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ABSTRACT  

Toxocara is one of the common intestinal nematodes in dogs and cats and is the agent of tissue migratory larvae 
in humans. Customarily, the prevalence of human toxocariasis hovers around 15.8 % in Iran. Furthermore, other 
research outcomes demonstrated a tendency for an outbreak of toxocariasis in Iran. Therefore, we carried out a 
cross-sectional study and assessed the seroprevalence of toxocariasis humans in Ilam Province, western of Iran. A 
total of 539 serum samples were collected between September 2017 and March 2018 from patients referred to the 
Health Centers of Ilam province, Iran. Serum samples were investigated for the presence of Toxocara using IgG 
antibodies, ELISA (Enzyme-Linked Immunosorbent Assay) kit. Risk factors such as contact with cats and dogs, 
living in rural areas were investigated among the study population. Out of 539 total samples collected, 97 cases 
(17.99 %) were positive for anti-toxocara IgG antibodies. These antibodies were recovered from serum samples 
of otherwise healthy adults (15.54 %, 49/296), pregnant women (21.16 %, 40/189) and diabetic patients (14.81 %, 
8/54). This study showed significant relationship between toxocariasis and contact with animal pets in all studied 
groups (P value ≤ 0.05) and a significant relationship between toxocariasis and living in rural areas among pregnant 
women (P value ≤ 0.05).  
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INTRODUCTION 

Toxocariasis is a parasitic infection 
caused by Toxocara canis and Toxocara cati, 
mainly due to ingestion of the parasite eggs 
containing the third stage larva. Millions of 

people overall are exposed to toxocariasis, 
and several studies have displayed that toxo-
cariasis has effects on human health. Highest 
prevalence of toxocariasis is seen in South-
East Asia. Reports show that Toxocara larvae, 
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can penetrate into the narrow intestinal mu-
cosa and migrate to the liver, lungs, skeletal 
muscles, the brain, the eye, and other parts of 
the body, leading to a visceral migratory lar-
val syndrome in humans (Negri et al., 2013). 
Human is mainly afflicted with 3 major forms 
of toxocariasis, including Visceral Larva Mi-
grans, Covert Toxocariasis and Common 
Toxocariasis. Covert (hidden, latent or occult) 
toxocariasis is a form of disease that can be 
seen in people with positive anti-toxocariasis 
antibodies. These patients have no specific 
clinical symptoms, and eosinophilia is not 
seen in all the patients (Momeni et al., 2016; 
Ma et al., 2018). Identification of the parasite 
is by direct observation of larva through bi-
opsy, serologic and molecular methods. In 
most cases, albendazole is used to treat and 
remove larvae when the eye and brain are in-
volved (Negri et al., 2013). The occurrence in 
soil, human and animal, of toxocariasis in Iran 
has been reported to about 21.6 % on average. 
The prevalence of human toxocariasis cases 
in Iran was 15.8 % and the occurrence of Tox-
ocara eggs in the soil sample was 26.8 % 
(Abdi et al., 2012). The seroepidemiology 
study of toxocariasis has been reported in 
pregnant women worldwide, including Brazil 
(4.6 % of 280 instances) and China (8.62 % of 
545 instances) which was mainly due to the 
interaction of pregnant women with soil pol-
luted with dog and cat feces (Lescano et al., 
1998; Roldán et al., 2009). In rare cases, a 
positive toxocariasis was reported in persons 
with diabetes who happened to be infected by 
a person with an untreated liver toxocariasis 
(Park et al., 2002). The aim of this study was 
to determine the occurrence of toxocariasis in 
different groups of subjects and also to deter-
mine the risk factors in the individuals and 
compare them with each other (based on age, 
sex, place of living and association with the 
animals infected with parasites). 
 

MATERIALS AND METHODS 

A cross-sectional study was conducted in 
Ilam province, Iran. People who participated 
in as the study were clinically healthy individ-
uals, pregnant women, and diabetic patients. 

A total of 539 participants were recruited be-
tween 23 September 2017 and 16 March 
2018, comprised of 296 clinically healthy in-
dividuals, 189 pregnant women, and 54 dia-
betic patients. A structured questionnaire was 
used for collecting bio data and for assessing 
risk factors such as age, sex, area of residence; 
history of contact with dogs and cats and ex-
posure to contaminated soil we reset. Approx-
imately 5 ml of venous blood samples were 
drawn from each participant. Blood samples 
were left overnight at room temperature to al-
low clotting and centrifuged at 2000 RPM for 
10 min. The serum was collected in Eppen-
dorf tubes and stored at 4 °C for not more than 
24–72 h and transported in an ice box to La-
boratory of Parasitology, School of Public 
Health, Tehran University of Medical Sci-
ences, Tehran Province where they were kept 
at −20 °C until tested. Serum samples were 
detected for anti-Toxocara IgG antibodies us-
ing an Enzyme-Linked Immunosorbent As-
say “Toxocara” kit (IBL International GmbH, 
Hamburg, Germany). Absorbance reading 
equal to or greater than 0.38 OD units were 
considered to be positive. All tests were per-
formed following the instructions of the man-
ufacturer. The strength of association between 
dependent (IgG seropositivity to Toxocara) 
and independent variables: age, sex, location 
area, contact with dogs and cats and exposure 
with soil, was inferred by univariate logistic 
regression analysis using the SPSS 20 soft-
ware package. Both dependent and independ-
ent variables were dichotomous variables. 
Odds ratio (OR) values were considered sta-
tistically significant within the 95 % CI. And 
Probability (P) value ≤ 0.05 was considered 
as statistically significant in all the analyses. 
 

RESULTS 

Seroprevalence among clinically healthy  
individuals 

Healthy adults were randomly selected 
from those referred for health screenings in 
Ilam province. Table 1 shows the relationship 
between ages, sex, contact with dogs and cats, 
and place of residence of people with toxoca-
riasis. A total of 270 persons aged 22-75 years 
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(average 38.9 years) participated in this study. 
Most healthy adults were between the ages of 
31-40 (46.67 %). Forty-nine cases of healthy 
people (15.54 %) were seropositive for anti-
Toxocara antibodies (IgG). Often healthy 
adults with toxocariasis were men and most 
cases of toxocariasis in this group reside in 
villages and in close relation with dogs and 
cats. Majority of the seroprevalence of Toxo-
cara infection was detected in clinically 
healthy individuals aged ≥ 40 years old 
(56.67 %). In addition, 95.9 % of these 
healthy adults have history of contact with 
dogs and cats (Table 1). Analysis of serum of 
healthy adults showed that there was no sig-
nificant difference between age, sex and place 
of residence of people with seropositive cases 
of toxocariasis, but the association between 
dogs and cats has been a risk factor for toxo-
cariasis. 

 
Seroprevalence among pregnant women 

A total of 189 pregnant women who 
sought to healthcare at Ilam province were 
screened for anti-Toxocara IgG antibodies. 

The mean age of the 189 pregnant women 
who participated in the study was 31.2 years 
(range 18-41), among which 21.16 % were 
positive for anti-toxocariasis antibodies. Ap-
proximately 97.5 % (39/40) of the seroposi-
tive cases have history of interaction with cats 
and dogs. Most (92.5 %) of the seropositive 
pregnant women were rural residents. In preg-
nant women, there was a significant relation-
ship between place of residence and associa-
tion with dogs and cats among toxocariasis 
seropositive women (Table 2). 

 
Seroprevalence among diabetic patients 

Fifty-four diabetic patients participated in 
this study among which 14.81 % were sero-
positive for Toxocara antibodies. Their ages 
ranged between 35 to 61 years old. All of the 
cases of toxocariasis had contact with dogs 
and cats. There was statistically significant 
difference between contact with cats and dogs 
and seropositivity among diabetic patients 
(Table 3).  

 
 

 
 

Table 1: Seroprevalence among clinically healthy individuals referred for health screenings in Ilam prov-
ince 

P value* Prevalence Ratio Positivity Samples 
Clinically Healthy  

Individuals 
0.907   %N %N Variable (Age) 

 1 (14.3) 07 (10) 27 21-30 
 0.7 (38.78) 19 (46.67) 126 31-40 
 1.2 (16.33) 08 (14.44) 39 41-50 
 1.5 (18.36) 09 (13.33) 36 51-60 
 0.75 (12.23) 06 (15.56) 42 61 or more 

0.450      Variable (Sex) 
 1 (59.2) 29 (53.33) 144 Male 
 0.8 (40.8) 20 (46.67) 126 Female 

0.001      
Variable  

(Contact with dog and cat) 
 1 (95.9) 47 (73.4) 198 Yes 
 0.1 (4.1) 2 (26.6) 72 No 

0.117      Variable (Location) 
 1 (8.16) 4 (20.74) 46 urban area 
 2.3 (91.84) 45 (82.96) 224 rural area 
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Table 2: Toxocariasis seroprevalence among pregnant women screened at hospital of Ilam province 

P value* Prevalence Ratio Positivity Samples Pregnant women 
0.197   % N  % N Variable (Age) 

 1 (20) 08 (20.1) 38 18-23 
 1.1 (27.5) 11 (25.9) 49 24-28 
 2.2 (47.5) 19 (29.1) 55 29-33 
 0.2 (5) 02 (21.6) 41) 34-38 
 0 0 00 (3.3) 06 39 or more 

0.001      
Variable  

(Contact with dog and cat) 
 1 (97.5) 39 (74) 140 Yes 
 0.08 (2.5) 1 (26) 49 No 

0.014      Variable (Location) 
 1 (7.5) 3 (25.4) 48 urban area 
 4.2 (92.5) 37 (74.6) 141 rural area 

 
 
Table 3: Seroprevalence of toxocariasis among diabetic patients of Ilam province, Iran 

P value Prevalence Ratio Positivity Samples Diabetic Patients 
0.508   %N %N Variable (Age) 

 1 (12.5) 01 (9.25) 5 35-40 
 1.9 (25) 02 (14.81) 8 41-46 
 0.5 (12.5) 01 (22.22) 12 47-51 
 1.4 (37.5) 03 (29.6) 16 52-56 
 0.8 (12.5) 01 (24.12) 13 57 or more 

0.644      Variable (Sex) 
 1 (62.5) 05 (53.7) 29 Male 
 2.2 (37.5) 3 (46.3) 25 Female 

0.011      
Variable 

(Contact with dog and cat) 
 1 (100) 08 (51.9) 28 Yes 
 0 (0) 00 (48.1) 26 No 

0.774      Variable (Location) 
 1 (87.5) 07 (90.74) 49 urban area 
 1.4 (12.5) 01 (9.26) 5 rural area 

 
 
 

DISCUSSION 

In this study we investigated seropreva-
lence of toxocariasis among healthy individu-
als, pregnant women, and diabetic patients of 
Ilam province in western Iran. Prevalence of 
toxocariasis among different population 
groups has been reported by many research-
ers. A study by Negri et al. (2013) was con-
ducted at the Center for Hematology, in South 
eastern Sao Paulo, Brazil 7.8 % of the 253 
blood donors reported positive for anti-toxo-
cariasis IgG antibody, while contact with con-
taminated soil was reported as the major risk 
factor for toxocariasis among the study group 
but not age nor gender. In the present study, 

we reported a seroprevalence of anti-toxoca-
riasis IgG antibody (17.99 %) higher than that 
reported in Brazil while contact with infected 
cats and dogs was identified as the major risk 
factors for toxocariasis but age and gender 
had no effect (similar to the study done in Bra-
zil). In another study by Lescano et al. (1998) 
conducted in Lima Hospital in Peru reported, 
33.7 % of the patients were positive for anti-
toxocariasis IgG-antibody mostly among 
those exposed to contaminated soil. Similarly, 
the study in Peru also reported no significant 
differences in age and sex among the studied 
population. However, a different study in 
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Peru demonstrated that male were mostly af-
fected by toxocariasis, and the reason for this 
was the increased association of men with 
dogs and cats due to their occupation or social 
behaviours (Roldán et al., 2009). Studies have 
been conducted in different parts of the world 
where lower prevalence of toxocariasis 
among healthy adults was reported than in the 
present study (Park et al., 2002; De Savigny 
et al., 1979). A study on the prevalence of tox-
ocariasis in China was conducted on groups at 
risk for toxocariasis, which played an im-
portant role in developing the main idea of 
this study. Among three groups: healthy 
adults, pregnant women and patient with psy-
chosocial problems and they reported 13.7 % 
and 9.19 % seroprevalence of anti-toxocaria-
sis IgG antibodies among healthy adults and 
pregnant women, respectively. Although the 
current study reported higher prevalence of 
toxocariasis among pregnant women than 
healthy adults. However, similar results were 
observed in relation to the association be-
tween toxocariasis and contact with dogs and 
cats (Cong et al., 2014). Compared to our 
findings, lower seroprevalence of toxocariasis 
among pregnant women were reported from 
Brazil. Santos et al. (2015) reported toxocari-
asis seroprevalence of 4.6 % among 280 preg-
nant women in urban areas of Brazil while Pe-
reira et al. (2016) reported a higher prevalence 
of 7.4 % among 311 pregnant women. Simi-
larly compared to our findings, both studies 
reported significant association between 
higher seroprevalence and history of contact 
with pets (Mizgajska, 2001; Deutz et al., 
2005). Significant associations between sero-
positivity among individuals with history of 
contact with contaminated soil and dogs in-
fected with toxocariasis have been reported in 
this study and many other studies from around 
globe (Mizgajska, 2001; Deutz et al., 2005; 
Berenji et al., 2016; Wolfe and Wright 2003; 
Colli et al., 2010). Also, living in rural areas 
was reported as a risk factor for acquisition of 
toxocariasis in this as well as other previous 
studies (Gawor et al., 2008; Habluetzel et al., 
2003). In the present study, close contact with 

infected animal pets (dogs and cats) was sig-
nificantly associated with positive toxocaria-
sis in diabetic patients while liver and pancre-
atic disorders were reported among diabetic 
patients infected with larval (Choi et al., 
2012; Lee et al., 1976). Although not sought 
for in the current study, but recent evidences 
revealed that toxocariasis with CNS involve-
ment has significant neuropsychological im-
pact on its victims (Luna et al., 2018). 

 
CONCLUSION 

The overall seroprevalence of toxocariasis 
among apparently healthy adults, diabetic pa-
tients and pregnant women was estimated to 
be approximately 18 % in Ilam, Iran. To the 
best of our knowledge this is the first time, the 
prevalence of toxocariasis in diabetic patients 
in Iran was reported. The high seroprevalence 
of toxocariasis recorded in the current study 
shall be a matter of concern, especially among 
pregnant women. Toxocariasis is associated 
with animal pets and living in rural areas of 
the region. Further studies involving compre-
hensive neuropsychological evaluation of se-
ropositive patients can be an important mile-
stone in diagnosing neurotoxocariasis 
(Janecek et al., 2017; Lawton and Sharma, 
2017; Luna et al., 2018). 
 
Acknowledgments 

Sincere gratitude of all professors and stu-
dents of parasitology at the School of Public 
Health in Tehran University of Medical Sci-
ences. 
 
Conflict of interest 

The authors declare no conflict of interest. 
 

REFERENCES 

Abdi J, Darabi M, Sayehmiri K, Epidemiological situ-
ation of toxocariasis in Iran: meta-analysis and system-
atic review. Pak J Biol Sci. 2012;15:1052-5. 

Berenji F, Pouryousef A, Fata A, Mahmoudi M, Salehi 
M, Khoshnegah J. Seroepidemiological study of toxo-
cariasis in the owners of domestic cats and dogs in 
Mashhad, Northeastern Iran. Iran J Parasitol. 2016;11: 
265–8. 



EXCLI Journal 2018;17:983-988 – ISSN 1611-2156 
Received: August 17, 2018, accepted: October 09, 2018, published: October 23, 2018 

 

 

988 

Choi D, Lim JH, Choi DC, Lee KS, Paik SW, Kim SH, 
et al., Transmission of Toxocara canis via ingestion of 
raw cow liver: a cross-sectional study in healthy adults. 
Korean J Parasitol. 2012;50:23–7. 

Colli CM, Rubinsky-Elefant G, Paludo ML, Falavigna 
DLM, Guilherme EV, Mattia S, et al., Serological, 
clinical and epidemiological evaluation of toxocariasis 
in urban areas of south Brazil. Rev Inst Med Trop São 
Paulo. 2010;52(2):69-74. 

Cong W, Zhang XX, Zhou N, Yu CZ, Chen J, Wang 
XY, et al., Toxocara seroprevalence among clinically 
healthy individuals, pregnant women and psychiatric 
patients and associated risk factors in Shandong Prov-
ince, Eastern China. PLoS Negl Trop Dis. 2014; 
8(8):e3082  

de Savigny DH, Voller A, Woodruff AW. Toxocaria-
sis: serological diagnosis by enzyme immunoassay. J 
Clin Pathol. 1979;32:284-8. 

Deutz A, Fuchs K, Auer H, Kerbl U, Aspöck H, Köfer 
J. Toxocara-infestations in Austria: a study on the risk 
of infection of farmers, slaughterhouse staff, hunters 
and veterinarians. Parasitol Res. 2005;97:390-4. 

Gawor J, Borecka A, Żarnowska H, Marczyńska M, 
Dobosz S. Environmental and personal risk factors for 
toxocariasis in children with diagnosed disease in ur-
ban and rural areas of central Poland. Veter Parasitol. 
2008;155:217-22. 

Habluetzel A, Traldi G, Ruggieri S, Attili AR, Scuppa 
P, Marchetti R, et al., An estimation of Toxocara canis 
prevalence in dogs, environmental egg contamination 
and risk of human infection in the Marche region of 
Italy. Veter Parasitol. 2003;113:243-52. 

Janecek E, Waindok P, Bankstahl M, Strube C. Abnor-
mal neurobehaviour and impaired memory function as 
a consequence of Toxocara canis-as well as Toxocara 
cati-induced neurotoxocarosis. PLoS Negl Trop Dis. 
2017;11(5):e0005594. 

Lawton S, Sharma A. Psychiatric manifestations of 
toxocara. Progr Neurol Psychiatry. 2017;21(1): 22-3. 

Lee KT, Min HK, Chung PR, Chang JK. Studies on the 
inducing possibility of human visceral larva migrans 
associated with eating habit of raw liver of domestic 
animals. Kisaengch'unghak chapchi. Korean J Parasi-
tol. 1976;14:51-60. 

Lescano SAZ, Chieffi PP , Peres BA, de Mello EO, 
Velarde CN, Salinas AA, et al., Soil contamination and 
human infection by Toxocara sp. in the urban area of 
Lima, Peru. Memórias do Instituto Oswaldo Cruz. 
1998;93:733-4. 

Luna J, Cicero CE, Rateau G, Quattrocchi G, Marin B, 
Bruno E, et al., Updated evidence of the association be-
tween toxocariasis and epilepsy: Systematic review 
and meta-analysis. PLoS Negl Trop Dis. 2018;12(7): 
e0006665. 

Ma G, Holland CV, Wang T, Hofmann A, Fan CK, 
Maizels RM, et al., Human toxocariasis. Lancet Infect 
Dis. 2018;18(1):e14-e24. 

Mizgajska H. Eggs of Toxocara spp. in the environ-
ment and their public health implications. J Helmin-
thol. 2001;75:147-51. 

Momeni T, Mahami-Oskouei M, Fallah E, Safaiyan A, 
Mahami-Oskouei L. Latent and asymptomatic Toxoc-
ara infection among young population in northwest 
Iran: the necessity of informing people as a potential 
health risk. Scientifica (Cairo). 2016;2016:3562056. 

Negri EC, Santarém VA, Rubinsky-Elefant G, 
Giuffrida R. Anti-Toxocara spp. antibodies in an adult 
healthy population: serosurvey and risk factors in 
Southeast Brazil. Asian Pacific J Trop Biomed. 2013; 
3(3):211. 

Park H-Y, Lee S-U, Huh S, Kong Y, Magnaval J-F. A 
seroepidemiological survey for toxocariasis in appar-
ently healthy residents in Gangwon-do, Korea. Korean 
J Parasitol.2002;40:113. 

Pereira LC, Elefant GR, Nóbrega YM, Vital T, Nitz N, 
Gandolfi L, et al. Toxocara spp. seroprevalence in 
pregnant women in Brasília, Brazil. Rev Soc Bras Med 
Trop. 2016;49:641-3. 

Roldán WH, Espinoza YA, Huapaya PE, Huiza AF, 
Sevilla CR, Jiménez S. Frequency of human toxocari-
asis in a rural population from Cajamarca, Peru deter-
mined by DOT-ELISA test. Rev Inst Med Trop São 
Paulo. 2009;51(2):67-71. 

Santos PC, Lehmann LM, Lorenzi C, Hirsch C, Telmo 
PL, Mattos GT,et al. The seropositivity of Toxocara 
spp. antibodies in pregnant women attented at the uni-
versity hospital in southern Brazil and the factors asso-
ciated with infection. PLoS One. 2015;10(7): 
e0131058. 

Wolfe A, Wright I. Human toxocariasis and direct con-
tact with dogs. Veter Rec. 2003;152:419-21.

 


