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Toxocariasis is one of the most common zoonotic infec-
tions caused by larvae of Toxocara canis or Toxocara cati. 

Human infection can be precipitated by accidental inges-
tion of eggs due to geophagia or pica or the consumption 
of raw meat or vegetables contaminated with Toxocara 
larvae [1]. The development of ocular disease is dependent 
on the parasite load, the host immune response to the para-
sites, and migration of the Toxocara larva. Toxocariasis 
can present clinically as ocular toxocariasis (OT), visceral 
toxocariasis, or covert toxocariasis [2].
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Purpose: This study evaluated the prevalence of ocular toxocariasis (OT) in patients with uveitis of unknown 

etiology who visited a tertiary hospital in South Korea and assessed the success of serum anti-Toxocara im-

munoglobulin G (IgG) enzyme-linked immunosorbent assay (ELISA) as a diagnostic test for OT.

Methods: The records of consecutive patients with intraocular inflammation of unknown etiology were reviewed. 

All participants underwent clinical and laboratory investigations, including ELISA for serum anti-Toxocara IgG. 

OT was diagnosed based on typical clinical findings. Clinical characteristics, seropositivity, and IgG titers were 

compared between patients diagnosed with OT and non-OT uveitis. The seropositivity and the diagnostic val-

ue of anti-Toxocara IgG was investigated among patients with different types of uveitis. 

Results: Of 238 patients with uveitis of unknown etiology, 71 (29.8%) were diagnosed with OT, and 80 (33.6%) 

had positive ELISA results for serum anti-Toxocara IgG. The sensitivity and specificity of the ELISA test were 

91.5% (65 / 71) and 91.0% (152 / 167), respectively. The positive predictive value of the serum anti-Toxocara 

IgG assay was 81.3%. Among patients with anterior, intermediate, posterior, and panuveitis, the prevalence 

rates of OT were 8.3%, 47.1%, 44.8%, and 7.1%, respectively; the seropositivity percentages were 18.1%, 

47.1%, 43.7%, and 17.9%; and the positive predictive values were 38.5%, 95.8%, 92.1%, and 40.0%. The se-

rum anti-Toxocara IgG titer also significantly decreased following albendazole treatment. 

Conclusions: OT is a common cause of intraocular inflammation in the tertiary hospital setting. Considering 

that OT is more prevalent in intermediate and posterior uveitis, and that the positive predictive value of the an-

ti-Toxocara IgG assay is high, a routine test for anti-Toxocara IgG might be necessary for Korean patients with 

intermediate and posterior uveitis.

Key Words: Enzyme-linked immunosorbent assay, Toxocariasis, Uveitis

Received: July 17, 2015    Accepted: September 8, 2015

Corresponding Author: Se Joon Woo, MD. Department of Ophthalmolo-
gy, Seoul National University Bundang Hospital, #82 Gumi-ro, 173 beon-
gil, Bundang-gu, Seongnam 13620, Korea. Tel: 82-31-787-7377, Fax: 82-
31-787-4057, E-mail: sejoon1@snu.ac.kr



259

KW Bae, et al. Serological Test for Ocular Toxocariasis

OT occurs when Toxocara larvae migrate through the 
bloodstream into the posterior compartment of the eye [3]. 
In general, OT is definitively diagnosed by direct demon-
stration of worms, larvae, or eggs following biopsy of in-
fected sites. However, it is both difficult and risky to obtain 
a suitable biopsy specimen from eyes infected with OT. 
Therefore, the diagnosis of OT is currently based on sero-
logic tests and clinical findings [4]. OT is clinically diag-
nosed based on the following: (1) typical clinical findings 
of OT, such as granuloma formation; (2) positive serologic 
results; and (3) exclusion of other ocular granulomatous 
diseases, such as ocular toxoplasmosis, sarcoidosis, ocular 
tuberculosis, and other fungal infection. Typical clinical 
features of OT include the presence of a peripheral granu-
loma (a focal, white peripheral nodule with pigmented 
scarring or traction retinal detachment), posterior pole 
granuloma (a focal, white nodule with or without posterior 
pole variable pigmentation), or nematode endophthalmitis 
(diffuse intraocular inflammation and serology results only 
positive for Toxocara) [5]. 

The indirect enzyme-linked immunosorbent assay (ELI-
SA), which measures immunoglobulin G (IgG) antibody 
titers using the Toxocara canis larva antigen, is currently 
used for serologic diagnosis of OT [6]. However, a differ-
ential diagnosis of OT in patients with uveitis of unknown 
etiology is sometimes challenging, and the interpretation 
of the results obtained from the ELISA test is not always 
simple. Thus, the aim of this study was to evaluate the di-
agnostic value of an ELISA test for anti-Toxocara IgG for 
OT in patients with uveitis for which they visited a tertiary 
hospital in Korea.

Materials and Methods 

Patients

All aspects of the research protocol were in compliance 
with the Declaration of Helsinki. The institutional review 
board of Seoul National University Bundang Hospital 
(SNUBH) approved this study. The medical records of 241 
consecutive patients with active intraocular inflammation 
of unknown etiology who visited SNUBH between Janu-
ary 2010 and June 2012 were retrospectively reviewed. 
These patients were screened with serum anti-Toxocara 
IgG ELISA, and other laboratory studies were conducted 

to identify the cause of uveitis. A complete blood count, 
total serum IgE level, serum angiotensin converting en-
zyme level, rheumatoid factor, and human leukocyte anti-
gen-B51 and B27 measurements were obtained. Other se-
rologic tests were also performed including toxoplasma 
antibody test, fluorescent treponemal antibody absorption 
test, venereal disease research laboratory test, and interfer-
on gamma release assay.

Radiologic examination involving plain radiographs of 
either the chest or the pelvis was conducted to rule out oth-
er causes of ocular inflammation, including granulomatous 
uveitis due to sarcoidosis and tuberculosis. Computed to-
mography scans of the abdomen and chest were performed 
in selected patients with abnormal findings on simple radi-
ography. Slit lamp and fundus examinations, optical coher-
ence tomography, and fluorescein angiography were also 
carried out, and these results were evaluated by two expe-
rienced retinal specialists (SJW and KHP). We diagnosed 
OT based on (1) typical clinical findings; (2) ancillary labo-
ratory tests, such as total serum IgE level and eosinophil 
count; and (3) exclusion of other intraocular granulomatous 
disease. Three patients were excluded because differentia-
tion between OT and ocular toxoplasmosis was not possi-
ble. Therefore, the final analyses included 238 total pa-
tients. The participants were questioned about generalized 
symptoms, including fever, night sweats, pulmonary or ex-
trapulmonary symptoms, weight loss, and lower back pain; 
contact with dogs or cats; and consumption of raw meat. 

Serum anti-Toxocara IgG ELISA test

We performed ELISA test, which measures IgG anti-
body titer specific to Toxocara canis larva crude antigen 
(TCLA). The cut-off value for TCLA ELISA was 0.250; a 
titer value greater than 0.250 was defined as a positive re-
sult [6]. 

Data analyses

Patients were divided into four groups with a primary 
focus on ocular inflammation: anterior uveitis, intermedi-
ate uveitis, panuveitis, and posterior uveitis. Clinical fac-
tors, such as age, sex, serum anti-Toxocara IgG titer, and 
anatomic type, were compared between patients with posi-
tive and negative toxocariasis ELISA results using the chi-
square test or Student’s t-test. The same tests were used to 
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compare these characteristics between the patients diag-
nosed with OT and all others. Continuous variables are 
shown as mean ± standard deviation. Statistical analyses 
were conducted using SPSS ver. 22.0 (IBM Co., Armonk, 
NY, USA). A p-value less than 0.05 indicated statistical 
significance.

Results

The clinical characteristics of the 238 patients, who in-
cluded 148 male and 90 female patients, are presented in 
Table 1. The mean age of the patients was 46.2 ± 16.9 years 
(range, 6 to 98 years). Among the 238 patients, 71 (29.8%) 
were diagnosed with OT, and 80 (33.6%) had positive se-
rum toxocariasis IgG ELISA results. Sixty-five patients 
(91.5%) with OT had positive toxocariasis ELISA results, 
and 152 of the 167 patients (91.0%) who had not been diag-
nosed with OT had negative toxocariasis ELISA results. 
The sensitivity and specificity of the ELISA test were 
91.5% (65 / 71) and 91.0% (152 / 167), respectively. The pos-
itive predictive value was 81.3% (65 / 80).

The mean age was significantly different between pa-
tients with OT and non-OT uveitis (53.2 ± 13.5 vs. 43.2 ± 
17.3 years, p < 0.001, Student’s t-test). Patients with OT had 
higher serum anti-Toxocara IgG titer level than the non-
OT uveitis patients (0.361 ± 0.106 vs. 0.096 ± 0.098, p < 
0.001, Student’s t-test) (Fig. 1). Among the OT patients, 32 

(45.1%) had recently consumed raw meat (mostly raw cow 
liver), and six (8.5%) owned pets.

Anatomic involvement of uveitis showed statistically 
significant differences between patients with positive and 
negative toxocariasis ELISA results (p < 0.001, chi-square 

Table 1. Clinical characteristics of the included patients, comparisons between patients with positive and negative serum an-
ti-Toxocara immunoglobulin G ELISA test results, and comparisons between patients with and without OT

All (n = 238)
Toxocariasis ELISA result OT

Positive (n = 80) Negative (n = 158) p-value* OT (n = 71) Non-OT (n = 167) p-value*

Age (yr)  46.2 ± 16.9 53.6 ± 13.9 42.5 ± 17.1 <0.001 53.2 ± 13.5 43.2 ± 17.3 <0.001
Male : female 148 : 90 60 : 20 88 : 70  0.004 52 : 19 96 : 71  0.022
Positive ELISA result  

(%)
 80 (33.6)  80 (100) 0 -   65 (91.5) 15 (9.0)  <0.001

ELISA titer 0.176 ± 0.157 0.367 ± 0.098 0.079 ± 0.067 <0.001 0.361 ± 0.106 0.096 ± 0.098  <0.001
Anatomic type (%) <0.001  <0.001

Anterior  75 (41.4)  13 (16.3)  59 (37.3)  6 (8.5)  66 (39.5)  
Intermediate  34 (18.8)  24 (30.0)  27 (17.1)  24 (33.8)  27 (16.2)
Posterior  49 (27.1)  38 (47.5)  48 (30.4)  39 (54.9)  48 (28.7)
Panuveitis  23 (12.7)  5 (6.3)  24 (15.2)  2 (2.8)  26 (15.6)

Values are presented as mean ± standard deviation, number, or number (%).
ELISA = enzyme-linked immunosorbent assay; OT = ocular toxocariasis. 
*Using either chi-square test or Student’s t-test.
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Fig. 1. Serum anti-Toxocara IgG titers in OT and non-OT uveitis 
patients. Patients with ocular toxocariasis (OT) had higher serum 
anti-Toxocara immunoglobulin G titer results than non-OT uve-
itis patients (0.361 ± 0.106 vs. 0.096 ± 0.098, p < 0.001). Six pa-
tients who were clinically diagnosed with OT had relatively high 
anti-Toxocara immunoglobulin G titer results but did not exceed 
the cut-off value (0.250).
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test). In the patient group with positive toxocariasis ELISA 
results, posterior uveitis was the most common (n = 38, 
47.5%), and intermediate uveitis was the second most prev-
alent (n = 24, 30.0%). However, in the patient group with 
negative toxocariasis ELISA results, anterior uveitis was 
most common (n = 59, 37.3%), and posterior uveitis was 
the second most common (n = 48, 30.4%). 

The participants were divided into four subgroups ac-
cording to the anatomic types of uveitis, as shown in Table 
2. The incidence of OT was 8.3% (6 / 72), 47.1% (24 / 51), 
44.8% (39 / 87), and 7.1% (2 / 28) in anterior, intermediate, 
posterior, and panuveitis, respectively. The seropositivity 
was 18.1% (13 / 72), 47.1% (24 / 51), 43.7% (38 / 87), and 
17.9% (5 / 28) in anterior, intermediate, posterior, and 
panuveitis, respectively. The sensitivity of the toxocariasis 
ELISA test was 16.7% (1 / 6), 95.8% (23 / 24), 89.8% (35 / 
39), and 100.0% (2 / 2) in anterior, intermediate, posterior, 
and panuveitis, respectively. The specificity was 87.9% (58 

/ 66), 96.3% (26 / 27), 93.8% (45 / 48), and 88.5% (23 / 26), 
in anterior, intermediate, posterior, and panuveitis, respec-
tively. The positive predictive value was 38.5% (5 / 13), 
95.8% (23 / 24), 92.1% (23 / 24), and 40.0% (2 / 5) in anteri-
or, intermediate, posterior, and panuveitis, respectively. 
The prevalence of OT and the toxocariasis ELISA results 
were also significantly different between the subgroups (p 
< 0.001, chi-square test) (Fig. 2A and 2B).

Six patients who were clinically diagnosed with OT had 
seronegative results on the toxocariasis ELISA. They pre-
sented with the typical clinical findings of OT and had se-
rum toxocariasis IgG titers that were lower than the cut-off 
value (range, 0.189 to 0.239) but were still higher than those 
of the non-OT patients (mean, 0.096 ± 0.098) (Fig. 1). 

Of 71 OT patients, 37 (52.1%) had a symptom duration 
less than 3 months, which indicates that they had an acute 
inflammatory condition. Thirty-four patients experienced 
ocular inflammation that had lasted longer than 3 months, 

Table 2. The ELISA test results for serum anti-Toxocara immunoglobulin G analyzed based on the anatomical types of uveitis

All Anterior Intermediate Posterior Panuveitis p-value
Prevalence of OT 29.8 (71 / 238) 8.3 (6 / 72)  47.1 (24 / 51) 44.8 (39 / 87) 7.1 (2 / 28) <0.001
Seropositivity 33.6 (80 / 238)      18.1 (13 / 72)  47.1 (24 / 51)  43.7 (38 / 87) 17.9 (5 / 28) <0.001
Sensitivity 91.5 (65 / 71) 16.7 (1 / 6)  95.8 (23 / 24) 89.8 (35 / 39) 100.0 (2 / 2) -
Specificity   91.0 (152 / 167) 87.9 (58 / 66)  96.6 (26 / 27) 93.8 (45 / 48) 88.5 (23 / 26) -
Positive predictive 

value
81.3 (65 / 80) 38.5 (5 / 13)  95.8 (23 / 24) 92.1 (23 / 24) 40.0 (2 / 5) -

Values are presented as percent (number).
OT = ocular toxocariasis; ELISA = enzyme-linked immunosorbent assay. 
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Fig. 2. Patients were divided into four subgroups according to anatomic types of uveitis: anterior, intermediate, posterior, or panuveitis. 
The prevalence of ocular toxocariasis was 8.3% (6 / 72), 47.1% (24 / 51), 44.8% (39 / 87), and 7.1% (2 / 28), respectively, for anterior, inter-
mediate, posterior, or panuveitis (A). The seropositivity was 18.1% (13 / 72), 47.1% (24 / 51), 43.7% (38 / 87), and 17.9% (5 / 28), respectively 
(B). The prevalence of ocular toxocariasis and enzyme-linked immunosorbent assay results for serum anti-Toxocara immunoglobulin G 
were significantly different between subgroups (p < 0.001). The p-values were obtained using the chi-square test.
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or they had an unknown date of onset. The former group 
was classified as having acute OT, while the latter group 
had chronic OT. The two groups demonstrated no signifi-
cant differences in terms of age, sex, laterality, seropositiv-
ity, or ELISA titer, although anatomical involvement and 
symptom duration were different. In the patient group 
with acute OT, posterior and intermediate uveitis were 
equally most common (n = 15, 40.5%), whereas posterior 
uveitis was predominant in the chronic OT group (n = 24, 
70.6%), followed by intermediate uveitis (n = 9, 26.5%). 
The mean symptom duration of the chronic OT patients 
was longer than that of the acute OT patients (15.76 ± 20.58 
vs. 0.76 ± 0.80 months, p < 0.005, Mann-Whitney U-test) 
(Table 3).

Thirty-four OT patients had been treated with albenda-
zole, and follow-up ELISA tests were completed regularly 
for 30 patients (duration, 15.10 ± 20.76 weeks; range, 3.8 to 
73.6 weeks). The serum anti-Toxocara IgG titer had de-
creased by 22.4% ± 40.8% (range, -64.0% to 98.8%) fol-
lowing albendazole treatment (0.382 ± 0.134 vs. 0.274 ± 
0.136, p < 0.001, paired t-test) (Fig. 3).

Discussion

This study showed that an ELISA test of serum an-
ti-Toxocara IgG had remarkable value in the diagnosis of 
OT in terms of sensitivity (91.5%), specificity (91.0%), and 

positive predictive value (81.3%). In a subgroup analysis 
based on anatomical types, OT was more prevalent in in-
termediate and posterior uveitis, and the toxocariasis ELI-
SA test also provided more confident results in these types.

Intraocular inflammation has many different causes and 
presents with various symptoms and clinical signs. Uveitis 
often results in visual disturbance, and vision can deterio-
rate when adequate treatment is delayed. Therefore, it is 
important to determine the origin of intraocular inflam-

Table 3. Clinical characteristics and the ELISA test results for serum anti-Toxocara immunoglobulin G of patients with acute OT 
and chronic OT, and comparisons between the two groups

Acute OT (n = 37) Chronic OT (n = 34) p-value*

Age (yr) 53.9 ± 12.9 52.3 ± 14.5 0.604
Male : female 26 : 11 26 : 8 0.562
Positive ELISA result (%) 36 / 37 (97.3) 29 / 34 (85.3) 0.071
ELISA titer 0.369 ± 0.101 0.355 ± 0.111 0.582
Duration (mon) 0.76 ± 0.80 (n = 37) 15.76 ± 20.58 (n = 19) 0.005
Anatomic type (%) 0.010

Anterior 6 (16.2) 0 
Intermediate 15 (40.5) 9 (26.5)
Posterior 15 (40.5) 24 (70.6)
Panuveitis 1 (2.7) 1 (2.9)

Values are presented as mean ± standard deviation, number, or number (%).
ELISA = enzyme-linked immunosorbent assay; OT = ocular toxocariasis.
*Using Student’s t-test, Mann-Whitney U-test, or Fisher’s exact test.
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ulin G before and after albendazole treatment (n = 30). ELISA = 
enzyme-linked immunosorbent assay.
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mation and promptly manage the underlying cause in 
treatable cases. OT is an etiological factor of infectious 
uveitis, but its clinical importance seems to be neglected 
and underestimated [7,8]. It has been reported that OT ac-
counts for only 1% of posterior uveitis [9]. Other studies 
have demonstrated that the seroprevalence is up to 46% in 
adults and can reach 77.6% in children. In the United 
States, the overall prevalence varied from 4.6% to 30%, 
depending on the region and socioeconomic status [8,10]. 
In East Asia, OT usually occurs in adults; Yoshida et al. 
[11] reported that 89% of OT patients in Japan were older 
than 20 years. In the present study, the prevalence of OT in 
patients who had ocular inf lammation was 29.8% (71 / 
238), and this result is comparable with the results of an-
other study conducted in South Korea, which reported a 
seroprevalence of Toxocara canis of 23.5% in patients with 
uveitis [12]. 

OT can be definitively diagnosed with a biopsy for direct 
confirmation of Toxocara infection. However, obtaining a 
biopsy specimen is risky and not always an option. There-
fore, OT is mainly diagnosed using indirect and clinical 
evidence. It has been reported that the diagnostic value of 
the serum toxocariasis ELISA test is high in terms of sen-
sitivity and specificity, making it a promising diagnostic 
tool [6]. In the present study, the sensitivity and specificity 
of the ELISA test for serum anti-Toxocara IgG were 91.5% 
and 91.0%, respectively. The positive predictive value was 
81.3%. 

Anatomic subgroup analysis revealed that OT was more 
prevalent in intermediate and posterior uveitis types. It 
was also shown that the positive predictive value was high-
er in intermediate uveitis and posterior uveitis types than 
in the other anatomical types. The sensitivity and specific-
ity of the toxocariasis ELISA test were lower in patients 
with anterior uveitis. Overall, the toxocariasis ELISA test 
should be considered an essential laboratory test in patients 
with intraocular inflammation, especially in cases of pos-
terior or intermediate uveitis. 

Acute OT patients usually had higher anti-Toxocara IgG 
levels, and the current cut-off value (0.250) for the ELISA 
test for serum anti-Toxocara IgG seems to be acceptable in 
these cases. However, in chronic OT patients, there were 
some cases where the typical clinical findings led to a clin-
ical diagnosis of OT even when the ELISA titer was rela-
tively low. Of the six patients with intermediate IgG titer 
level, five had chronic inflammation, and only the remain-

ing one patient was diagnosed with acute OT. Therefore, in 
chronic OT cases, it might be reasonable to designate a se-
rum toxocariasis IgG titer cut-off value that is lower than 
the usual cut-off value.

There were no statistically significant differences in 
clinical characteristics, including ELISA titer, between the 
acute and chronic OT groups, although anatomical in-
volvement of inflammation was difference (Table 3). The 
serum anti-Toxocara IgG titer significantly decreased fol-
lowing albendazole treatment. These results suggest that 
the toxocariasis ELISA test reflects the load of toxocariasis 
infection and would be helpful in evaluating treatment re-
sponse and disease activity during follow-up of an individ-
ual patient. However, the toxocariasis ELISA results can 
be determined not only by the duration of inflammation, 
but also by other host factors, including the immune re-
sponse to Toxocara larva. The toxocariasis ELISA result 
should be interpreted carefully because interpersonal vari-
ability in test results might influence the serum anti-Toxo-
cara IgG titer. 

Fifteen patients who showed positive ELISA results 
were not diagnosed with OT. In these cases, asymptomatic, 
non-ocular Toxocara infection, such as that in the liver, 
lung, or brain, could explain these results. The high fre-
quency of a history of ingestion of raw meat and cow liver 
usually confirm asymptomatic infections.

The sensitivity and specificity of serum ELISA have 
both been previously reported as approximately 90%, re-
spectively [13]. Here, we conducted a large-scale study to 
determine the diagnostic value of the serum anti-Toxocara 
IgG ELISA in Korean OT patients, which could be valu-
able for interpretation of assay results and for differential 
diagnosis. In addition, we used a TCLA ELISA kit devel-
oped by the Seoul National University College of Medi-
cine. Jin et al. [6] reported that the sensitivity and specifici-
ty of the TCLA ELISA for human toxocariasis are 92.2% 
and 86.6%, respectively. The positive and negative predic-
tive values of human toxocariasis have been reported as 
78.7% and 97.8%, respectively [6]. Thus, the TCLA ELISA 
kit used in this study has been shown to be acceptable for 
serodiagnosis of human toxocariasis.

Our study had several limitations that require further 
consideration. This was a retrospective study, and there 
might have been a selection bias because SNUBH is a ter-
tiary referral hospital, and the researchers are well-known 
experts in OT. In addition, OT was diagnosed clinically in-
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stead of using a definitive confirmation of Toxocara larval 
infection; therefore, the prevalence of OT could have been 
overestimated. 

In conclusion, OT is a common cause of intraocular in-
f lammation in Korea. Serum anti-Toxocara IgG ELISA 
can be very useful in the differential diagnosis of uveitis 
and also for evaluating the activity of the disease. Consid-
ering that OT is more prevalent in patients with intermedi-
ate and posterior uveitis and also that the positive predic-
tive value of the anti-Toxocara IgG assay is high, a routine 
test for anti-Toxocara IgG is necessary for patients with 
these types of uveitis in Korea. 
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