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INTRODUCTION                                                                 

In 2022, the WHO adopted a strategy to eliminate 
neglected tropical diseases from the years 2021 to 
2030. Therefore, addressing these infections that 
lack attention is a priority to achieve improvement 
in control and management[1]. Toxocariasis is 
now recognized as the fourth parasitic illness of 
comparable significance after ascariasis, trichuriasis, 
and hookworm infections. The primary focus of 
global initiatives aimed at controlling human soil-
transmitted helminth infections[2]. 

Ascarid worms that infect dogs (T. canis) and 
cats (T. cati), are the causative parasites of human 
toxocariasis, a neglected zoonotic illness that affects 
populations worldwide[3]. Toxocara eggs are highly 
prevalent in the environment and are detected in the 
soils of numerous subtropical and tropical locations in 
Asia, Africa, and the Americas[2]. Human toxocariasis 
seroprevalence ranged from 0.6% in Canada to 86% 
in Nigeria[4]. Previous reports suggested that stray and 
domestic dogs and cats played a significant role in the 
development of toxocariasis among Egyptians, with 

toxocariasis occurring particularly in low-income 
populations with inadequate hygiene standards[5]. 
Toxocariasis can also arise by other routes than 
contact with pets. The swallowing of embryonated 
eggs in raw vegetables, contaminated soil, or the 
accidental consumption of Toxocara larvae in raw 
or undercooked meat or paratenic hosts' livers[6]. 
Due to common behaviors like geophagia, playing in 
the dirt, close contact with animals that have eggs in 
their fur, poor personal hygiene, and lack of parental 
supervision, render children the most vulnerable 
group to contract toxocariasis[7].

In human toxocariasis, there is no maturation 
beyond the larval stage, and the migratory larvae 
induce severe local immune responses and allergic 
reactions in several organs, including the liver, 
lungs, eyes, and brain, leading to visceral, covert, 
ophthalmic, and cerebral toxocariasis[8]. In most 
instances, children may exhibit no symptoms, or 
they may experience signs of asthma in the first 
two conditions. Other symptoms may also include 
fever, cough, hepatomegaly, stomach discomfort, or 
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ABSTRACT
Background: Determination of the prevalence of human toxocariasis is a priority considering the 
sustained developmental goals of WHO by 2030 and the recent climatic changes. 
Objective: To detect the seroprevalence of toxocariasis among eosinophilic children in Shibin El Kom, 
Menoufia Governorate, Egypt. 
Subjects and Methods: The study included 300 randomly selected eosinophilic children for whom stool 
analysis was performed. Ninety-six of the children positive for other parasitic infections were excluded 
from the study to avoid cross-reactivity. The remaining 204 children with negative stool analysis were 
subjected to the detection of Toxocara antibodies using ELISA.
Results: Seropositivity of Toxocara antibodies among examined children was 15.7% (32/204); and 84.3% 
(172/204) were negative. Their ages ranged from 5 to 17 years, with a mean age of 9.16±3.11 years. 
Suspicious clinical history was recorded in 94.1% (192/204) of children; 15.7% (32/204) had history of 
recurrent fever of unknown origin; 21.6% (44/204) children were asthmatic; and cutaneous manifestations 
were observed in 2% (4/204) of cases. None of the patients had ocular or hepatic disorders. The history 
of direct contact with pets was present in 15.7% (32/204) of patients with non-significant differences to 
negative children.
Conclusion: Our study reported a relatively higher prevalence of seropositivity to toxocariasis among 
children with eosinophilia in Shibin El Kom City, Menoufia Governorate, Egypt. Implementing studies on a 
larger scale would provide more knowledge on the spread of this parasite in Egypt, and enhance advanced 
approaches to improve its control. 
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skin manifestations[9]. Eosinophilia is the prominent 
characteristic of the host's immune reaction towards 
the migrating larvae of both species[4]. Diagnosing 
toxocariasis in humans is difficult due to the mentioned 
diverse and nonspecific clinical signs. In addition, most 
eosinophilia cases are incorrectly classified as high 
eosinophilia syndrome, which results in inappropriate 
treatment if serological tests for Toxocara spp. are not 
performed[10].

On the other hand, if not diagnosed and properly 
treated, human toxocariasis usually leads to visceral 
larva migrans (VLM) with several symptoms such 
as arrhythmia, hypoxia, and ocular manifestations. 
Ocular larva migrans is typically characterized by 
impaired vision, floaters, photophobia, leukocoria, and 
ocular inflammation. Cardiac-associated toxocariasis 
is an uncommon but serious and life-threatening 
VLM condition that recently received increased 
attention[11,12].

The present study aimed to assess the existing rate 
of specific immunity to toxocariasis among children 
with eosinophilia and to investigate the association 
between eosinophilia and human toxocariasis.

SUBJECTS AND METHODS                                                                 

This cross-sectional study was conducted at 
the Outpatient Clinic of the Pediatrics Department, 
Menoufia University hospitals during the period from 
October 2022 to October 2023. 

Study design: Stool and blood samples were 
collected from eosinophilic children after fulfilling a 
questionnaire. Stool samples were examined, and blood 
samples were assessed for hematological parameters, 
quantification of total IgE level and ELISA for Toxocara 
IgG antibodies presence.

Patients: We enrolled 300 eosinophilic children 
referred to the Outpatient Clinic of the Pediatrics 
Department, Menoufia University hospitals. The 
recruited children met the inclusion criteria of having 
an absolute eosinophilic count above 500 cm3 and free 
stool samples from intestinal parasites. Stool analysis 
was performed for all the recruited children. Parasitic 
infection was detected in 32% (96/300) children, so 
they were excluded from the study, and the remaining 
204 children with negative stool analysis were 
subjected to measurement of Toxocara antibodies by 
ELISA (Fig. 1). Relevant information regarding patient 
demographics, such as age, gender, and contact with 
pets was recorded.

Study questionnaire: The questionnaire included 
demographic data (age, gender, and residential 
status), disease details (eosinophilia rate, and clinical 
symptoms and signs such as unexplained fever, eye, 

lung, skin, and liver issues), and possible risk factors, 
e.g., interaction with canines.

Stool examination: Each child provided three 
consecutive fecal samples, collected one day apart. 
Stool samples were microscopically examined first by 
wet mount and stained with iodine to exclude intestinal 
protozoa that may be associated with cutaneous 
manifestations. Stool analysis was also examined after 
processing by formalin-ethyl acetate concentration 
procedure[13]. To avoid potential cross-reactions, 
positive samples with other helminth and protozoal 
infections were excluded. Additionally, stool culture, 
floatation methods, and acid-fast staining[13] were 
performed to exclude strongyloidiasis, hookworm 
infections, and cryptosporidiosis.

Hematological studies: Two separate venous blood 
samples were taken from the children under study. The 
first blood sample (~2 ml) was collected with EDTA 
anticoagulant for the complete blood count (CBC) 
and evaluation of the eosinophil count. Eosinophilia, 
defined as values over 400/mm3, indicated elevated 
eosinophil absolute count[14]. The second blood sample 
(~2 ml) was subjected to centrifugation, to separate 
serum that was maintained at -20°C for the detection of 
anti-Toxocara IgG antibodies and measurement of the 
total IgE level.

Identification of anti-Toxocara IgG antibodies: 
Serum samples were tested for specific IgG antibodies 
using the commercial human T. canis antibody ELISA 
kit (Sun Long Biotech Co., LTD, Cat # SL2825Hu) as 
per the manufacturer's instructions[15]. Test efficacy 
was determined by comparing the average value of the 
positive control, which should be equal to or greater 
than 1.00, with the average value of the negative 
control, which should be equal to or less than 0.10. 
The computation of the crucial value (cut-Off) was 
calculated by addition of 0.15 to the average value of 
the negative control. If the optical density (OD) value 
proved to be less than the cut-off value, the sample 
was classified as negative for human Toxocara-IgG. 
When the OD value proved greater than or equal to the 
specified threshold (cut-off), the sample classified as 
positive for human Toxocara-IgG. 

Eosinophilic children 
(No. =300)

Positive stool analysis 
for parasitic infections

(No. =96)

Excluded

Negative stool analysis 
for parasitic infections

(No. =204)
Stool analysis

Toxocara 
antibodies

by ELISA

Negative 
(No.=172)

Positive 
(No.=32)

Fig. 1. Flow chart for the recruited eosinophilic children.
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Quantification of total IgE concentration: 
The quantification of total IgE was conducted 
using the Cobas e 411 immunoassay analyzer 
(Roche Diagnostics, Germany). The assay utilized 
electrochemiluminescence (ELC) technology with 
compatible kits (Roche Elecsys IgE II, Germany) 
according to the manufacturer instructions[16]. The 
OD was measured at a wavelength of 450 nm. The 
standard curve was constructed, and the concentration 
of the samples was calculated based on the average 
absorbance obtained from the standard curve.

Statistical analysis: Data was collected and analyzed 
using the Statistical Package for Social Science (SPSS), 
(Statistical Package for Social Science) program for 
statistical analysis version 21; IBM Corporation, 
Armonk, NY, USA. Quantitative data were presented 
as mean ± standard deviation (SD) (minimum-
maximum). Qualitative data were expressed as 
frequency and percent (%). The chi-square test was 
used to measure the association between qualitative 
variables. Student's t-test was used to compare 
continuous parametric variables between two groups. 
The Mann–Whitney U test was used for continuous 
non-parametric variables between two groups. 
Pearson's and Spearman's correlation were used to 
assess the correlation between quantitative variables, 
as appropriate. Statistical significance was considered 
at P ≤0.05.

Ethical considerations: This research inquiry was 
approved by the Research Ethics Committee of the 
Institute of National Liver Disease (NLI IRB procedure 
N. 00366/2022). The research followed the relevant 
principles and restrictions specified in the Declaration 

of Helsinki. All participants' guardians were informed 
about the objectives of the study, and their informed 
consent was acquired and included. Children with 
positive toxocariasis and/or positive stool analysis 
were informed and treated.

 RESULTS                                                                 

Out of the 204 children, 124 (60.8%) were males, 
and 80 (39.2%) were females. Their ages ranged from 
5 to 17 years, with a mean age of 9.16±3.11 years. Full 
history taken from the children's guardians revealed 
that out of the 204 examined children, 192 (94.1%) 
had a suggestive clinical history. Among the examined 
children, 32 (15.7%) had a past record of repeated 
episodes of fever of unexplained cause; 44 children 
(21.6%) were diagnosed with asthma, while four 
children (2%) exhibited cutaneous symptoms. All the 
individuals were free from ocular or hepatic problems. 
Direct interaction with pets was documented in 32 
(15.7%) cases (Table 1). 

The mean hemoglobin (Hb) level for the 204 children 
ranged from 9-16 gm/dl with a mean Hb level of 
11.67±1.41 gm/dl. Total leucocytic count ranged from 
4-17*103/cm3 (8.53±2.82*103). The platelet count was 
within normal ranges for all children (343±105*103). 
The absolute eosinophilic count ranged from 500-1000 
(752±151). The total quantification of IgE ranged from 
2-1365 (145±242) (Table 1). 

Screening for Toxocara IgG antibody titer in all the 
recruited children revealed positivity in 32(15.7%); 
172 (84.3%) were negative. On comparing the 

Table 1. Demographic, clinical, and laboratory data of Toxocara IgG positive and negative children.

Variable

Study children (No.= 204)
Statistical analysis

P value
Toxocara IgG positive

No. = 32 (15.6%)
Toxocara IgG negative

No. = 172 (84.4%)

Mean±SD, No. (%) Mean±SD, No. (%)
Male 
Female

20 (62.5%)
12 (37.5%)

104 (60.5%)
68 (39.5%) 0.829

 Age (years) 8.75 ± 1.81 9.23 ± 3.3 0.240

Asymptomatic
Symptomatic

4 (12.5%)
28 (87.5%)

8 (4.7%)
164 (95.3%) 0.055

Fever of unknown origin 16 (50.0%) 16 (9.3%) < 0.001*

Asthmatic children 4 (12.5%) 40 (23.3%) 0.174

Cutaneous manifestations 4 (12.5%) 0 (0.0%) < 0.001*

Direct contact with pets 8 (25.0%) 24 (14.0%) 0.115

Hb 11 ± 1.24 11.7 ± 1.41 0.002*

WBCs 10.88 ± 3.34 8.09 ± 2.49 < 0.001*

Platelet count 379 ± 88.3 337 ± 106 0.020*

Absolute eosinophilic count 737 ± 168 755 ± 148 0.568

Total IgE 118 ± 142 150 ± 256 0.329
*: Significant (P<0.05).
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*: Significant (P<0.05); R: For correlation.

demographic, clinical, and laboratory data between 
children with Toxocara IgG positive and Toxocara 
negative antibodies, the presence of a history of fever 
of unknown origin and cutaneous manifestations 
were significantly higher in the Toxocara IgG positive 
group (P<0.05). Also, the WBCs and platelet counts 
were significantly elevated with toxocariasis (P<0.05), 
while the absolute eosinophilic count and total IgG 
showed comparable levels between both groups 
(P>0.05). In contrast, asthmatic manifestations did 
not differ significantly between both groups (P>0.05) 
and history of direct contact with pets did not show 
significant variation (P>0.05). On the other hand, the 
mean Hb level was significantly lower in children with 
positive Toxocara IgG antibodies (P<0.05) (Table 1).

In those patients with positive serum Toxocara IgG 
antibodies, the antibody titer negatively correlated with 
the Hb level and with both the absolute eosinophilic 
count and total IgE (P<0.05). The absolute eosinophilic 
count negatively correlated with age and Hb level, and 
IgG positively correlated with the total IgE (P<0.05) 
(Table 2). 

In the Toxocara IgG positive patients, 12 (37.5%) 
had eosinophilia count of <700, and in 20 (62.5%) the 
count was >700. Eosinophilia was significantly higher 
in males and in patients with a history of direct contact 
with pets (P<0.05). The Hb level was significantly 
lower, and the total IgE was significantly higher in 
patients with high eosinophilia (P<0.05) (Table 3).

Table 3. Demographic, clinical, and laboratory data of Toxocara-positive children with eosinophilia > or ≤ 700.

Variables
Toxocara IgG positive children (No.=32)

Statistical analysis
P valueEosinophilia ≤700

No. = 12 (37.5%)
Eosinophilia >700
No. = 20 (62.5%)

Male 
Female

4 (33.3%)
8 (66.7%)

16 (80.0%)
4 (20.0%) 0.021*

 Age (years) 8.67 ± 0.49 8.80±2.28 0.804

Symptomatic 12 (100.0%) 16 (80.0%) 0.271

Fever of unknown origin 8 (66.7%) 8 (40.0%) 0.144

Asthmatic children 0 (0.0%) 4 (20.0%) 0.271

Cutaneous manifestations 0 (0.0%) 4 (20.0%) 0.271

Direct contact with pets 0 (0.0%) 8 (40.0%) 0.014*

Hb 11.67 ± 0.492 10.60 ±1.39 0.004*

WBCs 11.33 ± 5.14 10.60 ± 1.66 0.640

Platelet count 383 ± 121 377 ± 64 0.871

Total IgE 14.67 ± 13.86 181 ± 148 <0.001*

*: Significant (P<0.05).

DISCUSSION                                                                 

Recent global warming and urbanization may 
apparently influence prevalence of toxocariasis, 
presenting it as a dominating infection[2]. In terms of 
the results attained in the current study, the overall 
seropositivity of anti-Toxocara IgG in all the children 
examined was 15.7%. Generally, toxocariasis is lower in 

developed temperate countries such as the USA (3.6%)
[17] and China (5.1%)[18], but higher in tropical countries 
with lower-middle-income, e.g., Nigeria (92.4%)[19], 
Honduras (88.6%)[20], and Vietnam (59.0%)[21]. Recent 
reports from Alexandria Governorate, representing 
Lower Egypt, recorded a higher seropositivity of 
29.87% compared to 9.02% from Qena Governorate, 
representing Upper Egypt[22].

Table 2. Correlation between Toxocara IgG antibody titer, absolute eosinophilic count, total IgE, and the patients' ages and laboratory 
parameters.

Variable
Toxocara IgG positive children (No.=32)

Toxocara antibody titer (IgG) Absolute eosinophilic count Total IgE
R P value R P value R P value

Toxocara IgG antibody titer
Age
Hb
WBCs
Platelet count
Absolute eosinophilic count
Total IgE

0.395
-0.617
-0.169
-0.095
0.927
0.452

0.025
<0.001*

0.356
0.604

<0.001*

0.009*

0.927
-0.385
-0.547
0.150
0.049

0.741

<0.001*

0.030*

0.001*

0.412
0.788

<0.001*

0.452
-0.247
-0.129
0.001
0.001
0.741

0.009*

0.173
0.483

1
1

<0.001*
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To the best of our knowledge, the present study 
is the first to report seropositivity to toxocariasis 
among eosinophilic children in Shibin El Kom city, 
Menoufia Governorate, representing one of the 
major governorates of the Delta region. The variation 
in Toxocara seropositivity observed in previous 
studies may be attributed to the diverse ecological 
characteristics of the ecosystems in the investigated 
locations, as well as the different diagnostic procedures 
employed in each study[23].

In the current research, out of 32 cases that tested 
positive for anti-Toxocara IgG, four were asthmatic 
(12.5%) and four had cutaneous manifestations 
(12.5%). The findings of this study aligned with the 
results reported in Damietta, Egypt by Temsah et al.[3] 
who reported that anti-Toxocara IgG seropositivity was 
non-significant in negative children regarding asthma 
as a presenting symptom, and was significant regarding 
cutaneous manifestations. On the other hand, two 
studies[24,25] reported a relatively higher prevalence of 
toxocariasis in asthmatic children at a rate of 42% and 
17% respectively. 

The current study examined the controversial 
nature of behavioral and sociodemographic data. The 
obtained result showed no statistically significant 
connection between anti-Toxocara IgG seropositivity 
and the variables of sex and socioeconomic level in 
all the examined children which is consistent with the 
findings of several studies[3,9,25]. Despite other reported 
significant correlation between contact with pets and 
seropositivity to infection with Toxocara, the present 
work did not record this positive relation, which 
contrasted the above-reported studies and agreed 
with another two studies[26,27]. These findings may be 
attributed to other sources of infection transmission 
as eggs deposited in sand or soil with a high tolerance 
level since they can endure without hatching for several 
months, even in cold temperatures. Furthermore, once 
the eggs have hatched, larvae can remain viable for at 
least four weeks[28].

Elevation of blood eosinophil absolute counts 
over 500 cells/µl is the acknowledged criterion for 
toxocariasis. In severe instances, the blood leukocyte 
count may elevate to 100.000/mm3, with 80-90% 
of these being eosinophils[29]. Furthermore, other 
research findings indicated that 68% of individuals 
with unidentified eosinophilia were accurately 
diagnosed with specific anti-Toxocara antibodies[30]. 
In the current research, eosinophilia above 700/µl 
was significantly correlated with anti-Toxocara IgG 
antibody titer and total IgE. However, we recorded no 
significant correlation between positive and negative 
eosinophilic children with toxocariasis. 

One additional and significant finding in the present 
work was the positive correlation between fever, 
elevated WBCs, and toxocariasis. Fever, an atypical 

symptom of toxocariasis, was also the most commonly 
observed indication in younger children in a study in 
which the investigators attributed the cause of fever 
to viral infections and emphasized the difficulty and 
necessity of doubt when diagnosing toxocariasis. 
Additionally, they indicated that relying just on 
physical examination and abnormal laboratory test 
results may not be sufficiently diagnostic, and that 
it is necessary to analyze the patient's history and 
epidemiological data to make an accurate diagnosis[31]. 

In conclusion, this study demonstrated a relatively 
high prevalence rate of Toxocara seropositivity among 
eosinophilic children in in Shibin El Kom city, Menoufia 
Governorate, Egypt, confirming that toxocariasis is a 
crucial contributing factor for eosinophilia in children. 
It is imperative firstly to assess the repercussions of 
this overlooked parasitic illness on public health; 
secondly, Pediatricians in Egypt should be mindful 
of considering toxocariasis as a frequent differential 
diagnosis for bronchial asthma and eosinophilic 
pneumonia. Additional research is required to 
investigate the relationship between toxocariasis and 
other patient groups. It is recommended to conduct 
extensive studies in various locations in Egypt, as well 
as increase the sample size. Furthermore, studies are 
recommended to control human toxocariasis through 
recognizing other different routes of transmission 
than dealing with pets, such as soil examination. 
Another important health approach is to investigate 
animals and humans together in the same area.

Author contributions: All authors contributed to the 
initiation and conception of the study. The materials 
were generated, and the data was collected and 
assessed by Gouda MA, AboShabaan HS, Rizk MS, 
Ibrahim AF. Gouda MA authored the initial draft of the 
work, while the other authors provided input on earlier 
versions. The writers conducted a comprehensive 
review and unanimously approved the final version of 
the work.
Conflict of Interest: None to declare. 
Funding statement: None

REFERENCES                                                            

1. World Health Organization. Ending the neglect to 
attain the sustainable development goals: a rationale 
for continued investment in tackling neglected 
tropical diseases 2021–2030. https://www.WHO.Int/ 
publications/I/item/9789240010352, 2022.

2. Hotez PJ. Toxocariasis: A neglected infection for the 
Anthropocene epoch. Adv Parasitol 2020;109: 879–
883.

3. Temsah KA, Mostafa ME, El-Khaleegy HAH, El Rifai AW, 
Abd Raboo M, Al Shazly SM. Toxocariasis; A neglected 
tropical disease, association with asthma, chronic 
urticaria, and unexplained neurologic manifestations 
among children. IJMA 2021;3:922–929.



Toxocariasis in eosinophilic children                                                                                                                                                                            Gouda et al.,

23

a                                                 b                                                 c                                                  d                                                  e 4. Ma G, Holland CV, Wang T, Hofmann A, Fan CK, Maizels RM, 
et al. Human toxocariasis. Lancet Infect Dis 2018;18:e14–
24.

5. Farghly AM, Mohamed SMA, Abdel-Rahman SA, 
Mohammed FE, El-Bahaie ES, El-Shafey MA. The relation 
between the prevalence of soil-transmitted parasites in 
the soil and among school children in Zagazig district, 
Sharkyia Governorate, Egypt. J Parasit Dis 2016; 
40(3):1021–1029.

6. Fialho PMM, Corrêa CRS. A systematic review of 
toxocariasis: A neglected but high-prevalence disease in 
Brazil. Am J Trop Med Hyg 2016; 94(6):1193-1199.

7. Salemi AM, Arefkhah N, Mikaeili F, Rabbani H, Nabavizadeh 
H. Seroprevalence of Toxocara infection among asthmatic 
children in Shiraz City, Southern Iran. Iran J Parasitol 
2021; 16(4):587–592. 

8. Morsy TA. Toxocariasis: Visceral and ocular larva migrans. 
J Egy Soc Parasitol 2020; 50(1):41–48.

9. Guadalupe BS, Noé MM, Esteban PG, Norma YG, Karina C, 
Leticia CA, et al. Detection of antigens and anti-Toxocara 
canis antibodies in children with different asthma 
severities. Immun Inflamm Dis 2021; 9(2):435–442. 

10. Sharifdini M, Zarean M, Sadredinamin M, Zare-Bavani 
M, Sharifi-Yazdi S, Nikmanesh, B. Seroprevalence of 
toxocariasis among hyper-eosinophilic children: A single 
center study, Tehran, Iran. Arch Ped Infect Dis 2023; 
11(1):e123107. 

11. Zibaei M. Helminth infections and cardiovascular 
diseases: Toxocara species is contributing to the disease. 
Curr Cardiol Rev 2017; 13(1):56–62. 

12. Centers for Disease Control and Prevention (CDC). 
Parasites: Neglected parasitic infections (NPIs). Available 
online: https://www.cdc.gov/parasites/npi/index.html 
(accessed on 23 March 2021).

13. Cheesbrough M. District Laboratory Practice in Tropical 
Countries. Cambridge University Press; 2nd edition, 2005.

14. Figueiredo SDP, Taddei JAAC, Menezes JJC, Novo NF, Silva 
EOM, Cristóvão HLG et al. Clinical-epidemiological study 
of toxocariasis in a pediatric population. J de Pediatr (Rio 
J) 2005; 81:126-132.

15. 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(8):33.

16. Johansson SGO. Immunocapture® Specific IgE test: An 
objective tool for research and routine allergy diagnosis. 
Expert Rev Mol Diagn 2004; 4(3):273–279.

17. Bradbury RS, Arguello I, Lane M, Cooley G, Handali S, 
Dimitrova SD, et al. Parasitic infection surveillance in 
Mississippi Delta children. Am J Trop Med Hyg 2020; 
103(3):1150-1153.

18. 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. 

19. Ikotun K, Sowemimo O, Chou C-M, Ajenifuja K, Chuang 
TW, Asaolu S, et al. High seroprevalence of Toxocara 
antibodies in pregnant women attending an antenatal 
clinic at a university hospital in Ile-Ife, Nigeria. Trans R 
Soc Trop Med Hyg 2020; 114(4):301-307.

20. Hernández SA, Gabrie JA, Rodrí�guez CA, Matamoros 
G, Rueda MM, Canales M et al. An integrated study 
of Toxocara infection in Honduran children: human 
seroepidemiology and environmental contamination in a 
coastal community. Trop Med Infect Dis 2020; 5(3):135.

21. Van De N, Minh PN, Bich NN, Chai J-Y. Seroprevalence of 
tissue and luminal helminths among patients in Hanoi 
Medical University Hospital, Vietnam. Korean J Parasitol 
2020; 58(4):387-392.

22. Mubarak AG, Mohammed ES, Elaadli H, Alzaylaee 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; 
9(6):2475-2484.

23. Abd El Wahab WM, Ali MI, Ibrahim SS, Mohamed YA, 
Hamdy DA. Toxocariasis: Potential association with 
bronchial asthma and pneumonia among pediatric 
children. J Parasit Dis 2023; 47(1):93-100.

24. Eraky MA, Abdel-Hady S, Abdallah KF. Seropositivity of 
Toxoplasma gondii and Toxocara spp. in children with 
cryptogenic epilepsy, Benha, Egypt. Korean J Parasitol 
2016; 54(3):335–338. 

25. Badawey MS, Fathy GM, Abdel-rahman SA, Abolmaaty DA, 
Abdallah BH. Relation between Toxocara infection, atopy, 
and asthmatic bronchitis children in Zagazig University 
Hospitals. J Egy Soc Parasitol 2018; 48(1):93–100.

26. Zibaei M, Alemi M, Cardillo NM, Derafshi H, Miahipour 
A, Bahadory S, et al. Human toxocariasis seroprevalence 
among patients with uveitis in Alborz Province, Iran. Ann 
Agric Environ Med: AAEM 2019; 26(1):154-158.

27. Delai RR, Freitas AR, Kmetiuk LB, Merigueti YFFB, Ferreira 
IB, Lescano SAZ, et al. One health approach on human 
seroprevalence of anti-Toxocara antibodies, Toxocara 
spp. eggs in dogs and sand samples between seashore 
mainland and island areas of southern Brazil. One Health 
(Amsterdam, Netherlands) 2021; 13:100353.

28. Abou-El-Naga IF. Developmental stages and viability of 
Toxocara canis eggs outside the host. Biomedica 2018; 
38(2):189-197.

29. Lim JH, Lee KS. Eosinophilic infiltration in Korea: 
Idiopathic? Korean J Radiol 2006; 7(1):4–6. 

30. Kwon N-H, Oh M-J, Lee S-P, Lee B-J, Choi, D-C. The 
prevalence and diagnostic value of toxocariasis in 
unknown eosinophilia. Ann Hematol 2006; 85(4): 233–
238. 

31. Kroten A, Toczylowski K, Oldak E, Sulik A. Toxocariasis 
in children: Poor hygiene habits and contact with dogs 
is related to longer treatment. Parasitol Res 2018; 
117(5):1513-1519.


