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Abstract Schistosomiasis is a snail-borne disease caused by
worms of the genus Schistosoma. Worldwide, human schisto-
somiasis remains a serious public health problem, threatening
∼800 million people in 78 countries with a loss of 70 million
disability-adjusted life years. Schistosoma japonicum is the
only human blood fluke that occurs in China. As one of the
countries suffering greatly from schistosomiasis, over the past
65 years, China has made great strides in controlling schisto-
somiasis, blocking the transmission of S. japonicum in five
provinces, remarkably reducing transmission intensities in the
other seven endemic provinces, and China is currently prepar-
ing to move toward the elimination of this disease before
2025. However, while on the road to schistosomiasis elimina-
tion, emerging challenges merit attention, including severe
advanced cases, increased movements of population and live-
stock, large-area distribution of intermediate host snails, lim-
itations of new drug developments and no vaccine available,
as well as imported schistosomiasis and its potential risk.
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Introduction

Human schistosomiasis, as one of the most prevalent
neglected tropical diseases, is a snail-borne disease caused
by parasitic blood-dwelling flukes, leading to serious socio-
economic consequences, only second to malaria, and ∼250
million people acquire infection by cercaria-contaminated wa-
ter contact in 78 countries and ∼800 million at risk of this
infection, with a loss of 70 million disability-adjusted life
years (WHO 2016; The Carter Center 2014; Gray et al.
2010). There are five main species of schistosomes that are
able to infect humans, including Schistosoma japonicum
(Katsurada, 1904), Schistosoma mansoni (Sambon, 1907),
Schistosoma haematobium (Bilharz, 1852), Schistosoma
intercalatum (Fischer, 1934), and Schistosoma mekongi
(Voge Bruckner, and Bruce, 1978), among which,
S. japonicum is the only human blood fluke that occurs in
China (WHO 2016). As one of the countries suffering greatly
from schistosomiasis, China has made tremendous achieve-
ments in schistosomiasis control after six decades of grueling
work, despite the extremely severe epidemiologic situation at
the start (Utzinger et al. 2005; Xu et al. 2016). Now, China is
currently preparing to move toward the elimination of this
disease before 2025 (Xu et al. 2016). Here, we summarized
the history of schistosomiasis epidemiology in China, the cur-
rent status of schistosomiasis, and the emerging challenges,
including severe advanced patients, increased movements of
population and livestock, large-area distribution of intermedi-
ate host snails, limitations of new drug developments and no
vaccine available, as well as imported schistosomiasis and its
potential risk.
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Discovery, epidemiology, and history
of schistosomiasis in China

In January 1972, a female corpse named Xinzhui of the Xi
Han Dynasty (186 BC), in Mawangdui, Changsha, Hunan,
was unearthed, and S. japonicum eggs were discovered in
her liver and rectum tissues by autopsy, which confirms that
schistosomiasis has existed in China since 2100 years ago
(Chen and Feng 1999). However, due to limitations of the
scientific and technological condition at that time, little was
known of this disease, and only some records regarding
schistosomiasis-associated symptoms could be found in old
volumes of traditional Chinese medicine, which can be traced
back to 400 BC (Mao and Shao 1982).

In November 1905, Longan confirmed the first case of
schistosomiasis in Changde, Hunan, China, in an 18-year-
old fisherman who presented with abdominal pain, hemafecia,
hepatosplenomegaly, and varicosity, and typical S. japonicum
eggs were observed by microscopy (Logan 1905).
Subsequently, schistosomiasis cases were constantly emerg-
ing in other provinces like Anhui (1907), Hubei, Jiangxi,
Shanghai and Zhejiang (1910), Guangdong (1911), Jiangsu
(1913), Fujian (1924), and Guangxi and Sichuan (1938),
followed by Yunnan (1940) (Zhou et al. 2005). In 1924,
Tootell conducted a preliminary survey of schistosomiasis in-
fection in Changde, Hunan. He found a positive rate of 60.3%
(38/63), reflecting the severe situation at that time in China
(Tootell 1924). During that time, the first systemic study on
schistosomiasis japonica in China was carried out in Suzhou
and Jiaxing, Jiangsu, by both Faust and Meleney (1924), il-
lustrating the etiology, pathology, and clinical manifestations.
In the early 1930s, an epidemiological investigation launched

by Chen and Li in the southern region of the Yangtze River
showed that the distribution of Oncomelania hupensis snails
and schistosomiasis cases were highly prevalent, which pro-
vides a perspective for schistosomiasis control in China (Guo
and Zheng 2000). However, during this period, China was at
civil war, and thus, little attention was paid to schistosomiasis,
the pathogenesis of which was poorly understood, let alone
the prevention and control of this disease. As a long-neglected
disease, the epidemiologic situation of schistosomiasis at that
time was extremely severe, with 11.6 million schistosomiasis
patients, 1.2 million infected cattle, 14.3 billion square meters
ofO. hupensis snail areas, and over 100 million people at risk,
which posed a great threat to people’s health and economic
development (Zhou et al. 2007; Ross et al. 2001). The impact
of this disease has been vividly described in the poem
BFarewell, God of Plague^ composed by Chairman Mao
Zedong, as well as the call for action to eliminate schistoso-
miasis (Fig. 1).

After the founding of the People’s Republic of China, the
central government embarked on schistosomiasis control to
promote health and ease the disease burden resulting from
schistosome infection. By census, 380 counties (cities) of 12
provinces in southern China (Hunan, Hubei, Jiangxi, Fujian,
Guangdong, Anhui, Jiangsu, Zhejiang, Yunnan, Sichuan,
Shanghai, and Guangxi) were proven to be endemic for schis-
tosomiasis. The geographical distribution of this disease was
broad, north to Baoying county in Jiangsu (33°25′N latitude),
south to Yulin county in Guangxi (22°42′ N latitude), west to
the Yunlong county in Yunnan (99°05′ E longitude), and east
to Nanhui county in Shanghai (121°45′ E longitude; Fig. 2),
and the range of altitude was also wide, from 0 m (Shanghai)
to 3000 m (Yunnan), indicating complex environmental

Fig. 1 Key events in the history of schistosomiasis in China. Below the
timeline are the threemajor stages of schistosomiasis control in China and
the main strategy at each stage. Five photographs (left) were reproduced

by the permission of Prof. Chen Xintao Memorial Hall and the other two
photos (right) were from the author’s collections. SCH schistosomiasis,
sch schistosome, TC transmission control, PZQ praziquantel
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factors of snail habitats. Areas along the bank of the Yangtze
River or around limnetic areas such as Dongting Lake and
Poyang Lake were highly epidemic (Mao and Shao 1982;
Zhou et al. 2005; Ross et al. 2001; Zou and Ruan 2015).

At the very beginning of the campaign, China was at the
exploration stage due to poor knowledge and limitations in
economic and technical conditions. As experience accumulat-
ed and the economy and technology advanced, the strategy for
schistosomiasis control developed and changed with the times
and can be divided into three stages (Wang et al. 2014; Zhou
et al. 2012; Hipgrave 2011): (1) the first stage (from the mid-
1950s to the mid-1980s) focused on intermediate snail control,
including farmland water conservancy capital construction
project and mollusciciding, complemented with improving
access to clean water and sanitary facilities, individual protec-
tion, and health education; (2) the second stage (from the mid-
1980s to the early 2000s) paid attention to large-scale chemo-
therapy of both humans and livestock due to the introduction

of praziquantel (PZQ), mainly including mass screening
and treatment, which was supplemented by snail control
in foci areas; and (3) the third stage (from the early
2000s up to now), the stage of integrated control, em-
phasizes the control and management of infection
sources, namely, grazing prohibition, using machines in-
stead of cattle, improving drinking water and lavatories,
perfecting living environment, etc. Due to the unremit-
ting efforts put into schistosomiasis control, the five
provinces of Guangdong (1985), Shanghai (1985),
Fujian (1987), Guangxi (1989), and Zhejiang (1995) had
achieved transmission interruption (no local case of
schistosomiasis; Table S1), and the other seven endemic prov-
inces of Sichuan (2008), Yunnan (2009), Jiangsu (2011), Hubei
(2014), Anhui (2015), Jiangxi (2015), and Hunan (2015) had
reached transmission control (the prevalence of human and
livestock <1 %; Tables S1 and S2 and Fig. 2; Xu et al. 2016;
Zhou et al. 2005; HFPCA 2015; HFPCJ 2015; HFPCH 2015).

Fig. 2 Geographical distribution and epidemic status of schistosomiasis
in China in 2015. Twelve provinces in southern China (Hunan, Hubei,
Jiangxi, Fujian, Guangdong, Anhui, Jiangsu, Zhejiang, Yunnan, Sichuan,
Shanghai, and Guangxi) were endemic areas of schistosomiasis, among

which, five (Guangdong, Shanghai, Guangxi, Fujian, and Zhejiang) have
reached schistosomiasis interruption and the other seven (Sichuan,
Yunnan, Jiangsu, Hubei, Anhui, Jiangxi, and Hunan) have achieved
schistosomiasis transmission. This map was made by ArcGIS 10.2
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Current status of schistosomiasis japonica in China

According to the latest report of the endemic status of schis-
tosomiasis in China (2014), there were 453 counties (cities)
endemic for schistosomiasis, with 251 million total residents,
among which, 69.09 % (313/453) had achieved transmission
interruption and 29.80 % (135/453) had reached transmission
control; the other 1.10 % (5/453) were still at morbidity con-
trol. About 115,614 patients were estimated to have schisto-
somiasis. O. hupensis snails were found in an area of
364,324.42 hm2 within an area of 576,505.37 hm2 investigat-
ed, and only 666 of 494,620 heads of cattle were found stool-
positive (Lei et al. 2015; Fig. 3).

Despite many achievements having been made, great effort
has to be done in order to reach the goal of schistosomiasis
elimination in China before 2025. The issues to be considered
are as follows: (1) S. japonicum can infect over 40 species,
which represents a huge number of reservoir hosts (e.g., bo-
vines, pigs, dogs, cats, goats/sheep, rats, etc.; He et al. 2001;
McManus et al. 2010, 2011), and thus, zoonotic transmission
plays a crucial role for this parasite, but these non-human mam-
malian animals are relatively harder to control; (2) clean water
supply, health education, reduced high-risk behaviors (such as
swimming, bathing, andwashing in infected water) can dramat-
ically contribute to morbidity management. However, many

residents make a living by farming or fishing and thus inevita-
bly have contact with contaminated water because of their oc-
cupations, making them still at high risk of acquiring infection
and reinfection (WHO 2016); and (3) the ecological environ-
ment of areas infested with snails is highly complex, and the
distribution area of snails is particularly wide (Lei et al. 2015).
Additionally, measures of snail control are limited by cost and
environmental protection.

In the seven provinces (Sichuan, Yunnan, Jiangsu, Hubei,
Anhui, Jiangxi, and Hunan) that had achieved transmission con-
trol, despite the fact that the epidemiologic situation of schisto-
somiasis is at a low level in general (the prevalence rate of
humans and livestock is <1 %; HFPCA 2015; HFPCJ 2015;
HFPCH 2015; Lei et al. 2015), it is relatively unstable and has
a tendency to rebound. Management and control of infection
sources is of significance, as well as surveillance and forecasting.
Cattle are considered as the main source of infection, accounting
for 75 % of all infection sources (Williams et al. 2002), and thus,
large-scale chemotherapy of livestock, especially the cattle, is still
strongly recommended to combat schistosomiasis.

In the five provinces (Guangdong, Shanghai, Fujian, Guangxi,
and Zhejiang) that have achieved transmission interruption,
imported cases (from other provinces or countries) are repeatedly
observed (Wang et al. 2014; Zhou et al. 2012) because increases in
personal mobility and worldwide trade make it possible for

Fig. 3 Epidemic status of schistosomiasis in China from 2002 to 2014. a
Estimated total number of patients with schistosomiasis. b Estimated total
number of patients with advanced schistosomiasis. c Estimated size of

area infested with Oncomelania hupensis snails. d Estimated infection
rate of cattle. Sch schistosomiasis. All the data above were collected from
official reports (China CDC) and visualized by GraphPad Prism 5
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infection to spread to people in other provinces or countries from a
single source (Zhou et al. 2012). Population movement plays a
significant role in the epidemiology of many infectious diseases;
for example, some infectious diseases such as lymphatic filariasis,
Chagas disease, leishmaniasis, and Zika virus infection have
emerged or reemerged in urban areas or previously controlled
regions, which are intimately associated with population move-
ments (Zhou et al. 2012; Alirol et al. 2011; Shuaib et al. 2016).
After years of diligent efforts, it seems a vain attempt to eliminate
the snails, which means surveillance should not relax or cease due
to transmission interruption since the intermediate host snails still
exist. Otherwise, it is possible to experience a reoccur-
rence of schistosomiasis and even an outbreak and thus
result in huge economic losses. Therefore, we should fo-
cus on the surveillance of the floating population from
endemic areas as well as snail status and consolidate the
achievements which have been obtained.

Emerging challenges and responses (Table 1)

Advanced schistosomiasis is becoming a national concern

Advanced schistosomiasis is the most severe form of schisto-
somiasis japonica. The eggs of S. japonicum deposited in the
intestine and liver tissues elicit a granulomatous response,

which leads to continuous fibrosis of the periportal tissue
and then develops a pipestem fibrosis. Afterwards, the granu-
lomatous response is downregulated in order to prevent ex-
cessive inflammatory response. Egg-induced periportal fibro-
sis may progress to induce obstruction of the portal vessels
and then damage to the liver parenchyma, causing the devel-
opment of advanced schistosomiasis. This debilitating condi-
tion is associated with liver fibrosis/cirrhosis, portal hyperten-
sion, ascites, splenomegaly, and gastroesophageal varices
(Fig. 4; Colley et al. 2014), causing varying degrees of work-
force loss, the ability to live alone, or death (Lewis and Tucker
2014). Therefore, patients require long-term health care, but
many cannot afford it due to illness-related poverty, and thus,
the disability and fatality rate remains high. In China, ad-
vanced schistosomiasis japonica still represents a severe
health burden. It was estimated that the number of advanced
schistosomiasis patients took up 5–10% of all schistosomiasis
morbidities, but the precise mechanism of the pathological
progress remains obscure. And intriguingly, some clinically
cured patients may also re-progress into advanced schistoso-
miasis without known history of re-exposure to S. japonicum
(Hua et al. 2015).

There are four clinical subtypes of advanced schistosomi-
asis according to the Chinese Diagnostic Criteria for
Schistosomiasis (WS 261-2006; Ministry of Health of the
People’s Republic of China 2006): (1) megalosplenia, refer-
ring to the enlargement of the spleen; (2) ascites, usually in-
duced by upper gastrointestinal bleeding, co-infection, strain
and use of medication, and frequent relapse; (3) colonic
tumoroid proliferation, mainly manifesting as abdominal pain,
diarrhea, and alternate episodes of diarrhea and constipation;
and (4) dwarfism, referring to patients who have repeated
infections of schistosomes during their childhood and often
suffer from developmental retardation and short stature.
Megalosplenia and ascites types are clinically common, ac-
counting for more than 80 % of all advanced cases,
while cases of dwarfism and colonic tumoroid prolifer-
ation are less often seen in the clinic, which may have
association with mass chemotherapy.

The total number of schistosomiasis cases documented
dropped from 694,788 in 2000 to 115,614 in 2014, displaying
a rapid decline tendency. Nevertheless, there are 30,880 ad-
vanced schistosomiasis cases documented in 2014, while
22,786 were documented in 2000 (Lei et al. 2015; Chen
et al. 2001; Fig. 3), indicating that the overall number of ad-
vanced schistosomiasis cases is even on a small upward trend.
Possible reasons include: (1) a complete healing is hardly seen
among advanced patients and relapse is not rare (Lewis and
Tucker 2014). It was reported that the recurrence rate was up
to 44.5 % (Mao et al. 2012); (2) in the past, the government
paid less attention to advanced patients compared to those
with a better prognosis (acute/chronic infection), and thus
the false negative rate was high, but large-scale screening is

Table 1 Emerging challenges and responses of schistosomiasis control
in China

Category Emerging challenges Responses

Advanced
schistosomi-
asis japonica

High morbidity, disability,
and fatality; lack of early
and precise diagnosis
method

Raise the national medical
assistance program

Livestock and
population
movements

Reoccurrence of
schistosomiasis japonica
in transmission-
interrupted area

Manage the infection
sources of
schistosomiasis
japonica

Oncomelania
hupensis
snail control

Expansion of snail
distribution due to
climate change, leading
to transmission risk

Develop novel methods of
snail control

Drug and
vaccine
develop-
ment

Limitations of drugs; no
effective vaccine
available

Accelerate the pace of the
development of drug
and vaccine

Imported
African
schistosomi-
asis

Potential transmission risk
of schistosomiasis
mansoni in China
(Biomphalaria invaded
China; the potential
sources of infection
increase sharply)

Monitor in snail
Biomphalaria and high-
risk population (re-
turnees and internation-
al visitors from endemic
countries)
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carried out in recent years, so a rise in the prevalence is ob-
served; (3) the pathological process of advanced schistosomi-
asis generally takes a long time (Colley et al. 2014). For ex-
ample, elimination of schistosomiasis was declared in 1995 in
Zhejiang, but by 2014 there were still 1142 advanced patients
(Lei et al. 2015), and thus the overall number of advanced
cases will remain at a certain level for a period of time in the
future; and (4) genetic susceptibility might play a role accord-
ing to our research (data not published), and the sustained high
morbidity of advanced schistosomiasis may be partially attrib-
uted to this reason.

In 2005, China raised a national medical assistance pro-
gram with a clinical guideline intended to help those patients
in desperate need of health care (Song et al. 2016). In brief,
for patients with splenomegaly, if the condition is sta-
b le , splenectomy is recommended to improve
hypersplenism and portal hypertension and thus prevent
upper gastrointestinal bleeding and ascites; for patients
with ascites, supportive and symptomatic treatment such
as diuresis and correcting effective circulating blood
volume deficiency are of a priority; for patients with
colon proliferation, controlling infection is the first step
to prevent malignant transformation, and pathogen treatment
and regular follow-up are needed to avoid consequences such
as intestinal perforation, intestinal obstruction, or cancer; and
for patients with dwarfism, deworming treatment is essential,
supported by hormone therapy, with the purpose of improving
their growth and development.

Now, this program is reaching more patients and providing
more aid, with support from both central and local govern-
ments. Medical assistance for advanced schistosomiasis

has become an increasingly important component of
schistosomiasis control in China, especially on the road
to schistosomiasis elimination.

Management of livestock and population movements is
needed

With China’s rapid economic development and urbanization
over the past decades, it has witnessed its largest human
movement (Zhou et al. 2012). The floating populationmoving
from rural areas to coastal cities is approximately 120 million.
Meanwhile, population movements are also occurring be-
tween cities, especially from small ones to big ones (Alirol
et al. 2011). For transmission-interrupted areas with residual
snails, such as Shanghai, Zhejiang, and Fujian, migrant
workers from endemic areas might bring sources of infection,
which may lead to local infection and even outbreaks.
Besides, with the continuous development of tourism, an in-
creasing number of urban tourists travel to endemic areas and
thus might lead to a steady rise of acute infection, which also
becomes an important source of infection. In addition to
population movement, livestock movement (e.g., through
livestock trade or movement to new grazing fields) occurs
frequently in endemic areas in China as well (Kloos et al.
2010), which raises another concern for the goal of
elimination.

Therefore, management and control of the infection source
is of importance, and regular examination and treatment is
required. Occupational populations at high risk (e.g., fisher-
men, boatmen, etc.) and migrant workers (from endemic re-
gions) should be monitored regularly for early diagnosis and

Fig. 4 Clinical features of
advanced schistosomiasis. a
Abdominal sign: subcutaneous
varicose vein of the abdominal
wall and abdominal distension
(ascites/splenomegaly). b
Ultrasonography of the liver:
fibrosis and increased diameter of
the portal vein (portal
hypertension). c CT image of the
liver: fibrosis. Photographs were
from Jingzhou City No. 3 People
Hospital, with permission of the
patients
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intervention. Public awareness on schistosomiasis transmis-
sion should be raised, especially those leaving for schistoso-
miasis endemic areas.

Lack of effective tools for Oncomelania hupensis snail
control

As the only molluscicide recommended by the World Health
Organization, niclosamide is widely used in China to kill
Oncomelania for years, and resistance against niclosamide
might be induced after long-time use in the field (WHO
Expert Committee 2002; Jiang and Li 2015). There is still a
large distribution of O. hupensis snails in China despite con-
tinued and intensified control efforts, and the vector ecological
system is very complex (Zheng et al. 2013). Climate change
has been proven to be a driver of the transmission of vector-
borne diseases, and schistosomiasis seems to be influenced by
climate change. For example, global warming might lead to
snail survival and reproduction in currently non-breeding
areas (Mas-Coma et al. 2009; McCreesh and Booth 2013).
Newly discovered or reemerging snail areas are repeatedly
reported, and sometimes the size is even bigger than the area
already under control (Wang et al. 2014; Lei et al. 2015).
Under the current technical conditions and economic situa-
tion, it seems a daunting task to control the intermediate snails.
Environmental modifications such as the cementing canal
construction proved to be a success in Japan (Minai et al.
2003), but it seems not realistic in China given the size and
number of lakes. Chemical-based mollusciciding has been
studied in China for a long time, and over 2000 compounds
were screened, but only a few were applied for snail control
due to safety concerns and severe problems of environmental
pollution (Yang et al. 2010). As is evident by several studies,
restoring prawns (predators of snails) might be a novel contri-
bution to snail control and, thus, schistosomiasis elimination
(Sokolow et al. 2015).

Little breakthrough in drug and vaccine development

Since the introduction of PZQ in the 1980s, this broad-spec-
trum, highly effective, low-toxicity, easy-to-use, and cheap
drug has been widely applied in schistosomiasis chemothera-
py and became the first-choice drug recommended by WHO
in the past 30 years (WHO 2013). In the 1990s, Fallon and
Doenhoff (1994) successfully induced a PZQ-resistant
S. mansoni strain under experimental drug pressure.
Furthermore, though PZQ is effective against adult stage of
schistosomes, it has little effect against juvenile worms, which
may be related to poor PZQ cure rates and treatment failures
that have been reported to occur in Egypt, Zimbabwe, and
Cameroon (Midzi et al. 2008; Barakat and EI Morshedy
2011; Tchuenté et al. 2004). Also, it is ineffective in alleviat-
ing the pathological damage caused by granulomas induced

by the deposition of eggs, which may progress to liver fibrosis
and even liver cancer (Song andWu 2015). Artemisinin drugs
(a front-line drug against malaria) also exhibit effectiveness
against Schistosoma spp., and they are effective against im-
mature worms, despite less activity on adult worms (in con-
trast to PZQ), making them promising drug candidates for use
as prophylaxis in high-transmission areas (Doenhoff et al.
2008). Apart from drug resistance surveillance of PZQ, we
should speed up the pace of novel drug development.

Reinfection is still a common phenomenon in highly en-
demic areas due to the lack of enough immune protection.
This is an obstacle on the road to schistosomiasis elimination.
Moreover, long-term single-drug use may lead to drug resis-
tance, which in turn would worsen the situation of schistoso-
miasis control. Thus, a long-acting vaccine is likely to be an
essential component of effective control and elimination of
schistosomiasis. Though numerous candidate molecules have
been identified against S. japonicum, the protection effect in-
duced by these molecules is far from satisfactory. Until now,
no effective vaccine for the disease appears on the market,
though two candidates (Sm-TSP-2, Sm14 and Sh28GST)
have reached the level of clinical trials (Merrifield et al.
2016) . G iven t h a t t h e genome sequenc i ng o f
S. japonicum has been completed and its genome se-
quences have been deciphered, we should actively seek
promising candidate vaccine antigens and then accelerate
the pace of the development of multivalent and combined
vaccines in order to achieve better immune protection.

Overseas imported cases might lead to local infection
of S. mansoni

S. japonicum, S. mansoni, and S. haematobium are the three
most important species of the genus Schistosoma that might
cause severe human schistosomiasis (Colley et al. 2014).
Though S. japonicum is the only human blood fluke that oc-
curs in China for now, it does not mean the other species of the
genus Schistosoma could be ignored, which are highly prev-
alent in Africa, especially in Nigeria (∼121.2 million infec-
tions), United Republic of Tanzania (∼33.2 million infec-
tions), and Congo (∼2.6 million infections; WHO 2008,
2010a, b). It was estimated by WHO that approximately 258
million schistosomiasis patients are in need of preventive
treatment worldwide in 2014, at least 90 % of which are from
Africa (WHO 2016). Since globalization greatly promotes the
movement of population as well as the close cooperation and
friendship between China and Africa (Xu et al. 2016), trav-
elers from Africa are likely to be potential sources of infection
to native Chinese. Furthermore, the intermediate host of
S. mansoni, Biomphalaria, has been found in Hong Kong
since 1974 and Shenzhen in 1981 (Meier-Brook 1974; Liu
et al. 1982), and its distribution has expanded to nearby cities
such as Dongguan and Huizhou, Guangdong Province,
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according to the 2013 survey by Guangdong Provincial
Centre for Diseases Control and Prevention (Fig. S1; Huang
et al. 2014), indicating the parasite’s life cycle could be set up
once the patient’s feces dropped into water with distribution of
suitable snails, which might lead to an outbreak of schistoso-
miasis mansoni (Lu et al. 2014). Though the intermediate host
of S. haematobium, Bulinus, has not been found in China yet,
it might be introduced to China via shipping, like
Biomphalaria. Due to China’s aid projects, especially on in-
frastructure construction, the number of migrant workers
moving to Africa has risen sharply since the 1970s, and in
the past 10 years, more and more Chinese companies, partic-
ularly communications industries such as Huawei and ZTE,
have established overseas subsidiaries in order to capitalize on
the market in Africa. According to the recent estimates, there
is approximately 1 million Chinese living in Africa (Zhou

2014). Imported cases of schistosomiasis mansoni or
haematobium have been repeatedly reported among these re-
turnees (Table 2; Liu and Gan 2001; Xu et al. 1979; Lu and Xu
1980; Feng et al. 1984;Wu et al. 1988; Zeng and Cai 1991; Jin
et al. 1992a, b; Hao 1992; Huang 1992; Qian et al. 2005; Lei
et al. 2007; Zou et al. 2011; Yi et al. 2011; Xie et al. 2013;
Chai et al. 2014; Zheng et al. 2013; Gao et al. 2015; Jiang et al.
2015). Once these people enter the regions with the interme-
diate host Biomphalaria, they could give rise to schistosomi-
asis mansoni in China. Additionally, more and more Africans
are coming to China for trade, study, travel, etc. Certainly,
most of them enter legally, but there is still a substantial pro-
portion via illegal entry, whichmeans it is a great challenge for
the public health personnel to know their infection status,
let alone to institute interventions. For example, Guangzhou,
one of the biggest cities in China, is now faced with an

Table 2 Overall number of
documented imported cases of
schistosomiasis mansoni/
haematobia from 1979 to 2014 in
China

Year No. of
reported
cases

No. of
literaturea-
based cases

No. of
NNIDRSb-
based cases

Species Provinces References

1974 75 75 – Sm Unreported Liu and Gan (2001)

1979 67 67 – Sm Beijing Xu et al. (1979)

1980 15 15 – Sh Beijing Lu and Xu (1980)

1984 2 2 – Sh Shanxi Feng et al. (1984)

1988 22 22 – Sh Beijing Wu et al. (1988)

1991 2 2 – Sh Hubei, Jilin Zeng and Cai (1991);
Jin et al. (1992a)

1992 24 24 – Sh Fujian, Beijing,
Hubei

Jin et al. (1992b);
Hao (1992);
Huang (1992)

2005 1 1 0 Sh Jiangsu Qian et al. (2005)

2007 1 1 0 Sh Shanxi Lei et al. (2007)

2008 2 0 2 Sm, Sx Beijing,
Guangdong

2009 8 2 8 Sm, Sx Beijing,
Guangdong,
Shanxi

Zou et al. (2011)

2010 32 28 4 Sh Hunan, Shanxi Zou et al. (2011)

2011 184 184 0 Sh Hunan Yi et al. (2011)

2012 3 2 3 Sh Shanxi, Fujian,
Hubei

Xie et al. (2013)

2013 3 2 2 Sh, Sm,
Sx

Jiangsu,
Zhejiang,
Shanxi

Chai et al. (2014);
Zheng et al. (2013)

2014 1 1 1 Sh Shangdong Gao et al. (2015)

2015 5 1 5 Sh, Sm,
Sx

Beijing, Shanxi,
Guangxi,
Zhejiang

Jiang et al. (2015)

Total 447 429 25 – –

Sm Schistosoma mansoni, Sh Schistosoma haematobium, Sx species of Schistosoma not mentioned
a Literature-based: using keywords such as Bimported schistosomiasis mansoni^ or Bschistosomiasis haematobia^
and searching in the three main Chinese databases (CNKI: http://cnki.net/; Wangfang: www.wanfangdata.com.
cn/; and VIP: http://www.cqvip.com/)
b NNIDRS: National Notifiable Infectious Disease Reporting System, established in April 2004
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increasingly large number of African people, and they even
set up their own communities. According to the data from
Guangzhou Public Security Bureau in 2014, the total number
of African residents (with a residence permit) in Guangzhou is
approximately 16,000 (GPPSD 2014), and certainly the num-
ber is largely underestimated due to numerous reasons, such
as illegal entry and cumbersome procedures in obtaining a
residence permit. Additionally, China Import and Export
Fair, also known as the Canton Fair, is held biannually in
Guangzhou every spring and autumn, with the largest scale
and the broadest distribution of overseas buyers in China
(China Import and Export Fair 2012).

Investigations on Biomphalaria snail distribution, suscep-
tibility to S. mansoni, and the relevant environment factors for
breeding and spreading are essential. However, for now, only
surveys on snail distribution have been conducted in
Guangdong Province, and no information is available
concerning the condition in other provinces, which is of great
public health concern. Meanwhile, management (e.g., screen-
ing, treatment, follow-up, etc.) of returnees and international
travelers from high-risk areas should be conducted and
strengthened regardless of difficulties. Importantly, evaluation
on the transmission risk of schistosomiasis mansoni/
haematobium in China should be put on the agenda, as well
as the development of serological screening methods and di-
agnostic techniques.

Global implications

Since the first case of schistosomiasis was confirmed by
Logan in Hunan Province in 1905 (Logan 1905), little atten-
tion was paid to this parasitic disease until the 1950s (the
founding of China). As a long-neglected disease, the epidemi-
ologic situation of schistosomiasis in China at that time was
extremely severe, posing a great threat to people’s health and
economic development (Chen and Feng 1999; Zhou et al.
2007), but remarkable achievements had been made during
the past 65 years, as is evident by the total number of human
schistosomiasis cases dropping from 12 million in the 1950s
to 115,614 in 2014 (Guo and Zheng 2000; Lei et al. 2015).
China’s experience in rapid screening, detection, and treat-
ments is now tested in Zanzibar, Africa, to control schistoso-
miasis transmission there (WHO 2014). More and more
African countries now have established intimate collabora-
tions with the Chinese government in the fight against schis-
tosomiasis (Xu et al. 2016). China–Africa cooperation will
make a tremendous contribution to schistosomiasis control
or elimination.
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