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ABSTRACT

Background: False-negative and false-positive results in Toxoplasma serology are possible, and this could be misleading. Here,
we report the case of aboy with Toxocara-associated panuveitis who was initially treated for toxoplasmosis owing to false-positive
Toxoplasma immunoglobulin M (IgM) serology.

Case Presentation: A nine-year-old boy presented with intermittent headaches and blurred vision in the left eye. Close contact
with domesticated animals was remarkable in the patient’s history. Upon examination, vision was 20/400 in the left eye. Slit-lamp
examination revealed anterior chamber cells and flare without keratic precipitates, with vitreous cells and veils, optic disc edema,
and a blurred fundus appearance. A systemic investigation revealed the presence of anti-Toxoplasma IgM antibodies. Treatment
was initiated using topical cycloplegic and corticosteroid eye drops, in addition to oral trimethoprim/sulfamethoxazole. Oral
corticosteroids were also administered. As the inflammation resolved, an inferior tractional detachment was detected on fundus
examination, leading to the ultimate diagnosis of ocular toxocariasis. An enzyme-linked immunosorbent assay was positive for
serum Toxocara antibodies. A fourteen-day course of oral albendazole was ordered by the pediatric infectious disease service
because of the concern for visceral larva migrans, while topical eye drops were continued and oral prednisone was tapered. One
month later, visual acuity in the left eye had improved to 20/70. The anterior chamber inflammation resolved; however, some
vitreous cells and optic disc edema persisted. The inferior tractional detachment was much better visualized, and a peripheral
granuloma was observed. Four months later, without any oral or topical medications, the patient’s visual acuity had improved to
20/30 and his eye had no active inflammation. The patient has been followed up for two years and has never developed any other
lesions.

Conclusions: False-positive results on Toxoplasma serology and diffuse vitritis from toxocariasis that limited retinal visualization
complicated the initial diagnosis in this case. In diagnosing the etiology of uveitis, ocular examination and detailed history taking
should be emphasized, as laboratory results may be misleading.
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INTRODUCTION

Toxocariasis is an infection caused by the roundworms Toxocara canis and Toxocara cati. It is acquired by the ingestion of soil
contaminated with embryonated eggs in the feces of puppies and kittens, the definitive hosts [1]. It can also be transmitted via the
ingestion of contaminated water or uncooked meat or liver. Toxocara eggs are not excreted in human feces; therefore, stool testing is
not helpful. Eggs hatch in the human intestines and larvae enter the bloodstream and travel to tissues (visceral larva migrans and
ocular larva migrans) [2]. Ocular toxocariasis results from the movement of larvae to the optic nerve and their migration to the
subretinal space, leading to the development of an eosinophilic granuloma [3].

Serological testing indicates that 5.1-14% of the United States population has been exposed to Toxocara, with a higher incidence
in those with lower socioeconomic status [4]. Active infection is uncommon but occurs more frequently in children. Despite the
relatively high prevalence of exposure, ocular toxocariasis, which results from migration of larvae into the eye, rarely occurs [5, 6]. A
2009-2010 survey in collaboration with the American Academy of Ophthalmology found that only 68 cases of ocular toxocariasis
presented to ophthalmologists in the United States that year [6].

Toxoplasmosis is more common than toxocariasis, with an estimated 11% of the United States population over the age of six years
having been infected, 2% of whom develop ocular toxoplasmosis [7, 8]. As in toxocariasis, serology is the primary method used to
confirm the diagnosis of systemic disease. However, fundus abnormalities on photographs are pathognomonic in confirming ocular
infections. Owing to technical difficulties, Toxoplasma immunoglobulin M (IgM) testing has a high false-positive rate and a positive
predictive value of only 22-45% [8, 9]. Herein, we report the case of a boy with ocular toxocariasis who was initially treated for

toxoplasmosis because of misleading Toxoplasma IgM serology.

CASE PRESENTATION

A previously healthy nine-year-old boy was referred to our clinic with a diagnosis of uveitis in the left eye. The child reported blurred
vision for five months, along with mild intermittent headaches. He denied having any ocular symptoms, including eye pain or light
sensitivity, or any previous ocular problems, surgery, or trauma. On presentation (day 1), visual acuity was 20/20 in the right eye and
20/400 in the left eye using a Snellen chart (Nidek Co., Ltd., Gamagori, Aichi, Japan). An afferent pupillary defect [10] was detected in
the left eye. Slit-lamp examination (Haag-Streit AG, Bern, Switzerland) of the left eye revealed 1+ cells and 1+ flare in the anterior
chamber with no keratic precipitates. The vitreous had 3+ cells with haze and the presence of vitreous veils. Fundus examination
revealed severe optic disc edema; however, the view of the peripheral retina was limited because of vitreous haze. Spectral-domain
optical coherence tomography (Spectralis™ OCT; Heidelberg Engineering, Heidelberg, Germany) macular cube imaging of a 6 x 6-
mm area showed normal foveal contour in both eyes (Figure 1).

A preliminary diagnosis of unilateral panuveitis was established. The differential diagnoses included ocular toxoplasmosis,
ocular toxocariasis, ocular bartonellosis, tuberculosis, syphilis, acute retinal necrosis, sarcoidosis, and conditions mimicking
retinoblastoma [11]. B-scan ultrasonography was deferred at the initial presentation because of an apparently attached retina on fundus
examination. The posterior segment view was excessively blurred; however, the retina was still observed as flat. We did not include
this image in this article because of its blurriness. This finding was later confirmed by ultra-widefield (UWF™) fundus imaging using
anon-contact camera (Optos P200DTx ICG; Optos, Marlborough, MA, USA) (Figure 2) [12]. Treatment with topical corticosteroid and
cycloplegic drops was initiated while laboratory results were pending. Findings of an ocular examination of the right eye were within
normal limits. An infectious disease consultation confirmed that this nine-year-old boy lived in rural Florida and had been exposed to
numerous animals, including cats, cows, pigs, chickens, horses, and dogs. His parents recalled that he had played with a litter of
hunting puppies and was subsequently covered with puppy stool. The boy had a history of eczema and seasonal allergies. He hunted
and camped in the area and swam in local bodies of fresh water. The patient’s travel was limited to Texas and Georgia, and the family
house was supplied with well water. The patient’s history increased the likelihood of ocular toxoplasmosis, ocular toxocariasis, and
ocular bartonellosis [11, 13].

By the second visit (day 5), systemic investigation revealed a negative Toxoplasma IgG test result, Toxoplasma IgM antibody
level was high equivocal [14], negative rapid plasma reagin, and a blood absolute eosinophil count of 883 cell/uL (normal range, 15—
500 cell/pL) [15]. Angiotensin-converting enzyme [16] and QuantiFERON-TB Gold test results were negative [17, 18]. Based on these
results, treatment for Toxoplasma gondii infection was initiated. A course of oral trimethoprim/sulfamethoxazole (TMP/SMX) [19, 20]
was commenced together with topical corticosteroid and cycloplegic agents [21]. Systemic corticosteroid treatment was initiated four
days afterward. However, the infectious disease consultant suspected Toxocara infection based on the abnormal eosinophil count.

At the next visit (day 14), as the inflammation had cleared, fundus examination revealed an inferior tractional retinal detachment,
leading to further testing and the ultimate diagnosis of ocular toxocariasis. Based on the examination findings, previously high blood
eosinophil count, and history of playing with puppies, a Toxocara antibody test and repeat Toxoplasma serology were ordered.
Toxoplasma IgG and IgM results were negative, excluding toxoplasmosis [22, 23]. The serum Toxocara antibody result was positive

using enzyme-linked immunosorbent assay (ELISA) [24, 25].

Med Hypothesis Discov Innov Optom. 2024; 5(2) 86



Ocular toxocariasis

LY
Figure 1. Spectral-domain optical coherence tomography (Spectralis™ OCT; Heidelberg Engineering, Heidelberg, Germany) macular cube imaging
of a 6 x 6-mm area demonstrates that the right eye (top photo) has normal macular contour and clear media and the left eye (bottom photo) has hazy

media without apparent macular thickening or fluid.

Figure 2. Ultra-widefield (UWF™) fundus image of the left eye using a noncontact camera (Optos P200DTx ICG; Optos, Marlborough, MA, USA) four
months after treatment for ocular toxocariasis. A peripheral granuloma (blue arrow) with residual optic disc elevation (yellow arrow) is present. A
tractional retinal fold (white arrow) extends from the peripheral granuloma (blue arrow) to the optic disc (yellow arrow). Brown pigmentation is
observed in the inferior retinal folds.
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Therefore, ocular toxocariasis was diagnosed. A fourteen-day course of oral albendazole was ordered by the pediatric infectious
disease service because of concerns for visceral larva migrans, while topical eye drops were continued and oral prednisone [5, 26] was
tapered. One month later, visual acuity in the left eye had improved to 20/70. The anterior chamber inflammation had resolved;
however, some vitreous cells and optic disc edema persisted. The inferior tractional detachment was much better visualized, and a
peripheral granuloma was observed. Four months later, without any oral or topical medications, the patient’s visual acuity had
improved to 20/30 and his eye showed no active inflammation, as shown in Figure 2. The patient has been followed up for two years
and has never developed any other lesions.

This study was performed in accordance with the Declaration of Helsinki and was compliant with the Health Insurance
Portability and Accountability Act. This retrospective review of patient data did not require ethical approval in accordance with
institute’s guidelines. The patient’s mother provided written informed consent to publish this case, including the publication of images.

Information revealing the participant’s identity was avoided.

DISCUSSION

The boy in this case lived in rural Florida and was exposed to numerous animals, including cats and dogs. His blood eosinophil count
was elevated, suggesting a parasitic infection. The serum Toxocara antibody result was positive, and clinical examination revealed
panuveitis in the left eye. After partial resolution of the initial inflammation, there was evidence of inferior granuloma, inferior retinal
folds, and tractional retinal detachment extending from the granuloma toward the optic nerve. Streaks of brown pigment were
observed along the inferior retinal folds. Based on these findings, a diagnosis of ocular toxocariasis was established and managed
accordingly.

The relevant case reports, retrospective studies, and reviews are summarized in Table 1 [27-37]. Typically, ocular toxocariasis is
unilateral and can present in three forms, including peripheral granuloma, posterior granuloma, or rarely, chronic endophthalmitis
[28-30, 33-38]. Granuloma is a retinochoroiditis that usually appears as a poorly demarcated yellow-white lesion. It develops in
response to subretinal larvae and frequently results in intraocular inflammation and retinal traction [27-30, 34-38]. Necrosis may occur
in the center of the granuloma and in the black center, which may consider of larvae or blood vessels. Ocular toxocariasis is a differential
diagnosis of leukocoria [27]. Our patient had an inferior granuloma, inferior retinal folds, and tractional retinal detachment extending
from the granuloma toward the optic nerve in the affected eye, which was evident after the inflammation subsided.

Although ocular toxoplasmosis can be diagnosed by serological testing, fundus photography revealing focal retinitis adjacent to
an old, pigmented scar is pathognomonic for diagnosis [39]. Severe panuveitis is usually present; therefore, the hue of retinitis through
many vitreous cells mimics a “headlight in fog”. The diagnosis can be further confirmed by molecular testing of ocular fluids, and for
a higher yield, with vitreous sampling [40]. Exposure to both Toxoplasma and Toxocara is common in the United States and can be
explained by the common route of exposure to contaminated soil [41]. Among school children in the city of Jataizinho, Parana, 27.4%
(113/412) were reactive for these two species [42]. In a rural population in the Pelotas municipality, Brazil, concomitant seropositivity
for Toxoplasma gondii and Toxocara canis was 38.3% [43]. The seroprevalences of Toxoplasma gondii, Toxocara spp., and their co-
infection in pregnant women were 39.7%, 21.2%, and 9.5%, respectively. Regarding risk factors, contacts with cats and dogs were
significantly associated with seropositivity for Toxoplasma gondii and Toxocara spp., respectively [44]. Multivariate analysis
controlling demographic and risk factors showed that persons infected with Toxocara spp. were more likely to be infected with
Toxoplasma gondii (odds ratio, 1.93; 95% confidence interval, 1.61-2.31); similarly, persons infected with Toxoplasma gondii were
more likely to be infected with Toxocara spp. [45]. However, our patient was repeatedly seronegative for toxoplasmosis, excluding the
possibility of coinfection.

The serological presence of IgM in the absence of IgG indicates early infection, whereas in newborns, it indicates congenital
toxoplasmosis. The presence of both IgM and IgG indicates a current infection, chronic infection, or reactivation [46]. IgM may be
present for several months after the infection resolves. Molecular testing, such as polymerase chain reaction (PCR), detects DNA of a
parasite or protozoan in body fluids. However, false-negative and false-positive results are possible [22, 47, 48]. A negative test result
lessens the likelihood of toxoplasmosis, but does not rule out infection; Toxoplasma may not be present in sufficient quantities to be
detected. Evaluation of local specific antibody production against Toxoplasma gondii in ocular fluid and comparison with production
levels in blood (Goldmann-Witmer coefficient) is even more reliable for establishing the diagnosis [28, 49]. Thirty-six percent of
Toxoplasma gondii cases were detected by PCR, whereas a positive Goldmann-Witmer coefficient was found in 92% of cases [50].

IgG and IgM test results can vary greatly depending on the method and kit used [51]. Furthermore, the specificity of IgM tests
varies greatly, even among lots from the same manufacturer [52]. IgM can persist for several years, and commercial Toxoplasma IgM
diagnostic test kits can yield false-positive results [52]. Therefore, chronic toxoplasmosis can be erroneously classified as an acute
infection, resulting in serious adverse consequences. Repeated testing is accordingly recommended. The interpretation of Toxoplasma
serology at a reference laboratory can help differentiate recently acquired infections from chronic infections. An increasing IgM titer
on subsequent testing suggests recent infection [7-9]. A positive anti-Toxoplasma IgM test result was initially misleading in our patient,
as the fundus was obscured by a heavy cellular reaction, and we relied mainly on serological results. Many experts recommend repeat
testing for both IgM and IgG before the diagnosis of toxoplasmosis [9, 14, 19].
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Table 1. Literature review on toxocariasis

and worms of Toxocara canis were
observed in the feces of the dog.

Author (Year) Study design Ocular findings Laboratory results Treatment
Xie et al. (2022) Case report, Leukocoria, posterior synechiae, cataract, Toxocara IgG was detected in the serum Underwent cataract surgery and
[271 (n =1 patient) and tractional retinal detachment. and aqueous humor. Embryonated eggs received systemic anti-inflammatory

therapy with oral prednisone.

Lin et al. (2022)

Case report

Vitreous inflammatory opacity, optic disc

Anti-Toxocara IgG was detected in vitreous

Underwent PPV twice and received

al. (2021) [29]

(n =1 patient)

mimicking pink hypopyon; non-perfused
white-sheathed retinal vessels mimicking
septic emboli.

culture results were negative. Blood tests
revealed an elevated total IgE level. ELISA
detected anti-Toxocara IgG in vitreous
fluid; however, western blot was negative
for serum anti-Toxocara canis IgG.

[28] and literature elevation with granuloma, and proliferative fluid using ELISA with a high Goldmann-— oral prednisone.
review, (n=1 membrane starting from the optic disc and Witmer coefficient.
patient) extending toward the superior temporal
retina, expanded around a Toxocara larva.
Wakabayashi et Case report, Acute endophthalmitis with hyphema The anterior chamber tap and vitreous tap Underwent an early PPV followed by

administration of oral albendazole and
prednisone.

Inagaki et al.
(2019) [30]

Case report,
n=3
patients)

Granulomatous chorioretinitis, vitritis,
snowbank, macular striae, retinal
membranes, and cystoid macular edema.

Eosinophil proportion of 2.1% in peripheral
white blood cell count. Blood testing by
ELISA was negative for Toxocara antibody;
however, ELISA of vitreous sample was
positive. Normal MRI findings.

Empiric intravitreal clindamycin
without improvement. PPV for
vitreous biopsy and cataract extraction
with intraocular lens implantation, as
well as corticosteroid injection to
control inflammation. Topical
ophthalmic corticosteroid therapy was
also initiated. Oral albendazole.

Fonseca et al.
(2019) [31]

Case report,
(n =1 patient)

Hyperemic optic disc edema at
presentation, and later, a granulomatous
retinal lesion in the superior temporal
artery with adjacent vitreous strands.

Serum ELISA detected Toxocara canis IgG.
Aqueous humor sample was positive for
Toxocara canis antibodies using
immunoblot.

Combined treatment with oral
albendazole 200 mg two times daily for
fifteen days and methylprednisolone
32 mg with slow tapering.

Karaca et al.
(2018) [32]

Case report,
(n =1 patient)

Subretinal fluid in the macula, optic nerve
head edema with indistinct margins, and
star-like macular exudates (neuroretinitis).

Toxocara IgG-seropositive with increased
avidity using ELISA and western blot and
elevated total IgE level without
eosinophilia.

Administration of intravenous
methylprednisolone 1 g daily for one
week with oral albendazole 400 mg
twice daily.

were seropositive.

Sahu et al. (2018) Retrospective Peripheral granuloma was the most A positive serum ELISA for Toxocara canis Combined anti-helminthic and
[33] case series, (n common presentation. antibody occurred in 62.5% (n =10 corticosteroid administered for 31.2%
= 16 patients) patients). (n =5 patients), and 50% (n=8
patients) underwent vitreous surgery.
Iddawela et al. Retrospective Uveitis (n =53, 34.19%), vitritis (n = 20, Using ELISA, 62% (n = 155) were Not reported.
(2017) [34] descriptive 12.9%), choroiditis (n =12, 7.74%), retinal seropositive.
study, (n= lesion (n =10, 6.45%), and endophthalmitis
250 patients) (n=3,1.94%).
Ahn et al. (2014) Retrospective Granuloma was detected in 92.1% (n = 93) Eosinophilia was detected in 10 of 86 Treatment outcomes of combined
[35] cohort study, (posterior pole granuloma [n =47, 50.5%], patients (11.6%) in whom complete blood administration of albendazole and
(n=101 peripheral granuloma [n =41, 44.1%], count results were available. Increased corticosteroids were comparable with
patients) macular granuloma [n = 16, 17.2%], optic serum IgE level was detected in 39 of 56 that of corticosteroid monotherapy;
nerve granuloma [n =2, 2.2%], and patients (69.6%). The mean (standard however, the six-month recurrence rate
combined granuloma [n =5, 5.4%]), deviation) ELISA titer for serum Toxocara in combined treatment (n =4, 17.4%)
intraocular inflammation in 77.2% (n = 78) IgG was 0.398 (0.115) (range, 0.254-0.737) was significantly lower than that in
(anterior uveitis [n =2, 2.6%)], intermediate (titer > 0.250 was considered seropositive). corticosteroid monotherapy (n =6,
uveitis [n =53, 67.9%], posterior uveitis [n = 54.5%).
13, 16.7%], and panuveitis [n =10, 12.8%]),
and vitreoretinal comorbidities composed
of associated retinal nerve fiber layer defect
in 31.7% (n = 32), epiretinal membrane in
26.7% (n = 27), vitreous opacity in 21.8% (n
= 22), tractional/rhegmatogenous retinal
detachment in 12.9% (n = 13), pigmentary
scarring in 7.9% (n = 8), macular edema in
4.0% (n =4), and macular hole in 2.0% (n =
2).
Stewart et al. Retrospective Unilateral inflammation (90.9%), peripheral Serum ELISA for anti-Toxocara antibodies Not reported.
(2005) [36] chart review granuloma (50%), macular granuloma was positive in 50% (n = 11), negative in
study, (n =22 (25%), and moderate to severe vitreous 36.4% (n = 8), and unknown in 13.6% (n =
patients) inflammation mimicking endophthalmitis 3). In two of these, one had a negative
(25%). The primary causes of vision loss serum ELISA, and aqueous humor ELISA
were vitritis (52.6%), cystoid macular revealed positive results. In two of whom
edema (47.4%), and tractional retinal one had an unavailable serum ELISA result,
detachment (36.8%). vitreous ELISA was strongly positive.
Overall, in 64% (n = 14), antibodies
confirmed the diagnosis.
Logar et al. Retrospective Posterior or peripheral retinochoroiditis, Using ELISA for Toxocara canis IgG and Not reported.
(2004) [37] study, (n = vitritis, papillitis, or circumscript confirmation by western blot IgG, 72% (n =
239 patients) endophthalmitis. 172) were seronegative and 28% (n = 67)

Abbreviations: n, number of patients; IgG, immunoglobulin G; ELISA, enzyme-linked immunosorbent assay; PPV, pars plana vitrectomy;
IgE, immunoglobulin E; %, percentage; MRI, magnetic resonance imaging; mg, milligram; g, gram.
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Toxocara IgM tests are not commercially available, and Toxocara IgG may be present in otherwise healthy children in the United
States. ELISA is the test of choice [1]. The diagnosis of ocular toxocariasis is mainly clinical and based on obtaining relevant social
history because the parasitic load and the immune response are low, and serological tests cannot detect the antibody [1, 3]. However,
in dubious cases, confirmatory tests may be required, such as histological demonstration of larvae or cytological studies of ocular fluids
[27-31].

Albendazole, an antiparasitic agent, was administered in our case because of eosinophilia and a complaint of headache,
according to the American Academy of Pediatrics (AAP) recommendations [53]. Eosinophilia is more common in visceral toxocariasis.
However, albendazole has not been demonstrated to kill intraocular larvae [35]. Most ocular manifestations are associated with a
strong inflammatory response to dead worms in the subretinal space. Most providers recommend anti-inflammatory therapy to limit
the intraocular complications of inflammation [3, 35, 54], with topical and oral corticosteroids used in our case. Periocular injection of
corticosteroids is an alternative treatment [3, 54].

Surgical therapy is considered in cases with complications of vitreal hemorrhage, extensive tractional retinal detachment,
rhegmatogenous retinal detachment, or macular pucker from an epiretinal membrane [28, 29]. Other interventions, although not
relevant to this case, may include intravitreal anti-vascular endothelial growth factor therapy to treat the rare secondary choroidal
neovascularization associated with inactive Toxocara granulomas, which threaten vision [36, 55].

Our case reveals the importance of re-evaluating serological tests in children with a strong history of exposure, highlights the
possibility of toxocariasis- versus toxoplasmosis-induced uveitis, and could be a suitable educational example for eye care
practitioners. However, being a case report, its generalizability to all cases of pediatric uveitis with similar manifestations is limited.
Further large-scale multicenter studies using a spectrum of laboratory investigations in individuals suspected of having toxoplasmosis-

or toxocariasis-induced uveitis may provide strong evidence in this context.

CONCLUSIONS

Toxocariasis should be considered in all cases of unilateral posterior uveitis in children exposed to young animals. Toxoplasma IgM
testing has high false-positive rates; thus, repeated testing for both Toxoplasma IgM and IgG is suggested. Notably, diagnosis of the
underlying etiology of uveitis mostly relies on history taking, and detailed ocular examination and laboratory testing should be tailored

according to this guide.
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