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Abstract: Schistosomiasis is globally recognized by the World Health Organization as
one of the neglected tropical diseases (NTDs) caused by parasitic blood flukes.
Schistosoma japonicum is reported to be the most pathogenic species wherein
approximately 280 million people are infected worldwide. In the Philippines,
Schistosoma japonicum is endemic in 28 provinces and still poses a great threat in the
healthcare and welfare of the Filipino communities particularly those who are situated
in impoverished areas. This review paper aimed to assess an updated data on the
surveillance and transmission of schistosomiasis that will set targets and direct
significant innovative approaches to the areas of highest need. The current national
prevalence of schistosomiasis in the country is 4.68% and >5% prevalence rates were
recorded in 435 out of 1,599 endemic barangays. The high prevalence rates may be
associated to the country’s topography and rapid transmission of the disease from
exposure of humans and animals to cercarial infested waters during domestic and
agricultural activities. Mammals including water buffaloes (carabaos), cats, dogs and
rats contribute to the transmission of schistosomiasis. Other high-risk factors such as
the play habits of children, lack of proper sanitation facilities and poor hygiene have
increased the vulnerability of individuals in acquiring the infection. In addition,
various cases of anemia, malnutrition, growth retardation, poor cognitive function and
mortality associated with S. japonicum infection were also recorded. To date, detection
of schistosomiasis by utilizing techniques with higher sensitivity and specificity such
as by ultrasound, Polymerase Chain Reaction, Circum-oval Precipitin Test and
Enzyme-Linked Immunosorbent Assay have been applied. Moreover, detection of
eDNA contribute to the surveillance leading to formulation of integrated
multidisciplinary one health approach strategy towards control and eventually
elimination of the disease.
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1. INTRODUCTION malaria and intestinal helminthiasis worldwide
(WHO, 2020). It is a disease of poverty caused by
parasitic oriental blood flukes which lead to chronic

Schistosomiasis (SCH) is recognized by the illness and a major source of morbidity and mortality.
World Health Organization (WHO) as the third most Schistosoma infections are widely reported from 78
devastating neglected tropical disease (NTD) after developing countries in Africa, Asia, Caribbean,
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Middle East and South America that affect
approximately 280 million people (Colley & Secor,
2014). Among the five main Schistosoma species,
Schistosoma japonicum, Schistosoma mansoni, and
Schistosoma haematobium are considered to be highly
pathogenic and have attributed to the burden of
disease (Francisco et al, 2019).

Schistosomiasis in the Philippines is driven
by the =zoonotic and most virulent Schistosoma
Japonicum which has a very wide host range that can
infect about 40 different mammalian species including
humans (Costain et al, 2018). It was first discovered
in 1906 by Wooley in a Filipino man who had never
went out of the country but died with clinical
manifestations of schistosomiasis. The growing cases
of this parasitic disease were reported yearly after its
introduction which have given rise to several studies
and attempts to determine its mode of transmission.
The identification of Oncomelania hupensis quadrasi
as the intermediate host by Dr. Tubangui in 1932, has
opened numerous studies in relation to clinical
manifestations and pathological characteristics of
schistosomiasis (Blas, 2004). However, due to
inconsistent implementation of research programs as
well as limited funding, schistosomiasis in the
Philippines is not well documented and is still very far
from the goal of eradication.

The aim of this review paper is to assess an
updated data on the surveillance and transmission of
schistosomiasis that will set targets and present the
innovative approaches which can be significant to the
areas of highest need. Innovative tools are needed to
quickly become available to identify communities at
risk and to provide preventive and curative treatment
for the control and eradication of neglected tropical
diseases.

2. PREVALENCE STATUS AND
PUBLIC HEALTH IMPACT OF
SCHISTOSOMIASIS IN THE
PHILIPPINES

At present, schistosomiasis remains as a
public health concern in the Philippines and is widely
prevalent in 28 endemic provinces, 190 municipalities
and 2,230 barangays across the 12 different
geographical zones in the three major island groups of
Luzon, Visayas and Mindanao. The major foci are
found in Eastern Visayas particularly in islands of
Leyte and Samar (Olveda & Gray, 2019). There are
also two new endemic foci reported in Gonzaga,
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Cagayan (North) and Calatrava and Negros
Occidental (Central) parts of the country in 2004 and
2006, respectively (Leonardo et al, 2015). These
endemic regions have mostly no distinct dry season
and are composed of mostly rice growing zones which
exploit contact between humans and freshwater snails
(Blas et al, 2004).

The Philippines’ current national prevalence
for schistosomiasis is recorded at 4.68% wherein an
estimate of 12 million Filipino people are at risk and
over 800,000 people were diagnosed with active
Schistosoma infection (Nicdao, 2018). According to
studies, the annual mortality rate due to
schistosomiasis is 1.78% of the estimated positive
cases (Blas et al, 2004). The prevalence of
schistosomiasis in the country with respect to age, sex,
occupation, and environment, follows a pattern that
can be explained on the basis of contact with infested
water sources (Gordon et al, 2019). Age has been
identified as an important factor in S. japonicum
infections as revealed in the study of Belizario et al
(2015) that the infection during childhood and
adolescence of school-aged children is associated to
their lack of proper hygiene and play habits which
exposed them in infested waters. There are also
studies that showed significant sex differences
between age groups and distinction of higher
prevalence for males than in females (Soares-
Magalhdes et al, 2014). Based on the different
occupational classes, farmers have the highest rate of
infection with 74.1% followed by fishermen, tuber
gatherers with 60% prevalence rate. Their livelihood
of agricultural and domestic daily activities exposes
them in contact with contaminated waters during
farming and inland fishing in rivers, swamps, and
streams (Gordon et al., 2019).

The involvement of reservoir host animals in
the transmission of the disease is now given attention.
Being zoonotic as one of the characteristics of S.
Japonicum, the disease is not limited to man. It can
also affect domestic animals including dogs, pigs, cats,
goats, cows, water buffaloes and even wildlife such as
monkeys and field rats which can all serve as
reservoirs of infection (McGarvey et al, 2006).
However, despite of having initial data, the role of
animals as reservoir hosts in the transmission of
schistosomiasis remains undefined (Soares-
Magalhies, 2014).
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3. INNOVATIVE METHODS IN
DETECTION OF S. JAPONICUM

Schistosomiasis control in the Philippines
lies in the available diagnostic procedures which
include coproparasitological examination (CopE),
immunological methods and molecular methods
(Gordon et al, 2019). CopE approaches depend on
direct detection and visualization of parasitic eggs in
fecal samples which include formal-ethyl acetate
sedimentation-digestion (FEA-SD) and miracidial
hatching technique (MHT) and Kato-Katz thick smear
procedure (KK) which is the backbone of control
programs (Jurberg et al, 2008). These traditional
CopE methods are widely used due to its comparative
low cost and ease of performing the tests but the main
disadvantage among these methods is the lack of
sensitivity in low-intensity infections (Habtamu et al,
2011).

Immunological methods are also being
applied which rely on detection of circulating parasite
antigens or antibodies generated against parasite
antigens. The key immunological approaches are
enzyme-linked immunosorbent assay (ELISA) and
circumoval precipitation test (COPT) (Zhou et al,
2011). Moendeg et al (2015) focused on the
development and optimization of cocktail-ELISA for a
unified surveillance of zoonotic schistosomiasis in
multiple host species with the aid of combining the
antigens used in previous studies. The thioredoxin
peroxidase-1 (SjTPx-1) and Sj1TR, Sj7TR tandem
repeat proteins are combined together in a cocktail-
ELISA to not just improve their diagnostic capacities
but may also produce a multi-host species detection
for zoonotic schistosomiasis. The combination of these
three antigens has displayed better specificity with
positive predictive and kappa values from the samples
collected from several endemic areas in the
Philippines. SjTPx-1/Sj7TR/Sj1TR recorded the
highest sensitivity in humans and water buffaloes
with 84.1 % and 80 %, respectively. Both have
obtained a specificity of 100 % in all host species.
Therefore, their study suggests that the use of
cocktail-ELISA is significant and efficient in
improving the zoonotic surveillance in schistosomiasis
endemic areas.

In addition to these advances, molecular
methods are being utilized based on parasite DNA in
experimental samples for detection such as
conventional polymerase chain reaction (cPCR), real-
time PCR (qPCR), digital droplet PCR (ddPCR) and
the loop-mediated isothermal amplification method
(LAMP) (Kumagai et al, 2010). In a diagnostic study
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of S. japonicum by Gordon et al (2019), 560 stool
samples were collected and examined by Kato-Katz
method and real-time PCR (qPCR) assay. Based on
the results, a higher human prevalence rate of 90.2%
was recorded by qPCR than the Kato-Katz method
with a prevalence of 22.9%. The authors have
concluded that the use of molecular diagnostic
approach using qPCR to assess the prevalence of S.
Jjaponicum was considerably a better diagnostic
procedure than the Kato-Katz and therefore could be
an important tool in the future for surveillance of the
intensity of infection in endemic areas as well as in
low endemic areas.

Another molecular method recently practiced
in the country is the use of environmental DNA
(eDNA) for the detection of schistosomiasis. A recent
study focused on the detection of Schistosoma
japonicum and Oncomelania hupensis quadrasi
environmental DNA and its potential utility to
schistosomiasis japonica surveillance in the
Philippines was conducted by Fornillos et al (2019).
A species-specific real-time PCR (qPCR) assay was
applied to determine the presence of S. japonicum and
O. hupensis quadrasi in freshwater samples using
environmental DNA. Results revealed S. japonicum is
positive in 9 sites, O. hupensis quadrasi positive in 9
sites, and 5 sampling sites positive for both S.
Japonicum and O. hupensis quadrasi.

4. CONTROL PLANS AND
IMPLEMENTATION PRACTICES

Community-based mass drug administration
(MDA) campaign using praziquantel (PZQ), an anti-
schistosome drug, campaign has proven to decrease
the prevalence rates and reduced the morbidities
among endemic areas in the Philippines (Inobaya et
al, 2015). Although, after more than 30 years of
implementation of mass drug administration,
challenges with this program have been raised
wherein MDA was not able to interrupt parasite
transmission thereby failed to eliminate
schistosomiasis in the country (Olveda et al, 2016;
Olveda & Gray, 2019). Specific and sensitive
diagnostic procedures are essential to monitor the
success or failure of schistosomiasis control programs.
The Integrated Helminth Control Program (IHCP)
and WHO have both adopted several helminth control
approaches including health promotion and
education, preventive chemotherapy, Community-Led
Total Sanitation (CLTS) and developments in water,
sanitation and hygiene (WASH) (Belizario et al,
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2016). However, despite the established control
programs implemented for years, the prevalence rate
of these parasitic diseases still increases and remains
to be a public health concern in the country (Waite et
al., 2016). This is mainly because the strategies were
not sustained due to limited funding allotted to
programs to eliminate schistosomiasis (Olveda &
Gray, 2019).

5. ELIMINATION OF

SCHISTOSOMIASIS IN THE
PHILIPPINES
Due to the complex epidemiology of

schistosomiasis in the Philippines, the existing
national control program of mass drug administration
alone seems not to effectively eliminate or even control
the spread of the disease. Several factors that have
contributed to failure to eliminate these diseases but
remains to be under investigated include poverty in
endemic areas, poor hygiene and sanitation practices,
complex life cycle of schistosomes, low sensitivity of
diagnostic tests, and the potential role of animals such
as dogs, water buffaloes, cats, rats and other
mammals as reservoir hosts in the transmission of the
disease to humans.

Hence, an integrated multidisciplinary one
health approach strategy involving surveillance, more
specific and sensitive diagnostic tests, preventive
methods and an understanding of the role of reservoir
hosts in the transmission of diseases must be
developed to impact and improve the control of
schistosomiasis in endemic areas and move towards
the elimination in the country.

6. CONCLUSION

Over the years of exposure to this neglected
tropical disease, Schistosoma japonicum infection still
poses a great threat in the healthcare and welfare of
the community particularly those that are situated in
poor rural areas. Regardless of the limitations of the
current control strategies, it is firm that community-
wide mass drug administration of PZQ will be
continuous for an indefinite period to control this
parasitic disease in the country. Continuous and more
extensive researches on innovative strategies that
provide precise and updated data about the
transmission, prevalence and the integration of
control strategies are necessary to expand, design and
improve the national control strategies against NTDs
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particularly schistosomiasis to move beyond just
morbidity control and advancement in the direction of
elimination.
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