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A B S T R A C T   

Schistosomiasis control efforts in Nigeria received a boost in 2016 when Merck Group made the largest single 
donation of praziquantel to an African country. We examined urine samples from 2,023 school age children from 
15 locations in 10 states and an Internally Displaced Person’s (IDP) camp in Nigeria. We recorded an overall 
Schistosoma haematobium prevalence of 10.4% in the 10 states that ranged between 6 – 37%, while prevalence in 
the IDP camp was 2.9%. The highest infection prevalence (37%) recorded was from the population in Wasai Dam 
area in Minjibir (Kano State), while five locations had no positive urine samples. We observed heavy intensity of 
infection (≥ 50 eggs/10 ml urine) in 87.9% of infected samples and co-occurrence of the eggs of S. haematobium 
and S. mansoni in urine for two participants. The overall prevalence we recorded is slightly above the national 
average (9.5%) reported in 2015. Our findings indicate that despite the ongoing administration of praziquantel in 
Nigeria, urogenital schistosomiasis is still prevalent with heavy intensity of infection. Large-scale epidemiolog
ical monitoring is required to monitor the efficacy of schistosomiasis control in Nigeria.   

1. Introduction 

In Nigeria, schistosomiasis is caused by both S. haematobium and 
S. mansoni and presently Nigeria has the largest schistosomiasis infected 
population in Africa. Despite all efforts Nigeria has made towards the 

control of schistosomiasis both through national control programs and 
participation in several internationally funded projects, the disease is 
still prevalent in the country (Nduka et al., 2019). In 2016, Nigeria’s 
schistosomiasis control efforts received a major boost when the largest 
single praziquantel donation to an African nation was provided by the 
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Merck Group for mass distribution and administration (Merck KGaA, 
2016). We report here the epidemiological and parasitological data on 
urogenital schistosomiasis prevalence recorded while collecting mate
rials for genomic study of S. haematobium in Nigeria. We discuss our 
findings in the light of ongoing mass drug administration of praziquantel 
in Nigeria. 

2. Methods 

2.1. Sample Population 

School-aged children from 15 locations in 10 states across Nigeria 
(Anambra, Ebonyi, Edo, Enugu, Kano, Kastina, Kwara, Ondo, Osun and 
Yobe) were sampled for urogenital schistosomiasis, while collecting 
material for a S. haematobium genomic study. Sampling of the schools 
was done based on schistosomiasis case information obtained from the 
health centers and previous epidemiological studies (Ezeh et al., 2019). 
Samples were also collected from children and adults from 10-20 years 
old in the International Christian Center (ICC) internally displaced 
person’s (IDP) camp in Uhuogua, Ovia North East LGA of Edo State 
(6◦43′11" N and 5◦57′10" E). The ICC is a religious organization involved 
in Christian missionary and humanitarian activities in rural commu
nities in different states in Nigeria. Most of the IDPs are people from the 
north-east region of Nigeria where there has been prolonged insecurity 
due to the insurgent activities of Boko Haram as well as persons dis
placed due to ethno-religious conflicts. The first batches of IDPs were 
received in 2014 and since then, more displaced persons have been 
admitted to the camp every year. Currently, over 2,000 IDPs children 
and young adults < 20 years are registered in the camp. Ethical clear
ance and study protocols were approved by the National Health 
Research Ethics Committee of Nigeria (NHREC) (protocol number: 
NHREC/01/01/2007- 30/10/2020 and approval number: 
NHREC/01/01/2007- 29/03/2021) and the Institutional Review Board 

(IRB) of University of Texas Health, San Antonio Texas, United States of 
America (protocol number: HSC20180612H). 

2.2. Sample collection 

Participation involved obtaining informed consent after briefing the 
participants of the objectives of the investigation and only consenting 
participants were requested to provide samples of their urine. We ob
tained consent by administering to parents and guardians of the par
ticipants a designed consent form approved by the IRB and NHREC. Only 
participants with endorsed consent forms were enlisted for the study. 
We collected mid-stream urine from participants in universal bottle 
containers between 10 am and 2 pm and transported them to the labo
ratory for microscopic examination. Identification of Schistosoma hae
matobium eggs was based on their characteristic terminal spine and 
prevalence percentage and infection intensity calculated. Infection in
tensity was determined as the number of eggs detected per 10 ml of urine 
(eggs/10 ml) where light infection is categorized as 1–49 eggs/10 ml 
and heavy infections ≥50 eggs/10 ml (Montresor et al., 1998). We also 
visually examined the collected urine for macrohematuria. 

3. Results 

We collected urine from 2,023 participants which comprised of 
1,267 school pupils from 15 locations (n=44-102 per location) in 10 
states (Figure 1 and Table 1) and 756 from the IDPs camp (Table 2). The 
overall prevalence of S. haematobium infection from the states was 
10.4% with the highest record in Kano (37%) and followed by Ipogun in 
Ondo State (21.6%). We detected no positive urine samples from five 
locations in five different states (Anambra, Ebonyi, Enugu, Katsina, and 
Kwara). In the IDPs camp, the overall prevalence was 2.9%. We 
observed macrohematuria in the urine of 4.2% of the samples from the 
10 states and in 1.72% of the samples from the IDPs camp. However, 

Figure 1. Map of Nigeria showing state locations were urine samples were collected from school children. 1-Anambra, 2-Ebonyi, 3-Edo, 4-Enugu, 5-Kano, 6-Kastina, 
7-Kwara, 8-Ondo, 9-Osun, 10-Yobe. Star-Location of internally displaced persons’ camp. 
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S. haematobium eggs were not recorded in the urine samples of five 
children with observable macro hematuria (Edo 3. Enugu 2). Although 
prevalence was low in our study population, most infected individuals 
carried heavy infection intensity (≥ 50 eggs/10 ml of urine). In the urine 
samples from Osun State, two of 14 patients infected with 
S. haematobium also had S. mansoni eggs in their urine with light infec
tion intensity (≤5 eggs/10 ml of urine). 

4. Discussion 

Although mass distribution and administration of praziquantel 
across Nigeria commenced in 2016 immediately after receipt of the drug 
donation from Merck Group, there is yet to be a nationwide assessment 

of the level of impact of the drug intervention on schistosomiasis prev
alence. The overall prevalence of S. haematobium we recorded in the 10 
states studied (10.4%) is slightly above the national average (9.5%) 
reported in 2015 during the last epidemiological study on urogenital 
schistosomiasis across 19 states in Nigeria (Nduka et al., 2019). We 
observed heavy intensity of infections (≥ 50 eggs/10 ml urine) in most 
of the patients from all infected populations sampled (Table 1). 14/15 of 
the communities sampled in this study except for the population from 
Kano have at least received one round of treatment with praziquantel 
since 2016 and prior to our sampling (October/November 2018). The 
high intensity observed suggests that transmission is still high, and that 
the infected children reported here have been re-infected after treatment 
or missed treatment. 

The highest infection prevalence of urogenital schistosomiasis (37%) 
recorded in this study was from the population in Wasai Dam area in 
Minjibir (Kano State) and it is far above the current national average of 
9.5% recorded in 2015 (Nduka et al., 2019). This indicates the study 
area is highly endemic for schistosomiasis and appears to be among the 
hotspots for transmission of urogenital schistosomiasis in Nigeria. The 
location of a dam in the locality is a major contributing factor of 
infection transmission. We note that even higher infection prevalence 
(42.7% and 70%) has previously been reported in the same study 
location (Abdullahi et al., 2009; Ali et al., 2016). 

Two of the 14 infected children in Osun State had both S. mansoni 
and S. haematobium eggs in their urine (≤5 eggs/10 ml of urine). A 
prevalence of 2.2% of S. mansoni eggs in urine has been previously re
ported in one study in Nigeria (Okoli and Odaibo, 1999). Although we 
recorded a low prevalence of S. mansoni eggs in urine, higher prevalence 
>10% has been reported by investigators working elsewhere in Africa 
(Meurs et al., 2012). Coinfection of S. haematobium and S. mansoni may 
have pathological significance. It has been suggested that ectopic pre
sentations result in a lower liver morbidity in mixed infections compared 
to single infections, and higher bladder morbidity in mixed compared to 
single S. haematobium infections (Koukounari et al., 2010). Since Nigeria 
is endemic for both S. haematobium and S. mansoni, it is important that 
researchers and public health workers are careful to report any 
co-occurrence of the eggs of both species during microscopic examina
tion of urine/stool samples. The data collected will help in 

Table 1 
Prevalence of Schistosoma haematobium infection in children from 10 states in Nigeria.  

State/Location Coordinate % prevalence (95% CI) N Mean infection intensity 
(range) 

Light /Heavy infection 
intensity 

% macro- 
hematuria 

Anambra, Aguleri, Anambra 
East 

6◦19′49" N 6◦52′53" E 0 (0) 76 0 0 0 

Ebonyi      
Nigercem, Ishielu 6◦47′75" N 7◦77′56" E 0 (0) 100 0 0 0 
Abakaliki 6◦19′43" N 8◦4′56" E 6 (1.35 - 10.65) 100 65.8 (60 -120) 0/6 0 
Edo      
Aden, Ovia South West 6◦27′52" N 5◦18′24" E 18.2 (6.8 - 29.6) 44 93.5 (112 – 186) 0/8 11.36 
Siluko, Ovia South West 6◦32′7" N 5◦9′35" E 18.6 (8.67 - 28.53) 59 85.6 (80 – 147) 0/11 16.95 
Enugu,Amagunze, Nkanu East 6◦28′13" N 7◦43′29" E 0 (0) 84 0 0 2.38 
Kano, Wasai Dam, Minjibir 12◦8′20" N 8◦39′57" E 37 (27.54 - 46.46) 100 108.7 (78 - 310) 0/37 26 
Katsina      
Safana 12◦24′45" N 7◦24′51" 

E 
12.9 (5.77 - 20.03) 85 63.5 (30 – 69) 8/3 1.18 

Sokoto Rima, Dutsin-ma 12◦28′25" N 7◦29′44" 
E 

0 (0) 100 0 0 3 

Kwara      
Lafiagi, Edu 8◦53′32" N 5◦27′5" E 7.3 (1.67 - 12.93) 82 66.8 (43 – 90) 3/3 3 
Shonga, Edu 9◦0′52" N 5◦9′5" E 0 (0) 68 0 0 0 
Ondo      
Ipogun, Ifedore 7◦18′52" N 5◦4′35" E 21.6 (13.61 - 29.59) 102 84.5 (82 – 124) 0/22 2.94 
Ogbese, Akure North 7◦15′38" N 5◦22′29" E 12 (5.36 - 18.64) 92 84.9 (56 – 118) 0/11 0 
Osun, Ore, Odo-Otin 7◦57′50" N 4◦33′50"E 14 (7.2 - 20.8) 100 76.6 (92 – 130) 0/14 0 
Yobe, Gashua 12◦52′4" N 11◦0′56" E 8 (1.86 - 14.14) 75 61.2 (36 – 76) 5/1 0 
Overall  10.4 (8.72 - 12.08) 1, 

267 
86.7 (36 – 310) 16/116 4.2 

N, number of persons sampled; CI, confidence interval. 

Table 2 
Prevalence of Schistosoma haematobium infection in children residing in an 
internally displaced persons’ camp in Benin City, Nigeria.  

State of 
origin 

% prevalence 
(95% CI) N 

Mean infection 
intensity 
(range) 

Light /Heavy 
infection 
intensity 

% macro 
hematuria 

Adamawa 0 (0) 29 0 0 0 
Abuja 0 (0) 6 0 0 0 
Borno 2.4 (1.18- 

3.62) 601 
93.2 (80 – 102) 
14 

0/14 1.66 

Delta 0 (0) 8 0 0 0 
Edo 8.3 (-4.63- 

6.63) 12 
95 (0) 0/1 0 

Enugu 0 (0) 5 0 0 0 
Gombe 0 (0) 1 0 0 0 
Kaduna 0 (0) 8 0 0 0 
Kebbi 15.6 (3.03- 

28.17) 32 
70.6 (45 – 90) 
3 

2/3 6.25 

Kogi 0 (0) 1 0 0 0 
Nasarawa 0 (0) 24 0 0 0 
Plateau 0 (0) 6 0 0 0 
Taraba 8.7 (-2.82- 

20.22) 23 
77 (56 – 98) 2 0/2 4.35 

Overall 2.9 (1.7-4.1) 
756 

86.7 (45 – 
102) 

2/20 1.72 

N, number of persons sampled; CI, confidence interval. 
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understanding predisposing factors driving mixed occurrences of 
S. haematobium and S. mansoni in Nigeria. 

Our examination of children in the IDPs camp for urogenital schis
tosomiasis revealed 2.9% prevalence with most of the infected children 
(63.64%) from Borno State where the insurgent group Boko Haram is 
most active (Table 2). In similar urogenital schistosomiasis studies in 
IDPs camps elsewhere in Nigeria, prevalence of 35.5% and 62% have 
been reported (Balla et al., 2016; Yauba et al., 2018). The low preva
lence reported in the current study may be connected to the 
anti-helminthic treatment often provided to the IDPs during intermittent 
humanitarian visits by several medical non-governmental organizations. 
Our investigation was limited to children and adults from 10-20 years. 
However, younger pre-school age children and infants should also be 
screened for both urinary and intestinal schistosomiasis. 

Despite the ongoing schistosomiasis control efforts in Nigeria using 
donated praziquantel, the disease is still prevalent with heavy intensity 
of infection. Our investigation involved data from 15 communities in 10 
Nigerian states; it therefore may not provide an accurate representation 
of the current urogenital schistosomiasis prevalence status in the 
country. Detailed nationwide epidemiological monitoring of schistoso
miasis is urgently needed to allow direct evaluation of the impact of the 
ongoing mass administration of praziquantel on schistosomiasis preva
lence and intensity. Also crucial is sustained praziquantel administration 
across the country covering all categories of people at risk including pre- 
school children, nomadic communities and IDPs. 
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