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ABSTRACT

Aim: This study aimed to evaluate the seropositivity and possible
risk factors for visceral toxocariasis in patients with a clinical pre-
liminary diagnosis of cystic echinococcosis.

Material and Methods: Between October 2022 and December
2023, 184 blood serum samples, which were taken from patients
with a clinical preliminary diagnosis of cystic echinococcosis
and sent to the Medical Parasitology Laboratory of the Health
Research and Training Hospital of Kafkas University, were ana-
lyzed for anti-Toxocara canis IgG using ELISA. Anti-Ascaris lum-
bricoides IgG ELISA was applied to the positive samples to dif-
ferentiate cross-reactions.

Results: In this study, anti-T.canis IgG positivity was detected in 73
(39.67%) of the 184 serum samples. Among the sera determined to
be positive for anti-T.canis IgG, mixed infection with A.lumbricoides
was detected in 38 (52.05%) samples, and cross-reactions were
identified in 10 (13.7%) samples. The study revealed the overall
positivity rate for anti-T.canis IgG alone as 23.97% (35/146), with
rates of 24.47% (23/94) in women and 23.08% (12/52) in men. Out
of the 6 samples positive for cystic echinococcosis (6/184; 3.26%),
3 (3/6; 50%) were also seropositive for visceral toxocariasis. Anti-T.
canis I9gG was detected at higher rates in women, individuals over
65 years of age, illiterates, farmers, and rural inhabitants (P >0.05).
The levels of anti-T.canis IgG were significantly higher in individu-
als with detached houses with gardens, those who kept dogs in
their gardens, those with vegetable patches, those with neighbor-
ing gardens and surroundings with dogs, and those engaged in
soil-related garden work (P <0.05).

Conclusions: In Kars and its surroundings, visceral toxocariasis
was significant for public health, especially among individuals in
contact with stray dogs and in soil-related occupations. Further
studies are needed to determine the correlation between visceral
toxocariasis and cystic echinococcosis, which share similar epide-
miologic risks and clinical complaints.
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Amac: Bu calismada kKistik ekinokokkoz klinik én tanili hastalarda
visceral toxocariasis seropozitifligi ve olasi risk faktérlerinin deger-
lendirilmesi amaclandi.

Gerec ve Yéntem: Kafkas Universitesi Saglk Arastirma ve
Uygulama Hastanesi Tibbi Parazitoloji laboratuvarina Ekim
2022-Aralik 2023 tarihlerinde kistik ekinokokkoz klinik 6n tanili
hastalardan génderilen 184 kan serum &rnegi anti-Toxocara ca-
nis IgG yéniinden ELISA ile analiz edildi. Pozitif érneklere capraz
reaksiyonlari ayirt etmek icin anti-Ascaris lumbricoides IgG ELISA
uyguland.

Bulgular: Calismada, 184 serum &rneginin 73 (%39,67)’(inde
anti-T.canis 1gG pozitifligi saptandi. Anti-T.canis IgG saptanan
drneklerden 38 (%52,05)’inde A.lumbricoides ile miks enfeksiyon,
10 (%13,7)’unda ise ¢apraz reaksiyon belirlendi. Arastirmada sade-
ce anti-T.canis 1gG pozitifligi %23,97 (35/146) bulunmus olup, bu
oran kadinlarda %24,47 (23/94) ve erkeklerde %23,08 (12/52) ola-
rak belirlendi. Kistik ekinokokkoz pozitif bulunan alti (6/184; %3,26)
drnegin tglinde (3/6; %50) visceral toxocariasis seropozitif saptan-
di. Anti-T.canis IgG; kadinlarda, 65 yas (sti bireylerde, okur-ya-
zar olmayanlarda, ciftcilerde ve kirsalda yasayanlarda daha yiiksek
oranda tespit edildi (P >0,05). Mistakil bahgeli evi olanlarda, evinin
bahcesinde képek bulunanlarda, evinin bahgesinde bostan varligi
olanlarda, komsu bahcesi ve cevresinde képek varligi olanlarda ve
toprakla irtibatll bahce isleri ile ugrasi olanlarda daha yliksek oran-
da bulunan anti-T.canis IgG pozitifligi istatistiksel olarak anlamii
bulundu (P <0,05).

Sonuc: Kars ve cevresinde visceral toxocariasisin ézellikle sahipsiz
képek irtibatli ve toprak temasli islerle ugrasanlarda halk saghgi y6-
ninden énemli oldugu belirlendi. Benzer epidemiyolojik riskler ve
klinik sikayetleri paylasan visceral toxocariasis ve kistik ekinokokkoz
arasindaki korelasyonunun saptanmasi icin daha fazla calismaya
ihtiyagc duyulmaktadir.

Anahtar kelimeler: anti-Toxocara canis IgG; risk faktdr; visceral toxocariasis;
Kistik ekinokokkoz
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Introduction

Human toxocariasis, also known as visceral toxocariasis,
is a zoonotic parasitic infection of global public health
significance and is caused by the larvae of the round-
worms Toxocara canis and Toxocara cati. Dogs serve as
the primary source of infection for humans. Humans are
described among the paratenic hosts of these ascarids.
Toxocariasis is transmitted to humans via the acciden-
tal ingestion of embryonated eggs, which are shed in
the feces of infected dogs and gain infectivity by larval
development when nested in the soil. The encapsulated
larvae hatch from the eggs in the small intestine and, af-
ter perforating the intestinal wall and entering the vas-
cular system, are disseminated throughout the body in
the bloodstream. Visceral larva migrans (VLM) is an
important clinical form of infection caused by damage
caused by migrating larvae to several visceral organs'.

A global assessment demonstrated that Indonesia,
Malaysia, and Papua New Guinea ranked first in Toxocara
spp. prevalence with seropositivity rates higher than 60%.
Nigeria, Gabon, Colombia, Romania and Vietnam fol-
lowed next, with prevalence rates ranging from 41% to
60%. Toxocara seropositivity in Turkiye is similar to thatin
Russia, Australia and Canada, ranging between 6-15%?.
Several studies have been conducted on the seropreva-
lence of human toxocariasis in Tiirkiye*~¢, and seropositiv-
ity has been reported as 32.3-48.4% in the Istanbul prov-

ince’” and 45.9% in the Elazig province®.

In the Kars region, the prevalence of adult T canis par-
asites has been detected as 50% in dogs® and 20% in
foxes'’, yet no regional data is available on human tox-
ocariasis. On the other hand, the prevalence of cystic
echinococcosis (CE) in patients with a clinical prelimi-
nary diagnosis of CE has been determined to be 14.9%
in the Kars region''. Given this finding, the design of
the present study was based on the assumption that
visceral toxocariasis and CE, two major parasitic zoo-
noses of canine origin, are associated with each other.

The present study was aimed at the serological inves-
tigation (by the enzyme-linked immunosorbent assay,
ELISA) of visceral toxocariasis in patients who were
admitted to the polyclinics of the Health Research and
Training Hospital of Katkas University located in the
city center of Kars, with various complaints and were
either preliminarily diagnosed with or suspected of
having CE, as well as the determination of seropositiv-
ity for anti-Toxocara canis IgG, and the assessment of
the risk factors involved in the epidemiology of human
toxocariasis.
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Material and Methods

Ethics statement

The study received ethical approval from the
Kafkas  University Non-Interventional — Clinical
Research Ethics Committee, with decision number

“80576354-050-99/107.”

Study material

This study was conducted at the Health Research and
Training Hospital of Kafkas University, located in the city
center of Kars. The investigation was designed as a pro-
spective study on outpatients admitted to the hospital’s
various polyclinics with a clinical preliminary diagnosis or
suspicion of CE and for whom a laboratory diagnosis of
CE was requested from the Parasitology Laboratory.

The study material comprised the venous blood sam-
ples of 184 patients aged 9-90 years and serologically
diagnosed with CE after being referred to the Medical
Parasitology Laboratory between October 2022 and
December 2023. The blood samples underwent centrif-
ugation at 3000 rpm/min at the Medical Parasitology
Laboratory of the Health Research and Training
Hospital of Kafkas University for the extraction of sera.
The extracted serum samples were transferred in 200-
500 ml volumes into sterile microcentrifuge tubes, la-
belled, and stored at -20°C until being analyzed.

ELISA analysis

The blood serum samples were analyzed to deter-
mine the presence of anti-Tcanis IgG was performed
using the Novalisa Toxocara canis IgG ELISA Kit
(Novtocg0450, Novalec Immundiagnostica GmbH,
Germany) according to the manufacturer’s instruc-
tions. The blood sera, which were determined to
contain anti-Tcanis IgG were further analyzed for
the presence of anti-A./umbricoides 1gG antibodies
using the Novalisa A.lumbricoides 1gG ELISA kit
(Novascg0020, Novalec Immundiagnostica GmbH,
Germany) to differentiate possible cross-reactions aris-
ing from A.lumbricoides infection.

IHA analysis

The routine laboratory diagnosis of CE was also per-
formed at the Medical Parasitology Laboratory of
the Health Research and Training Hospital of Kafkas
University by means of the indirect hemagglutination
assay (IHA) (Siemens Cellognost Echinococ, antibody

Kafkas J Med Sci 2025; 15(1):868-95



90

titers of >1/128 were considered positive, and titers of
1/64 were considered suspect). The results were used
for the comparative analysis with anti-Tcanis IgG
seropositivity.

Statistical Analysis

The statistical analysis of the study data was performed
with the chi-square test of independence. The direc-
tion of correlation between the categorical variables, P
<0.05, the strength of correlation (fi coefficient) and
the odds ratio was determined. The study design was
based on analyzing all blood serum samples of patients
with a preliminary diagnosis of CE for anti- T canis IgG
antibodies within the set time period, no sample size
was predetermined.

The study was conducted pursuant to the institutional
permit granted by the hospital, the approval of the Ethics
Board of Katkas University, and the signed voluntary
participation forms of the patients. A questionnaire was
developed and administered to evaluate demographic
data, socioeconomic characteristics and visceral toxoca-
riasis risk factors. Patients, either for whom data records
were not available in the hospital registration system or
who refused to share information, were excluded from
the study, such that the analyses were based on the num-
ber of answers (n) received for each question.

Results

In this study, 73 (39.67%) samples were determined
to be positive for anti-Tcanis IgG and no statistically
significant correlation was determined between sero-

positivity and sex (P >0.05) (Table 1).

Out of the 73 samples which were determined to be
positive for anti-Zcanis IgG, 38 (52.05%) displayed
mixed infection with A.lumbricoides, and 10 (13.7%)
presented with cross-reactions between A.Jumbricoides.
In this study, the overall rate of seropositivity for
anti- T canis IgG alone was determined to be 23.97%

(35/146) (Table 2).

In this study, anti- Tcanis IgG seropositivity was found
to be 4.3% (27/111) in the Kars province and 22.2%
(2/9) in the Ardahan province. In the study, the “n”
value varied with the answers given to the question-
naire items. The distribution of the anti-Z.canis IgG-
positive samples for the demographic characteristics of

the patients is presented in Table 3.

It was ascertained that the risk of acquiring visceral
toxocariasis was 0.28-fold higher in individuals living
in detached houses with a garden, when compared
to those living in an apartment/flat, 2.54-fold higher
in people keeping dogs in the garden of their houses,
when compared to those with no dog in the house
garden, 2.41-fold higher in individuals known to be
engaged in growing greens and have a vegetable patch
as part of their house garden, when compared to those
with no such vegetable patch and cultivation activity,
3.07-fold higher in individuals with dogs present in the
neighboring garden(s) and surroundings, compared to
those not exposed to such contact, and 2.9-fold higher
in people engaged in soil-related garden work, com-
pared to those with no such activity (Table 3).

The present study demonstrated that most patients
were determined to be seropositive for anti-Zcanis
IgG suffers from associating hepatic and pulmonary

Table 1. Anti-T. canis IgG ELISA results of the blood serum samples positive for CE

Sex Number of samples (%) Positive (%) Suspect (%) Negative (%) P- value
Female 117 (63.59) 45 (38.46) 6(5.13) 66 (56.41) >0.05
Male 67 (36.41) 28 (41.79) 4(5.97) 35 (52.24)
Overall 184 73 (39.67) 10 (5.43) 101 (54.89)
Table 2. Exclusively seropositivity for anti-T.canis IgG after exclusion of co-infection with A.lumbricoides

Anti-T.canis IgG
Sex Number of samples (%) Positive (%) Suspect (%) Negative (%)
Female 94 (64.38) 23 (24.47) 6 (6.38) 65 (69.14)
Male 52 (35.62) 12 (23.08) 4 (7.69) 36 (69.23)
Overall 146 35(23.97) 10 (6.85) 101 (69.18)
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Table 3. Seropositivity of T.canis according to sociodemographic characteristics and possible risk factors

o1

Anti-T.canis IgG positivity

Characteristic n % P value / Odds ratio
Sex (n: 146)

Female (n=94) 23 24.47 > 0.05
Male (n= 52) 12 23.08

Age (n: 120)

9-24 years (n=7) 0 0 > 0.05
25-44 years (n= 42) 7 16.67

45-64 years (n= 45) 12 26.67

65 years and older (n= 26) 10 38.46

Educational level (n: 120)

llliterate (n= 35) 12 34.29 > 0.05
Primary school - Secondary school (n= 55) 12 21.82

High school (n=19) 4 21.05

University (n=11) 1 9.09

Occupation (n: 120)

Housewife (n=73) 20 27.4 > 0.05
Farmer (n= 21) 6 28.57

Civil servant (n=12) 2 16.67

Student (n=5) 0 0

Other (n=9) 1 1.1

Residency (n: 120)

Urban (district/city center) (n=63) 13 20.63 > 0.05
Rural (Village) (n= 57) 16 28.07

Dwelling type (n: 120)

Apartment/flat (n= 37) 4 10.81 <0.05/0.28
Detached house with garden (n= 83) 25 30.12

Presence of dog(s) as house pet(s) (n: 120)

Yes (n=0) 0 0 N/A

No (n=120) 29 2417

Presence of dog(s) in house garden (n: 120)

Yes (n=42) 15 35.71 <0.05/2.54
No (n=78) 14 17.95

Presence of vegetable patch as part of house garden (engagement in the growing of greens) (n: 120)

Yes (n= 43) 15 34.88 <0.05/2.41
No (n=77) 14 18.18

Presence of dog(s) in neighboring gardens and surroundings (n: 120)

Yes (n= 86) 25 29.07 <0.05/3.07
No (n= 34) 4 11.76

Engagement in soil-related garden work (n: 120)

Yes (n= 55) 19 34.55 <0.05/2.9
No (n= 65) 10 15.38
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diseases, rheumatoid disease, gastroenteritis and aller-
gic skin disorders. It was ascertained that 20 (22.99%)
of the 87 patients were referred to the General Surgery
Polyclinic, and 11 (22.45%) of the 49 patients were
referred to the Internal Medicine Polyclinic. Overall,
a large majority (88.6%, 31/35) of the 35 samples
with visceral toxocariasis had been referred to by the
General Surgery and Internal Medicine Polyclinics.

In this study, out of the 6 samples (6/184; 3.26%)
determined to be seropositive for CE, 3 (3/6; 50%)
were also ascertained to be seropositive for visceral
toxocariasis.

Discussion

Human visceral toxocariasis is known to be more prev-
alent in tropical and subtropical regions, areas with
limited control of the dog population, and low- and
middle-income countries’. While the global preva-
lence of anti-7oxocara serum antibodies has been re-
ported as 19%, regional prevalence has been detected
to be highest in Africa (37.7%), lowest in the Eastern
Mediterranean (8.2%), and to occur at levels of 34.1%,
24.2%, 22.8% and 10.5% in Southeastern Asia, the
Western Pacific, America and Europe, respectively,
with Nigeria, Romania, Argentina and Egypt display-
ing the highest country seroprevalences of 44%, 42%,
35% and 32%, respectively, and Japan, Spain and Italy
the lowest detected seroprevalence of 4% The same
researchers reported the prevalence in Tiirkiye as 7%.
In a meta-analysis conducted by Ulloque-Badaracco et
al.’® for a period from 1990 to 2022, the general serop-
revalence of human toxocariasis in Latin America and
the Caribbean was determined as 31%, and seropreva-
lence was reported to be higher in dog owners.

Said et al." reported the overall seroprevalence of anti-
T'canis antibodies in different occupational groups in
northwest Pakistan as 14.2% and demonstrated signifi-
cant differences between the seropositivity rates of sev-
eral subgroups about several variables such as income
distribution, educational background and involvement
in agricultural labor. Pezeshkian et al."® reported a toxo-
cariasis seroprevalence of 5.8% in the adult population
of the Kavar region of southern Iran. Luca et al.'® report-
ed a seropositivity rate of 22.64% in Romania and indi-
cated that the elderly were affected more than children.

The seroprevalence of visceral toxocariasis has been
reported as 5.14% in primary school children from
China,"” 7% in eosinophilic children from northwest

Kafkas J Med Sci 2025; 15(1):88-95

Iran,'® and 45.9% in the homeless and 27.8% in animal

shelter workers from Brazil .

Previous researches from Tiirkiye has investigated the
correlation of toxocariasis prevalence with several po-
tential risk factors, including sex, age, socioeconomic
status, occupation, pet animal ownership and geoph-
agy”. To the authors’ knowledge, there is no previous
study on human Toxocara infections in the Kars region
of Turkiye. On the other hand, seropositivity was re-
ported as 48.4% in hypereosinophilic individuals from
Istanbul in 20057 and 45.9% in schizophrenic patients
from Elazig in 2008 Anti-T.canis IgG seropositivity
rates were reported as 12% in Bolu®, 15% in Van*, 16%
in Isparta®, 8% in farm workers from Mugla?, 17.8%
in chronic urticaria patients from Istanbul®, 9.7% in
asthma patients from Ankara® and 21.4% in different
age groups from Kayseri®. Studies on the prevalence
of visceral toxocariasis in children from Tirkiye have
reported rates of 7.6% in Kiitahya’, 12.95% in Izmir*
and 32.3% in Sivas?’.

All of the patients enrolled in the present study were
preliminarily diagnosed with CE and suffered from
various clinical conditions and signs, including, among
others, liver and lung diseases, gastrointestinal disor-
ders and skin infections. The present study demon-
strated a seropositivity rate of 23.97%, which is close to
the global seroprevalence (19%) reported by Rostami
et al.”%, and also falls within the seroprevalence range
reported for European countries (4%-42%). However,
no study has investigated the prevalence of Tlcanis in
individuals with a prediagnosis of CE, and no head-to-
head comparison has been made. On the other hand,
the fact that our study was conducted in individuals
with a prediagnosis of CE who had common epidemi-
ologic risk factors and similar clinical symptoms made
the group studied a special/selected group. Therefore,
a higher seropositivity rate is expected to be detected
than in other studies.

Despite having a high diagnostic accuracy (98.63%
specificity and 96.92% sensitivity), the ELISA kit used
in the present study was indicated by the manufac-
turer to produce cross-reactions for antibodies against
Alumbricoides and Schistosoma. Inview of this possibil-
ity, the seropositive samples were subjected to a second
analysis by ELISA, such that the serum samples were
determined to be positive for anti-T'canis IgG was ana-
lyzed a second time by ELISA for anti-A./umbricoides
IgG antibodies. Due to Schistosoma infections not oc-
curring in Tirkiye, the anti-Tcanis IgG-positive serum



samples were not analyzed for Schistosoma spp. As a re-
sult, 10 (10/73; 13.7%) of the anti- T canis IgG-positive
serum samples were suspected of being positive for
anti-A.lumbricoides IgG antibodies, and these samples
were assessed as having produced cross-reactions. On
the other hand, we determined mixed infection with
Tcanis and A.lumbricoides in 38 (38/73, 52.05%) se-
rum samples. This finding agrees with literature reports
indicating individuals infected with Toxocara spp can
be concurrently infected with the parasites Toxoplasma
gondii and Fasciola hepatica™® .

As is the case with several other parasitic diseases, the
epidemiology of visceral toxocariasis is affected by mul-
tiple risk factors. Although it is generally reported that
visceral toxocariasis seropositivity is higher in women
compared to men'>**?, the exact opposite has also
been reported'>'”?2. The present study did not show
any statistically significant difference between men
and women in the prevalence of visceral toxocariasis
(P >0.05). While the occurrence of visceral toxocaria-
sis has been reported to be high among children?*%,
due to increased exposure to parasite eggs with age, se-
nile individuals have been reported to show a higher
rate of seropositivity'*'®!>%, In agreement with these
reports, in the present study, while anti-Tcanis IgG
positivity was not detected in the individuals aged
9-24 years, positivity was 16.67% in those aged 25-44
years, 26.67% in those aged 45-64 years, and 38.46%
in those aged 65 years and older.

Higher visceral toxocariasis seropositivity rates have
been reported in hunters, farmers and animal shelter
workers®, housewives', and rural inhabitants'?**. In
agreement with these reports, the present study dem-
onstrated an anti-Z.canis IgG positivity rate of 28.07%
in rural inhabitants and 20.63% in urban inhabitants

(P >0.05).

Visceral toxocariasis seropositivity has been reported
to be higher in dwellings of low quality and with poor
hygiene conditions®. In the present study, anti-Z.canis
IgG positivity was determined to be 10.81% in those
living in a flat and 30.12% in those living in a detached
house with a garden (P <0.05, odds ratio, 0.28).

Multiple studies carried out in Tirkiye and different
regions of the world have pointed out significantly
higher Toxocara positivity rates in individuals who
cither own dogs as pets, feed/take care of dogs inside
or outside their houses, have close contact with dogs
or share their living space with dogs'>!%173!333 In the
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present study, a statistically significant correlation was
determined between anti-Tlcanis IgG positivity and
the presence of dogs in the house garden, neighbouring
garden or surroundings of the patients (P <0.05). The
prevalence of visceral toxocariasis was 2.54-fold (odds
ratio, 2.54) higher in patients keeping dogs in the gar-
den of their house compared to those with no dog in
their garden, and 3.07-fold higher (odds ratio, 3.07)
in those with dogs in neighbouring gardens compared
to those with no dog in neighbouring gardens. These
findings show that the presence of dogs in the garden
of the house of the patients or their neighbor’s house
significantly affected visceral toxocariasis seropositiv-
ity, and in agreement with the previous studies referred
to above, demonstrated that these variables were not
independent of each other.

Eggs shed in infected dogs’ feces become infective with-
in 3—4 weeks at a temperature range of 15-35°C. For
this reason, soil-related garden work has been report-
ed to increase visceral toxocarisis seropositivity®***¥.
Hence, in the present study, a higher rate of visceral
toxocariasis was determined in patients involved in
soil-related garden work and those with a vegetable

patch as part of their house garden (P <0.05).

Seropositivity rates for visceral toxocariasis and CE,
which usually share a common patient history of con-
tact with dogs, similar epidemiological risks and com-
mon clinical complaints such as liver and lung diseases,
were determined not to show any statistically signifi-
cant correlation with each other in the present study.
Nevertheless, 3 (50%) out of the 6 patients preliminar-
ily diagnosed with CE had been determined to carry
anti-T'canis IgG antibodies were considered to be an
important finding. However, the low CE positivity
rate (3.26%) made comparing and interpreting data
difficult. Thus, there is a need for further studies on
this particular issue.

Conclusion

A significantly high rate of visceral toxocariasis sero-
positivity was determined in the residents of Kars and
its vicinity, and it was ascertained that several demo-
graphic and socioeconomic factors were involved in
the epidemiology of this parasitic infection. It was con-
cluded that the investigation of the correlation of vis-
ceral toxocariasis with CE should be based on a larger
sample size and that further research is required from
the one health perspective.

Kafkas J Med Sci 2025; 15(1):868-95



94

Acknowledgments

We thank all the outpatients who participated in this
study.

Authors’ Contribution

The authors share the responsibility for the manuscript.

Data Availability

The datasets generated during and/or analyzed during
the current study are available from the corresponding
author upon reasonable request.

Confilict of Interests

The authors declare no potential conflicts of interest
regarding this article.

Disclaimer

The content is solely the responsibility of the authors.

Funding Information

This study was supported by Katkas University
Scientific Research Projects Coordination Office with
the project number “2023-TS-02".

References

1. Korkmaz M. Toxocariosis. In: Ozcel MA. ed. Ozcel'in Tibbi
Parazit Hastaliklar1. Izmir: Tiirkiye Parazitoloji Dernegi Yayint
No:22.2007. p. 649-660. (In Turkish) .

2. Ma G, Rostami A, Wang T, Hofmann A, Hotez PJ, Gasser
RB. Global and regional seroprevalence estimates for human
toxocariasis: A call for action. In: Bowman DD. ed. Advances in
Parasitology. Toxocara and Toxocariasis, Volume 109, Elsevier
Led. 2020. p. 275-290.

3. Akdemir C. Visceral larva migrans among children in Kutahya
(Turkey) and an evaluation of playgrounds for T. canis eggs.
Turk J Pediatr. 2010;52:158-62.

4. Cicek M, Yilmaz H. Prevalence of Toxocariasis in human and
dogs in Van Province. Kafkas Univ Vet Fak Derg. 2012;18:531-6.

5. Kustimur S, Dogruman Al F, Oguzulgen K, Bakir H, Maral I,
Turkeas H, et al. Toxocara seroprevalence in adults with bronchial
asthma. Trans R Soc Trop Med Hyg. 2007;101:270—4.

6. Kutun S. Seroprevalance of Toxocariasis on people in Bolu and
its region. Bolu Abant [zzet Baysal University, Health Sciences
Intitute, Master Thesis, Bolu, Turkey, 2019.

7. Artinyan E, Uysal HK, Akgul O, Altiparmak S, Oner YA.
Research on Toxocara canis antibodies obtained from patients
with eosinophilia. Indian ] Med Microbiol. 2014;32:383-6.

8. Kaplan M, Kalkan A, Kuk S, Demirdag K, Ozden M, Kilic SS.
Toxocara seroprevalence in schizophrenic patients in Turkey.

Yonsei Med J. 2008;49:224-9.

Kafkas J Med Sci 2025; 15(1):88-95

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Umur S, Arslan MO. The prevalence of helminth species in stray
dogs in Kars District. Tiirkiye Parazitol Derg. 1998;22:188-93.
Gicik Y, Kara M, Sar1 B, Kilig K, Arslan MO. Intestinal parasites
of Red foxes (Vulpes vulpes) and their zoonotic importance
for humans in Kars province. Kafkas Univ Vet Fak Derg.
2009;15:135-40.

Arslan MO, Mor N, Bedir H. Seroporzitifity of anti-Echinococcus
granulosus in patients with clinical prediagnosis of Cystic
Echinococcosis at Kaftkas University Health Research and
Application Hospital. Tirkiye Parazitol Derg. 2022;46:129-32.
Rostami A, Riahi SM, Holland CV, Taghipour A, Khalili-
Fomeshi M, Fakhri Y, et al. Seroprevalence estimates for
toxocariasis in people worldwide: A systematic review and
meta-analysis. PLoS Negl Trop Dis. 2019;13:¢0007809.
Ulloque-Badaracco JR, Hernandez-Bustamante EA, Alarcén-
Braga EA, Huayta-Cortez M, Carballo-Tello XL, Seminario-
Amez RA, et al. Seroprevalence of human toxocariasis in Latin
America and the Caribbean: A systematic review and meta-
analysis. Front Public Health. 2023;11:1181230.

Said A, Khattak I, Abbas RZ, Khan MK, Saleemi MK, Budke
CM, et al. Toxocara canis seropositivity in different exposure
groups in the Khyber Pakhtunkhwa province of Northwest
Pakistan. Parasitol Res. 2023;122:1159-66.

Pezeshkian F, Pouryousef A, Omidian M, Mikaeili F, Safarpour
AR, Shojaci-Zarghani S, et al. Seroprevalence of toxocariasis
and its associated risk factors among adult population in
Kavar District, Fars Province, South of Iran: A cross-sectional
community-based  seroepidemiological survey. Interdiscip
Perspect Infect Dis. 2023;2721202.

Luca I, Sitbu CB, Sirbu BJ, Ciresan A, Garedaghi Y, Diribus
G. A retrospective study on the seroprevalence of anti-T. canis
antibodies in the human population of a Romanian City. Int J
Med Parasitol Epidemiol Sci. 2022;3:24.

Wang S, Li H, Yao Z, Li P, Wang D, Zhang H, et al. Toxocara
infection: Seroprevalence and associated risk factors among
primary school children in central China. Parasite. 2020;27:30.
Pourgholaminejad A, Razipour H, Heydarian P, Ashrafi K,
Roushan ZA, Sharifdini M. A Survey on the seroprevalence of
toxocariasis and related risk factors in Eosinophilic Children of
Northwest Iran. Afri Health Sci. 2022;22:617-25.

Santarem VA, do Couto AC, Lescano SZ, Rolddn WH, Delai
RR, Giuffrida R. Serosurvey of anti-Toxocara canis antibodies
in people experiencing homelessness and shelter workers from
Sio Paulo, Brazil. Parasit Vectors. 2022;15:373.

Taylan-Ozkan A. Sources and seroprevalence of toxocariasis in
Turkey. Adv Parasitol. 2020;109:465-82.

Demirci M, Kaya S, Cetin ES, Aridogan B, Onal S, Korkmaz M.
Seroepidemiological investigation of toxocariasis in the Isparta
region of Turkey. Iranian Parasitol. 2010;5:52.

Sozen H, Citil BE, Caylak S, Gokmen AA, Kaya S, Demirci M, et
al. Seroepidemiological study of toxocariasis among volunteers
animal husbandry workers and veterinary in Southern Anatolia
in Turkey in 2014. Iran J Parasitol. 2015;10:473.

Selek MB, Baylan O, Kutlu A, Ozyurt M. Toxocara canis IgG
seropositivity in patients with chronic urticaria. Iran J Allergy
Asthma Immunol. 2015;14:450-6.

Kustimur S, Dogruman Al F, Oguzulgen K, Bakir H, Maral I,
Turktas H. Toxocara seroprevalence in adults with bronchial
asthma. Trans R Soc Trop Med Hyg. 2007;101:270-4.



25.

26.

27.

28.

29.

30.

31.

32.

Yazar S, Yaman O, Cetinkaya U, Hamama B, Sahin I
Investigation of anti-Toxocara canis IgG antibodies in patients
presentingat the Erciyes University Medical Faculty, Department
of Parasitology. Tiirkiye Parazitol Derg. 2010;34:24-6.

Dogan N, Dinleyici EC, Bor O, Téz SO, Ozbel Y.
Seroepidemiological survey for Toxocara canis infection in
the northwestern part of Turkey. Tirkiye Parasitol Derg.
2007;31:288-91.

Oguztiick H, Saygi G. Investigation of infection caused by
larvae of Toxocara canis in elementary school students. Tiirkiye
Parasitol Derg. 2002;26:409-14.

Jones JL, Kruszon-Moran D, Won K, Wilson M, Schantz PM.
Toxoplasma gondii and Toxocara spp. co-infection. Am J Trop
Med Hyg. 2008;78:35-9.

Kim SW, Jang BK. Toxocara canis and Fasciola hepatica co-
infection leading to hepatic abscess: A case report. ] Korean
Med Sci. 2023;38:e323.

Huang L, Sun L, Liu C, Li S, Zhang T, Luo X, et al. Diagnosis
of ocular toxocariasis by serum and aqueous humor IgG ELISA.
Transl Vis Sci Technol. 2021;10:33.

Zibaei M, Najmi M, Bahadory S, Miahipour A, Firoozeh F,
Bakhshipour F. Sero-epidemiology of Toxocara canis infection
in people attending four educational and therapeutic centres in
Alborz Province, Iran. Med Srod. 2021;24:25-9.

Phuong NTN, Trung TT, Ha PH, Ha PTT, Anh LHN, Thao
NTP, et al. Prevalence of Toxocara spp. infection: Investigate
from the Thong Nhat Dong Nai General Hospital from 2019 to
2020. AmJ Sci Eng Res. 2021;4:1.

33.

34.

35.

36.

37.

38.

39.

95

Feckova M, Antolové D, Zalesny G, Halinové M, Strkolcové G,
Goldové M, et al. Seroepidemiology of human toxocariasis in
selected population groups in Slovakia: A cross-sectional study.
J Infect Public Health. 2020;13:1107-11.

Mubarak AG, Mohammed ES, Elaadli H, Alzaylace H,
Hamad RS, Elkholy WA, et al. Prevalence and risk factors
associated with Toxocara canis in dogs and humans in Egypt: A
comparative approach. Vet Med Sci. 2023;29.

Na-Ek P, Narkkul U, Phasuk N, Punsawad C. Seroprevalence of
anti-Toxocara canis antibodies and associated risk factors among
dog owners in the rural community of Nakhon Si Thammarat
province, southern Thailand. Trop Med Health. 2022;50:32.
Khoshsima-Shahraki M, Dabirzadeh M, Azizi H, Khedri J,
Djahed B, Neshat AA. Seroepidemiology of Toxocara canis in
children under 14 years referring to laboratories of Sistan and
Baluchestan Province in Southeast of Iran. Iran J Parasitol.
2019;14:89-94.

Lee]Y, Yang MH, Hwang JH, Kang M, Paeng JW, Yune S, et al.
The prevalence of toxocariasis and diagnostic value of serologic
tests in asymptomatic Korean adults. Allergy Asthma Immunol
Res. 2015;7:467-75.

Bayoumy A, Atallah R, Mohamed K, Zaalouk TK, Ghazy MES,
El-Kenany MA. Seroepidemiological evaluation of toxocariasis
in Egyptian children suffering from recurrent urticaria. Egypt J
Hosp Med. 2019;76:4262-8.

Etewa SE, Abdel-Rahman SA, Abd El-Aal NF, Fathy GM, El-
Shafey MA, Ewis AM. Geohelminths distribution as affected by
soil properties, physicochemical factors and climate in Sharkyia
governorate. Egypt J Parasit Dis. 2016;40:496-504.

Kafkas J Med Sci 2025; 15(1):868-95



