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Abstract 

Artesunate is a highly effective anti-malarial and there is some evidence 

that it is also active against schistosome infections. Therefore, we 

investigated whether treatment with artesunate of acute malaria in 

Senegalese children had an impact on their level of infection with 

Schistosoma haematobium. Twenty seven children entered into a clinical 

trial of antimalaria treatment were excreting eggs of S. haematobium in 

their urine on the day of treatment, 15 of whom received the combination 

of a single dose of sulfadoxine/pyrimethamine together with three daily 

doses of artesunate (4 mg/kg), the remaining 12 children receiving three 

daily doses of amodiaquine and artesunate. The overall cure rate and 

reduction in the mean number of excreted eggs 28 days post-treatment were 

92.6% and 94.5%, respectively. Our findings indicate that artesunate, in 

addition to being a very effective treatment for uncomplicated malaria, can 

also reduce sharply the S. haematobium loads harboured by pre-school 

African children. 

 

Key-words : artesunate, Schistosoma haematobium, malaria, 

 chemotherapy, Senegal.  
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Introduction 

Provision of an effective anti-malarial for the treatment of uncomplicated 

malaria is the corner stone of antimalarial control programmes in Africa 

(WHO, 2000). Because of progressive loss of efficacy of previously widely 

used antimalarials such as chloroquine and sulphadoxine/pyrimethamine, 

most African national malaria control programmes and the World Health 

Organisation now recommend artemisinin-based combination therapies 

(ACTs) as the first line of treatment for uncomplicated malaria in Africa 

(Olliaro et al., 2001). Numerous clinical trials have demonstrated their 

safety and efficacy. Surprisingly, both artesunate and artemether have also 

proved to have activity against several species of schistosomes (Xiao, 

2005). There is, however, debate about their use on a large scale to control 

the second most prevalent parasitic disease worldwide. Because of the 

overlapping distributions of schistosomiasis and malaria, the risk that 

widespread use of artemisinins for the treatment of schistosomiasis could 

favour the emergence of resistant strains of Plasmodium must be seriously 

considered (Menard et al., 2005; Utzinger et al., 2001). Nevertheless, there 

is a possibility that use of artemisinins to treat malaria could have, as a 

secondary effect, a beneficial effect on the burden of schistosomiasis 

(Utzinger et al., 2003) but there is no information so far on how effective 

artemisinins might be against schistosome infections when used in this 

way. Like in many other African countries, chloroquinoresistance has 

reached in Senegal such a level (Trape et al., 1998) that the National 
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Program had to consider a change of malaria case management. Therefore, 

we have taken advantage of a clinical trial of two different forms of ACTs 

conducted in a rural area to evaluate if artesunate, when used for the 

treatment of uncomplicated malaria, also has an impact on the schistosome 

burden of young Senegalese children. 

 

Materials and Methods 

Study area and population 

The study took place between November 2003 and January 2004, at the end 

of the rainy season, in four villages located within the community of 

Niakhar site, situated 145 kms east from Dakar, where regular demographic 

surveillance has been maintained since 1963 (Delaunay et al., 2001). These 

villages are situated in an area where water collections, either temporary 

(marshy lands) or semi-permanent (ponds used for agricultural purposes), 

are potential sites for the breeding of Anopheles mosquito larvae and of 

Bulinus snails, resulting in a high level of both Plasmodium falciparum 

malaria and of urinary schistosomosis in the community (Briand et al., 

2005). 518 children, aged between 15 and 74 months old at the start of the 

study, were eligible. 

Detection of malaria  

Malaria cases were detected through both passive surveillance at health 

centres and weekly domiciliary visits. Malaria was defined as an illness 

associated with an auricular temperature of 37.5°
 
C or greater and/or a 
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history of fever or vomiting during the previous 24 hours, accompanied by 

the detection of asexual malaria parasites on blood film examination. Blood 

smears were performed 3, 7, 14 and 28 days post-treatment to detect any 

persistence of parasites after treatment.  

Chemotherapy 

Children with malaria were randomised to receive treatment with 

artesunate (AS, Sanofi, Paris, France) given either with 

sulfadoxine/pyrimethamine (SP) or amodiaquine (AQ), both provided by 

the Senegalese National Pharmaceuticals Company. SP (25 mg/kg 

sulfadoxine + 1.25 mg/kg pyrimethamine) was administered once on the 

first day of treatment. Amodiaquine was used at a dose of 10 mg/kg for the 

first 2 days, then 5 mg/kg on the third day. Artesunate (4 mg/kg) was given 

once daily for three consecutive days. All treatments were given under 

direct observation. 

Detection of schistosome infection 

As soon as a malaria case was microscopically confirmed, a field worker 

visited the child, started chemotherapy and left a container with the child’s 

mother together with instruction to collect the urine from a whole 

micturition the following morning (Day 0). In the laboratory, the volume of 

the sample was recorded (range : 3 – 325 ml), the urine was filtered 

through a nylon disc filter (Nytrel®) with a 30  mesh and the numbers of 

eggs trapped on the filter counted under a dissecting microscope. The same 

procedure was repeated on Days 1, 2, 28, 29 and 30 after the start of 



 6 

antimalarial treatment, before any re-infection larva could have become an 

adult fertile schistosome. 

Data processing 

Data were independently recorded by two data entry clerks and then 

checked for concordance. Aberrant values were identified and corrected. 

Levels of egg excretion were expressed as the number of eggs per 10 ml of 

urine. Malaria cases were considered as eligible for inclusion in the study if 

the results of at least two filtrations before and after treatment were 

available. At least one of the pretreatment samples had to be positive before 

a case was included in the efficacy analysis. Cure rate was expressed as the 

percentage of children who became completely negative after treatment. 

Geometric means minus 1 of the available daily counts plus 1 were used to 

calculate the mean levels of individual egg excretions before (mean of 

Days 0-1-2) and after (mean of Days 28-29-30) treatment. Group mean egg 

excretion was calculated as the geometric mean minus 1 of the individual 

mean counts plus 1.  

Statistical analysis 

Yates’ corrected chi-2 was used to compare cure rates. Exact 95% 

confidence intervals (CI) were calculated for proportions. Mann-Whitney U 

test and Wilcoxon signed-rank test were run to assess the significance of 

the differences between means of unpaired and paired values, respectively. 

Ethical clearance 

Informed consent was obtained from the children’s mothers and the global 
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protocol received approval from the Senegalese National Ethics 

Committee. All children who were still excreting schistosome eggs on 

either Day 28-29-30 were treated with praziquantel (BILTRICID®) at a 40 

mg/kg dosage.  

 

Results 

108 cases of malaria meeting the study definition were detected among 518 

children during the period of the survey. Twenty-seven of these children 

also met the study criterion for a diagnosis of urinary schistosomiasis, 12 

and 15 in the AQ3+AS3 and SP1+AS3 groups respectively. Fifteen were 

male and their age varied from 26 to 74 months. All of them were 

successfully cured of Plasmodium infection, as shown by negative 3, 7, 14 

and 28 day blood smears. The mean level of egg excretion before treatment 

was higher in the SP1+AS3 group than in the AQ3 +AS3 group (Table) but 

the difference between the groups was not significant (p = 0.097). Twenty-

five children were totally negative for schistosome eggs after treatment, an 

overall cure rate of 92.6 %. Cure rates did not differ significantly between 

the two groups (p = 0.84). All children in the AQ3+AS3 were cured (p < 

0.005). In the SP1+AS3 group, the mean number of eggs was reduced by 

more than 90% (pre- versus post-treatment means comparison, p < 0.001). 

 

Discussion 

The main goal of this study was to determine if artesunate, when 
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administered for the treatment of young children against malaria, also had 

an effect on Schistosoma haematobium egg output. So far, three 

randomised clinical trials have investigated the capacity of artesunate to 

cure established S. haematobium infections but with divergent results. The 

first one, done in Gabon using a dosage of 4 mg/kg/day of artesunate, once 

a day over three days (Borrmann et al., 2001), concluded that it was not 

effective at all. In contrast, 8 tablets of 50 mg over 5 days delivered in 

Senegal (De Clercq et al., 2002) or two doses of 6mg/kg administered two 

weeks apart in Nigeria (Inyang-Etoh et al., 2004) provided good evidence 

of efficacy with mean reductions of egg excretion ranging from 55 to 89%, 

5 to 6 weeks after treatment. However, these three studies involved 

schoolchildren between 5 and 18 years who were harbouring heavy 

infections. Our study is the first undertaken in children less than 6 years old 

who had malaria at the time that they were treated. Both artesunate-

containing combination therapies led to marked reductions in egg counts, 

above 90%. The association of artesunate and amodiaquine completely 

cured all children who received this combination which ranks number two 

behind artemether/lumefantrine in WHO recommendations as first line of 

treatment of uncomplicated malaria (Majori, 2004). The combination of SP 

with artesunate was slightly less effective but numbers were small. It is 

unlikely that the partners of artesunate contributed to the activity seen 

against schistosome infections and one can reasonably assume that 

artesunate was the active drug.  
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This pilot study has a number of weaknesses. Firstly, there was no control 

group and some of the negative counts obtained at the end of the trial could 

have resulted from natural fluctuations in egg excretion. However, these 

could not explain the very high levels of 28 day cure obtained and repeated 

filtrations of a whole micturition are a way to prevent false negatives. 

Secondly, the study was conducted in an area of relatively low schistosome 

endemicity with an overall mean egg count of 0.5 eggs/10 ml of urine. It 

cannot be speculated that such satisfactory results would be obtained in 

children with much higher levels of infection but, in Sahelian countries, 

malaria strikes mainly during the first five years of age at a time when 

heavy schistosome loads are unfrequent. Finally, the number of children in 

the study was small, making comparisons between groups able to detect 

only major differences. Despite these reservations, our findings suggest that 

adoption of artemisinin-based combination therapies as first lines of 

treatment for malaria in many African countries, including Senegal, may 

have an added benefit by reducing the burden of schistosomiais in the 

many areas where both infections are found. Moreover, such bitherapies 

are also strongly supported as a basis for intermittent preventive treatment, 

especially in children less than 5 years (Cisse et al., 2006). It would be of 

great value to assess if, within the framework of a global strategy, both 

curative and preventive, against malaria, artesunate could also reduce 

schistosomiasis impact. However, our study was only a pilot trial involving 

children under the age of five years participating in a malaria study. There 



 10 

is a need to confirm our findings in other areas where ACTs are used 

as first line treatment for malaria. In addition, there is a need for studies in 

older children, in whom schistosome burdens are likely to be heavier than 

was the case in this study, and for trials in areas where S. mansoni is the 

dominant species. 
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Table. Cure rates and mean egg excretions in children undergoing two 

 distinct artesunate combination therapies. 

 

 

 Group AQ3+AS3 SP1+AS3 Both AS3 

Cure rates n° of included children 12 15 27 

 n° of cured children 12 13 25 

 % cure rate  100% 86.7% 92.6% 

 95% CI 73.5-100.0%
a
 59.5-98.3% 75.7-99.1% 

     

Mean egg counts
b
 before treatment 0.233 0.403 0.325 

 after treatment 0.000 0.033 0.018 

 % reduction 100% 91.9% 94.5% 

 

a
 : 97.5% CI (one-sided) 

b
 : geometric means 

 

 


