Review Article

A Systematic Review on the Prevalence
of Soil-Transmitted Helminth (STH) Infection

from Cats and Dogs in Asia

Mark F F E. Padua

Department of Medical Technology, Institute of Health Sciences and Nursing, Far Eastern University, Manila, PHILIPPINES.

Submission Date: 24-08-2023; Revision Date: 25-09-2023; Accepted Date: 22-10-2023.

ABSTRACT

Aim/Background: Parasitic infections from both cats and dogs are considered a recurring problem
in several developing countries. This review intends to provide the current cases, through published
articles in various scholarly databases, the current prevalence of STH infection in dogs and cats.
Materials and Methods: Isolation and epidemiological studies that focus on isolation of dog and
cat intestinal parasites between 2010 and 2020 in Asia were searched systematically in PubMed,
Research Gate, Google Scholar, and Science Direct databases, 106 articles are considered in
this study, coming from 21 Asian countries. Results: A total of 106 articles are considered in this
study coming from 21 Asian countries and initial analysis of qualified articles revealed 5, 028
documented isolated STH in dogs and cats with Ancylostoma caninum (1291; 25.7%) having the
highest prevalence infecting dogs followed by Toxocara canis (999; 19.9%), while A. ceylenicum
(12; 0.2%) and Ascarid worms (32; 0.6%) had low report isolations. Conclusion: Both hookworm
and Toxocara infection in humans are considered public health concerns and their impact does
not only include individual health but also the socio-economic impacts of the worm burden
are undeniable. Until the time that effective prevention and therapeutic intervention has been
implemented, surveillance studies for this neglected parasitic infection should be focused by both
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researchers and clinicians.
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INTRODUCTION

The World Health Organization (WHO) considered
zoonotic infections as one of the main public health
concernsaffectingmillions of peoplearound the world.!"
Among those considered as biological reservoirs for
zoonoticinfections,dogs are primarily the mostcommon
sources of animal-to-human transmission.” Some
of the potential diseases acquired from close affinity
with dogs are: bacterial infections such as but are not
limited to Salmonellosis, Campylobacteriosis, and

Brucellosis; viral diseases Rabies and Novovirus.P! and
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parasitic infections caused by protozoans, arthropods,
and helminths.”! Helminthic infection acquired from
stray and domesticated dogs has been proven to be
the most common zoonotic infection where dogs play
a ctrucial role in the transmission process.! Toxocara
canis is an ascarid roundworm that commonly infects
dogs.P it is considered an accidental parasite of
humans, it accounts for a much higher rate of infection
especially in young children in developing countries.!”
Moreover, toxocariasis has been declared by the Center
for Disease Control (CDC) as one of the neglected
parasitic infections in humans due to the steady rise
of morbidity in developing countries. _Awncylostoma
caninum is another type of STH infection in dogs that
has been linked with human infections, especially in
developing countries with poor access to clean water,
inadequate sanitation, and poor hygiene. Although
dogs serve as the definitive hosts, humans become
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accidental hosts upon contact with contaminated soil
where hookworm larvae enter the body through the
skin. This mechanism triggers a cascade of events
that leads to the activation of immune responses that
lead to a skin condition known as creeping eruption.
BI'This helminth is considered as the most common
hookworm-infecting dog,”)

Dogs and cat zoonotic hookworms are distributed
worldwide, predominantly in places with warmer
climates."" Tropical and subtropical are the regions
where these parasites can survive and occasionally
in places with cold climates. Hookworm infection
is most likely caused by walking barefoot in a soil-
contaminated dog or cat feces positive for hookworm
ova. Infection is mostly occurring in the population
who belong to a low socioeconomic class where dogs
and cats are often seen as stray animals transmitting
the eggs or larvae of hookworms to sand and soil. In
one study conducted in Brazil for the prevalence of
STH infection, 98.1% (622/634) turned our positive
for Necator americanus while 1.9% (12/634) are positive
for Ancylostoma  caninum'" The global prevalence
of A. caninum is not known but there are certain
countries in the globe that had done similar studies.
In remote parts of western Malaysia, 634 humans
and 105 domestic canine and feline faecal samples
were tested and the overall prevalence of hookworms
was 9.1% (95% CI=7.0-11.7%) for humans and
61.9% (95% CI=51.2-71.2%) for canine and felines
(Ngui ez al., 2011). In a survey done in Brazil, the
prevalence of Cutaneous Larva Migrans during the
rainy season is 0.7% in adults aged 20 and above; and
14.9% in children less than 5. In a study done in
the Philippines, 52.8% (n=228/432) were positive for
any hookworm infection, 34.5% (»=149/432) infected
with N. americanus, and 29.6% (»=128/432) individuals
were infected for Aneylostoma spp.I"!

The high prevalence of dog and cat-related STH cases
in the wortld provides enough warrant to conduct
surveillance studies to provide a bigger picture of the
extent of infection of this public health problem. This
review intends to provide the current cases, through
published articles in various scholarly databases, of the
current prevalence of STH infection in dogs and cats.

MATERIALS AND METHODS
Literature Search Strategy

Isolation and epidemiological studies that focus on the
isolation of dog and cat intestinal parasites between
2010 and 2020 in Asia were searched systematically in
PubMed, Research Gate, Google Scholar, and Science

Direct databases to provide an updated prevalence
on the current status of the prevalence of intestinal
helminthes in cats and dogs in Asia. The search term
used to obtain the relevant studies were: “hookworm”,
“Necator americanus” , *“ Ancylostoma dnodenale” , < Ancylostoma
caninun?”’, “Ancylostoma braziliense’, “Toxocara”, *“Toxocara
canis’, and “Toxocara cat?’. 'To maximize the number of
included studies and to prevent any missing studies
during the searches of the main database, country
specific searches were made, and the reference list of
accepted articles was searched for any additional articles
to be included.

Eligibility criteria

The inclusion criterion for this study involves reported
cases and isolation of intestinal helminthes in cats and
dogs. The exclusion criteria, however, were: (1) Reviews
and mini-reviews, (2) studies of isolation of intestinal
helminths in humans, (3) studies that focus on method
evaluation, (4) Intervention studies, and (5) articles not
written in English.

Data Extraction

Data such as country location, year of study, isolated
organism, type of sample used, and percent of isolated
organisms, methods used for identification, title, and
author were extracted from the included articles for the
purpose of standardization.

RESULTS

Two hundred eighty-three (283) articles are screened
using the keywords used in this study. Eleven (11)
articles were removed and considered as duplicate
titles. A further 183 articles were removed due to the
following reasons: 8 studies were conducted before
2010, 46 articles are non-prevalence studies of intestinal
helminth infection of cats and dogs, 25 articles are review
papers, 2 meta-analysis papers, 1 paper has ambiguous
data, 33 studies are intervention studies, 58 articles are
not from the Asian region, 9 articles are isolation studies
of other parasite of cats and dogs, and 1 article is not
written in English (Figure 1). After the exclusion of
non-qualified articles, 106 articles are considered in this
study coming from 21 Asian countries (Table 1). Initial
analysis of qualified articles revealed 5, 028 documented
isolated STH in dogs and cats with Awcylostoma caninum
(1291; 25.7%) having the highest prevalence infecting
dogs followed by Toxocara canis (999; 19.9%), while A.
ceylenicum (125 0.2%) and Ascarid worms (32; 0.6%) had
low report isolations (Figure 2). The distribution of
isolated STH per country can be seen in Figure 3.
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300 articles identified from electronic databases

PubMed: 231
ResearchGate: 43
Google scholar: 19
ScienceDirect: 7

11 duplicate articles excluded

183 articles excluded from study

289 articles screened |

106 articles included in review

8 - out of date of scope (2010-2020)

46 — Non-Prevalence studies

25 — Review papers

2 — Meta-analyses

1 - Insufficient data

33 —Studies with samples not directly related to
dogs and cats

58 — Non-Asian studies

9 — Non-ZoonoticSTH parasites

1 - Written in other language

Figure 1: Flow diagram of study selection process for including articles in the study.

DISCUSSION

Dogs and cats are considered as the closest domesticated
animals in terms of contact with humans, with dogs
being the first domesticated.!™" For this reason, parasitic
infections from both cats and dogs are considered a
recurring problem in several developing countries.
Challenges in terms of prevention and control are some
of the problems encountered in terms of zoonotic
parasitic infections passed on to humans by these
animals. In this study, we have provided baseline data
on the current prevalence and effects of infection of
parasitic organisms passed on from cats and dogs to
humans.

Ancylostoma spp. as an emerging pathogen
in Asia

A. caninwm is considered as the most common
hookworm infecting dogs and comprises about 19%
of total Ancylostoma eggs identified in the United
States.l"" Its transmission may vary from one host to
another which involves transmammary, percutaneous
or accidental ingestion of larvae. Whichever the case
of transmission, larvae within hosts may not develop
as adults but rather migrate to somatic tissues.'” In
humans, the effects of infection are known as Cutaneous
Larva Migrans (CLM) which is described as an irritating
skin condition due to the penetration of hookworm
larvae from soil contaminated with the latter as well as
cosinophilic enteritis, and diffuse unilateral subacute
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neuroretinitis."”! The CDC confirms that the current
prevalence and morbidity of people suffering from
CLM and other hookworm infections from dogs and
cats alike are unknown."" 1\With this said Ancylostomiasis
in humans can be considered as a neglected parasitic
infection of our time.'"* In this study, it is important
to note that countries affected with Aneylostoma spp.
infections the mostare India, Iran, and Malaysia. Climate
and season may perhaps explain the reason for this,
largely, Several Asian countries have a tropical climate
setting, and this natural climate setting is favorable to
hookworms in terms of their further development
in the soil to become potentially infective to their
mammalian host. To further argue, studies have shown
that behavioral and environmental factors, especially
in rural populations, are important causes of CLM
infection.'”! Although statistics from this study have
shown this is true, it should be noted that the numbers
from other reports would say otherwise, for this reason,
we should consider the possibility of under reporting
of cases may occur since current laboratory protocols
would only provide a general manner of hookworm
reporting, rather than specie specificity. Further,
speciation of identified hookworm infection can only
be attained once tests are subjected to a much specific
assay such as molecular methods, which, unfortunately,
is not a routine analysis done in stool examination. Still
further, CLM is mainly an infection prevalent in rural

125)

settings.l"”l until surveillance-specific studies on CLM
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are done, then only by that time that the veracity of the
true number of people with CLM can be known. In the
meantime, the current data shows that ancylostoma-related

Table 1: List of accepted articles in the study with

the corresponding count per country.

Country Count References i o : :
CLM in humans are distributed across Asian countries
Bangladesh 3 [14-16] d J b ken | i . Tl i
. . (17-19] and needs to be taken into consideration, especially in
_ dealing with public health safety and awareness.
China 12 [20-31]
India 12 [32-43] Toxocariasis-a neglected parasitic infection in
Indonesia 2 [44,45] Asia
Iran 27 [46-72] Like Awncylostoma spp. infection, Toxocara spp. infection
Iraq 5 [73-77] shares the same notoriety in terms of being widespread
Japan 7 [78-84] when it comes to morbidity, but this time most often seen
Korea 1 85] in pediatric and poor communities around the world and
Laos 2 [86,87] causes."™ Toxocara spp. infection causes Visceral Larva
el 8 [88-95] Migrans (VLM) in humfmhs. Mechanls@ of infection as
well as mode of transmission greatly differs from CLM
Nepal 2 [96,97] 0 th hat VI.M is initiated by the i . ‘
Pakistan 5 (98.99] in the sense that is initiated by the ingestion o
, embryonated eggs and the larvae hatching in the intestine
Palestine 1 [100] . . . .
—_ ) 101102 then penetrating the mucosa and reaching the circulation
n L .
IPpINes [101,102] where it is taken to different organs of the body.!'*"1*!
Russia 2 [103,104] Because of the migration capacity of Toxocara spp., it
SEILE & sl has been notable to induce extra-intestinal pathology
vaslER 6 =iz and thus cause serious health problems, especially
Turkey 4 [113-116] to the immunocompromised.™” In this study, data
Uzbekistan 1 [117] shows that like Awcylostoma spp., the high prevalence
Vietnam 2 [118,119] of Toxocara infection is evident among Asian countries.
1400 —
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Figure 2: Isolation count report of STH in accepted articles in the study showing A. caninum with the most common
isolated nematode in dogs.
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Figure 3: Distribution of intestinal STH in cats and dogs per country showing India, Iran, Malaysia with the highest
reported case.

Like hookworm infection, VLM is commonly observed
in temperate countties.*!! Also, the prevalence of the
infection can directly be associated with the current
hygienic practices as well as dog and cat management
in the region. This is true, especially when the shedding
of embryonated ova is done by dogs and cats which are
in close contact with humans. However, in some parts
of the wortld, particularly developed countries such as
the United States, the matter of Toxocariasis infection
in humans has been steadily declining as seen in the last
decade.™ Collectively, this may not be true for many
developing countries that have been struggling with
both known and unknown cases of VLM within their
territory.'* Moreover, the continued increase of feral and
stray populations of both dogs and cats in the region has
contributed greatly to the increasing number of people
infected with Toxocara spp.* These reasons provide
enough warrant to conduct surveillance studies to
determine the exact number of populations infected with
VLM as well as research directed to the implementation
of protocols for elimination and prevention of infective
stages in the environment.

CONCLUSION

Both hookworm and Toxocara infection in humans are
considered public health concerns and their impact
does not only include individual health but also the
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socio-economic impacts of the worm burden are
undeniable. Until the time that effective prevention
and therapeutic intervention has been implemented,
surveillance studies for this neglected parasitic infection
should be focused by both researchers and clinicians.
Finally, further enhancement of diagnostic skills in
identifying potentially infected individuals are the key
to a successful diagnosis which will consequently lead to
proper medical intervention.
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SUMMARY

WHO considered zoonotic infections as one of the
main public health concerns affecting millions of people
around the world. Isolation and epidemiological studies
that focus on the isolation of dog and cat intestinal
parasites between 2010 to 2020 in Asia were searched
systematically to provide an updated prevalence on the
current status of the prevalence of intestinal helminths
in cats and dogs in Asia, and the results revealed 5,
028 documented isolated STH in dogs and cats, with
Ancylostoma caninum (1291; 25.7%) having the highest
prevalence infecting dogs followed by Toxocara canis (999;
19.9%), while A. ceylenicnm (12;0.2%) and Ascarid worms
(32; 0.6%) had low reported isolations. Both hookworm
and Toxocara infections in humans are considered public
health concerns, and their impact does not only include
individual health but also the socio-economic impacts
of the worm burden are undeniable.

REFERENCES

1. World Health Organization. Zoonoses; 2020. Available from: https://www.
who.int/news-room/fact-sheets/detail/zoonoses#:~:text=A%20zoonosis%20
is%20an%20infectious,food%2C%20water%200r%20the%20environment.
[accessed: Mar 13, 2022].

2. Otranto D, Dantas-Torres F, Mihalca AD, Traub RJ, Lappin M, Baneth
G. Zoonotic parasites of sheltered and stray dogs in the era of the global
economic and political crisis. Trends Parasitol. 2017;33(10):813-25. doi:
10.1016/j.pt.2017.05.013, PMID 28648798.

3. Ghasemzadeh |, Namazi SH. Review of bacterial and viral zoonotic infections
transmitted by dogs. J Med Life. 2015;8(Spec Iss 4):1-5. PMID 28316698.

4. Beiromvand M, Akhlaghi L, Fattahi Massom SH, Meamar AR, Motevalian A,
Oormazdi H, et al. Prevalence of zoonotic intestinal parasites in domestic and
stray dogs in a rural area of Iran. Prev Vet Med. 2013;109(1-2):162-7. doi:
10.1016/j.prevetmed.2012.09.009, PMID 23044475.

5. Rabinowitz PM, Conti L. Human-animal medicine: clinical approaches to
zoonoses, toxicants, and other shared health risks. Vols. 261-262; 2009. doi:
10.1016/C2009-0-38674-2.

6.  Centers for Disease Control and Prevention. Toxocariasis — epidemiology &
risk factors; 2019 [cited Mar 13, 2022]. Available from: https://www.cdc.gov/
parasites/toxocariasis/epi.html.

7. Aziz MH, Ramphul K. Ancylostoma. StatPearls; 2020. PMID 29939675

8. Loukas A, Prociv P. Immune response in hookworm infections. Clin Microbiol
Rev. 2001;14(4):689-703. doi: 10.1128/CMR.14.4.689-703.2001, PMID
11585781.

9. Roberts LS, Schmidt GD, Janovy J. Gerald D. Schmidt & Larry S. Roberts’
foundations of parasitology. Vol. 423. Boston: McGraw-Hill Higher Education;
2009. P. 437-9.

10. Traversa D. Pet roundworms and hookworms: A continuing need for global
worming. Parasit Vectors. 2012;5:91. doi: 10.1186/1756-3305-5-91, PMID
22574783.

456

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Furtado LFV, Dias LTO, Rodrigues TO, Silva VJD, Oliveira VNGM, Rabelo
EML. Egg genotyping reveals the possibility of patent Ancylostoma caninum
infection in human intestine. Sci Rep. 2020;10(1):3006. doi: 10.1038/s41598-
020-59874-8, PMID 32080267.

Center for Disease Control and Prevention. Parasites — zoonotic hookworm;
2019 [cited May 8, 2022]. Available from: https://www.cdc.gov/parasites/
zoonotichookworm/epi.html.

Aula OP, McManus DP, Weerakoon KG, Olveda R, Ross AG, Rogers MJ,
et al. Molecular identification of Ancylostoma ceylanicum in the Philippines.
Parasitology. 2020;147(14):1718-22. doi: 10.1017/S0031182020001547,
PMID 32829714.

Barua P, Musa S, Ahmed R, Khanum H. Commonly found Zoonotic parasite
species in dogs and cats from a Prominent pet market of Dhaka, Bangladesh.
Annu Res Rev Biol. 2020:17-23. doi: 10.9734/arrb/2020/v35i130176.
Mehedi BH, Nahar A, Rahman AA, Ehsan MA. Prevalence of gastro-intestinal
parasitic infections and efficacy of antiparasitics against these infections in
dogs in Mymensingh Sadar. Res Agric Livest Fish. 2020;7(3):411-9. doi:
10.3329/ralf.v7i3.51360

Das S, Alim MA, Sikder S, Gupta AD, Masuduzzaman M. Prevalence and
worm load of enteric helminthiasis in stray dogs of Chittagong metropolitan,
Bangladesh. YYU Vet Fak Derg. 2012;23(3):141-5

Inpankaew T, Murrell KD, Pinyopanuwat N, Chhoun C, Khov K, Sem T, et al.
A survey for potentially zoonotic gastrointestinal parasites of dogs and pigs
in Cambodia. Acta Parasitol. 2015;60(4):601-4. doi: 10.1515/ap-2015-0083,
PMID 26408577.

Inpankaew T, Schér F, Dalsgaard A, Khieu V, Chimnoi W, Chhoun C, et al.
High prevalence of Ancylostoma ceylanicum hookworm infections in humans,
Cambodia, 2012. Emerg Infect Dis. 2014;20(6):976-82. doi: 10.3201/
€id2006.131770, PMID 24865815.

Schar F, Inpankaew T, Traub RJ, Khieu V, Dalsgaard A, Chimnoi W, et al.
The prevalence and diversity of intestinal parasitic infections in humans and
domestic animals in a rural Cambodian village. Parasitol Int. 2014;63(4):597-
603. Doi: 10.1016/j.parint.2014.03.007, PMID 24704609.

Fu Y, Huang Y, Abuzeid AMI, Hang J, Yan X, Wang M, et al. Prevalence and
potential zoonotic risk of hookworms from stray dogs and cats in Guangdong,
China. Vet Parasitol Reg Stud Reports. 2019;17:100316. doi: 10.1016/j.
vprsr.2019.100316, PMID 31303229.

Hu W, Wu S, Yu X, Abullahi AY, Song M, Tan L, et al. A multiplex PCR
for simultaneous detection of three zoonotic parasites Ancylostoma
ceylanicum, A. caninum, and Giardia lamblia assemblage A. BioMed Res Int.
2015;2015:406168. doi: 10.1155/2015/406168, PMID 26447336

Fang F, Li J, Huang T, Guillot J, Huang W. Zoonotic helminths parasites in
the digestive tract of feral dogs and cats in Guangxi, China. BMC Vet Res.
2015;11(1):211. doi: 10.1186/s12917-015-0521-7, PMID 26276147.

Yang Y, Liang H. Prevalence and risk factors of intestinal parasites in cats
from China. BioMed Res Int. 2015;2015:967238. doi: 10.1155/2015/967238,
PMID 26078975.

Hu W, Yu XG, Wu S, Tan LP, Song MR, Abdulahi AY, et al. Levels of
Ancylostoma infections and phylogenetic analysis of cox 1 gene of A.
ceylanicum in stray cat faecal samples from Guangzhou, China. J Helminthol.
2016;90(4):392-7. doi: 10.1017/S0022149X15000413, PMID 26123649.
Liu'Y, Zheng G, Alsarakibi M, Zhang X, Hu W, Lin L, et al. The zoonotic risk
of Ancylostoma ceylanicum isolated from stray dogs and cats in Guangzhou,
South China. BioMed Res Int. 2014;2014:208759. doi: 10.1155/2014/208759,
PMID 24877068.

Liu, Zheng Y, G, Alsarakibi M, Zhang X, Hu W, Lu P, et al. Molecular
identification of Ancylostoma caninum isolated from cats in Southern China
based on complete ITS Sequence. BioMed Res Int. 2013;2013:1-6. doi:
10.1155/2013/868050.

Fu 'Y, Huang Y, Abuzeid AMI, Hang J, Yan X, Wang M, et al. Prevalence and
potential zoonotic risk of hookworms from stray dogs and cats in Guangdong,
China. Vet Parasitol Reg Stud Reports. 2019;17:100316. doi: 10.1016/j.
vprsr.2019.100316, PMID 31303229.

Fang F, Li J, Huang T, Guillot J, Huang W. Zoonotic helminths parasites in
the digestive tract of feral dogs and cats in Guangxi, China. BMC Vet Res.
2015;11(1):211. doi: 10.1186/s12917-015-0521-7, PMID 26276147.

Liu Y, Zheng G, Alsarakibi M, Zhang X, Hu W, Lin L, et al. The zoonotic risk
of Ancylostoma ceylanicum isolated from stray dogs and cats in Guangzhou,

Asian Journal of Biological and Life Sciences, Vol 12, Issue 3, Sep-Dec, 2023



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Asian Journal of Biological and Life Sciences, Vol 12, Issue 3, Sep-Dec, 2023

Padua.: Prevalence of Soil-Transmitted Helminth (STH) Infection from Cats and Dogs

South China. BioMed Res Int. 2014;2014:208759. doi: 10.1155/2014/208759,
PMID 24877068.

Liu YJ, Zheng GC, Zhang P, Alsarakibi M, Zhang XH, Li YW, et al. Molecular
identification of hookworms in stray and shelter dogs from Guangzhou city,
China using ITS sequences. J Helminthol. 2015;89(2):196-202. doi: 10.1017/
S0022149X13000783, PMID 24280028

Wang MW, Yan XX, Hang JX, Shi XL, Fu YQ, Zhang P, et al. Molecular
differentiation of three canine and feline hookworms in South China
through HRM analysis. J Helminthol. 2019;93(2):159-65. doi: 10.1017/
S0022149X18000068, PMID 29400266.

Sheikh MM, Tak H, Fazili MF. Gastrointestinal helminths of cat Felis catus in
Kashmir. Int J Sci Technol Res. 2020;9(04):314-9.

Borkataki S, Katoch R, Goswami P, Godara R, Khajuria J, Yadav A, et al.
Prevalence of parasitic infections of stray cats in Jammu, India. Sokoto J Vet
Sci. 2013;11(1). doi: 10.4314/sokjvs.v11i1.1.

Suganya G, Porteen K, Sekar M, Sangaran A. Prevalence and molecular
characterization of zoonotic helminths in dogs. J Parasit Dis. 2019;43(1):96-
Doi: 10.1007/s12639-018-1066-z, PMID 30956452.

Sivajothi S, Reddy BS. Investigation on Toxocara spp. eggs in hair coat
of dogs in YSR Kadapa district of Andhra Pradesh, India. J Parasit Dis.
2018;42(4):550-3. Doi: 10.1007/s12639-018-1032-9, PMID 30538352.
Sharma JS, Upadhyay AK. Prevalence of intestinal parasites in dogs of
kumaon tarai of Uttarakhand. Int J Recent Sci Res. 2017;08(5):17236-8. Doi:
10.24327/ijrsr.2017.0805.0311.

Ranjan, S., Passi, S. J., & Singh, S. N. (2015). Prevalence and risk factors
associated with the presence of Soil-Transmitted Helminths in children
studying in Municipal Corporation of Delhi Schools of Delhi, India. Journal of
Parasitic Diseases, 39(3). https://doi.org/10.1007/s12639-013-0378-2
Sewankambo, N. K., Gray, R. H., Ahmad, S., Serwadda, D., Wabwire-
Mangen, F., Nalugoda, F., Kiwanuka, N., Lutalo, T., Kigozi, G., Li, C.,
Meehan, M. P., Brahmbatt, H., & Wawer, M. J. (2000). Mortality associated
with HIV infection in rural Rakai District, Uganda. AIDS, 14(15). https://doi.
0rg/10.1097/00002030-200010200-00021

Moudgil AD, Mittra S, Agnihotri RK, Sharma D, Sen D. Prevalence of
gastrointestinal parasites in dogs of Palampur, Himachal Pradesh. J Parasit
Dis. 2016;40(2):227-9. doi: 10.1007/s12639-014-0480-0, PMID 27413283.
Traub RJ, Pednekar RP, Cuttell L, Porter RB, Abd Megat Rani PA, Gatne
ML. The prevalence and distribution of gastrointestinal parasites of stray and
refuge dogs in four locations in India. Vet Parasitol. 2014;205(1-2):233-8. Doi:
10.1016/j.vetpar.2014.06.037, PMID 25139393.

Sudan V, Jaiswal AK, Shanker D, Kanojiya D, Sachan A. Prevalence of
endoparasitic infections of non descript dogs in Mathura, Uttar Pradesh. J
Parasit Dis. 2015;39(3):491-4. Doi: 10.1007/s12639-013-0383-5, PMID
26345058.

Sahu S, Samanta S, Sudhakar NR, Raina OK, Gupta SC, Maurya PS, et al.
Prevalence of canine toxocariasis in Bareilly, Uttar Pradesh, India. J Parasit
Dis. 2014;38(1):111-5. Doi: 10.1007/s12639-012-0207-z, PMID 24505188.
Qadir S, Dixit AK, Dixit P, Sharma RL. Intestinal helminths induce
haematological changes in dogs from Jabalpur, India. J Helminthol.
2011;85(4):401-3. doi: 10.1017/S0022149X10000726, PMID 21110909.
Wahyudi NT, Suwanti LT, Kusnoto K, Mumpuni S, Yudaniayanti IS, Mafruchati
M. Prevalence of helminth eggs in cat feces contaminating public areas in
Surabaya. Indonesian J Trop Infect Dis. 2017;6(6):154. doi: 10.20473/ijtid.
v6i6.5390.

Rabbani, Mareta IA-R, FJ, Kusnoto, Hastutiek P, Lastuti NDR, Mufasirin, et al.
Zoonotic and other gastrointestinal parasites in cats in Lumajang, East Java,
Indonesia. Infect Dis Rep. 2020;12;Suppl 1:8747. doi: 10.4081/idr.2020.8747,
PMID 32874473.

Garedaghi Y, Shabestari Asl A, Shokri A. Prevalence of Toxocara cati in
Pet Cats and its Zoonotic Importance in Tabriz city, Iran. J Zoonotic Dis.
2020;4(3):61-6. doi: 10.22034/jzd.2020.11282.

Azimian, H., Shokrani, H., & Fallahi, S. (2021). Molecular evaluation of
Toxocara species in stray cats using loop-mediated isothermal amplification
(lamp) technique as a rapid, sensitive and simple screening assay. Veterinary
Medicine and Science, 7(3). https://doi.org/10.1002/vms3.431
Rezaiemanesh MR, Afzalaghaee M, Hamidi S, Eshaghzadeh A, Paydar M,
Hejazi SH. Prevalence of toxocariasis and its related risk factors in humans,
dogs and cats in northeastern Iran: a population-based study. Trans R Soc

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Trop Med Hyg. 2019;113(7):399-409. doi: 10.1093/trstmh/trz011, PMID
30892638.

Bakhshani A, Maleki M, Haghparast A, Parande Shirvan S, Borji H. A survey
on Toxocara cati Eggs on the hair of stray cats: A potential risk factor for
human toxocariasis in Northeastern Iran. Comp Immunol Microbiol Infect Dis.
2019;64:10-3. doi: 10.1016/j.cimid.2019.02.002, PMID 31174684.

Yakhchali M, Hajipour N, Malekzadeh-Viayeh R, Esmaeilnejad B, Nemati-
Haravani T, Fathollahzadeh M, et al.
ectoparasites in the stray cats (Felidae: Felis catus) of Ahar Municipality,
Northwestern Iran. Iran J Parasitol. 2017;12(2):298-304. PMID 28761492.
Yagoob G, Mashaei SS. Prevalence of gastrointestinal helminthic infestation
in pet and stray dogs in Tabriz (east-Azerbaijan Province), Iran. J Anim Vet
Adv. 2011;10(11):1477-9. doi: 10.3923/javaa.2011.1477.1479.

Khademvatan S, Rahim F, Tavalla M, Abdizadeh R, Hashemitabar M. PCR-
based molecular characterization of Toxocara spp. using feces of stray cats:
A study from Southwest Iran. PLOS ONE. 2013;8(6):¢65293. doi: 10.1371/
journal.pone.0065293, PMID 23755213.

Mikaeili F, Mirhendi H, Hosseini M, Asgari Q, Kia EB. Toxocara nematodes

Gastrointestinal helminths and

in stray cats from Shiraz, Southern Iran: intensity of infection and molecular
identification of the isolates. Iran J Parasitol. 2013;8(4):593-600. PMID
25516741.

Bahrami A, Doosti A, Nahravanian H, Noorian AM, Ahmadi-Asbchin S.
Epidemiological survey of gastro-intestinal parasites in stray dogs and cats.
Aust J Basic Appl Sci. 2011;5(9):1944-8.

Borji H, Razmi G, Ahmadi A, Karami H, Yaghfoori S, Abedi V. A survey on
endoparasites and ectoparasites of stray cats from Mashhad (lran) and
association with risk factors. J Parasit Dis. 2011;35(2):202-6. doi: 10.1007/
$12639-011-0057-0, PMID 23024505.

Siyadatpanah A, Pagheh AS, Daryani A, Sarvi S, Hosseini SA, Norouzi R, et
al. Parasitic helminth infections of dogs, wolves, foxes, and golden jackals
in Mazandaran Province, North of Iran. Vet World. 2020;13(12):2643-8. Doi:
10.14202/vetworld.2020.2643-2648, PMID 33487982.

Sasannejad N, Khoshnegah J, Bakhshani A, Borji H. Survey of Toxocara
eggs on Dog Hair as a Potential Transmission Route in Human toxocariasis
in Northeastern Iran. Iran J Parasitol. 2020;15(2):248-52. Doi: 10.18502/ijpa.
v15i2.3307, PMID 32595715.

Rezaiemanesh MR, Afzalaghaee M, Hamidi S, Eshaghzadeh A, Paydar M,
Hejazi SH. Prevalence of toxocariasis and its related risk factors in humans,
dogs and cats in northeastern Iran: a population-based study. Trans R Soc
Trop Med Hyg. 2019;113(7):399-409. doi: 10.1093/trstmh/trz011, PMID
30892638.

Beiromvand M, Rafiei A, Razmjou E, Maraghi S. Multiple zoonotic helminth
infections in domestic dogs in a rural area of Khuzestan Province in Iran. BMC
Vet Res. 2018;14(1):224. doi: 10.1186/s12917-018-1529-6, PMID 30045732.
Amouei A, Jahandar H, DaryaniA, Sharif M, Sarvi S, MizaniA, et al. Carnivores
as important reservoirs of intestinal helminthic infections in Mazandaran
Province, Northern Iran. Iran J Parasitol. 2018;13(2):251-7. PMID 30069209.
K. Dogs’
gastrointestinal parasites and their association with public health in Iran. J Vet
Res. 2017;61(2):189-95. doi: 10.1515/jvetres-2017-0024, PMID 29978072.
Geraili A, Maroufi Y, Dabirzadeh M, Noormohammadi

Kohansal MH, Fazaeli A, Nourian A, Haniloo A, Kamali

H, Khoshsima
Shahrak M. A survey of gastrointestinal helminth of stray dogs in Zabol
city, southeastern of Iran. Arch Razi Inst. 2016;71(1):57-60. doi: 10.22034/
ari.2016.105999.

Sardarian K, Maghsood AH, Ghiasian SA, Zahirnia AH. Prevalence of
zoonotic intestinal parasites in household and stray dogs in rural areas of
Hamadan, Western Iran. Trop Biomed. 2015;32(2):240-6. PMID 26691252.
Emamapour SR, Borji H, Nagibi A. An epidemiological survey on intestinal
helminths of stray dogs in Mashhad, North-east of Iran. J Parasit Dis.
2015;39(2):266-71. doi: 10.1007/s12639-013-0319-0, PMID 26064015.
Garedaghi Y, Shabestari AA, Ahmadi S. Prevalence of gastrointestinal
helminthes in stray dogs of Tabriz City, Iran. Greener J Biol Sci. 2014;4(5):135-
8. doi: 10.15580/GJBS.2014.5.033114169.

Gharekhani J. Study on gastrointestinal zoonotic parasites in pet dogs
in Western Iran. Turkiye Parazitol Derg. 2014;38(3):172-6. doi: 10.5152/
tpd.2014.3546, PMID 25308454.

457



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

458

Padua.: Prevalence of Soil-Transmitted Helminth (STH) Infection from Cats and Dogs

Tavassoli M, Javadi S, Firozi R, Rezaei F, Khezri A, Hadian M. Hair
contamination of sheepdog and pet dogs with Toxocara canis Eggs. Iran J
Parasitol. 2012;7(4):110-5. PMID 23323100.

Beiromvand M, Akhlaghi L, Fattahi Massom SH, Meamar AR, Motevalian A,
Oormazdi H, et al. Prevalence of zoonotic intestinal parasites in domestic and
stray dogs in a rural area of Iran. Prev Vet Med. 2013;109(1-2):162-7. doi:
10.1016/j.prevetmed.2012.09.009, PMID 23044475.

Mirzaei M, Fooladi M. Prevalence of intestinal helminthes in owned dogs
in Kerman city, Iran. Asian Pac J Trop Med. 2012;5(9):735-7. doi: 10.1016/
S$1995-7645(12)60116-3, PMID 22805727.

Bahrami A, Doosti A, Nahravanian H, Noorian AM, Ahmadi-Asbchin S.
Epidemiological survey of gastro-intestinal parasites in stray dogs and cats.
Aust J Basic Appl Sci. 2011;5(9):1944-8.

Gholami |, Daryani A, Sharif M, Amouei A, Mobedi |. Seroepidemiological
survey of helminthic parasites of stray dogs in sari city, Northern Iran. Pak J
Biol Sci. 2011;14(2):133-7. doi: 10.3923/pjbs.2011.133.137, PMID 21916265.
Garedaghi Y, Shabestari Asl A, Shokri A. Prevalence of Toxocara cati in
Pet Cats and its Zoonotic Importance in Tabriz city, Iran. J Zoonotic Dis.
2020;4(3):61-6. doi: 10.22034/jzd.2020.11282.

Al-Rammahi Hayder M, Kareem Safaa M, Hammadi Ali K. Prevalence of
intestinal helminths in feral cats in Babylon Province/ Iraq, urban and rural
locations. MRVSA. 2014;3(2):44-51.

Al-Obaidi QT. Prevalence of internal helminthes in stray cats (Felis catus)
in Mosul city, Mosul-Irag. J Anim Vet Adv. 2012;11(15):2732-6. doi: 10.3923/
javaa.2012.2732.2736.

Al-Jassim KBN, Mahmmod YS, Salem ZM, Al-Jubury A. Epidemiological
investigation of gastrointestinal parasites in dog populations in Basra
province, Southern Iraq. J Parasit Dis. 2017;41(4):1006-13. doi: 10.1007/
$12639-017-0926-2, PMID 29114134.

Hadi MA, Kawan MH. Diagnosis of Toxocara canis in dogs in Baghdad by
PCR technique. Int J Recent Sci Res. 2016;7(6):12169-73.

Hadi AM. Prevalence of gastrointestinal helminthes and Protozoa among
stray dogs in Baghdad. Iragi J Vet Med. 2016;40(1):1-4. doi: 10.30539/
iragijvm.v40i1.129.

Salman D, Pumidonming W, Oohashi E, Igarashi M. Prevalence of
Toxoplasma gondii and other intestinal parasites in cats in Tokachi sub-
prefecture, Japan. J Vet Med Sci. 2018;80(6):960-7. Doi: 10.1292/jvms.17-
0713, PMID 29731476.

Iltoh N, Ikegami H, Takagi M, Ito Y, Kanai K, Chikazawa S, et al. Prevalence
of intestinal parasites in private-household cats in Japan. J Feline Med Surg.
2012;14(6):436-9. doi: 10.1177/1098612X12443633, PMID 22467797.

Iltoh N, ltagaki T, Kawabata T, Konaka T, Muraoka N, Saeki H, et al.
Prevalence of intestinal parasites and genotyping of Giardia intestinalis in pet
shop puppies in east Japan. Vet Parasitol. 2011;176(1):74-8. doi: 10.1016/j.
vetpar.2010.10.048, PMID 21093154.

Iltoh N, Kanai K, Kimura Y, Chikazawa S, Hori Y, Hoshi F. Prevalence
of intestinal parasites in breeding kennel dogs in Japan. Parasitol Res.
2015;114(3):1221-4. doi: 10.1007/s00436-015-4322-5, PMID 25627028.

Itoh N, Kanai K, Tominaga H, Kawamata J, Kaneshima T, Chikazawa S, et
al. Giardia and other intestinal parasites in dogs from veterinary clinics in
Japan. Parasitol Res. 2011;109(1):253-6. doi: 10.1007/s00436-011-2258-y,
PMID 21279384.

Kimura A, Morishima Y, Nagahama S, Horikoshi T, Edagawa A, Kawabuchi-
Kurata T, et al. A coprological survey of intestinal helminthes in stray dogs
captured in Osaka Prefecture, Japan. J Vet Med Sci. 2013;75(10):1409-11.
doi: 10.1292/jvms.12-0499, PMID 23774027.

Asano K. Suzuki K, & Asano R. J Anim Vet Adv. 2011. Prevalence of Intestinal
Parasites in Dogs in the National Capital Region of Japan;10:2666-8.

Lee SH, Ock Y, Choi D, Kwak D. Gastrointestinal parasite infection in
cats in Daegu, Republic of Korea, and efficacy of treatment using topical
Emodepside/Praziquantel formulation. Korean J Parasitol. 2019;57(3):243-8.
doi: 10.3347/kjp.2019.57.3.243, PMID 31284346.

Conlan JV, Khamlome B, Vongxay K, Elliot A, Pallant L, Sripa B, et al. Soil-
transmitted helminthiasis in Laos: A community-wide cross-sectional study of
humans and dogs in a mass drug administration environment. Am J Trop Med
Hyg. 2012;86(4):624-34. doi: 10.4269/ajtmh.2012.11-0413, PMID 22492147.
Otake Sato M, Sato M, Yoonuan T, Pongvongsa T, Sanguankiat S,
Kounnavong S, et al. The role of domestic dogs in the transmission of

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

zoonotic helminthes in a rural area of Mekong River basin. Acta Parasitol.
2017;62(2):393-400. doi: 10.1515/ap-2017-0047, PMID 28426425.

Jia-Chi C, Abdullah NA, Shukor N, Jaturas N, Richard RL, Majid MAA, et
al. Soil transmitted helminths in animals — how is it possible for human
transmission? Asian Pac J Trop Dis. 2016;6(11):859-63. doi: 10.1016/S2222-
1808(16)61146-5.

Tun S, Ithoi I, Mahmud R, Samsudin NI, Kek Heng C, Ling LY. Detection
of helminth eggs and identification of hookworm species in stray cats, dogs
and soil from klang Valley, Malaysia. PLOS ONE. 2015;10(12):e0142231. doi:
10.1371/journal.pone.0142231, PMID 2667 1680.

Ngui R, Lee SC, Yap NJ, Tan TK, Aidil RM, Chua KH, et al. Gastrointestinal
parasites in rural dogs and cats in Selangor and Pahang states in Peninsular
Malaysia. Acta Parasitol. 2014;59(4):737-44. doi: 10.2478/s11686-014-0306-
3, PMID 25236287.

Ngui R, Lim YA, Traub R, Mahmud R, Mistam MS. Epidemiological and
genetic data supporting the transmission of Ancylostoma ceylanicum among
human and domestic animals. PLOS Negl Trop Dis. 2012;6(2):e1522. doi:
10.1371/journal.pntd.0001522, PMID 22347515.

Mohd Zain SN, Rahman R, Lewis JW. Stray animal and human defecation
as sources of soil-transmitted helminth eggs in playgrounds of Peninsular
Malaysia. J Helminthol. 2015;89(6):740-7. doi: 10.1017/S0022149X 14000716,
PMID 25273274.

Jia-Chi C, Abdullah NA, Shukor N, Jaturas N, Richard RL, Majid MAA, et
al. Soil transmitted helminths in animals — how is it possible for human
transmission? Asian Pac J Trop Dis. 2016;6(11):859-63. doi: 10.1016/S2222-
1808(16)61146-5.

Tun S, Ithoi I, Mahmud R, Samsudin NI, Kek Heng C, Ling LY. Detection
of helminth eggs and identification of hookworm species in stray cats, dogs
and soil from klang Valley, Malaysia. PLOS ONE. 2015;10(12):e0142231. doi:
10.1371/journal.pone.0142231, PMID 26671680.

Mahdy MA, Lim YA, Ngui R, Siti Fatimah MR, Choy SH, Yap NJ, et al.
Prevalence and zoonotic potential of canine hookworms in Malaysia. Parasit
Vectors. 2012;5(1):88. doi: 10.1186/1756-3305-5-88, PMID 22564445.
Borkataki S, Katoch R, Goswami P, Godara R, Khajuria J, Yadav A, et al.
Prevalence of parasitic infections of stray cats in Jammu, India. Sokoto J Vet
Sci. 2013;11(1). doi: 10.4314/sokjvs.v11i1.1.

Satyal R, Manandhar S, Dhakal S, Mahato B, Chaulagain S, Ghimire L, et
al. Prevalence of gastrointestinal zoonotic helminths in dogs of Kathmandu,
Nepal. Int J Infect Microbiol. 2013;2(3):91-4. Doi: 10.3126/ijim.v2i3.8211.
Khan W, Nisa NN, Ullah S, Ahmad S, Mehmood SA, Khan M, et al.
Gastrointestinal helminths in dog feces surrounding suburban areas of Lower
Dir district, Pakistan: A public health threat. Braz J Biol. 2020;80(3):511-7. doi:
10.1590/1519-6984.211956, PMID 31644646.

Rehman A, Akhtar R, Akbar H, Riaz F, Rashid |, Shehzad W, et al. First
report of the molecular detection of Ancylostoma caninum in Lahore,
Pakistan: the threat from pets. Vet Med. 2017;62(10):559-64. doi:
10.17221/14/2017-VETMED.

Othman RA. Prevalence of Toxocara canis in dogs, North West Bank
of Palestine. Korean J Parasitol. 2011;49(2):181-2. doi: 10.3347/
kjp.2011.49.2.181, PMID 21738276.

Aula OP, McManus DP, Weerakoon KG, Olveda R, Ross AG, Rogers MJ,
et al. Molecular identification of Ancylostoma ceylanicum in the Philippines.
Parasitology. 2020;147(14):1718-22. doi: 10.1017/S0031182020001547,
PMID 32829714.

Urgel MFM, Ybafiez RHD, Ybafiez AP. The detection of gastrointestinal
parasites in owned and shelter dogs in Cebu, Philippines. Vet World.
2019;12(3):372-6. doi: 10.14202/vetworld.2019.372-376, PMID 31089305.
Kurnosova OP, Odoevskaya IM, Petkova S, Dilcheva V. Prevalence of
Toxocara infection in domestic dogs and cats in urban environment. Bull Russ
State Med Univ. 2018;4((4)2018):89-92. doi: 10.24075/brsmu.2018.044.
Moskvina TV, Zheleznova LV. A survey on endoparasites and ectoparasites in
domestic dogs and cats in Vladivostok, Russia 2014. Vet Parasitol Reg Stud
Reports. 2015;1-2:31-4. doi: 10.1016/j.vprsr.2016.02.005, PMID 31018406.
Bandaranayaka KO, Rajapakse RPVJ, Rajakaruna RS. Potentially zoonotic
gastrointestinal parasites of dogs in Lunugala Tea estate community in
Central Sri Lanka. Ceylon J Sci. 2019;48(1):43. doi: 10.4038/cjs.v48i1.7587.

Asian Journal of Biological and Life Sciences, Vol 12, Issue 3, Sep-Dec, 2023



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Padua.: Prevalence of Soil-Transmitted Helminth (STH) Infection from Cats and Dogs

Perera P, Rajapakse R, Rajakaruna R. Gastrointestinal parasites of dogs in
Hantana area in the Kandy District. J Natl Sci Found Sri Lanka. 2013;41(2):81.
doi: 10.4038/jnsfsr.v41i2.5703.

Sedionoto B, Anamnart W, & amp. Prevalence of Hookworm infection and
Strongyloidiasis in Cats and Potential Risk Factor of Human Diseases. E3S
Web Conf. 2018;31:06002. Doi: 10.1051/e3sconf/20183106002.
Pumidonming W, Salman D, Gronsang D, Abdelbaset AE, Sangkaeo K,
Kawazu S, et al. Prevalence of gastrointestinal helminth parasites of zoonotic
significance in dogs and cats in lower Northern Thailand. J Vet Med Sci.
2017;78(12):1779-84. doi: 10.1292/jvms.16-0293, PMID 27570099.
Rojekittikhun, Chaisiri W, K, Mahittikorn A, Pubampen S, Sa-Nguankiat S,
Kusolsuk T, et al. Gastrointestinal parasites of dogs and cats in a refuge
in Nakhon Nayok, Thailand. Southeast Asian J Trop Med Public Health.
2014;45(1):31-9. PMID 24964651.

Enes JE, Wages AJ, Malone JB, Tesana S. Prevalence of Opisthorchis
viverrini infection in the canine and feline hosts in three villages, Khon Kaen
Province, northeastern Thailand. Southeast Asian J Trop Med Public Health.
2010;41(1):36-42. PMID 20578480.

Kladkempetch D, Tangtrongsup S, Tiwananthagorn S. Ancylostoma
ceylanicum: the Neglected Zoonotic Parasite of Community Dogs in
Thailand and Its Genetic Diversity among Asian Countries. Animals (Basel).
2020;10(11):2154. doi: 10.3390/ani10112154, PMID 33228101.
Wongwigkan J, Inpankaew T. Semi-domesticated dogs as a potential reservoir
for zoonotic hookworms in Bangkok, Thailand. Vet World. 2020;13(5):909-15.
doi: 10.14202/vetworld.2020.909-915, PMID 32636587

Borkataki S, Katoch R, Goswami P, Godara R, Khajuria J, Yadav A, et al.
Prevalence of parasitic infections of stray cats in Jammu, India. Sokoto J Vet
Sci. 2013;11(1). doi: 10.4314/sokjvs.v11i1.1.

Oge H, Oge S, Ozbakis-Beceriklisoy G. Detection and identification of
Toxocara canis in infected dogs using PCR. Helminthologia. 2019;56(2):118-
23. doi: 10.2478/helm-2019-0008, PMID 31662682.

Oge H, Oge S, Ozbakis G, Giircan S. Comparison of Toxocara eggs in hair
and faecal samples from owned dogs and cats collected in Ankara, Turkey.
Vet Parasitol. 2014;206(3-4):227-31. 10.1016/j.vetpar.2014.10.005,
PMID 25458563.

Oge S, Oge H. Presence of Toxocara eggs on the hair of dogs and cats.
Ank Univ Vet Fak Derg. 2013;60(3):171-6. doi: 10.1501/Vetfak_0000002573.
Yong TS, Lee KJ, Shin MH, Yu HS, Suvonkulov U, Sergeevich TB, et al.
Prevalence of intestinal helminth infections in dogs and two species of
wild animals from Samarkand region of Uzbekistan. Korean J Parasitol.
2019;57(5):549-52. doi: 10.3347/kjp.2019.57.5.549, PMID 31715699.

Anh NT, Thuy DT, Hoan DH, Hop NT, Dung DT. Levels of Toxocara
infections in dogs and cats from urban Vietnam together with associated
risk factors for transmission. J Helminthol. 2016;90(4):508-10. doi: 10.1017/
S0022149X15000619, PMID 26223509.

Ng-Nguyen D, Hii SF, Nguyen VA, Van Nguyen T, Van Nguyen D, Traub
RJ. Re-evaluation of the species of hookworms infecting dogs in Central
Vietnam. Parasit Vectors. 2015;8(1):401. doi: 10.1186/s13071-015-1015-y,
PMID 26216353.

doi:

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Koyasu H, Kikusui T, Takagi S, Nagasawa M. The gaze communications
between dogs/cats and humans: recent research review and future
directions. Front Psychol. 2020;11:613512. doi: 10.3389/fpsyg.2020.613512,
PMID 33391133.

Little SE, Johnson EM, Lewis D, Jaklitsch RP, Payton ME, Blagburn BL, et
al. Prevalence of intestinal parasites in pet dogs in the United States. Vet
Parasitol. 2009;166(1-2):144-52. doi: 10.1016/j.vetpar.2009.07.044, PMID
19716659.

Kalkofen UP. Hookworms of dogs and cats. Vet Clin North Am Small Anim
Pract. 1987;17(6):1341-54. doi: 10.1016/S0195-5616(87)50005-5, PMID
3328392.

Bowman DD, Montgomery SP, Zajac AM, Eberhard ML, Kazacos KR.
Hookworms of dogs and cats as agents of cutaneous larva migrans. Trends
Parasitol. 2010;26(4):162-7. doi: 10.1016/j.pt.2010.01.005, PMID 20189454
Feldmeier H, Heukelbach J. Epidermal parasitic skin diseases: a neglected
category of poverty-associated plagues. Bull World Health Organ.
2009;87(2):152-9. doi: 10.2471/blt.07.047308, PMID 19274368.

Heukelbach J, Jackson A, Ariza L, Feldmeier H. Prevalence and risk factors of
hookworm-related cutaneous larva migrans in a rural community in Brazil. Ann
Trop Med Parasitol. 2008;102(1):53-61. doi: 10.1179/136485908X252205,
PMID 18186978.

Chen J, Liu Q, Liu GH, Zheng WB, Hong SJ, Sugiyama H, et al. Toxocariasis:
a silent threat with a progressive public health impact. Infect Dis Poverty.
2018;7(1):59. Doi: 10.1186/s40249-018-0437-0, PMID 29895324.

Fan CK, Holland CV, Loxton K, Barghouth U. Cerebral toxocariasis:
silent progression to neurodegenerative disorders? Clin Microbiol Rev.
2015;28(3):663-86. doi: 10.1128/CMR.00106-14, PMID 26062575.

Chen J, Zhou DH, Nisbet AJ, Xu MJ, Huang SY, Li MW, et al. Advances
in molecular identification, taxonomy, genetic variation and diagnosis
of Toxocara spp. Infect Genet Evol. 2012;12(7):1344-8. doi: 10.1016/.
meegid.2012.04.019, PMID 22569289.

Nicoletti A. Toxocariasis. Handb Clin Neurol. 2013;114:217-28. doi: 10.1016/
B978-0-444-53490-3.00016-9, PMID 23829912.

Fan CK, Liao CW, Cheng YC. Factors affecting disease manifestation
of toxocariasis in humans: genetics and environment. Vet Parasitol.
2013;193(4):342-52. doi: 10.1016/j.vetpar.2012.12.030, PMID 23290279.
Diwel D. The prevalence of Toxocara eggs in the sand of children’s
playgrounds in Frankfurt/M. Ann Trop Med Parasitol. 1984;78(6):633-6. doi:
10.1080/00034983.1984.11811875, PMID 6532333.

Liu EW, Chastain HM, Shin SH, Wiegand RE, Kruszon-Moran DK, Handali S,
et al. Seroprevalence of antibodies to Toxocara species in the United States
and associated risk factors, 2011-2014. Clin Infect Dis. 2018;66(2):206-12.
doi: 10.1093/cid/cix784, PMID 29020386.

Deplazes P, van Knapen F, Schweiger A, Overgaauw PA. Role of pet dogs
and cats in the transmission of helminthic zoonoses in Europe, with a focus
on echinococcosis and toxocarosis. Vet Parasitol. 2011;182(1):41-53. doi:
10.1016/j.vetpar.2011.07.014, PMID 21813243.

Cite this article: Padua MFFE. A Systematic Review on the Prevalence of Soil-Transmitted Helminth (STH) Infection from Cats
and Dogs in Asia. Asian J Biol Life Sci. 2023;12(3):451-9.

Asian Journal of Biological and Life Sciences, Vol 12, Issue 3, Sep-Dec, 2023

459



