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Schistosomiasis mansoni remains a serious public 
health problem in Brazil, as it is estimated to affect 6-7 
million people primarily in the North-East Region (Cou-
ra & Amaral 2004). Since the decentralization of the 
Schistosomiasis Control Program (PCE) within the Uni-
fied Health System (SUS) in the 1990s, surveillance and 
control actions have been carried out at the municipal 
level under the supervision of the states in accordance 
with the guidelines established by the Ministry of Health 
(MS) (Amaral et al. 2006). At present, the MS recom-
mends an active search of infected persons through pe-
riodic stool surveys of whole communities. The MS 
also recommends treatment of the infected individuals 
with 50-60 mg/kg of praziquantel (PZQ) to prevent an 
increase in morbidity and to establish auxiliary control 
measures such as health education and environment 
sanitation to reduce transmission (MS 2007). According 

to the Computerized System of the PCE (MS 2008), out 
of a total of 13,652,085 stool examinations performed 
between January 2001-October 2008 in the country, 
852,473 (6.2%) were positive for Schistosoma mansoni 
eggs. Of the positive cases, 77,630 (9.1%) were from the 
endemic area of the state of Pernambuco (PE). In this 
area, 2,499 localities were surveyed by the PCE within 
the SUS (PCE-SUS) over that period while 1,252 (50.1%) 
had a proportion of positive examinations above 5%. 
According to recent guidelines by the MS (MS 2007), 
prevalence above 5% requires special attention of the 
health teams that supervise schistosomiasis surveillance 
and control in the area.

Few municipalities have executed sustained actions 
of surveillance and control under the PCE-SUS due to 
material and human limitations (Favre et al. 2006a, b). 
In fact, of the 3.4 million people inhabiting the endemic 
area of that state, only 828,365 (24%) were examined 
until now (MS 2008). Therefore, there is a dearth of in-
formation on the present status of the infection and the 
impact of PZQ treatment under the conditions faced by 
the PCE-SUS in that highly endemic area.

The Geographical Information System (GIS) is a pow-
erful tool that could be used to understand disease trans-
mission better because schistosomiasis is determined by 
spatial and temporal risk factors. GIS can be used to iden-
tify environmental features which allows the determina-
tion of risk factors and delimitation of risk areas, lead-
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Praziquantel chemotherapy has been the focus of the Schistosomiasis Control Program in Brazil for the past two 
decades. Nevertheless, information on the impact of selective chemotherapy against Schistosoma mansoni infection 
under the conditions confronted by the health teams in endemic municipalities remains scarce. This paper compares 
the spatial pattern of infection before and after treatment with either a 40 mg/kg or 60 mg/kg dose of praziquantel by 
determining the intensity of spatial cluster among patients at 180 and 360 days after treatment. The spatial-temporal 
distribution of egg-positive patients was analysed in a Geographic Information System using the kernel smoothing 
technique. While all patients became egg-negative after 21 days, 17.9% and 30.9% reverted to an egg-positive condi-
tion after 180 and 360 days, respectively. Both the prevalence and intensity of infection after treatment were signifi-
cantly lower in the 60 mg/kg than in the 40 mg/kg treatment group. The higher intensity of the kernel in the 40 mg/kg 
group compared to the 60 mg/kg group, at both 180 and 360 days, reflects the higher number of reverted cases in the 
lower dose group. Auxiliary, preventive measures to control transmission should be integrated with chemotherapy 
to achieve a more enduring impact.
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ing to the optimization of resources and the improvement 
of actions against the specific conditions of the disease 
(Bergquist 2002, Guimarães et al. 2006, 2008).

Schistosomiasis tends to cluster within communi-
ties due to the focality of risk factors and transmission 
(Gazzinelli et al. 2006). Studies on disease clustering in-
volve the identification of areas with a higher temporal or 
spatial (or both) risk of disease, or the assessment of elevat-
ed risk around presumed sources of hazard (Bailey 2001). 
Cluster analysis of the spatial distribution of S. mansoni 
infection in Brazil that was aimed at identifying high-
risk areas was used by Gazzinelli et al. (2006) in Virgem 
das Graças, Minas Gerais and by Araújo et al. (2007) in 
Porto de Galinhas, PE to verify the correlation between 
snail foci and human cases. In China, Zhang et al. (2009) 
also used cluster analysis to identify high-risk regions for 
Schistosoma japonicum infection. In Kenya, Clennon et al. 
(2004) identified significant clustering of high infection by 
Schistosoma haematobium among children. Despite these 
reports, little is known about the effects of chemotherapy 
on the spatial distribution of the disease.

Clinical studies to determine the best PZQ treatment 
regimen on the different schistosoma species for differ-
ent regions were performed on hospital patients (Chen et 
al. 1985, da Cunha et al. 1987) and under field conditions 
encountered by the health teams of the control programs 
(King et al. 1989, Abu-Elyazeed et al. 1997, Guisse et al. 
1997, Beck et al. 2001, Tchuenté at al. 2004). Only re-
cently have multi-country clinical trials been conducted 
under the same core protocol in different endemic areas 
to compare the efficacy of 60 mg/kg single dose of PZQ 
with the standard dose of 40 mg/kg recommended by the 
World Health Organization (WHO) (WHO 2006), which 
has low effectiveness in certain areas.

The data published here have resulted from a series of 
trials coordinated by the WHO Special Program for Re-
search and Training in Tropical Diseases (TDR), which is 
aimed at optimizing the use of PZQ. The trials compared 
the efficacy and safety of the most common single dos-
ages (40 mg/kg and 60 mg/kg) used in the treatment of 
schistosomiasis. The work done with S. japonicum in the 
Philippines (Belizario et al. 2008) showed that the two 
dose regimens resulted in comparable egg-negative rates 
(ENR) (95% and 98%, respectively) after 21 days. How-
ever, the proportion of subjects who reverted to the egg-
positive condition one year post-treatment was signifi-
cantly higher in the 40 mg/kg dose than in the 60 mg/kg 
(62.5% and 48.5%, respectively). As the 40 mg/kg dose 
was shown to be better tolerated than the higher dose, the 
authors recommended the lower dose for the treatment of 
schistosomiasis japonica in that country. 

The objective of this study was to compare the spa-
tial pattern of the infection before and after treatment 
with two different PZQ doses (40 and 60 mg/kg) in an 
area endemic for schistosomiasis mansoni and to deter-
mine the magnitude of spatial clustering among patients 
to examine changes in the prevalence of infection at 180 
and 360 days after drug administration. The data on 
safety/tolerability of the two treatment regimens will be 
discussed in a future publication. 

PATIENTS, Materials and Methods

Study area - The locality chosen for the present study 
(Nova Tiúma) belongs to the municipality of São Louren-
ço da Mata, which is located in the sugar-cane zone of PE 
at a distance of 16.3 km from the state capital, Recife. The 
climate of the area is tropical, primarily hot and humid. 
The average temperature is 25°C and the yearly cumu-
lative rainfall is 2,000 mm, with a marked rainy season 
from April-July. There exist fresh-water marshland plants 
in the vicinity of watercourses and on humid lowlands, 
as well as on the remains of the original rainforest on the 
hilly areas. However, these vegetation patterns have been 
extensively altered by sugar-cane plantation. The main 
watercourses are the rivers Capibaribe and two of its pe-
rennial tributaries, Tapacurá and Goitá (FIDEM 2003). 
The area is also plentifully endowed with small water col-
lections such as streams, marshes and pools, particularly 
in the rainy season (Pieri & Thomas 1987). 

The municipality encompasses an area of 264.35 km2 
with an estimated population of 95,304 (IBGE 2009). The 
population is primarily urban; however, the economic ac-
tivities are predominantly rural, such as subsistence and 
cash-crop agriculture, cattle ranching and aviculture. 
The region has a history of relatively high prevalence of 
persisting S. mansoni infection despite successive cycles 
of population surveys and treatment campaigns carried 
out by the MS from 1977-1995, which was prior to the 
decentralization of PCE (Pieri et al. 1995, 1998, Moza et 
al. 1998, Beck et al. 2001, Favre et al. 2001). A total of 
69 localities were covered in that period, varying from 
26 in 1977 to 62 in 1995. An average of 10,270 residents 
was examined per cycle and the prevalence rates were: 
34.8% (1977), 18% (1979), 16.2% (1982), 29.8% (1986) 
and 24.7% (1995). After the PCE was decentralized 
within the SUS, only 17 localities were covered from 
2005-2007, where a total of 23,177 residents were exam-
ined and 1,536 (6.6%) were egg-positive.

A sketch map of Nova Tiúma is shown in Fig. 1. Ac-
cording to the Information System on Primary Health 
Care, in 2006 Nova Tiúma had 760 families distributed 
in 54 blocks of houses, with a total population of 2,975 
residents (1,418 males and 1,557 females). The age-group 
distribution was: 484 (< 10 years), 629 (10-19 years), 1,121 
(20-39 years) and 741 (> 39 years). Piped water and gar-
bage collection by the municipal department of public 
works reached 78% and 79% of the households respec-
tively. However, only 39% of the households had access 
to the public sewage disposal system; the remainder made 
use of pits (51%) and open-air sewage ditches (10%).

The main water course of Nova Tiúma is the 
Capibaribe River, which runs southwards on the western 
limit of the locality. The river is used by the population 
primarily for leisure, household tasks, fishing, fording 
and washing animals. Two seasonally drying streams 
flow across the locality into the Capibaribe River. One 
runs on the southeastern boundary of the locality and 
is heavily polluted by industrial waste from a nearby 
slaughterhouse; the other flows along the streets retain-
ing water in isolated pools and ditches even during the 
dry season. Other potential breeding places for the inter-
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mediate host snails were provided by small backwaters, 
springs and constant runoff from taps and latrines. 

A malacological survey conducted in the vicinity of 
Nova Tiúma identified through the polymerase chain reac-
tion the presence of Biomphalaria straminea infected by 
S. mansoni, confirming the occurrence of active transmis-
sion of the disease in the study area (Melo et al. 2006).

Subjects - A preliminary parasitological survey 
among adolescents (10-19 years) was conducted by the 
Fiocruz Schistosomiasis Reference Service of Aggeu 
Magalhães Research Center (CPqAM-Fiocruz) in Au-
gust 2006 that covered 34 of the 54 blocks. The locality 
was divided into two sets of 27 blocks: one southeast 
and the other northwest of the main street (Fig. 1). Due 
to operational difficulties, the survey covered only 12 of 
the southeastern blocks and 22 of the northwestern ones. 
A total of 547 adolescents were registered, of which 422 
(77.2%) lived northwest of the main street. Of the total 
registered, 454 were examined by the Kato-Katz method 
(Katz et al. 1972) and 204 (45%) had eggs of S. mansoni 
in the faeces (1 sample, 2 slides). Of the egg-positive 
adolescents, 29 (14.2%) lived in the southeast and 175 
(85.8%) resided in the northwest of the locality. 

All adolescents identified as egg-positives for S. man-
soni in the preliminary survey were invited to participate 
in the study. They were interviewed at their homes regard-
ing the fulfilment of the following inclusion criteria: 10-
19 years of age and written informed consent agreeing to 
participate in the screening phase of the trial. The partici-
pants received stool vials and were asked to provide stool 
samples (2 samples within a 5-day interval) that were 

collected at their homes the following days and exam-
ined by the Kato-Katz method (2 slides for each sample). 
Only those who had at least 100 eggs per gram of faeces 
(epg) in the screening phase were enrolled for treatment 
and follow-up. The interval between screening and treat-
ment was shorter than seven days. The exclusion criteria, 
as evaluated by a physician, were pregnancy or lactation, 
acute or chronic severe diseases, use of PZQ in the last 30 
days, known hypersensitivity associated with PZQ, cur-
rent use of other medication that could affect the results 
of the trial such as antibiotics and corticosteroids and any 
medical condition that hampered subject participation.

Treatment and follow-up - Enrolled subjects were 
randomly assigned to one of the following treatment 
groups: Group A (single oral dose of PZQ 40 mg/kg) 
or Group B (single oral dose of PZQ 60 mg/kg). The 
randomization was generated in blocks of four at a rate 
of 1:1 for each group. TDR provided the PZQ 600 mg 
tablets (Shin Poong Pharmaceutical Co Ltd, Korea) as 
well as the sealed and numbered envelopes containing 
the treatment regimen for each sequential patient. Two 
stool samples (2 slides each) collected within five-day 
intervals were examined by the Kato-Katz method at 21 
± 2 days, 180 ± 7 days and 360 ± 14 days after treatment. 
Participants who for any reason were excluded from the 
study and had positive S. mansoni diagnosis received 
standard schistosomiasis treatment (MS 2007) with 
PZQ provided by the Institute of Drug Technology (Far-
manguinhos/Fiocruz). Subjects identified as positive for 
other helminths (Ascaris lumbricoides, Trichuris trichi-
ura and hookworms) were treated with mebendazole 600 
mg (100 mg twice daily for 3 days) in the visits at 21 and 
360 days. Mebendazole was provided by the Aeronautics 
Chemical and Pharmaceutical Laboratory.

Parasitological assessment and analysis - The status 
of S. mansoni infection from each subject was assessed 
by counting the eggs of the Kato-Katz slides. The epg of 
faeces for each time point was determined as the average 
count of the four slides prepared for each individual mul-
tiplied by 24. Subjects were considered egg-negative if 
the egg count of the four slides was zero. The proportion 
of egg-positive participants was presented as percent-
age of the total examined. The intensity of infection was 
given by the geometric mean egg count (GMEC), which 
was calculated from log10 (epg + 1) transformed values so 
that the logarithm of zero egg count (for negative result) 
could be computed.

The impact of treatment on the prevalence of infection 
was assessed by determining the ENR as the proportion 
of participants who became negative 21 days after treat-
ment. The impact of treatment on the intensity of infection 
was assessed by calculating the egg reduction rate (ERR) 
for each subject by the formula: [1 - (epg2/epg1)] x 100, 
where epg1 and epg2 were the epg of faeces at the screen-
ing survey and at the 21st day post-treatment survey. Egg-
positive rates (EPR) were determined as the proportion 
of participants who were egg-negative after treatment (21 
or 180 days) and reverted to egg-positive at a subsequent 
examination (180 or 360 days). 

Fig. 1: sketch map of Nova Tiúma showing the spatial distribu-
tion of the patients treated with either 40 mg/kg (green circles) 
or 60 mg/kg (red circles) single dose of praziquantel (PZQ). The 
Biomphalaria straminea foci are indicated by stars. The blocks in-
side the yellow contour were not surveyed.
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Parasitological data were entered in an Excel spread-
sheet (Microsoft Office 2007, Microsoft Corporation, 
Redmond, WA, USA) and transferred to the Systat 11 
(Systat Software, Inc, Richmond, CA, USA) statistical 
package for analysis. The impact of treatment on the 
prevalence of infection was evaluated by comparing the 
ENR at 21 days between the groups using contingency 
tables (Chi-square test or Fisher exact test). Contingency 
tables were also used to evaluate significant differences 
at the 0.05 level (2 tailed) in EPR between the treatment 
groups both at 180 and 360 days. 

The impact of treatment on intensity of infection was 
analysed by comparing the GMEC between the groups 
using repeated measures analysis of variance (ANOVA) 
to identify significant differences at baseline and at 21 
days. ANOVA for repeated measures was also used to 
identify significant differences in the GMEC as regards 
dose regimen, assessment time (180 and 360 days) and the 
interaction effect between assessment time and dose. 

Malacological assessment - The water-bodies of 
the study area were identified and potential transmis-
sion foci were demarcated as collecting stations for 
monthly surveying of the local intermediate host snails, 
B. straminea. This allowed the detection of active trans-
mission foci and the estimation of focal infection rates 
as described by Favre et al. (2002). Snails were indi-
vidually screened at weekly intervals over one month 
for cercarial shedding and then crushed to verify the 
presence of early larval stages of S. mansoni.

Spatial analysis - A digitalised map was acquired 
from the Municipal Development Foundation (FIDEM 

2003) for creation of the Nova Tiúma cartographic base. 
This included blocks of houses, streets, lots and water 
collections. The geographical coordinates of the resi-
dential address of each patient and of the B. straminea 
foci were captured using a hand-held Global Positioning 
System receiver (12XL Personal Navigator, GARMIN 
Corporation, Kansas, USA) and recorded in a Universal 
Transverse Mercator coordinate system (SAD 69 datum). 
Spatial data were stored and analysed in a GIS, ArcGis 
9.3 software (Environmental Systems Research Insti-
tute, Redlands, CA, USA) for manipulation and linking 
the descriptive attributes to the graphical shape, as well 
as visualisation, spatial analysis and update of the data 
in the system.

The spatial-temporal distribution of the study sub-
jects prior to and after treatment was analysed through 
the kernel smoothing technique, a nonparametric meth-
od used to estimate the amount of events per area unit 
in each cell of a regular grid covering the area (Bailey 
& Gatrell 1995). Clusters of egg-positive patients were 
generated by this technique and defined as a geographi-
cally bound group of close values unlikely to have oc-
curred at random (Mitchell 2005). A bandwidth of 50 m 
was used for estimating kernel density of egg-positive 
patients. The results were depicted as thematic maps.

Ethics - This research protocol follows the Guidelines 
and Regulations for Research Involving Human Beings 
(resolution 196/1996 of the National Health Council) and 
complies with the principles of the Declaration of Hel-
sinki 1975 as revised in 1983. It was approved by the Re-
search Ethical Committee of CPqAM-Fiocruz, CAEE: 

TABLE
Number and percentage of Schistosoma mansoni egg-positive patients and geometric mean of individual egg counts (GMEC) 
per gram of faeces (epg) using log10 (epg + 1) transformation at baseline (screening survey) and at 21, 180 and 360 days after 

treatment with either 40 mg/kg (Group A) or 60 mg/kg (Group B) of praziquantel

Assessments Infection
Group A
n = 64

Group B
n = 59

Total
n = 123

Baseline

Number of egg-positive 64 59 123
% 100 100 100

GMEC 322.8 348.3 335

Day 21

Number of egg-positive 0 0 0
% 0 0 0

GMEC 0 0 0

Day 180

Number of egg-positive 17 5 22
% 26.6 8.5 17.9

GMEC 2.1 1.3 1.7

Day 360

Number of egg-positive 26 12 38
% 40.6 20.3 30.9

GMEC 3.9 2.4 3.1

n: number of patients followed up to day 360.
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0736.0.095.000-05 and by the WHO Secretariat Commit-
tee on Research Involving Human Subjects (SCRIHS) on 
18 February 2004. Collection, transportation and mainte-
nance of the schistosomiasis intermediate host snail were 
licensed (11297-1) from the Brazilian Institute of Environ-
ment and Renewable Natural Resources.

RESULTS

One hundred and thirty-eight subjects were enrolled 
and 69 were randomly assigned for each treatment 
group. Within the study population, 71 were females and 
67 were males. Fourteen subjects in the study (3 females, 
11 males) were lost to follow-up and one was excluded 
because the geographical coordinates of his residential 
address were not recorded. Therefore, 123 patients were 
considered for the study, with 64 in the 40 mg/kg treat-
ment group (Group A) and 59 in the 60 mg/kg treatment 
group (Group B). Fig. 1 depicts the cartographic base 
of Nova Tiúma including housing, streets and potential 
habitats for the host snails and the spatial distribution of 
the study patients. All 123 subjects had the geographical 
coordinates of their residential address registered to a 
total of 79 households, varying from 1-4 individuals per 
household. Ten households were southeast and 69 were 
northwest of the main street. The 64 subjects treated 
with 40 mg/kg PZQ occupied 52 households; five resided 
southeast and 47 lived northwest of the main street. The 
59 subjects of the 60 mg/kg treatment group occupied 50 
households; five were southeast and 45 were northwest 
of the main street (Fig. 1).

The Table shows the parasitological data before and 
after treatment. At baseline (screening survey) there was 
no significant difference in the GMEC between Group 

A and B (A = 322.8 epg, B = 348.3 epg, p = 0.594). At 
21 days after treatment all subjects became negative for 
infection by S. mansoni. As a result, both the ENR and 
the ERR were 100% regardless of the dose regimen. 
The proportion of positives in group A was significantly 
higher than in group B both at 180 days (A = 26.6%,  
B = 8.5%, p = 0.009) and at 360 days (A = 40.6%,  
B = 20.3%, p = 0.015) (Table).

Of the 123 subjects, 46 reverted to egg-positive at a 
subsequent examination, 32 (69.6%) belonged in Group 
A and 14 (30.4%) in Group B. Therefore, the EPR was 
significantly higher (p = 0.003) at the 40 mg/kg dose reg-
imen than among those who received the 60 mg/kg dose. 
In addition, 22 (47.8%) of the 46 reverted cases were de-
tected at 180 days after treatment, with 17 belonging in 
Group A and five in Group B. The remaining 24 (52.2%) 
were detected at 360 days, with 15 in Group A and nine 
in Group B. It is interesting to note that the proportion of 
subjects who were egg-positive at 180 and remained so at 
360 days was statistically similar (p = 0.848) for the two 
doses (11 in 17 for group A and 3 in 5 for group B).

Post-treatment GMEC was significantly higher in 
Group A (40 mg/kg) than in Group B (60 mg/kg) both 
at 180 (A = 2.1 epg, B = 1.3 epg) and 360 days after 
treatment (A = 3.9 epg, B = 2.4 epg). Repeated measures 
ANOVA detected significant differences both in dose 
(p = 0.026) and assessment time (p = 0.000). There was  
no significant interaction effect between assessment 
time and dose (p = 0.892). 

Seven collecting stations of B. straminea were de-
marcated and georeferenced, four along the Capibaribe 
River left margins and three in a peridomiciliary area at 
the northwestern corner of the locality. This area served 

Fig. 2: kernel density estimates for egg-positive patients at baseline (screening survey), prior to treatment with either praziquantel (PZQ) 40 mg/
kg (A) or PZQ 60 mg/kg (B).
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as a pathway for the local population to assess the river 
and provided an opportunity of constant water contact, 
particularly during the rainy season. No snails were found 
in the Capibaribe River stations over the follow-up pe-
riod. However, a total of 3,149 snails were collected from 
the three peridomiciliary stations, all of which harboured 
snails that had been infected with S. mansoni at least once 
between 180-360 days of follow-up resulting in a collec-
tion of 15 specimens: eight with cercarial shedding and 
seven with early larval stages (Fig. 1). The monthly focal 
infection rates of B. straminea ranged from 0-2.2%. 

Fig. 2 shows clusters of the study subjects prior the 
treatment with either PZQ 40 mg/kg (A) or PZQ 60 mg/
kg (B). The highest density of cases was concentrated 
northwest of the main street, as most of the enrolled sub-
jects lived in that area. Comparison of the spatial distri-
bution between groups A and B showed that their kernel 
density was visually similar regarding shading intensity 
and extension. The analysis of the spatial distribution 21 
days after treatment was not accomplished because all 
patients were egg-negative.

Figs 3 and 4 depict the clusters of those patients 
who were egg-positive at 180 and 360 days respective-
ly. Comparison of the spatial distribution of patients 
who reverted to the egg-positive condition at 180 days 
showed that clusters of the 40 mg/kg group had a higher 
intensity than the 60 mg/kg group. A similar pattern was 
also observed at 360 days.

Discussion

The parasitological results indicate that both 40 mg/
kg and 60 mg/kg PZQ single dose therapy had an exceed-
ingly high and comparable impact on infection at 21 days 
after treatment. However, subjects given the higher dose 

(60 mg/kg) were able to maintain significantly lower lev-
els of both prevalence and intensity of infection up to one 
year after treatment than those given the standard dose (40 
mg/kg). Assuming that the absence of eggs at six months 
or longer after treatment constitutes a reliable criterion for 
parasitological cure (Ferrari et al. 2003), the significantly 
higher proportion of egg-negative subjects found in the 
60 mg/kg group up to 360 days after treatment indicates 
that the higher dose regimen has a higher therapeutic ef-
ficacy. As pointed out by da Cunha & Pedrosa (1986), the 
drug may temporally suppress oviposition by females as 
the worms migrate from the mesenteric veins to the liver. 
If the worms are not killed, they may return to the mes-
enteric veins and resume egg-laying up to three months 
after PZQ treatment. If this does not occur, subjects who 
subsequently revert to the egg-positive condition may be 
regarded as cases of re-infection and not recrudescence. 
In the present paper, 24 of the 46 reverted cases were in-
deed re-infections, as they were detected only at 360 days 
after treatment. However, the 22 reverted cases that were 
detected at 180 days could neither be confirmed to be re-
infection nor recrudescence as all patients remained at 
risk of infection during the follow-up period. Thus, fur-
ther work is necessary to distinguish between re-infection 
and recrudescence under such conditions.

The patterns of the spatial distribution by dose regimen 
and assessment time is depicted in Figs 2-4 and reflect 
changes in the parasitological status of the subjects in the 
trial (Table). At baseline, the observed similar distribution 
was not unexpected as patients were randomly allocated 
to either group. The higher intensity of the kernel in the 
40 mg/kg group than in the 60 mg/kg group, both at 180 
and 360 days, reflects the higher number of reverted cases 
found in the lower dose group along the trial.

Fig. 3: kernel density estimates for egg-positive patients at 180 days after treatment with either praziquantel (PZQ) 40 mg/kg (A) or PZQ 60 mg/kg (B).
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Fig. 4: kernel density estimates for egg-positive patients at 360 days after treatment with either praziquantel (PZQ) 40 mg/kg (A) or PZQ 60 mg/kg (B).

It is interesting to note that the increasing intensity 
of the clustering patterns of egg-positive subjects in both 
treatment groups among baseline 180 and 360 days post-
treatment may be ascribed to the maintenance of favour-
able conditions for transmission after treatment, as shown 
by the detection of naturally infected snails in the same col-
lecting stations over the follow-up period. 

The present results support the use of the higher (60 mg/
kg) PZQ dose for the treatment of schistosomiasis mansoni 
in the endemic areas of northeast Brazil not only because of 
its higher therapeutic efficacy, but also for its longer lasting 
impact on the spatial distribution of the reverted cases fol-
lowing treatment. However, it is also clear from this study 
that drug treatment alone is unable to interrupt transmis-
sion due to recrudescence/re-infection. Considering that 
untreated cases also contribute to the maintenance of trans-
mission in such high-risk areas, preventive measures such 
as health education, environmental sanitation, safe water 
supply and snail control should be combined with chemo-
therapy to achieve a more enduring impact (King 2009). 
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