (WHO 2023).  

Most epidemiological assessments of the burden of 

schistosomiasis have relied on parasitological 

methods, such as identifying eggs in stool samples 

for intestinal schistosomiasis or urine samples for 

urinary schistosomiasis. Consequently, direct 

parasitological detection techniques are most often 

associated with poor sensitivity which limits both 

the diagnosis of individuals with early and low-level 

infections leading to false negative results (Ross et 

al., 2017; Weerakoon et al., 2015). Due to these 

problems, people are shifting towards molecular 

techniques such as the polymerase chain reaction 

(PCR) for the diagnosis of schistosomiasis. The 

PCR does not only improve diagnosis but also 

uplifts effective research in current times 

(Cavalcanti et al., 2019; He et al., 2016). Because 

of their precision and sensitivity, molecular 

methods offer significant advantages in terms of 

accurate and timely parasitic detection (Chala, 

2023). 

The use of PCR to detect Schistosoma DNA in urine 

and stool samples is a highly sensitive and specific 

method that offers significant improvement in 

diagnosing schistosomiasis in non-endemic areas 

with low parasitic burden (Cnops et al., 2013; 

Obeng et al., 2008; Pontes et al., 2003). When used 

to detect schistosomiasis in various sample types, 

PCR consistently shows exceptional sensitivity and 

specificity (Gomes et al., 2010; ten-Hove et al., 

2008). Despite its higher accuracy, the practicality 
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and cost-effectiveness of PCR in resource-limited 

settings need careful consideration in its application 

for the routine diagnosis of schistosomiasis. 

MATERIALS AND METHODS 
 

The Study Area 

The study was carried out in the Turan District of 

Kwande Local Government Area, Benue State. 

Kwande Local Government has an estimated 

population of about 248,697 (2006 National 

Population Census). The Local Government is 

located between latitude 6053’ North and longitude 

9014’ East. The Local Government is bordered by 

Vandeikya Local Government to the West, 

Ushongo Local Government to the North and 

Katsina- Ala in the Northeast, Cross River State to 

the South and the Republic of Cameroon to the East. 

The District shares a border with the Takum Local 

Government Area of Taraba State.   

The study area was considered due to the low level 

of social amenities such as potable water and health 

facilities. Additionally, the study area is surrounded 

by large surface water bodies and most inhabitants 

are farmers and fishermen. The majority of 

inhabitants of this district depend largely on these 

surface waters for their domestic and agricultural 

purposes, especially during the dry season. The 

study area has a typical climate marked by dry and 

rainy seasons, the rainy season commences in April 

and ends in October while the dry season starts in 

November and ends in March.   

Ethical Considerations 

Prior to the commencement of sample collection, an 

introductory letter was obtained from the Head 

Zoology Department followed by ethical clearance 

from the Benue State Ministry of Health and Human 

Services, Makurdi. A survey visit was made to the 

selected villages to seek consent from the Village 

Heads, Headmasters, and Parents/Guardians of the 

participating children. The significance of the 

research was also explained to the village heads, 

parents, headmasters of the participating schools 

and the school children. Informed consent of both 

parents and enrolled children was obtained. 

SAMPLE SIZE DETERMINATION 

The sample size was calculated using the formula 

for public health studies as described by 

Pourhoseingholi et al., (2013). A urinary 

schistosomiasis prevalence rate of 55.0% as 

reported by Amuta and Houmsou (2014) for Benue 

State was considered. The error margin was set at 

0.05 and a sample size of at least 381 was estimated 

for the study.  

Study Population 

The study involved primary school children aged 5-

15 years in four of the five council wards of Turan 

district. Four villages with proximity to surface 

water bodies were selected one from each of the 

council wards.  A sample size of at least 381 was 

estimated for the study, but for better representation 

of the population and for more reliable results, a 

total of six hundred and eighty-two (682) samples 

were randomly collected from primary school 

children in the selected villages, which consisted of 

482 urine and 200 stool samples.  

Urine Sample Collection 

Labelled sterile specimen containers (100ml) with 

screw-cap were given to each of the participating 

children and they were instructed to pass a single 

terminal urine into it. The urine samples were 

collected between 10.00 AM – 14.00 PM hours for 

optimum egg passage (Mduluza et al., 2020). A 

structured interview was carried out to obtain 

information about the children’s water contact 

activity. The specimen containers were collected 

and placed in an ice pack flask and transported to 

the laboratories of Primary Health Care, Boagundu, 

Tomatar and General Hospital Jato Aka for analysis. 

Stool Sample Collection 

Labelled sterile specimen containers with tight-

fitting lids, two applicator sticks and newspapers 

were given to the participating children. They were 
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instructed to pass the early morning stool onto the 

newspaper and use the applicator sticks to transfer a 

small amount of the stool to the specimen container. 

The samples were collected and immediately 

processed in the field by the Kato-Katz technique. 

Parasitological Analysis of Urine Samples 

Urine samples were examined microscopically by 

centrifugation method as described by (WHO 

1991). The urine samples were properly agitated by 

shaking them, poured into a conical flask and 

allowed to sediment for one hour. The supernatant 

was withdrawn and the sediment was transferred 

into a centrifuge tube and centrifuged at 2000 rpm 

for 2 minutes. The deposits of the centrifuged 

samples were examined for the presence of 

Schistosoma haematobium ova, using x10 objective 

to screen the whole deposit. 

Parasitological Analysis for Stool Samples 

Stool samples were examined by the Kato-Katz 

method as described by (WHO 1991). Cellophane 

stripes were soaked in 50% glycerol-malachite 

green for at least 24 hours before use. A small 

amount of faces was transferred onto a newspaper 

and the screen was pressed on top of the faecal 

samples. Using a spatula, the upper surface of the 

screen was scraped across to sieve the fecal sample 

then a clean microscope slide was labeled with the 

sample identification number and a plastic template 

was placed on top of it. A small amount of sieved 

faecal sample was transferred into the hole of the 

template and the hole was carefully filled and 

leveled with a spatula. The template was carefully 

removed so that the entire faecal sample was left on 

the slide. The faecal sample on the slide was 

covered with a glycerol-soaked cellophane stripe. 

The microscope slide was inverted and the faecal 

sample was pressed against the cellophane on a 

smooth surface to spread the sample evenly. The 

microscope slide was gently slid sideways holding 

the cellophane to avoid separating the cellophane 

stripe. The slide was air dried then placed under the 

microscope and examined using x10 and x40 

objectives for the presence of ova of S. mansoni 

Urine Preparation for DNA Detection (PCR) 

Urine filtration and DNA extraction were carried 

out using the method described by Ibironke et al., 

(2012). Approximately 50 ml of urine was filtered 

through a cone-shaped Whatman No. 3 filter paper 

disc (Whatman International, Maidstone, England). 

This grade of paper was selected because it 

maintains a cone shape when folded, and it retains 

both schistosome eggs and DNA fragments from 

urine during filtration (Ibironke et al., 2011). Each 

filter paper was marked with a unique identification 

number of the participant. The cone was set in a 

plastic funnel and the urine was filtered. To avoid 

contamination, plastic cups and funnels were used 

only once. After filtration, the paper disc was 

opened and air-dried under a fly-proof net and then 

packed individually with desiccant in a Ziploc bag 

and transported to the laboratory of the Zoology 

Department, Joseph Sarwuan Tarka University, 

Makurdi for DNA extraction and amplification by 

PCR with species-specific primers. 

DNA Extraction from Urine 

Forty samples of the filtered urine were randomly 

picked irrespective of the result by microscopy 

(positive or negative), ten samples from each of the 

communities and were subjected to DNA extraction 

and amplification. The DNA was extracted from the 

filtered urine on a Whatman No. 3 filter paper disc 

using the methanol and heat extraction method as 

described by Ibironke et al., (2012). The central 

portion of the filter paper was excised by a regular 

paper punch and sliced into fragments before being 

subjected to DNA extraction. The paper punch and 

razor were cleaned with 70% ethanol and dried 

before processing any new sample to avoid 

contamination. For each specimen, the sliced 

fragments were placed into a 1.5 mL Eppendorf 

tube and labelled accordingly, then 140 µL of 

methanol was added into the Eppendorf tubes to fix 

the DNA for 40 minutes after which the methanol 
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was aspirated and the template was allowed to air 

dry for 20 minutes. The templates were fixed with 

methanol for the second time and incubated at 37 0C 

for 40 minutes; it was fixed with methanol for the 

third time and incubated at 37 degrees Celcius for 

another 40 minutes. The dried blots were transferred 

to 1.5 µL Eppendorf tubes containing 7.5µL of 10x 

PCR buffer, 0.7 µL of proteinase K and 66.75 µL of 

double distilled sterile water and the tubes were 

incubated at 56 degrees Celcius for 3 hours. The 

incubating temperature was raised to 99.9 degrees 

Celcius for 10 minutes thereafter the tubes were 

cooled to 4 degrees Celcius and kept for further use. 

Polymerase Chain Reaction Amplification 

Amplification was carried out using Schistosoma 

species-specific multiplex PCR primers previously 

used by Sady et al., (2015). Forward 

primer SHBM- F (5’- TTTTTTGGTCATCCTGA

GGTGTAT-3’) and reverse primer SH-R (5’-

TGATAATCAATGACCCTGCAATAA-3’) were 

used for Schistosoma haematobium. Reverse 

primer SM- R (5’- TGCAGATAAAGCCACCCCT

GTG-3’) was used for Schistosoma mansoni. The 

reaction volume of 20 µL consisted of 1 unit Taq 

DNA polymerase, 1x PCR buffer, 1.5 mM of 

MgCl2, 200 µM of dNTPs, 0.25 µM of forward 

primer, 0.25 µM of each of the reverse primers, 

0.1µg/ml of BSA (Bovine serum albumin), 5 % 

DMSO (dimethyl sulfoxide), 5 µL of DNA template 

and nuclease-free water to complete the final 

volume. There was initial denaturation at 95 degrees 

Celcius for 3 minutes, followed by 33 cycles of 95 

degrees Celcius for 30 sec, an annealing 

temperature of 58 degrees Celcius for 1 minute and 

an extension temperature at 72 degrees Celcius for 

1 minute followed by a final extension at 72 degrees 

Celcius for 7 minutes. Amplification was conducted 

in 0.2 mL PCR tubes in a thermal cycler and 

electrophoresis of amplified PCR products was 

analyzed on a 2 % agarose gel stained with ethidium 

bromide at 75v for 50 minutes and was visualized 

with UV light and photographed to estimate band 

sizes.  

Statistical Analysis 

Data were entered into Microsoft Office Excel 2019 

and analyzed using the SPSS version 23 statistical 

package. Chi-square and Fisher’s exact test were 

applied at a 5 % (0.05) level of significance to 

determine the association of schistosomiasis 

prevalence by location and water contact activity. 

Cohen’s Kappa (κ) coefficient was used to assess 

the level of agreement between the two diagnostic 

methods, with a κ value of ≤ 0 indicating no 

agreement, 0.01-0.20 indicating slight agreement, 

0.21-0.40 indicating fair agreement, 0.41-0.60 

indicating moderate agreement, 0.61-0.80 

indicating substantial agreement, and 0.81-1.00 

indicating almost perfect agreement. 

RESULTS 

Out of the 482 urine samples examined 

microscopically by centrifugation, 111(23.0%) 

were infected with Schistosoma haematobium; and 

from the 200 stool samples examined by the Kato-

Katz method, 3(1.5%) were infected with 

Schistosoma mansoni. In comparison, PCR detected 

12(30.0%) positives for Schistosoma haematobium 

and 6(15.0%) for Schistosoma mansoni from the 40 

filtered urine samples randomly picked and 

amplified. PCR also detected 3(7.5%) co-infections 

with Schistosoma mansoni and Schistosoma 

haematobium.  

The prevalence of urinary schistosomiasis by 

location is shown in Table 1. The highest prevalence 

29.4% was recorded in Yaav followed by 

Kumakwagh with an infection rate of 24.8% while 

the lowest infection of 18.6% was observed in 

Mbadura. There was no significant difference 

observed in the prevalence of urinary 

schistosomiasis between the different communities 

(χ² = 4.68, p= 0.20). 
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Table 1: Prevalence of S. haematobium in the Study Area by Urine Centrifugation and    Microscopy 

Location                       No. Examined                   No. Positive                       No. Negative 

Kumakwagh                       125                               31(24.8%)                           94(75.2%) 

Mbadura                             145                               27(18.6%)                           118(81.4%) 

Mbaikyo                             103                               21(20.4%)                           82(79.6%) 

Yaav                                   109                               32(29.4%)                           77(70.6%) 

Total                                   482                                

 

111(23.0%)         371(77.0%) 

 χ² = 4.68, df =3, p = 0.20 

The prevalence of intestinal schistosomiasis in the 

study area by location is demonstrated in Table 2. 

Prevalence of 2.0% and 4.0% were recorded in 

Mbadura and Mbaikyo respectively while no 

infection was recorded in Kumakwagh and Yaav. 

However, Fisher’s exact test revealed no significant 

difference in the prevalence of intestinal 

schistosomiasis between the different communities 

(p=1.0). 

Table 2: Prevalence of Schistosoma mansoni in the study area by Kato-Katz and microscopy 

Location                       No. Examined             No. Positive                 No. Negative                

Kumakwagh                        50                               0                                 50                              

Mbadura                              50                               1(2.0%)                      49(98.0%)                 

Mbaikyo                              50                               2(4.0%)                      48(96.0%)                  

Yaav                                    50                                0                                50                              

Total                                   200                              3(1.5%)                      197 (98.5%)               

 

The comparative prevalence of S. haematobium by 

urine centrifugation and microscopy using PCR as a 

reference test from the randomly picked 40 filtered 

urine samples is shown in Table 3. All the 9 samples 

that were positive by centrifugation were confirmed 

as true positive by PCR while out of the 31 samples 

that were negative by centrifugation, PCR detected 

3 as false negatives. The Kappa coefficient was 

applied to assess the degree of agreement between 

centrifugation and PCR which showed an almost 

perfect agreement (κ= 0.81). 

 

Table 3: Comparative diagnosis of S. haematobium by urine centrifugation and           microscopy 

using PCR as reference test 

                                                                           PCR                                                          

Centrifugation                      Positive                                  Negative                         Total 

Positive                                   9(22.5%)                              0(0%)                           9(22.5%)             

Negative                                 3(7.5%)                               28(70%)                        31(77.5%) 

Total                                       12(30%)                              28(70%)                        40(100%) 

Kappa = 0.81 

 

The comparative prevalence of S. mansoni by Kato-

Katz-microscopy using PCR as a reference test from 

the randomly picked 40 filtered urine samples is 

indicated in Table 4. All the 3 samples that were 

positive by Kato-Katz were confirmed as true 

positive by PCR while out of the 37 samples that 

were negative by Kato-Katz PCR detected 3 as false 

negatives. The Kappa coefficient was used to assess 

the level of agreement between Kato-Katz and PCR, 

which revealed a substantial agreement (κ =0.63). 
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Table 4: Comparative diagnosis of S. mansoni by Kato-Katz and microscopy using PCR   as reference 

test 

                                                                   PCR                                                      

Kato-Katz               Positive                          Negative                        Total                         

Positive                   3(7.5%)                          0(0%)                             3(7.5%)  

Negative                3(7.5%)                          34(85.0%)                    37(92.5%)  

Total                      6(15.0%)                        34(85.0%)                    40(100%) 

Kappa = 0.63 

 

The prevalence of S. haematobium in relation to 

water contact activities is summarized in Table 5. 

The highest prevalence 36.0% was observed among 

those subjects that went swimming followed by 

those who went to fetch water 25.9% while no 

infection was recorded among the subjects that went 

washing. No significant difference was observed in 

the prevalence of urinary schistosomiasis by water 

contact activities (χ² = 5.74, p = 0.22). 

 

Table 5: Prevalence of urinary schistosomiasis by water contact activities 

Activity                       No. Examined                      No. Positive                         No. Negative             

Fishing                            10                                        2(20.0%)                              8(80.0%)   

Swimming                      58                                        21(36.0%)                       37(63.8%)    

Fetch water                     27                              7(25.9%)                             20(74.1%)                    

Bathing                           48                                           9(18.8%)                             39(81.2%)   

Washing                          4                                                 0(0.0%)                               4(100.0%) 

Combined activities       293                                              72(24.6%)                           221(75.4%) 

Total                              440                                             111(25.2%)                          329(74.8%) 

(χ² = 5.74, p = 0.22). 
 

DISCUSSION  

Evaluation of schistosomiasis prevalence and 

geographic distribution is vital in planning effective 

intervention measures. Therefore, accurate and 

sensitive diagnostic techniques are required for 

patient management, monitoring of disease 

transmission, assessment of treatment efficiency 

and evaluation of the success of the control 

strategies (He et al., 2016).  

WHO recommended standard methods for faecal 

and urine examination for S. mansoni and S. 

haematobium, and are currently used for mapping 

and field-based control of schistosomiasis. Due to 

the typical size and shape of the lateral and terminal 

spines, the eggs of S. mansoni and S. haematobium 

are easily detected and identified. This method is 

cost-effective and easy to use, especially in areas 

where the prevalence of schistosomiasis infection is 

very high. However, standard methods lack 

sensitivity for low-intensity infections and after 

control intervention because the eggs occur 

sporadically. At least three samples are necessary 

for Kato-Katz diagnosis in some patients to detect 

the true infection state (Lodh et al., 2013; Lodh et 

al., 2014; Meningher et al., 2017). Therefore, in 

such areas where the intensity of schistosomiasis 

infection is very low, there is a need for more 

sensitive diagnostic methods.  

The present study was carried out to compare the 

diagnosis of schistosomiasis by standard and 

molecular methods in order to ascertain which 

method will be most applicable for schistosomiasis 

surveillance, in areas with different rates of 

schistosomiasis infection. 
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The study revealed a moderate prevalence of 23.0% 

and 30.0% by microscopy and PCR respectively for 

urogenital schistosomiasis while a low prevalence 

of 1.5% was established by microscopy but a 

moderate prevalence of 15% by PCR for intestinal 

schistosomiasis. This prevalence is in accordance 

with the infection rates reported by previous studies, 

23.69% in Benue, Nigeria (Okita et al., 2023), 

20.0% in Benue-Nigeria (Chikwendu et al., 2019), 

17.8% in Kano-Nigeria (Dawaki et al., 2016) and 

16.4% in Benue, Nigeria (Iboyi et al., 2018) for 

urogenital schistosomiasis and 9% in two 

communities of Southwestern Nigeria (Ojo et al., 

2021), 8% in Ogun, Nigeria (Alade et al., 2023), 2% 

in Yobe State, Nigeria (Bigwan et al., 2012) and 

8.7% recorded in Kano-Nigeria (Dawaki et al., 

2016) for intestinal schistosomiasis. However, the 

higher prevalence of 55.0% was earlier reported in 

Benue-Nigeria (Amuta and Houmsou 2014) and 

58.54% prevalence was reported in Taraba, Nigeria 

(Houmsou et al., 2016). The lower prevalence 

reported by this study could be attributed to efforts 

of the Government and Non-governmental 

Organizations (NGOs) through continuous 

community-based treatments in all the states of the 

federation 

The study recorded a high prevalence of urinary 

schistosomiasis in Yaav and Kumakwagh, this 

could be attributed to inhabitants' predominately 

involvement in fishing activities and lack of safe 

water supply in the communities which predispose 

them to the infested water bodies. Intestinal 

schistosomiasis recorded in Mbadura and Mbaikyo 

could be attributed to a lack of safe water sources, 

inadequate health education and indiscriminate 

defecation in the communities due to insufficient 

sanitary facilities thereby contaminating the 

environment and enhancing the transmission of the 

disease. The environment is also an important 

determinant of transmission, influencing parasite 

development and the life cycle of snail intermediate 

hosts. This agrees with the findings previously 

conducted by Wiegand et al., (2021), Colley et al., 

(2014) and Weerakoon et al., (2015). 

The study also showed that the detection of S. 

haematobium and S. mansoni parasite-specific 

DNA in urine by polymerase chain reaction was 

more sensitive than processing urine by 

centrifugation and stool by Kato-Katz, as false 

negative cases were observed from the standard 

methods by PCR technique. This could be due to the 

ability of PCR to detect early or low-level infections 

and to exponentially amplify a minute amount of 

DNA too small for direct analysis. This finding 

agrees with the studies carried out by Edward et al., 

(2024) Sow et al., (2023), Hessler et al., (2017) and 

Lodh et al., (2014).  

The PCR method recorded 3 (7.5%) co-infections 

with Schistosoma mansoni and Schistosoma 

haematobium which is similar to the study by 

Anyan et al., (2020), which concluded that PCR was 

a highly sensitive and specific approach for 

detecting underlying multiple schistosome 

infections and is an effective means to detect low-

intensity infections. Thus, PCR can be used for early 

surveillance of schistosomiasis infection where the 

disease is suspected to be present but has not yet 

been confirmed by standard methods such as the 

Kato-Katz for intestinal schistosomiasis, and 

urinary schistosomiasis by urine centrifugation and 

examination by microscopy. 

The higher prevalence recorded among the 

swimming subjects may be due to higher risks of 

becoming infected as their bodies are more exposed 

to water and probably the infective cercariae. This 

study is in accordance with the studies previously 

carried out by Nwachukwu et al., (2018) and 

Anzaku et al., (2017). 

CONCLUSION 

Schistosomiasis is still a disease of public health 

importance in the Kwande area of Benue State; 

therefore, early diagnosis and treatment will 

mitigate the transmission and the burden associated 

with the disease in the area. The rate of infection 

recorded in the study area could be attributed to a 

lack of safe water supply which predisposed the 
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children to the available infested surface water 

bodies for their domestic, recreational and farming 

activities, thereby enhancing their risk of infection. 

In this study, PCR proved to be an effective 

technique in epidemiological surveillance of 

schistosomiasis providing more precise and 

sensitive results than standard methods of 

schistosomiasis diagnosis based on microscopy. 

The study also showed that the DNA of Schistosoma 

mansoni can be detected from filtered urine samples 

using Whatman No. 3 filter paper by polymerase 

chain reaction. 

Recommendations 

Based on the results of the study, the following 

recommendations are made: 

• There should be provision of a safe water 

supply in the study area to reduce contact with 

the existing infested water. 

• PCR is a better tool for the diagnosis of 

schistosomiasis, though it is expensive and its 

application requires the services of highly 

trained personnel.  

• Enlightenment campaigns and health education 

should be carried out in the study area about the 

disease and its risk factors. 

• There should be persistent community-based 

treatment using praziquantel and an 

enlightenment campaign about the drug as some 

parents/guardians stop their children from 

taking the drug even when mass community 

treatment is carried out due to side effects they 

experience after taking it. 

Acknowledgements 

The authors would like to sincerely acknowledge 

the school children who donated their stool and 

urine samples for this study. Also, we 

acknowledged the effort of the field staff for 

assisting us with sample collection and the 

laboratory technicians for sample analysis.  

REFERENCES 

Alade, T., Ta-Tang, T., Nassar, S.A., Akindele, 

A.A., Capote-Morales, R., Omobami, T.S. and 

Berzosa, P. (2023). Prevalence of Schistosoma 

haematobium and intestinal infections among 

Nigerian school children. Diagnostics, 13(4), 

759 

Amuta, E.U and Houmsou, R.S. (2014). Prevalence, 

intensity of infection and risk factors of urinary 

schistosomiasis in pre-school and school aged 

children in Guma LGA, Nigeria. Asian Pacific 

Journal of Tropical Medicine, 7(1), 34-39  

Angora, E.K., Vangraefschep A., Allienne, J.F., 

Menan, H., Coulibaly J.T, Meite, A., Raso, G., 

Winkler, S.M., Yavo, W., Tour´e, O.A., 

N’Goran, E.K., Zinsstag, J. Utzinger, J. Balmer, 

O., and Boissier, J. (2020). High prevalence of 

Schistosoma haematobium  and Schistosoma 

bovis hybrids in schoolchildren in Cˆote 

d’Ivoire. Parasitol 147(3), 287–294 

Anyan, W.K., Pulkkila, B.R., Dyra, C.E., Price, M., 

Naples, J.M., Quartey, J.K., Anang,  A.K., 

Lodh  N. (2020). Assessment of dual 

schistosome infection prevalence from urine in 

an endemic community of Ghana by molecular 

diagnostic approach. Parasite Epidemiology 

Control, 9(2020), e00130 

Anzaku, A.A., Oche, O.D. and Ishaku, A. (2017). 

Prevalence of urinary Schistosomiasis and 

water contact activities as risk factor in 

Wowyen Community. Journal of Analytical 

and applied Toxicology, 1(1), 7-10 

Aula, O.P., McManu, D.P., Jones, M.K. Gordon, 

C.A. (2021). Schistosomiasis with a focus on 

Africa. Tropical Medicine of Infectious 

Diseases, 6(3), 109 

Cavalcanti, M.G., Cunha, A.F.A. and Peralti, J.M. 

(2019). The advances in molecular and new 

point-of-care (POC) diagnosis of 

schistosomiasis in pre- and-post praziquantel 

http://creativecommons.org/licenses/by/4.0/


East African Journal of Health and Science, Volume 7, Issue 2, 2024 
Article DOI: https://doi.org/10.37284/eajhs.7.2.2446 

80 | This work is licensed under a Creative Commons Attribution 4.0 International License. 

use: In the pursuit of more reliable approaches 

for low endemic and non-endemic areas. 

Frontier Immunology, 10, 858 

Bigwan, E.I., Tinja, B. and Damen, J.G (2012). 

Prevalence of schistosomiais among secondary 

school boarding students in Potiskum 

Metropolis, Yobe State, Northeastern Nigeria. 

Bayero Journal of Pure and Applied Sciences, 

5(1), 155-158. 

Chala (2023). Advances in Diagnosis of 

Schistosomiasis: Focus on challenges and 

future approaches. International Journal of 

General Medicine, 16, 983-995 

Chikwendu, J.I, Atsuwe T.S, Obisike, V.U and 

Igbor, O.E (2019). Prevalence and distribution 

of urogenital schistosomiasis and 

trichomoniasis in Oju LGA, Benue  State, 

Nigeria. South Asian Journal of Parasitology, 

2(2), 144-148 

Colley, D.G, Bustinduy, A.L, Secor, W.E. and 

King, C.H. (2014). Human schistosomiasis. 

Lancet London England 383 (9936), 2253–64 

Cnops, L., Soentjens, P., Clerinx, J., and Van 

Esbroeck, M. A 2013). Schistosoma 

haematobium specific real-time PCR for 

diagnosis of urogenital schistosomiasis in 

serum samples of international travelers and 

migrants. PLoS Neglected Tropical Diseases, 

7(8), e2413 

Dawaki, S, Al-Mekehlafi H.M, Ithol, I, Ibrahim J, 

Abdulsalam, M.A, Ahmed, A, Sady, H, 

Atroosh, M.W, Al-Areeqi, A.M, Elyana, N.F, 

Nasr, A.N and Surin, J. (2016). Prevalence and 

risk factors of schistosomiasis among Hausa 

communities in Kano State, Nigeria. Revista do 

Instituto de Medicina Tropical de Sao Paulo, 

58, 54. 

Edward, R., Mohammed, I.S., Ibrahim, I., Omenyi, 

B.E., Ishaleku, D., Okoye, C.E., Ezeadua, R.M., 

and Achimugu, I. A. (2024) Comparative 

diagnosis of urinary schistosomiasis in patients 

from primary healthcare centers in Keffi, North 

Central  Nigeria, using microscopy and 

PCR. South Asian Journal of Parasitology, 7 

(2), 62- 71. 

Gomes, L.I., Marques, L.H.S., Enk, M.J., de 

Oliveira P.M.Z. and Rabello A (2010). 

Development and evaluation of sensitive PCR-

ELISA system for detection of schistosomiasis 

in feces. PLOS Neglected Tropical Diseases, 

4(4), e664 

He, P, Song, L, Xie, H, Liang, J, Yuan, D, Wu, Z. 

and Zhi-yue, L. (2016). Nucleic acid detection 

in the diagnosis and prevention of 

schistosomiasis. Infectious Diseases of Poverty, 

5, 25. 

Hessler, M.J., Cyrs A., Krenzke S.C., Mahmoud 

E.S., Sikasunge C., Mwansa J., Lodh N 

 (2017). Detection of duo-schistosome 

infection from filtered urine samples from 

school children in Zambia after MDA. PLoS 

ONE, 12(12), e0189400 

Houmsou, R.S, Agere, H, Wama, B. E,  Bingbeng, 

J.B,  Amuta, E.U and Kela, S.L (2016) Urinary 

Schistosomiasis among Children in Murbai and 

Surbai Communities of Ardo-Kola Local 

Government Area, Taraba State, Nigeria. 

Journal of Tropical Medicine, 2016(9831265), 

1-7  

Ibironke, O.A., Phillips, A.E., Garba, A., Lamine, 

S.M. and Shiff, C. (2011) Diagnosis of 

Schistosoma haematobium by Detection of 

Specific DNA Fragments from Filtered Urine 

Samples. American Journal of Tropical 

Medicine and Hygiene, 84(6), 998–1001 

Ibironke, O.A., Koukounari, A., Asaolu, S., 

Moustaki, I. and Shiff, C. (2012) Validation of 

a new test for Schistosoma haematobium based 

on detection of the Dra1 DNA repeat fragment 

in urine: evaluation through latent class 

http://creativecommons.org/licenses/by/4.0/


East African Journal of Health and Science, Volume 7, Issue 2, 2024 
Article DOI: https://doi.org/10.37284/eajhs.7.2.2446 

81 | This work is licensed under a Creative Commons Attribution 4.0 International License. 

analysis. PLoS Neglected Tropical  Diseases, 

6(1), e1464. 

Lo, N.C, Bezerra, F.S.M, Colley, D.G., Flaming, 

F.M, Homeida, M., Kabatereine, N., Kabole, 

F.M., King, C.H., Mafe, M.A., Midzi, N., 

Mutapi, F., Mwanga, j.r., Ramzy, R.M.R., 

Satrija, J.R.S., Traore, M.S., Webster, J.P., 

Utzinger, J., Zhou, X.N., Appiah, A.D, Eusebi, 

P., Loker, E.S., Obonyo, C.o., Quansah, R., 

Liang, S., Vaillant, M., Murad, M.H., Hagan, P. 

and Garba, A. (2022). Review of 2022 WHO 

guidelines on the control and elimination of 

schistosomiasis. Lancet Infectious Diseases, 

 22(11), 327–35 

Lodh, N., Mwansa, J.C., Mutengo, M.M and Shiff, 

C.J. (2013) Diagnosis of Schistosoma mansoni 

without the Stool: Comparison of Three 

Diagnostic Tests to Detect  Schistosoma 

mansoni Infection from Filtered Urine in 

Zambia. American Journal of  Tropical 

Medicine and Hygiene, 89(1), 46–50. 

Lodh, N., Naples, J.M., Bosompem, K.M., Quartey, 

J. and Shiff C.J. (2014) Detection of parasite-

specific DNA in urine sediment obtained by 

filterration differentiates between single and 

mixed Infections of Schistosoma mansoni and 

S. haematobium from Endemic  Areas in 

Ghana. PLoS One, 9(3), e91144 

LoVerde PT (2019). Schistosomiasis. Advances in 

Experimental Medicine and Biology. 

 1154, 45–70. 

McManus, D.P., Dunne, D.W., Sacko, M., 

Utzinger, J., Vennervald, B.J., Zhou, X.N. 

(2018) Schistosomiasis. Nature Review Disease 

Primers, 4(1), 13 

Mduluza, T., Jones, C., Osakunor, D.N.M., Lim, R., 

Julius, K.k., Phiri, I., Manangazira, P., 

Tagwireyi, P. and Mutapi, F. (2020). Six rounds 

of annual praziquantel treatment during a 

national helminth control program significantly 

reduced schistosome infection and morbidity 

levels in cohort of school children in 

Zimbabwe. Plos  Neglected Tropical 

Diseases, 14(6), e0008388 

Medical Calculator Software Ltd. Diagnostic test 

evaluation calculator https://www.medcalc.org

/calc/diagnostic_test.php (Version 23.0.8); 

Retrieved April 20, 2024 

Meningher, T., Lerman, G., Regev-Rudzki, N., 

Gold, D., Ben-Dov, I.Z., Sidi, Y., Avni, D. and 

Schwartz, E. (2017). Schistosomal MicroRNAs 

isolated from extracellular vesicles in sera of 

infected patients: a new tool for diagnosis and 

follow-up of human schistosomiasis. Journal of 

Infectious Diseases, 215(3), 378–386 

Meslo, S.B., Seyfe, A.A., Tahir, E.A., Aderaw, A.C. 

and Habtamu, B.K. (2022). Efficacy of 

praziquantel treatment and Schistosoma 

mansoni infection among primary school 

children in Kemisse Town, Northeast Ethiopia. 

Ethiopia Journal of Health Sciences, 32(3), 631  

Nwachukwu, I.O, Nwoke, B.E.B, Ukaga, C.N, 

Ajero, C.M.U and Nwachukwu, M.I 

(2018).Water Contact Activities in Relation to 

the Prevalence Level of Urinary 

Schistosomiasis among School Age Children in 

Some Parts of Imo State, Nigeria. International 

Research Journal of Advanced Engineering and 

Science, 3(1), 116-124. 

Obeng, B.B., Aryeetey, Y.A., De Dood, C.J., 

Amoah, A.S., Larbi, I.A., Deelder, A.M., 

Yazdanbakhsh, M., Hartgers, F.C., Boakye, 

D.A., Verweij, J.J., Van Dam, G.J. and Van 

Lieshout, L. (2008). Application of a 

circulating-cathodic-antigen (CCA) strip test 

and real-time PCR, in comparison with 

microscopy, for the detection of Schistosoma 

haematobium in urine samples from Ghana. 

Annals of Tropical  Medicine and 

Parasitology, 102(7), 625-33. 

Iboyi, M.O., Onekutu, A. and Amuta, E.U. (2018). 

Prevalence and risk factors of urinary 

http://creativecommons.org/licenses/by/4.0/


East African Journal of Health and Science, Volume 7, Issue 2, 2024 
Article DOI: https://doi.org/10.37284/eajhs.7.2.2446 

82 | This work is licensed under a Creative Commons Attribution 4.0 International License. 

schistosomiasis among school children in 

Katsina-Ala LGA of Benue State, Nigeria. 

European Journal of Pharmaceutical and 

Medical Research, 5(11), 499-506 

Ojo, J.A., Adedokun, S.A., Akindele, A.A., 

Olorunfemi, A.B., Otutu, O.A., Ojurongbe, 

T.A., Thomas, B.N., Velavan, T.P. and 

Ojurongbe, O. (2021) Prevalence of urogenital 

and intestinal schistosomiasis among school 

children in South-west Nigeria. PLoS 

 Neglected Tropical Diseases, 15(7), 

e0009628. 

Okita, F.O., Obadia, H.I., Caleb, A., Francisca, 

A.K., Daniel, E., Adakole, I.H., Winifred, S., 

Iorhemba, A.S., John, A.T., Joseph, K., Amuta, 

E.U., Amali, O. and Ikpa, T.F. (2023) Efficacy 

of Praziquantel on Schistosoma haematobium 

after 12 weeks of a single dose intervention 

among school-age children in Makurdi, 

Nigeria. International Journal of Modern 

Development in Engineering and Science, 2(8), 

22-26 

Percheron, L., Leblanc, C., Ulinski, T., Fila M., 

Malvy, D., Bacchetta, J., Guigonis, 

V.,  Debuisson, C.,  Launay, E., Martinez, E., 

Morand, A.,  Decramer, S., Schanstra, J. and 

Berry,  A.  (2024). Pediatric urogenital 

schistosomiasis diagnosed in France. Pediatric 

Nephrology, 39(6), 1893-1900 

Pontes, L.A., Oliveira, M.C., Katz, N., Dias-Neto, 

E. and Rabello, A. (2003). Comparison of 

polymerase chain reaction and the Kato-Katz 

technique for diagnosing infection with 

Schistosoma mansoni. American Journal of 

Tropical Medicine and Hygiene, 68(6), 652-656 

Pourhoseingholi, M.A.,Vahedi, M. and 

Rahimzadeh, M. (2013). Sample size 

calculation in medical studies. 

Gastroenterology Hepatology from Bed to 

Bench, 6(1), 14-17). 

Ross, A.G., Chau, T.N., Inobaya, M.T., Olveda, 

R.M., Li, Y., Harn, D.A. (2017). A new global 

strategy for the elimination of schistosomiasis.  

International Journal of Infectious Diseases, 

54, 130–137. 

Sady H, Al-Mekhlafi H.M, Ngui R, Atroosh W.M, 

Al-Delaimy A.K, Nasr N.A, Dawaki S, 

Abdulsalam A.M, Ithoi-Lim AL, Chua K.H and 

Surin J (2015). Detection of Schistosoma 

mansoni and Schistosoma haematobium by 

Real-Time PCR with High  Resolution 

Melting Analysis. International of Journal 

Molecular Sciences, 16(7), 16082-16103 

Sow, D., Sylla, K., Dieng, N.M., Senghor, B. Gaye, 

P.M., Fall, C.B., Goumballa, N., Diallo, A., 

Ndiaye, J.L.A., Parola, P., Sokhna, C., 

Doucouré, S. and Faye B (2023). Molecular 

diagnosis of urogenital schistosomiasis in pre-

school children, school-aged children and 

women of reproductive age at community level 

in central  Senegal. Parasites and Vectors, 

16(1), 43 

Ten Hove, R. J., Verweij, J. J., Vereecken, K., 

Polman, K., Dieye, L. and Van Lieshout, L. 

(2008). Multiplex real-time PCR for the 

detection and quantification of Schistosoma 

mansoni and S. haematobium infection in stool 

samples collected in northern Senegal. 

Transactions of the Royal Society of Tropical 

Medicine and Hygiene, 102(2), 179-85. 

Vassarstats. https://www.vassarstats.net.  

Retrieved 15 April 2024 

Weerakoon, K.G.A., Gobert, G.N., Cai, P. and 

McManus, D.P. (2015).  Advances in the 

diagnosis of human Schistosomiasis. Clinical 

Microbiology Review, 28(4). 939–967. 

Wiegand, R.E., Secor, W.E., Fleming, F.M., 

French, M.D., King, C.H., Deol, A.K., 

Montgomery, S.P., Evans, D., Utzinger, J., 

Vounatsou, P. and de Vlas, S.J (2021). 

Associations between infection intensity 

http://creativecommons.org/licenses/by/4.0/


East African Journal of Health and Science, Volume 7, Issue 2, 2024 
Article DOI: https://doi.org/10.37284/eajhs.7.2.2446 

83 | This work is licensed under a Creative Commons Attribution 4.0 International License. 

categories and morbidity prevalence in School-

age children are much stronger for Schistosoma 

haematobium than for S.  mansoni. PLoS 

Neglected Tropical Diseases, 15(5), e0009444 

WHO (1991). Basic Laboratory Methods in 

Medical Parasitology. World Health 

Organization. Geneva Pp 9-33. 

WHO (2023). Schistosomiasis https://www.who.in

t/news- room/fact- sheets/detail/schistosomiasi

s Retrieved 15 April 2024 

 

http://creativecommons.org/licenses/by/4.0/

