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A bs tr ac t

Background

Schistosoma japonicum causes an infection involving humans, livestock, and snails 
and is a significant cause of morbidity in China.

Methods

We evaluated a comprehensive control strategy in two intervention villages and two 
control villages along Poyang Lake in the southeastern province of Jiangxi, where 
annual synchronous chemotherapy is routinely used. New interventions, implement-
ed from 2005 through 2007, included removing cattle from snail-infested grass-
lands, providing farmers with mechanized farm equipment, improving sanitation 
by supplying tap water and building lavatories and latrines, providing boats with 
fecal-matter containers, and implementing an intensive health-education program. 
During the intervention period, we observed changes in S. japonicum infection in 
humans, measured the rate of infection in snails, and tested the infectivity of lake 
water in mice.

Results

After three transmission seasons, the rate of infection in humans decreased to less 
than 1.0% in the intervention villages, from 11.3% to 0.7% in one village and from 
4.0% to 0.9% in the other (P<0.001 for both comparisons). The rate of infection in 
humans in control villages fluctuated but remained at baseline levels. In interven-
tion villages, the percentage of sampling sites with infected snails decreased from 
2.2% to 0.1% in one grassland area and from 0.3% to no infection in the other 
(P<0.001 for both comparisons). The rate of infection in mice after exposure to lake 
water decreased from 79% to no infection (P<0.001).

Conclusions

A comprehensive control strategy based on interventions to reduce the rate of trans-
mission of S. japonicum infection from cattle and humans to snails was highly effec-
tive. These interventions have been adopted as the national strategy to control schis-
tosomiasis in China.
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During the past five decades, the 
Chinese government has placed a high 
priority on the control of schistosomiasis 

and has carried out many control programs.1-3 
These efforts have resulted in a substantial reduc-
tion in the prevalence of infection with Schistosoma 
japonicum in humans, from approximately 11.6 mil-
lion cases in the mid-1950s to 726,000 cases in 
2004.4 The number of provinces in which this dis-
ease is endemic has been reduced from 12 to 7. 
In spite of these achievements, progress in the 
control of this disease appeared to be stagnating.5,6 
National surveys of schistosomiasis in China 
showed that the prevalence of schistosomiasis 
infection in humans in areas in which it is en-
demic had not substantially changed from 1995 
(4.9%) to 2004 (5.1%).4,7,8 More than 80% of cur-
rent cases are found in the lake and marshland 
regions of Hunan, Hubei, Jiangxi, Anhui, and 
Jiangsu provinces, and elimination of transmis-
sion has proved difficult to achieve.8

Past efforts to control snail populations through 
the use of chemical molluscicides or alteration 
of their habitats have resulted in environmental 
pollution and damage.9,10 The use of synchronous 
chemotherapy for humans and domestic animals 
has been only temporarily effective. Studies have 
shown high rates of reinfection in both humans 
and domestic animals.11,12 Other factors that have 
complicated recent efforts to control schistoso-
miasis have included ecologic changes in the en-
vironment, frequent f looding, and population 
movement.13-17 As a result, the habitats of on-
comelania snail species have increased, and more 
infections in humans have occurred.1,17-19

In 2004, the State Council of China estab-
lished two targets for the National Schistosomia-
sis Control Program. First, by 2008, the goal was 
to reduce the rate of infection in humans in all 
counties in which S. japonicum is endemic to less 
than 5%, including 110 counties that had a preva-
lence exceeding 5%. Second, by 2015, the program 
aimed to reduce the rate of infection in humans 
to less than 1%.4,6,20 To reach these targets, the 
Ministry of Health recognized an urgent need to 
develop a new schistosomiasis control strategy 
for China. On the basis of studies identifying cattle 
as the primary source of S. japonicum infection for 
the oncomelania snails and the limited life span 
of infected snails,10,21 we developed a comprehen-
sive control strategy aimed at reducing the roles 
of cattle and humans as sources of infection for 

snails.21 In this report, we describe the implemen-
tation of this strategy in an endemic area during 
a 30-month period from 2005 through 2007. We 
also provide an assessment of the effectiveness 
of the strategy and discuss the adoption of this 
approach as a national strategy to control trans-
mission of S. japonicum.

Me thods

Analysis of the Study Area

Poyang Lake, with an area of 4350 km2 in the 
flooding season and 3500 km2 in the dry season, 
is the largest freshwater lake in China. It is located 
along the mid-to-lower reaches of the Yangtze 
River in the southeastern province of Jiangxi.5,22 
We carried out the study in four villages in which 
S. japonicum is endemic around Poyang Lake: two 
intervention villages (Aiguo, with a human infec-
tion rate of at least 10%, and Xinhe, with a hu-
man infection rate of 5 to 10%, both in Jinxian 
County) and two control villages (Ximiao and 
Zhuxi of Xingzhi County, both with human in-
fection rates of 5 to 10%).23

Aiguo and Xinhe lie along the embankment 
of the grasslands of Liuling and Niuzhou, next 
to Poyang Lake (Fig. 1). Residents of Aiguo and 
Xinhe perform their farming activities in the 
grasslands and carry out fishing and boating ac-
tivities in lake water adjacent to the grasslands. 
The grasslands are infested with the oncomelania 
snails. Snails are infected by miracidia (the larval 
stage of S. japonicum hatched from eggs deposited 
by human or bovine feces).22 Humans and cattle 
are infected when they come into contact with 
such water.24 Although infection can occur at any 
time from March through November, it peaks dur-
ing the flooding season (June through Septem-
ber) when the water level in the lake rises and 
much of the grasslands is under water.22,25 Vil-
lagers come into contact with the infected water 
primarily through daily activities such as fishing, 
cultivating crops, cutting weeds, washing clothes, 
and swimming. Cattle are the only domestic ani-
mals in the grasslands.

Interventions to Control Infection

Before the initiation of our study, activities had 
been undertaken in the intervention and control 
villages to control S. japonicum infection. These in-
terventions included synchronous chemotherapy 
with praziquantel for all villagers and their cattle 
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