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Abstract 

Background: The growing population of companion 
animals and their close interaction with humans 
contributes to zoonotic transmission and 
persisting endemicity of intestinal helminths in 
poor and developing countries, such as the 
Philippines. This research focused on the potential 
role of dogs and cats as reservoirs and sentinels of 
intestinal helminths in selected rural communities 
in Agusan del Sur and Surigao del Norte, 
Philippines. Methods: A total of 135 dog and 33 cat 
stool samples from 120 households were collected 
and processed using the simple sedimentation and 
modified McMaster techniques as well as 
multiplex real-time polymerase chain reaction 
(RT-PCR). Results: Results showed high intestinal 
helminth prevalence in dogs and cats from selected 
communities of Agusan del Sur and Surigao del 
Norte ranging from 59.7% to 75.0% with 
hookworm being the most prevalent. Furthermore, 
results of the multiplex RT-PCR showed possible 
cross transmission of parasites to non-native host. 
Conclusions: The findings of the study showed the 
importance of dogs and cats as reservoirs and 
sentinels for a wide range of intestinal parasites, 
suggesting their potential role in the zoonotic 
transmission of intestinal parasites. It highlights 

the need for veterinary public health measures in 
the country to address the gaps in intestinal 
helminth control. 

Keywords: Intestinal helminths, zoonoses, 
dogs, cats, companion animals 

1. Introduction 

The close relationship of companion 
animals, particularly dogs and cats, provides 
intangible benefits such as emotional and social 
support to their owners [1,2]. However, they are 
also known to harbor diverse zoonotic pathogens 
including parasites. Dogs and cats are associated 
with more than 60 species of parasites, potentially 
risking human health and among these are 
intestinal helminths [3]. 

Intestinal helminths are among the 
leading causes of infection in humans, affecting 
approximately 1.5 billion people worldwide, 
particularly in low-and middle-income countries 
[4]. Endemicity persists in impoverished areas 
where access to safe water and basic sanitation 
and hygiene (WASH) facilities are insufficient [5]. 
Intestinal helminthiasis is associated with 
morbidities such as poor physical and mental 
development among children and decreased 
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productivity among adults causing economic 
losses, aggravating existing poverty [6,7]. The 
vicious cycle of parasitism and poverty makes it a 
serious public health issue and at the same time 
an economic burden in poor and developing 
countries, such as the Philippines [6, 8, 9].  

There is increasing evidence that dogs and 
cats can act as reservoirs of intestinal helminth 
species that can infect humans, most notably 
hookworm and Toxocara spp. [10]. The increasing 
global population of dogs and cats [11] as well as 
the fact that they are free roaming in many 
settings and their natural propensity to defecate in 
the open, may mean that they can contribute 
significantly to environmental contamination with 
intestinal helminth eggs [12, 13]. Further, the 
strong bond between companion animals and 
humans initiates a close physical interaction 
increasing vulnerability of humans to zoonotic 
parasites [14,15]. Thus, the World Health 
Organization (WHO) recommends the 
implementation of complementary veterinary 
public health measures in addition to the existing 
intestinal helminth control and elimination 
strategies [7]. In the Philippines, however, policies 
and guidelines supporting this recommendation 
are yet to be formulated. 

It is imperative to have sufficient data 
prior to the formulation of these policies and 
guidelines but at present there is lack of data on 
the prevalence of intestinal helminths in animals 
hindering successful control. Sentinel surveillance 
for intestinal helminths in the Philippines is 
currently focused on humans [16], however, the 
evident zoonotic transmission as well as risky 
behavior of companion animals calls the need for 
their inclusion in sentinel surveillance [10, 7]. As 
such, this research aims to assess the potential 
role of companion animals as reservoir hosts and 
sentinel species of intestinal helminths in selected 
rural communities in Agusan del Sur and Surigao 
del Norte.  To our knowledge, this paper is the first 
to look into the potential role of dogs and cats as 
reservoirs and sentinel population for intestinal 
helminthiasis in the region, practically serving as 
baseline data providing a foundation for research-
based policy recommendations for responsible 
animal ownership and integrated control and 

elimination of parasitic diseases in endemic rural 
communities. 

2. Materials and Methods 

Study design and setting  
 

This cross-sectional study was conducted 
as part of the Zoonotic Transmission of Intestinal 
Parasites (ZooTRIP project) [17] in selected rural 
communities in the provinces of Agusan del Sur 
and Surigao del Norte, the Philippines. Two rural 
communities from each province were selected 
based on known endemicity of intestinal 
helminths, willingness of local government units 
(LGUs) to cooperate, accessibility of communities, 
and the security situation. Recruitment to the 
ZooTRIP project [17] was done at household level. 
Households were randomly selected from the list 
of the village and only households which had dog/s 
and/or cat/s were included in this study. 

 
Sample and data collection 
 

Household visits were conducted by the 
study team to collect samples. Freshly voided stool 
samples (approximately 10g) were collected from 
dogs and cats present in the household by picking 
up stools using a spatula from the usual spots 
where these animals defecate. In cases where 
stools were unavailable at the time of household 
visit, the owners were given specimen cups and 
spatula and were advised to collect freshly 
excreted stool samples from each animal and 
submit to the village center the following day. 
Owners were also interviewed to gather 
information such as sex and age, and breed of 
companion animals as well as socio-demographic 
profile and animal care practices of households. 
Upon receipt at the village center, stool samples 
were preserved using 95% ethanol and 
immediately transported in a cold chain to the 
laboratory for immediate processing and 
examination. 

 
Sample processing and examination 
 

Collected stool samples were processed 
using simple sedimentation and modified 
McMaster techniques. In summary, the simple 
sedimentation technique was performed by mixing 
1 g of stool sample with 9 mL distilled water using 
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a vortex mixer (Vortex-Genie®, Scientific 
Industries, USA). The mixture was sieved using a 
125 µm wire mesh followed by centrifugation for 10 
minutes. The supernatant was decanted, and 
duplicate smears were prepared from the sediment 
for immediate microscopic examination [18]. For 
the modified McMaster technique, a stool 
quantitative analysis kit (Paracoun-EPG™, 
U.S.A.) with the accompanying instructions was 
used with minor modifications. Briefly, 4 g of stool 
sample and 26 mL of Sheather’s solution (sucrose 
+ 10% formalin solution) were thoroughly mixed in 
the calibrated mixing vial. The mixture was 
filtered through a 1-mm metal sieve and the 
filtrate was again placed in the calibrated mixing 
vial. Sheather’s solution was added to reconstitute 
the 30 mL volume of the mixture followed by 
thorough mixing. The mixture was then loaded to 
the two loading chambers of the McMaster slide 
and was allowed to sit for at least five minutes to 
allow flotation to occur [18] before microscopic 
examination. All examinations were performed by 

trained microscopists. The number of helminth 
eggs per parasite were counted and eggs per gram 
feces (epg) were determined. Identification of 
helminth eggs was based on the morphologic 
features and size as described by Zajac and Conboy 
[18]. 

Molecular identification of select 
zoonotic helminths 

Multiplex real-time PCR assays were used 
to detect the presence of select zoonotic helminths 

including Ancylostoma spp., Necator americanus, 
Toxocara cati, T. canis, and Schistosoma 
japonicum. Due to limitations in resources, only 
these common zoonotic helminths were considered 
for detection. DNA was extracted from 600 µL 
stool-ethanol suspension using DNeasy Powersoil 
Kit (Qiagen, USA). Multiplex assay 1 (MP1) was 
used to amplify and detect the ITS1 region of N. 
americanus and Ancylostoma spp. following the 
protocol of [19]. For the detection of S. japonicum, 
NADH1 gene was used following Lier et al., [20]. 
On the other hand, MP3 was used to amplify and 
detect the ITS2 of T. canis and T. cati following 
Durant et al., [21].  PCR assays were run in 10 µL 
reaction volumes containing 5 µL mastermix 
(QuantiTect Multiplex PCR NoROX Kit, Qiagen), 
10 µM of each primer and probe, 2 µL DNA 
template, and was adjusted to final volume using 
nuclease-free water. Primer sets and probes are 
shown in Table 1.  

    Assays were performed using the Magnetic 
Induction Cycler (MIC) qPCR cycler (Bio 

Molecular Systems, Australia). The optimized 
amplification profiles are set for 15 min at 95°C 
initialization, followed by 40 cycles (MP1 and 
MP2)/45 cycles (MP3) of denaturation for 60 secs 
at 94°C, and 60 secs at 60°C (MP1 and 
MP3)/55°C(MP1). Upon optimization of the 
protocol using known amount of DNA (based on 
the number of eggs) for each parasite, a Cq value 
of ≤35 was used as a cut-off to distinguish between 
positive and negative samples. A positive and 
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negative control were included in each run. Lastly, 
internal amplification control (PrimerDesign, UK) 
was added in each run to check possible PCR 
inhibitions 

Ethical considerations 

Ethical approval for the ZooTRIP project 
was obtained from the University of Philippines 
Manila Research Ethics Board (UPMREB 2019-
084-01), the Animal Care and Use Committee of 
University of Philippines Los Baños (CAS-2018-
020) and the University Ethics Committee of 
University of Surrey (UEC 2019 049). In addition, 
the study was reviewed by the Animal Welfare and 
Ethical Review Board of the University of Surrey 
(OUT036) and found to conform to the expectations 
of the University, regarding ethics and good 
practice of animal experimentation.  Prior to 
project implementation, the study team consulted 
and obtained permission from the Department of 
Agriculture (DA) and concerned LGUs. Informed 
consent of owners was obtained before the 
collection of stool samples. All personal 
information identifying animal owners was 
replaced with a unique identifier to ensure 
anonymity. Only members of the study team had 
access to the data to maintain privacy and 
confidentiality strictly following the Data Privacy 
Act of 2012. Feedback meetings were conducted to 
report the results of the parasitologic assessment 
to DA and concerned local government offices for 
appropriate treatment and management. 

Data processing and analysis 

The gathered data were encoded in 
Microsoft Excel 2010 and were rechecked to ensure 
accuracy of encoding. All discrepancies observed 
were resolved as necessary by rechecking the 
original document. 

Prevalence and intensity of detected 
parasites were determined. The Pearson chi-
squared test was used to determine significant 
differences in prevalence relative to sex, age group, 
and breed. Age group was defined as 0-12 months 
and greater than 12 months old. Multiple logistic 
regression analyses were also used to identify risk 
factors associated with intestinal helminthiases. 
Intestinal helminth infection status was used as 
outcome to determine shared risk factors of being 

infected with intestinal helminths. Bivariate 
analysis of outcome and variables was carried out 
prior to the regression analysis. Significant 
variables were used in the regression model. 
Backward stepwise multiple logistic regression 
analysis was done to identify predictive variables 
in the final model. In all analyses, a p-value of less 
than 0.05 was considered significant. Data 
management and analysis were performed using 
STATA 17 (STATA 17®, Stata Corp, Texas, USA). 

3. Results 

A total of 135 dog and 33 cat stool samples were 
collected from 120 households at the study sites. 
Results revealed an overall intestinal helminth 
prevalence of 75.0% (95% CI: 63.6-83.8) and 59.7% 
(95% CI: 47.7-70.6) in dogs of Agusan del Sur and 
Surigao del Norte, respectively. Ten helminth 
species were seen including nematodes 
(hookworms, Toxocara spp., Trichuris spp., 
Gnathostoma spp., and Capillaria hepatica), 
trematodes (Schistosoma japonicum, 
heterophyids, and Fasciolopsis buski), and 
cestodes (Spirometra spp., and Dipylidium 
caninum). The predominant parasite observed in 
dogs was hookworm, detected in 57.3% and 50.7% 
of the examined samples in Agusan del Sur and 
Surigao del Norte, respectively. Out of all the 
intestinal helminths recorded, Gnathostoma spp., 
Fasciolopsis buski, and Dipylidium caninum were 
only detected in Agusan del Sur (Table 2). In 
Agusan del Sur, the highest mean intensity was 
seen in Toxocara spp. with 488 epg, similar to 
Surigao del Norte 546 epg. Mean intensity of other 
intestinal helminths is detailed in Table 2. 

Table 3 summarizes the prevalence and 
mean intensity of intestinal helminths observed in 
cats. An overall intestinal helminth prevalence of 
66.7% was observed in cats of Agusan del Sur and 
Surigao del Norte. Six helminth species were 
observed in cats (hookworm, Toxocara spp., 
Trichuris spp., S. japonicum, Spirometra spp., and 
Platynosomum spp.). Hookworm is the most 
prevalent helminth seen in Agusan del Sur with a 
prevalence of 61.1%, while Toxocara spp. was the 
most prevalent in Surigao del Norte with a 
prevalence of 33.3%. Two of the intestinal 
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helminths, namely S. japonicum and 
Platynosomum spp., were only present in the 
samples examined from Agusan del Sur. Among 
the intestinal helminths of cats, Toxocara spp. has 
the highest mean intensity with 251 epg in Agusan 
del Sur, while in Surigao del Norte Spirometra spp. 
has the highest with 3,625 epg. 

Multiple infection with intestinal 
helminths was also observed in dogs and cats at 
the study sites. The majority of the infected dogs 
and cats only harbored one parasite (45.9% and 
42.4%, respectively). Double and triple infection of 
intestinal parasites was also observed in the study 
sites with prevalence rates reaching up to 16.3% 
for double infection and 9.1% for triple infection 
(Table 4). The dogs and cats were also grouped and 
analyzed according to age and sex. Grouping them 
according to breed was not attempted as almost all 
companion animals included in the study have 

mixed breeds. Trichuris spp. infection was only 
seen in male cats resulting to significantly higher 
prevalence than female cats (p=0.034) (Table 5). 
Overall, results showed no significant difference in 
the prevalence of intestinal helminths when 
grouped as to age and sex of dogs and cats (p>0.05) 
(Table 5). Disaggregated prevalence as to age and 
sex can be found in Supplementary Table 1.  

Table 6 summarizes the animal care 
practices in the households surveyed. Higher mean 
population of cats (1.4, between 0-11) than dogs 
(0.7, between 0-5) in each household was observed. 
Most of the dogs and cats in the study sites were 
freely roaming (55.8%). The majority of the 
households in Agusan del Sur revealed that they 
have cleaned their pets’ waste every day (46.3%) 
compared to Surigao del Norte where most 
households never practiced cleaning up after their 
animals (63.3%). Overall, 48.3% of the households 
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surveyed never cleaned their animals’ waste, 
34.2% cleaned every day, while 17.5% practiced 
cleaning-up at least once a week. Owners in both 
provinces disposed animal waste mostly through 
burying (50.8%), followed by leaving waste on the 
ground (40%), throwing it in the trash can (7.5%), 
and very few flush it down the toilet (1.7%). 
Seventy-five percent (75%) of the households 
surveyed do not visit veterinary clinics for check-
up, hence, more households (75.8%) do not have 
their animals dewormed. Of the 120 households, 
86 (71.7%) households were found to own at least 

one companion animal with intestinal 
helminthiasis. 

The logistic regression model showed no 
significant animal care practices affecting 
companion animal infection of intestinal 
helminths (Supplementary Table 2). 

Furthermore, Table 7 shows the prevalence 
of select zoonotic helminths in dogs and cats using 
real-time PCR. In dogs, S. japonicum has the 
highest prevalence at 92% (95% CI: 86.9-97.0), 
followed by Ancylostoma spp. with 90.2% (95% 
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CI:84.7-95.7), T. canis (10.7%; 95% CI: 5.0-16.4), N. 
americanus (7.1%; 95% CI: 2.4-11.9), and T. cati 
(0.9%; 95% CI: 0.0-2.6). In cats, on the other hand, 
highest prevalence was seen in Ancylostoma spp. 
with 82.6% (95% CI: 67.1-98.1), followed by S. 
japonicum with 73.9% (95%CI: 56.0-91.9), N. 
americanus (34.8%; 95% CI: 15.3-54.2), T. cati 
(26.1%; 95% CI: 8.1-44.0), and T. canis (4.3%; 95% 
CI: 0.0-12.7). 

4. Discussion 

The increasing population of dogs and cats 
in the Philippines poses a serious public health 
risk for they are considered as major reservoir 
hosts of several pathogens, including intestinal 
helminths [10, 22]. Zoonotic transmission of these 
pathogens may cause emergence or re-emergence 
of several infectious diseases. Thus, the WHO 
recommends implementation of veterinary public 
health measures in the control and elimination of 
infectious diseases, such as intestinal 
helminthiasis [7]. However, there is a significant 
lack of guidance by way of policy in the Philippines 
to implement the said measures.  

The results of the study showed high 
prevalence of diverse helminth species and 
evidence of multiple infection among companion 
animals in the selected study sites, confirming that 
they are important reservoir hosts of intestinal 
helminths. Among these, hookworms were found 
to have the highest prevalence with rates reaching 
up to 70.6%. The only other study in the 

Philippines investigating hookworm in companion 
animals from Northern Samar detected hookworm 
eggs in 33% (29/87) of dog stool samples by Kato 
Katz technique [23]. Hookworm infections have 
been detected in dog and cat populations in other 
countries in southeast Asia with prevalence 
ranging from 13.9% to 89.5%, depending on host 
species and location [24-34]. Based on a systematic 
review, the prevalence of hookworm infection in 
humans in the Philippines has been estimated at 
26% [35], although there is significant 
heterogeneity in prevalence between regions [36]. 
Moreover, in this present study, the human 
hookworm, N. americanus, as it has been rarely 
detected in other mammalian species [37,38], was 
detected among dogs using multiplex real-time 
PCR. Similar to the previous findings [39], N. 
americanus was detected among dogs and pigs 
implying possible role of these animals in the 
zoonotic transmission of the hookworms. However, 
the possibility of it being a spurious parasite of 
dogs and pigs cannot be discounted and should be 
investigated further. A recent study has reported 
evidence of Ancylostoma ceylanicum in dogs and 
humans in the municipalities of Palapag and 
Laoang, Northern Samar, Philippines [23], 
providing further evidence of the potential for 
zoonotic transmission. Several molecular analyses 
also revealed the presence of hookworm species 
with zoonotic potential in both human and 
domestic animals [24-30,  34]. 
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Another zoonotic parasite found to have 
high prevalence was Toxocara spp. with rates 
reaching up to 33.3%.  The result of this study is 
also consistent with several epidemiological 
studies on companion animals with rates ranging 
from 4.2% - 48% in cats and dogs [26, 40-43]. It is 
unusual to detect these parasites in humans using 
diagnostic stool microscopy since they are not 
capable of harboring adult worms. As such, 
toxocariasis was not yet reported in any sentinel 
surveillance for intestinal parasites in the 
Philippines which are annually conducted using 
Kato-Katz technique [16,44]. Toxocariasis causes 
significant morbidity and loss of productivity in 
children, thus posing a serious public health 
problem, yet it is still neglected [45]. The close 
interaction of humans, especially children, with 
companion animals increases the risk of zoonotic 
transmission. An alarmingly high seroprevalence 
of Toxocara spp. reaching up to 49.0% in children 
was previously observed in a rural community in 
the Philippines indicating exposure to the parasite 
[46, 47]. The often-overlooked presence of Toxocara 
spp. may increase the risk of transmission to 
humans, possibly risking significant morbidity 
[45]. Inclusion of animals in sentinel surveillance 
will help in identifying high transmission areas 
not only for Toxocara spp. but also, for other 
zoonotic parasites.  

Significantly higher Trichuris spp. 
prevalence in male cats compared to female cats 
was observed in the study. This is similar to the 
findings of Krone et al., [48] but in contrast to the 
findings of several researches [49-52]. This may be 
due to sex-specific differences such as hormonal 
differences in wild cats resulting into a sex-biased 
parasitism [48], although further studies are 
required to prove this biased parasitism. On the 
other hand, results showed that the prevalence of 
intestinal helminths in companion animals is not 
significantly different between age groups and 
sexes similar to the findings of Awoke et al. [53] 
and Szwabe and Blaszkowska [11]. In contrast, 
several researches [51, 54-56] found higher 
prevalence in younger dogs (below 12 months) 
than older dogs. These findings may imply that 
companion animals regardless of age and sex are 
highly susceptible to intestinal helminthiasis and 

are capable of harboring and transmitting these 
parasites.  

Findings of the study also suggested low 
awareness of owners in the potential role of 
animals in the continuing endemicity of intestinal 
helminths. This is evident in the animal care 
practices of the owner. The majority of the owners 
bury or leave the animal stool waste in the soil 
contaminating the environment, thus contributing 
to ongoing transmission. Most of the owners also 
allow animals to freely roam the ground, 
increasing the risk of being infected.  The study of 
Galgamuwa et al., [57] showed that stray dogs 
have a higher risk for infection compared to 
confined ones. The persistent exposure to 
reservoirs of parasites and the lack of competent 
veterinary care, especially anthelmintic 
medicines, could have contributed to the higher 
prevalence of parasitic diseases observed among 
stray dogs [57]. Several studies showed that 
confinement or caging of companion animals limits 
its exposure and risk of acquiring parasitic 
infection of both the companion animals and its 
owner [58-60]. Confinement not only limits the 
likelihood of acquiring infection of susceptible 
companion animals but also reduces soil 
contamination through the feces of infected 
animals reducing environmental contamination. 

In addition, our results showed inadequate 
deworming practices and veterinary consultation 
for companion animals. The related poor socio-
economic conditions in the area may have 
contributed to these findings. Unlike in humans, 
there are no existing mass deworming programs 
for animals. Companion animals are usually 
dewormed after check-up with veterinarians. 
However, the added cost for check-up of animals or 
transportation to local veterinary clinics cannot be 
afforded and is not a priority for most owners in 
endemic areas.  

The practices mentioned contribute to the 
ongoing transmission and may spread endemicity 
of intestinal parasites in the area. It was 
demonstrated in Sri Lanka that increasing 
knowledge of animal owners leading to responsible 
animal care has resulted to a steady decrease in 
the prevalence of parasitic infection such as 
Toxocara spp. over the years [57]. Educating 
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animal owners on the role of companion animals 
as well as the zoonotic risk of parasitic infections 
through health education campaigns may lead to 
activate participation of the owners in the control 
and prevention of parasitic infections [61].  

Results of the multiplex real-time PCR 
allowed species identification of the zoonotic 
helminths showing possible cross transmission of 
parasites to non-native host. As seen in the case of 
N. americanus, where it was detected among dogs 
although it is widely known that humans are its 
definitive host. However, due to limitations in the 
resources only these hookworm species were 
included for detection. Furthermore, T. canis, an 
ascarid of dog, was also seen in cat; while T. cati, 
an ascarid of cat, was seen in dog. Although these 
findings provide preliminary evidence of cross 
transmission, further molecular studies may be 
required to fully map out the transmission 
pathways among these hosts. Furthermore, the 
multiplex real-time PCR provides more sensitive 
detection of S. japonicum. Microscopic detection 
only shows prevalence rates as high as 5.6%, in 
contrast with molecular detection showing up to 
92.0% prevalence rate. Considering the 
discrepancy between the two techniques, gross 
underreporting of cases is likely when the more 
affordable microscopic technique is used for 
surveillance. This shows the need for more 
advanced techniques to further accelerate control 
and elimination strategies of these zoonotic 
helminths.  

Policies and legislation to provide guidance 
for responsible animal ownership exist in the 
Philippines. However, many are unaware of the 
existence of these, leading to irresponsible 
ownership [62]. For example, the Animal Welfare 
Act of 1998 and Anti-Rabies Act of 2007 suggest 
not letting dogs and cats roam freely, which 
contrasts with the observed practice of owners at 
the study sites. Furthermore, policies in the 
Philippines are rather focused on the control and 
elimination of rabies in animals [62-63] while the 
equally important neglected tropical disease – 
intestinal helminthiasis – is often overlooked.  As 
national control programs for intestinal 
helminthiasis only focus on humans, the neglected 
population of companion animals serves as 
potential sources of infection continuing the 

transmission of zoonotic helminths such as 
hookworm and Toxocara spp., which contributes to 
persisting endemicity [10]. To successfully control 
intestinal parasites, control strategies focused on 
animals should be integrated in the existing 
national control programs.  The findings of the 
study highlight the dire need for veterinary public 
health measures in the country. It is high time 
that the country also implement strategies to 
control these zoonotic helminths. 

5. Conclusions 

    The findings of the study showed the importance 
of dogs and cats as reservoir hosts and sentinel 
species for a wide range of intestinal helminths in 
selected communities in the Philippines, 
suggesting the potential role of these companion 
animals in the zoonotic transmission of intestinal 
parasites. The findings also suggested the need to 
address the gap in controlling intestinal 
helminthiasis in animals through veterinary 
public health measures to disrupt zoonotic 
transmission and environmental contamination of 
intestinal parasites. Furthermore, health 
education is necessary to increase the awareness 
of the public in the contribution of companion 
animals in the persisting endemicity of intestinal 
parasites in the country. The status of intestinal 
helminthiasis in companion animals stresses the 
importance of strengthened collaboration between 
the animal health sector, human health sector, 
and environmental health sector in accelerating 
the control and elimination of intestinal parasitic 
infections in the Philippines. 
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