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Abstract. 
 
Preventive chemotherapy with praziquantel is recommended in adults by the World Health 
Organization when prevalence of schistosomiasis in school-aged children (SAC) is ³ 50%. This 
study ascertained the value of this threshold in predicting prevalence and intensity of 
Schistosoma hematobium (SH) infection in adults in central Nigeria. We evaluated urogenital 
schistosomiasis prevalence in 1,164 adults: 659 adults in 12 communities where mean hematuria 
among SAC in 2008 was 26.6% and 505 adults in 7 communities where the mean hematuria 
among SAC in 2008 was 70.4%. No statistically significant differences were found between the 
two groups of adults in prevalence of hematuria, prevalence of SH eggs, or intensity of 
infections. We conclude that, in this setting, the SAC threshold is not useful for treatment 
decisions in adults. Given the increased risk of subtle morbidity or urogenital schistosomiasis as 
a risk factor for human immunodeficiency virus (HIV), more liberal treatment of adults with 
praziquantel is warranted. 
 
 
 

 
 

INTRODUCTION 
 

Current (2006) World Health Organization (WHO) guidelines for preventive chemotherapy 
(PCT) of Schistosomiasis call for targeted distribution of praziquantel (PZQ) based on the 
prevalence of the disease in school-aged children (SAC).1 According to these guidelines, 
moderate-risk areas, where SAC prevalence is 10–49%, should limit mass PZQ treatment to 
SAC, whereas high-risk areas, with SAC prevalence of ³ 50%, should target both children and at-
risk adults. At-risk adults who should receive PCT should range “from special groups (pregnant 
and lactating women; groups with occupations involving contact with infested water, such as 
fisherman, farmers, irrigation workers, or women in their domestic tasks) to entire communities 



living in 



We estimated that a total sample size of at least 434 adults per group would allow for the 
detection of a difference of 10% in prevalence among adults between groups with the following 
assumptions: 0.05% significance level, 90% power, 10% prevalence among adults in group 1, 
and a design effect of two to account for potential correlation among data within communities. 
To achieve the desired sample size, we aimed to examine all adults in all 21 communities. 
In each community surveyed, all households were listed and numbered according to geographic 
distribution as best as possible using the knowledge of village leaders. A random systematic 
sample of 24 households was selected from the list by calculating a sampling interval, taking a 
random starting household, and then selecting households from the list according to the interval. 
All adult residents in the community 20 years of age and older and present in selected 
households 



We were unable to reach two communities during the survey (one in each group) because of civil 
unrest/security issues. Therefore, adults were examined from 11 of 12 moderate adult risk 
communities (group 1) and 8 of 9 high adult risk communities (group 2). A total of 1,164 adults 
were examined of 1,287 registered in the sample households (90% response rate): 602 adults in 
group 1 and 562 adults in group 2. Respondents were 54.4% female and had a mean age of 32.2 
years (Table 1). There was no significant difference in group composition in either age or sex. 
Most respondents reported their occupation as farmers (39.6% surveyed versus 41% registered) 
or housewife (25.6% surveyed versus 25% registered). Although no significant differences 
between the two groups existed in occupation according to registers, significant differences 
among respondents were reported during the survey interviews: group 1 (moderate risk for 
adults) contained more business workers (11.3% versus 6.3%, P < 0.01) and civil servants (4.4% 
versus 1.8%, P < 0.01), whereas group 2 (high adult risk) contained more fishermen (1.9% 
versus 0.1%, P < 0.01). Residents in both groups were equally likely to participate in the survey 
(90.4% versus 90.5%, P = 0.95).  
 
No statistical difference was observed in adults between the two groups for any of the infection 
indicators assessed: prevalence 



Other factors affecting adult’s infection status irrespective of risk groups 1 and 2 are shown in 
Table 3. Males were not more likely than females to have hematuria (OR = 1.2, 95% CI = 0.9–
1.6, P = 0.248), but they were more likely than females to have infections (OR = 2.0, 95% CI = 
1.4– 2.9, P < 0.01). Young adults between 20 and 29 years had significantly higher rates of 
hematuria than older adults (OR= 1.2, 95%CI = 0.9–1.6, P < 0.05) but did not differ in infection 
rates (OR = 1.4, 95%CI = 0.96–2.1, P = 0.084). An individual adult’s hematuria status was not 
associated with children in the sample household reporting having taken PZQ, presence of a 
latrine at the household level, and baseline SAC classification of the community in multivariate 
analysis. 
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                          TABLE 3 
General characteristics of total adult sample  

 

 
 

DISCUSSION 
 
We were unable to find any statistical difference in SH infection (hematuria, eggs in urine, or 
light or heavy infections) among adults living in communities above and below the critical SAC 
PCT indicator group threshold of 50% prevalence. Our results suggest that, in this particular 
setting in central Nigeria, the 50% SAC threshold does not predict greater numbers of adults 
living with high SH infection risk, because the high-risk prevalence (20%; 95% CI = 11.1–
29.1%) 



and health education/behavioral change program. Additionally, the role of urogenital 
Schistosomiasis in human immunodeficiency virus (HIV) and possibly, human pampillomavirus 
(HPV) infection has recently been recognized. 9–12 Disruption of the genital tract epithelium 
caused by S. haematobium eggs has been associated with increased risk for acquiring HIV 
infection. Some studies have suggested that the SH infection can result in increased viral loads of 
HIV or HPV, which could result in the increased ability of the infected persons to transmit these 
viruses to others.10,13 
 
A very interesting finding in our study was that the male occupations differed between the two 
groups in our study. Group 2 had more high-risk occupations (fishermen and farmers) than did 
group 1 (which had more businessmen and civil servants). However, SH infection rates were not 
different. This finding goes against many studies, which show clear associations of infection 
with water exposure associated with fishing and farming. 
 
There are several limitations to this study. One limitation was that our methods for determining 
intensity of infection examined one-half (5 mL urine) of the WHO-recommended 
10 mL. In our analysis, we corrected for the WHO standard of light and heavy infections (1–49 
eggs/10 mL and ³ 50 eggs/ 10 mL, respectively) by adjusting our standards by one-half. This 
adjustment could potentially affect the number of light (in particular) or heavy infections found, 
but it would not affect or bias our ability to compare our findings between the two groups. 
 
The lower-limit WHO thresholds for initiating mass drug administration among SAC changed 
during the course of our work in Nigeria, decreasing from 20% in 1997 to 10% in 2006. As a 
result, our baseline data were for the 20–50%strata rather than the current 10–50% cutoff. 
Conceivably, adding the 10–19% communities could have resulted in lowering the infection 
rates among adults in the moderate-



communities with ³ 20% SAC prevalence. This SAC threshold gradually decreased to ³ 10% in 
1999, ³ 5% in 2000, ³ 3.5% in 2002, and ³ 3% in 2003.19 

 
In January of 2012, Merck KGgA (E-Merck) pledged to increase its PZQ donation from 50 
million to 250 million



 
1. World Health Organization, 2006. Preventive Chemotherapy in Human Helminthiasis: 

Coordinated Use of Anthelminthic Drugs in Control Interventions: A Manual for Health 
Professionals and Programme Managers. Geneva, Switzerland: World Health 
Organization. 
 

2.  Savioli L, Gabrielli AF, Montresor A, Chitsulo L, Engels D, 2009. Schistosomiasis 
control in Africa: 8 years after World Health Assembly Resolution 54.19. Parasitoloty 
136: 1677–1681. 
 

3. Gutman J, Fagbemi A., Alphonsus K, Eigege A, Miri ES, Richards FO Jr, 2008. Missed 
treatment opportunities for schistosomiasis mansoni, in an active programme for the 
treatment of urinary schistosomiasis in Plateau and Nasarawa states, Nigeria. Ann Trop 
Med Parasitol 102: 335–346. 
 

4. King JD, Eigege A, Richards FO, Jip N, Umaru J, Deming M, Miri E, McFarland D, 
Emerson P, 2009. Integrating NTD mapping protocols: can surveys for trachoma and 
urinary schistosomiasis be done simultaneously? Am J Trop Med Hyg 81: 793–798. 
 

5. King CH, Sturrock RF, Kariuki HC, Hamburger J, 2006. Transmission control for 
schistosomiasis—why it matters now. Trends Parasitol 22: 575–582. 

 
6. King CH, Dickman K, Tisch DJ, 2005. Reassessment of the cost of chronic helminthic 

infection: a meta-analysis of disability-related outcomes in endemic schistosomiasis. 
Lancet 365: 1561–1569. 444 EVANS AND OTHERS 

 
7. Gray DJ, McManus DP, Li Y, Williams GM, Bergquist R, Ross AG, 2010. 

Schistosomiasis elimination: lessons from the past guide the future. Lancet Infect Dis 10: 
733–736. 

 
8. World Health Organization, 2012. Meeting of the International Task Force for Disease 

Eradication, April 2012. Wkly Epidemiol Rec 87: 305–309. 
 

9. Downs JA, Mguta C, Kaatano GM, Mitchell KB, Bang H, Simplice H, Kalluvya SE, 
Changlucha JM, Johnson WD Jr, Fitzgerald DW, 2011. Urogenital schistosomiasis in 
women of reproductive age in Tanzania’s Lake Victoria region. Am J Trop Med Hyg 84: 
362–369. 

 
10. Da’dara AA, Harn DA, 2010. Elimination of helminth infection restores HIV-1c vaccine-

specific T cell responses independent of helminth-induced IL-10. Vaccine 28: 1310–
1317. 

 
11. Savardekar LS, Balaiah D, Mali BN, 2010. Association of Schistosoma haematobium and 

human papillomavirus incervical cancer: a case report. Acta Cytol 54: 205–208.  
 



12. Lyons B, Stothard R, Rollinson D, Khamis S, Simai KA, Hunter PR, 2009. A comparsion 
of urinary tract pathology and morbidity in adult populations from endemic and non-
endmeic zones for urinary schistosomiasis on Unguja Island, Zanzibar. BMC Infect Dis 
9: 189. 

 
13. Kjetland EF, Leutsher PDC, Ndhlovu PD, 2012. A review of female genital 

schistosomiasis. Trends Parasitol 28: 58–65. 
 

14. Richards FO, Eigege A, Miri ES, Jinadu MY, Hopkins DR, 2006. Integration of mass 
drug administration programmes in Nigeria: the challenge of schistosomiasis. Bull World 
Health Organ 84: 673–676. 

 
15. FatiregunAA, OsungbabeKO,OlumideAE,2009. Cost-effectiveness of screening methods 

for urinary schistosomiasis in a schoolbased control programme in Ibadan, Nigeria. 
Health Policy 89: 72–77. 

 
16. 


