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Abstract: Background:  The risk of co-infection with  Schistosoma haematobium  and  S.
mansoni  and the potential harmful effect on morbidity and control is enhanced by the
overlapping distribution of both species in sub-Saharan Africa. Despite the reported
high endemicity of  S. haematobium  and  S. mansoni  in Nigeria, studies on the spread
and impact of their mixed infection are limited. We present the analysis of mixed  S.
haematobium  and  S. mansoni  infection and ectopic egg elimination of schistosome
egg in school children in Osun State Nigeria.
Methods  : The presence of the  S. haematobium  egg was detected in urine using the
urine filtration technique while  S. mansoni  was detected in stool using Kato–Katz thick
smear.
Results:  A total of 466 (211 (45.3%) males vs. 255 (54.7%) females; mean age 11.6 ±
3.16 years) primary and secondary school children were enrolled for the study. The
overall prevalence of schistosomiasis was 40% (185/466) with 19% (89/466) recording
single  S. haematobium  infection (geometric egg count = 189.4 egg/10ml urine; 95%
CI: range 115.9-262.9), and 9% (41/465) recording single  S. mansoni  infection
(geometric egg count = 115.7 epg; 95% CI: range 78.4-152.9). The prevalence of
ectopic  S mansoni  was 4.7%, while no ectopic  S. haematobium  was recorded.
Mixed infection of  S. haematobium  /  S. mansoni  had a prevalence of 9.5% (44/466).
More females (54.5%) presented with  S. haematobium  /  S. mansoni  co-infection. For
both parasites, males had higher infection intensity, with significant difference
observed with  S. haematobium  (p=0.0004). Hematuria was significant in individuals
with single  S. haematobium  infection (p=0.002), mixed ectopic  S. haematobium  /  S.
mansoni  (p=0.009) and mixed  S. haematobium  /  S. mansoni  /ectopic  S. mansoni
(p=0.0003).
Conclusions:  These findings suggest the probability of interspecific interactions
between  S. haematobium  and  S. mansoni.  Scaling up of mass administration of
praziquantel and control measures in the study areas is highly desirable.
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ABSTRACT 24 

Background: The risk of co-infection with Schistosoma haematobium and S. mansoni and the 25 

potential harmful effect on morbidity and control is enhanced by the overlapping distribution of 26 

both species in sub-Saharan Africa. Despite the reported high endemicity of S. haematobium 27 

and S. mansoni in Nigeria, studies on the spread and impact of their mixed infection are limited. 28 

We present the analysis of mixed S. haematobium and S. mansoni infection and ectopic egg 29 

elimination of schistosome egg in school children in Osun State Nigeria.  30 

Methods: The presence of the S. haematobium egg was detected in urine using the urine 31 

filtration technique while S. mansoni was detected in stool using Kato–Katz thick smear.  32 

Results: A total of 466 (211 (45.3%) males vs. 255 (54.7%) females; mean age 11.6 ± 3.16 33 

years) primary and secondary school children were enrolled for the study. The overall 34 

prevalence of schistosomiasis was 40% (185/466) with 19% (89/466) recording single S. 35 

haematobium infection (geometric egg count = 189.4 egg/10ml urine; 95% CI: range 115.9-36 

262.9), and 9% (41/465) recording single S. mansoni infection (geometric egg count = 115.7 37 

epg; 95% CI: range 78.4-152.9). The prevalence of ectopic S mansoni was 4.7%, while no 38 

ectopic S. haematobium was recorded. Mixed infection of S. haematobium/S. mansoni had a 39 

prevalence of 9.5% (44/466). More females (54.5%) presented with S. haematobium/S. 40 

mansoni co-infection. For both parasites, males had higher infection intensity, with significant 41 

difference observed with S. haematobium (p=0.0004). Hematuria was significant in individuals 42 

with single S. haematobium infection (p=0.002), mixed ectopic S. haematobium/S. mansoni 43 

(p=0.009) and mixed S. haematobium/S. mansoni/ectopic S. mansoni (p=0.0003).  44 

Conclusions: These findings suggest the probability of interspecific interactions between S. 45 

haematobium and S. mansoni. Scaling up of mass administration of praziquantel and control 46 

measures in the study areas is highly desirable.    47 

Keywords: schistosomiasis, Schistosoma haematobium, Schistosoma mansoni, ectopic eggs, 48 

mixed infection, Nigeria  49 
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INTRODUCTION 50 

Schistosomiasis, a neglected tropical diseases targeted for elimination by the World Health 51 

Organization [1], is a major public health problem, with Nigeria [2–5], ranking first among African 52 

countries with the highest disease burden [6]. The disease is caused by parasites of the genus 53 

Schistosoma and is responsible for the most obvious reduction in age-standardized years lived 54 

with disability (YLD) between 2006 and 2016 [7]. The most affected group are the school-aged 55 

children, involved with one water contact activity or the other that brings them in contact with the 56 

free-swimming cercariae, released from infected snail species in freshwater [4] [8]. The disease 57 

is present in 78 countries, affecting more than 250 million people annually, and presenting with 58 

two major forms; a urogenital disease caused by S. haematobium and an intestinal disease 59 

caused by S. mansoni, S. japonicum, S. mekongi, and S. intercalatum.  S. haematobium (Sh) 60 

and S. mansoni (Sm) are the two major species endemic in sub-Saharan Africa, along with a 61 

few cases of S. intercalatum, localized in rain forest areas of Central Africa [1].[9]  62 

 63 

Urogenital schistosomiasis is associated with pathological outcomes, such as hematuria, 64 

bladder cancer, and hydronephrosis, while chronic intestinal disease is characterized by 65 

hepatomegaly, splenomegaly, and progressive periportal fibrosis resulting in portal 66 

hypertension, esophageal varices, liver surface irregularities, portal-systemic venous shunts, 67 

and hematemesis [9,10]. The impaired physical and cognitive development arising from chronic 68 

infection among children is a major concern in many parts of the world [13]. The risk of co-69 

infection with Sh and Sm is greatly enhanced by the overlapping distribution of both species in 70 

Africa [11]. However, there is a paucity of information on the determinants, distribution and the 71 

impact of such mixed infections on endemic populations. Results from co-infection in 72 

experimental models show the two species could form heterologous male–female pairs, with the 73 

male carrying the female to its  preferred site for oviposition and the female producing eggs 74 

characteristic of her species in an uncharacteristic site [15,16]. This phenomenon referred to as 75 
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hybridization is believed to be responsible for ectopic egg elimination resulting in the detection 76 

of Sm eggs in urine or Sh eggs in feces, in areas where mixed infection occur [14, 15], and 77 

suggestive of possible sexual interactions in nature between Sh and Sm. Nevertheless, 78 

hybridization which was not previously reported from human schistosomes species in Africa, 79 

was recently observed in France from a patient originally from Côte d’Ivoire [16, 17]. It is 80 

believed that disease epidemiology and phenotypic characteristics could be altered by 81 

hybridization, which ultimately could affect transmission and host compatibility of the parasite 82 

[18, 19].   83 

 84 

An increasing number of foci where co-infections between Sh and Sm occurs has been reported 85 

in some parts of Africa [14, 20–22]. In some of these foci, differences in schistosomiasis-86 

associated morbidity as well as infection intensity has been reported between single and mixed 87 

infections [22]. Understanding the epidemiology of mixed infections therefore, will help us to 88 

answer important standing questions on the underlying mechanisms towards morbidity and the 89 

development of effective strategies for the prevention and control of schistosomiasis in co-90 

endemic areas. Both Sh and Sm occur in Nigeria with Sh having higher prevalence. While quite 91 

a number of studies have reported the occurrence of both species in the same foci there has 92 

been no information in the possible ectopic egg elimination and its impact on infection intensity. 93 

In this report, we present results from a cross-sectional study conducted to investigate possible 94 

mixed Schistosoma infections and associated disease covariates in two schistosomiasis 95 

endemic communities in Nigeria.  96 

 97 

Material and methods 98 

Study site 99 

This study was conducted among school children (age 4–19 years), recruited from Ore and llie 100 

communities, Osun State, Nigeria. Urine and stool samples were collected from the primary and 101 
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secondary school pupils in these communities, who consented or whose parents/guardian gave 102 

consent to participate in this study. The two communities are located very closely on latitude 103 

4°34’ and 4°36’E, and Longitude 7°56’ and 7°58’N, and only separated by a dam in the rain 104 

forest zone. The dam owned and managed by the State Water Corporation, Olorunda local 105 

government area, southwest Nigeria is believed to be the breeding site of Schistosoma in the 106 

area owing to abundant presence of snail intermediate host in the dam. These communities 107 

depend on the dam for their domestic water supply, fishing and other water related activities. 108 

These communities were chosen because of the previous reports of schistosome endemicity 109 

[23], and a the presence of the dam.  110 

 111 

Sample Collection 112 

The sample size was obtained, using the formula for a cross-sectional study [24]. Using a prior 113 

prevalence of 37.5% among school children positive for schistosomiasis [23], a marginal error of 114 

5% and a type 1 error of 5%, a minimum sample of 289 school children was needed. In all, 466 115 

school children participated in this study. Individual demographic information was collected with 116 

a structured questionnaire, while two sterile, universal containers, individually labelled for urine 117 

and stool collection, were distributed to consenting school children. Instructions on proper urine 118 

and stool collection procedure was given to the students; for each participant, one urine and 119 

stool samples were collected.  120 

 121 

Parasitological examination 122 

The presence of the Sh egg was detected using the urine filtration technique, as previously 123 

described [4]. Briefly, 10 ml of the freshly passed urine sample was pushed through a micro-124 

filter membrane of 10–12 µm (MF, Whatman, New Jersey, USA) using a syringe. The micro-125 

filter membrane was then carefully placed on a glass slide, mounted on a microscope and 126 

examined using a low-power objective (10×) of a light microscope. For stool analysis, two Kato–127 
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Katz thick smear were prepared using 41.7 mg template of the stool material each and 128 

microscopically examined for Sm and other intestinal parasites [25]. Slides were examined by 129 

two independent and experienced scientists. For quality control, 15% of all positive and negative 130 

slides were re-examined by a third independent microscopist who was blinded of the results of 131 

the first two scientist. The Sh infection intensity was expressed as the number of eggs detected 132 

in 10ml of urine (eggs/10ml) while the Sm infection intensity was expressed as the number of 133 

eggs detected per gram of feces (epg). The counted eggs were categorized into light infection 134 

(1–99 epg for Sm and 1–49eggs/10ml for Sh), moderate (100–399 epg for Sm) and heavy 135 

infections (≥400epg for Sm and ≥ 50 eggs/10ml for Sh) [26]. Single infection was defined as 136 

passing eggs of only one species, and mixed infection as passing eggs of both Sm and Sh. The 137 

incidence of ectopic egg excretion was measured qualitatively (positive/negative). Ectopic egg 138 

elimination refers to the elimination of schistosomal eggs via the unusual route–i.e. Sh eggs in 139 

feces or Sm eggs in urine. Overall Sm infection refers to both mixed and single Sm infections. 140 

Overall Sh infection includes both mixed and single Sh infections. Each child found to be 141 

positive for any of the schistosome species was treated with 40mg/kg praziquantel by the study 142 

team. 143 

 144 

Ethics 145 

The human protocol reported in this study was carried out in accordance with the 1964 Helsinki 146 

declaration and met institutional ethics of Ladoke Akintola University College of Medicine. 147 

Approval for this project was obtained from the Ethical Review Committee, Osun State Ministry 148 

of Health (approval number OSHREC/PRS/569T/131) and informed consent received from 149 

every participant or guardian before they were recruited into the study.  150 

 151 

Data analysis 152 
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Data were double entered into an excel sheet, cleaned and then analyzed using IBM Statistical 153 

Package for Social Sciences (SPSS) for Windows version 20 (SPSS, Inc., city, country). Data 154 

were described using percentages, geometric means and 95% confidence interval. The egg 155 

output data was 10 log-transformed for the purpose of normalizing skewed egg distribution. 156 

Geometric means of egg count (GM epg or eggs/10 ml) were computed for microscopically 157 

positive individuals and intensity of infection analyzed. The -square test was used to evaluate 158 

association between infection status (Sm, Sh and mixed infection) and disease covariates (sex, 159 

age etc). The independent-samples T-test was used to compare GM infection intensities with 160 

age and sex.   161 

 162 

RESULTS 163 

Complete sample comprising of about 5gm of feces and 10 ml of urine from each participants 164 

were obtained from 466 primary and secondary school children. They consisted of 211 (45.3%) 165 

males and 255 (54.7%) females with a mean age of 11.6±3.16 years. The overall mean weight 166 

and height of the participants are 31.2±9.60kg and 1.41±0.78m, respectively. The breakdown of 167 

the infection according to age group showed that older age group (12-19 year) were generally 168 

more infected except for children that has mixed ectopic Sh infection. In all the age group 169 

comparison, no significant difference was observed. Similarly, no significant difference was 170 

observed between gender and infection prevalence, with females having higher proportion of Sh 171 

(57.3%), Sm (58.5%) single infections, and Sh /Sm mixed infection (54.5%). For the mixed 172 

infections of ectopic Sm/Sh and ectopic Sm/Sh/Sm, males had higher prevalence but with no 173 

significant difference (Table 1). 33.7% of the participants positive for Sh had blood in their urine 174 

compared to 66.3% that were positive, but without blood in their urine, and the difference was 175 

statistically significant (p=0.002). Similarly, the proportion of the mixed infections of ectopic 176 

Sm/Sh (p=0.009) and ectopic Sm/Sh/Sm (p=0.0003) had a statistically significant effect on the 177 

proportion of participants with blood in urine. The mean weight and the mean height of the study 178 
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population is shown in Table 1.  Mean weight and mean heights of positive and negative 179 

participants showed no statistically significant difference. The overall prevalence of 180 

schistosomiasis in the study was 40% (185/466). Single Sh infection among the participants 181 

was 19% (89/466) with a geometric egg count of 189.4egg/10mls (95%CI: 115.9-262.9) while 182 

9% (41/465) had single Sm infection with a geometric egg count of 115.7 epg (95%CI: 78.4-183 

152.9). Mixed Sh/Sm infection was recorded in 9.5% (44/466) of the study population. Mixed 184 

ectopic Sm occurring along with Sh (Figure 1) was recorded in 4.5% (21/466) of the study 185 

population while 1(0.2%) participant had single ectopic Sm infection. The occurrence and 186 

distribution of Schistosoma infection is shown in Table 2 with an overall prevalence of 31% and 187 

10% for Sh and Sm, respectively. 188 

 189 

The association between ectopic Sm egg elimination and infection intensities of Sh and Sm is 190 

shown in Table 3. High prevalence of ectopic Sm egg was observed in high infection intensities 191 

of both Sh (18%) and Sm (15.6%) producing a strong significant association in both cases. 192 

Figure 2 shows the relationship between age prevalence and infection intensity in the study 193 

population. Age group 12-19 years recorded higher prevalence of Sh, Sm and ectopic Sm 194 

infection compared to the younger age group (4-11 years), but the difference in all cases was 195 

not statistically significant. In both Sh and Sm, the younger age group (4-11 years) had higher 196 

infection intensity and was statistically significant (p=0.016) in the Sm group. For the ectopic Sm 197 

infection group, the pattern was different as the older age group recorded the higher infection 198 

intensity but the difference was not statistically significant (Figure 2). 199 

 200 

The relationship between sex and infection intensity in the study population is shown in Figure 201 

3. Females were more infected with both Sh and Sm, but the difference was not statistically 202 

significant. On the other hand, male recorded more ectopic Sm infection but the difference was 203 

not statistically significant. In both Sh and Sm, males had higher infection intensity and the 204 
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difference was significant in those infected with Sh (p=0.0004). In ectopic Sm, females had 205 

higher infection intensity but the difference was not statistically significantly (Figure 3).       206 

 207 

Discussion 208 

We present the analysis of mixed Sh and Sm infections and the ectopic egg elimination of 209 

schistosome egg in school children in Osun State Nigeria. The study revealed a high prevalence 210 

of both Sh and Sm infections among school children in Ilie and Ore communities of Osun State 211 

Nigeria. The overall prevalence of schistosomiasis was 40% and as expected the prevalence of 212 

Sh (31%) was significantly higher than Sm (10%) (p>0.05). Earlier report had shown 213 

widespread urinary schistosomiasis in the Niger River basin, the Southwest, the Central and 214 

Northern highlands, and around Lake Chad while intestinal schistosomiasis was less prevalent 215 

but also wide spread in Nigeria [27]. The various reports across the different regions of Nigeria 216 

had reported the co-occurrence of both Sh and Sm infection with prevalence ranging from 60.8 217 

to  4.8% and 8.9 to 2.9%, respectively [28–31]. The high prevalence of both Sh and Sm reported 218 

in this study reflects the high exposure of the pupils to contaminated water body that harbor the 219 

cercariae of both Sh and Sm and the possible ongoing control challenges in this area. Also 220 

more worrisome is the observation that 10% of the school children were co-infected with both 221 

urogenital and intestinal schistosomiasis. Inter-specific parasite interactions in areas with mixed 222 

species infections have been predicted to have a significant impact on host morbidity. For 223 

example lower liver morbidity has been reported in individuals with mixed infection compared to 224 

those with single Sm infections and higher bladder morbidity reported in those with mixed 225 

compared to those with single Sh infections [22]. The lowering impact of liver morbidity in 226 

individuals with mixed infections was suggested to be caused by the hybrid eggs produced by 227 

the mating of Sh males with Sm females with the deposition of such eggs in the urinary 228 

oviposition site (ectopic egg elimination) thereby reducing the amount of classical Sm eggs that 229 

are capable of inducing liver morbidity [22, 32]. While we observed Sm eggs in urine in our 230 
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study, Sh egg were not recovered in stool.  By implication, with the high prevalence and high 231 

intensity of Sh in our study area, co-infection with Sm may aggravate the associated Sh bladder 232 

morbidity. To clarify this observation future study must investigate the impact of mixed Sh and 233 

Sm co-infections on both liver and bladder morbidity as well as other schistosomes related 234 

clinical manifestations in the study area.    235 

 236 

A relatively high prevalence (4.7%) of lateral spine egg (S. mansoni) ectopic excretion was 237 

observed in the urine of participants in this study. Ectopic egg elimination (Sh eggs in feces and 238 

Sm eggs in urine) has been reported in endemic areas where both schistosome co-exist [14, 239 

33]. This phenomenon has been linked to parasite hybridization resulting from closely related 240 

sister species of schistosomes. For example Schistosoma bovis that causes intestinal 241 

schistosomiasis in ruminants is closely related to Sh and hybridization between Sh and S bovis, 242 

has been reported in Senegal [34, 35] and also linked to the outbreak of schistosomiasis in 243 

Corsica, France [18]. Similarly, hybridization between the two major human schistosomes, Sh 244 

and Sm which used to be very rare or not taken into consideration, possibly because of the 245 

assumption of the significant phylogenetic distance, has now been described in Senegal [36] 246 

and in France in a patient that originated from Côte d’Ivoire [17]. Although our study did not 247 

conduct hybridization study, the elimination of ectopic Sm could imply hybridization between the 248 

two human schistosomes as previously reported in Cameroon [14, 15] that may warrant further 249 

investigation. Emergence of hybrids may impact negatively on schistosomiasis control as they 250 

are well adapted to intermediate hosts, able to modify the epidemiology of the disease [16, 37, 251 

38] and spread to new areas and become invasive populations [18].        252 

 253 

The age-related prevalence of schistosomiasis has been shown to increase as the age 254 

increases peaking in adolescence and lowering among adults [39]. Unfortunately, adults were 255 

not included in this study making it impossible to investigate this age-infection profile. 256 
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Nevertheless, the adolescence group was significantly more infected, but had lower intensity of 257 

infection compared to the younger age group in this study. The older children are engaged in 258 

more water contact activity leading to the observed higher prevalent but possess longer history 259 

of exposure and higher parasite-specific acquired immunity leading to lower infection intensity 260 

[39]. The prevalence of Sh and Sm was higher in females, and the male students on the other 261 

hand had higher prevalence of mixed infections. Both Sh and Sm recorded higher infection 262 

intensity in male students, while for mixed infection the infection intensity was higher in female 263 

students. Previous studies have documented heavier infection in males than females in Sh and 264 

Sm contrary to what was observed in this study [40, 41] although others have agreed with this 265 

observation [42, 43]. Socio-cultural or behavioral factors focusing mainly on differences in the 266 

water contact pattern between males than females are generally implicated in the frequently 267 

observed gender-related differences in prevalence and infection intensity [4] although 268 

susceptibility factors like hormonal differences and genetic factors cannot be ruled out. The 269 

explanation for the differences in gender-related prevalence in this study may not be precise, 270 

but we may speculate that the females had higher water contact activities with a considerable 271 

longer duration of body exposure. The higher infection intensity observed in males may warrant 272 

further investigation as it generally believed that high testosterone levels in males will 273 

significantly lower the infection prevalence and intensity [44]. Since this is not the focus of our 274 

study, it is clear that more studies will be needed to actually decipher the impact of gender on 275 

infection prevalence and intensity in our study area.   276 

 277 

A close association was observed between hematuria and the presence of Sh eggs in the urine, 278 

similar to the reports of Ekpo et al. (2010) [5]. The close relationship between hematuria and 279 

presence of eggs in the urine could be explored for the assessment of urinary schistosomiasis 280 

in communities. Consequently, the collection of urine specimens and their examination may not 281 
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be necessary in the classification of communities according to the level of endemicity of urinary 282 

schistosomiasis. 283 

 284 

Understanding the exact relation between mixed infection and infection intensity is crucial, as 285 

increased egg loads can have important repercussions on the development of morbidity [11].  286 

Higher Sh and Sm infection intensities recorded in mixed than in single infections and a positive 287 

association between Sh and Sm infections was reported in this study. While some studies have 288 

reported higher infection intensities in mixed infections [33, 45], other studies on a larger scale 289 

have reported inconsistent results [46, 47]. Possibly, the relationship between mixed infection 290 

and infection intensity varies according to local differences in Sm and Sh transmission. Larger 291 

sample size in different locations might be needed to accurately decipher the influence of mixed 292 

schistosome infection on the infection intensity.  293 

 294 

In summary, this study reveals the presence of high prevalence of mixed Sh and Sm; and 295 

ectopic Sm eggs elimination in Ilie and Ore communities of Osun State Nigeria. The results of 296 

this study indicates that some form of inter-specific interactions exist between Sh and Sm, and 297 

may produce a potentially important consequences for the development of morbidity in the study 298 

areas. Further study on the impact of mixed Sh and Sm infections on both liver and bladder 299 

morbidities as well as scaling up of mass administration of praziquantel and control efforts in the 300 

study areas is highly desirable.    301 
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Table 1: General characteristics and prevalence of human schistosomiasis in the study 441 

population 442 

Key: Sh: Schistosoma haematobium; Sm: Schistosoma mansoni; ESm: Ectopic Schistosoma mansoni 443 
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Table 2: Schistosomal infection prevalence and intensities 448 

Key: Sh: Schistosoma haematobium; Sm: Schistosoma mansoni; ESm: Ectopic Schistosoma mansoni 449 
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Table 3: Relation between ectopic Schistosoma mansoni eggs in urine and intensities of S. 453 

haematobium egg in urine and S.mansoni egg in stool.  454 
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 460 

Figure 1: Ectopic egg elimination of S. mansoni in the urine of one of the study participants: A: S. 461 

mansoni egg; B, C, D: S. haematobium. 462 

 463 

 464 

 465 

 466 

 467 

 468 

 469 

 470 

Figure 2: Age-prevalence and -intensity curves for schistosomias. The bars indicate overall infection 471 

prevalence per age group. Lines indicate mean log-transformed infection intensities among positive 472 

subjects.  A: S. haematobium infection; Age vs prevalence p>0.05; infection intensity vs age p=0.55. B: 473 

S. mansoni infection; Age vs prevalence p=0.016*; infection intensity vs age p=0.33. C: Ectopic egg (S. 474 

mansoni in urine) infection; Age vs prevalence p>0.05; infection intensity vs age p=0.059 475 

 476 

 477 

 478 

 479 

 480 

Figure 3: Sex-prevalence and -intensity curves for schistosomias. The bars indicate overall infection 481 

prevalence per sex. Lines indicate mean log-transformed infection intensities among positive subjects.  A: 482 

S. haematobium infection; Sex vs prevalence p=0.487; infection intensity vs sex p=0.004*. B: S. mansoni 483 

infection; Age vs prevalence p=0.883; infection intensity vs age p=0.797. C: Ectopic egg (S. mansoni in 484 

urine) infection; Age vs prevalence p=0.073; infection intensity vs age p=0.289 485 

 486 

 487 
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Table 1: General characteristics and prevalence of human schistosomiasis in the study 

population 

Characteristics Total 

Population 

Sh (single 

infection) 

n=89 

Sm (single 

infection) 

n=41 

Sh/Sm 

(Mixed 

infection) 

n=33 

ESm (single 

infection) n=1 

ESm/Sh 

(Mixed 

infection)  

n=10 

Sh/Sm/ ESm 

(Mixed 

infection) n=11 

Mean age ± SD 11.6±3.16 12.0±3.10 12.5±2.70 12.3±2.50 - 11.3±2.21 12.8±3.5 

Mean weight ± SD 31.2±9.60 32.9±9.96 32.0±9.10 33.8±7.74  29.1±5.07 33.4±10.40 

Mean Height± SD 

Age group  

1.41±0.78 1.41±0.16 1.69±1.98 1.40±0.15  1.37±0.07 1.39±0.16 

4 – 11 years (%)  221 (47.4) 40 (45.0) 15 (36.6) 11 (33.3) 0 6 (60.0) 4 (36.4) 

12 – 19 years (%)  245 (52.6) 49 (55.1) 26 (63.4) 22 (66.7) 1 (100) 4 (40.0) 7 (63.6) 

p-value  0.638 0.189 0.105 - 0.528 0.550 

Sex        

Male (%) 211 (45.3) 38 (42.7) 17 (41.5) 15 (45.5) 0 8 (80.0) 6 (54.5) 

Female (%) 255 (54.7) 51 (57.3) 24 (58.5) 18 (54.5) 1(100) 2 (20.0) 5 (45.5) 

p-value  0.636 0.627 1.000 - 0.050 0.556 

Blood in Urine        

Present 98 (21.0) 30 (33.7) 6 (14.6) 11 (33.3) 0 6 (60.0) 8 (72.7) 

Absent  368 (79.0) 59 (66.3) 35 (85.4) 22 (66.7)  4 (40.0) 3 (27.3) 

p-value  0.002* 0.421 0.079  0.009* 0.0003* 

Key: Sh: Schistosoma haematobium; Sm: Schistosoma mansoni; ESm: Ectopic Schistosoma mansoni 
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Table 2: Schistosomal infection prevalence and intensities 

Key: Sh: Schistosoma haematobium; Sm: Schistosoma mansoni; ESm: Ectopic Schistosoma mansoni 

 

 

  

 Sm infection Sm 

infection 

Prevalence 

n=466 (%) 

Sh infection 

intensity 

Sm infection 

intensity 

 Urine Stool Urine stool  GM 

egg/ 

10 ml 

(95% CI) GM 

epg 

(95% CI) 

Positive 

participants 

    185 (40.0)     

Single 

infection 

+ - - - 89 (19.1) 189.4 115.9-262.9   

 - + - - 0     

 - - + - 1 (0.2)     

 - - - + 41 (9.0)   115.7 78.4-152.9 

          

Mixed 

Infections 

    44 (9.5) 668.6 395.4-941.8 229.2 100.5-357.9 

ESm 

Infection 

  +  21 (4.7)     

Negative 

participants  

    281 (60.4)     

Overall Sh 

infections 

    143 (30.8) 399.4 263.7-535.2   

Overall Sm 

infections 

    85 (18.3)   174.4 105.6-243.3 
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Table 3: Relation between ectopic Schistosoma mansoni eggs in urine and intensities of S. 

haematobium egg in urine and S.mansoni egg in stool.  

 

Intensities of Sh in urine 

(eggs/10ml) 

Sm eggs in urine 

 N Cases Prevalence (%)  

0 323 1 0.3  

<0.0001 1-9 0 0 0                                  

10-49 32 1 3.1 

≥ 50 111 20 18 

Total 466 22   

Intensity of Sm in stool (epg)     

0 381 11 2.9  

0.0003 1-99 53 6 11.3 

≥ 100 32 5 15.6 

Total 466 22   




