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Human toxocariasis is generally a benign, self-curing disease,
and neurologic involvement is quite exceptional. In this
study, we report a case of toxocariasis caused by ingestion
of an unusual transport host, namely live slugs. The clinical
picture comprised eosinophilic lung involvement with severe
neurologic disorders in relation to vasculitis as well as retinal
detachment.
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Human toxocariasis is a worldwide helminthozoonosis related
to the infection of humans by larvae of Toxocara spp, the com-
mon roundworm of canids and felids. Patients are infected
upon ingestion of embryonated eggs present in contaminated
soil or on green vegetables, such as those found in salads,
or more rarely viable larvae contained in the flesh of avian or
mammalian paratenic hosts [1, 2], which sometimes were un-
usual [3]. Young age, geophagia or pica, contact with puppies,
poor socioeconomic level, and residence in rural areas are rec-
ognized risk factors [4]. Toxocariasis elicits various syndromes
that are currently characterized as generalized (visceral larva
migrans and covert toxocariasis) and compartmentalized as
well as ocular and neurologic. Covert toxocariasis, which repre-
sents the majority of the cases, is typically a self-curing, benign

disease [2].Ocular toxocariasis primarily occurs in toddlers and
teenagers and often results in a permanent vision loss in the
concerned eye [5, 6]. Neurologic forms are constantly severe
but are rarely observed, at least in Westernized countries [7, 8].

Case Report

A previously healthy 71-year-old male patient was referred
to the Department of Pneumology in Neuchâtel hospital due
to a fever accompanied with cough, which was nonresponsive to
azithromycin therapy. This syndrome was associated with head-
aches, confusion, memory and balance impairment, and scalp
hyperesthesia. Blood eosinophilia was present and was abnor-
mally elevated on the 1st day after admission (Table 1). Abdom-
inal ultrasonography did not identify any enlargement of the
liver or spleen; however, a contrast computed tomography
(CT) scan demonstrated multiple low-density areas disseminat-
ed through the whole organ. A chest CT scan revealed diffuse
micronodular opacities. Bronchoalveolar lavage and transbron-
chial biopsies identified a sterile and nonhemorrhagic eosino-
philic alveolitis along with a substantial endoalveolar and
interstitial eosinophilic accumulation. A brain magnetic reso-
nance imaging (MRI) revealed subcortical ischemic lesions,
and a cerebrospinal fluid (CSF) examination revealed a granu-
locytic pleocytosis. Parasitological examination of stools did not
retrieve parasite propagula, and results from a large panel of
bacteriology cultivations were negative. Polymerase chain reac-
tion assays on blood for cytomegalovirus, and on fluid from
bronchoalveolar lavage for Chlamydia pneumoniae, Mycoplas-
ma pneumoniae, adenoviruses, bocaviruses, coronavirus 229E,
enteroviruses, influenza A , B and C viruses, metapneumovirus
A and B, parainfluenza 1, 2, 3, 4a and 4b viruses, rhinoviruses,
and respiratory syncytial A and B viruses tested negative.
Serology did not find any blood-specific antibodies against
C pneumoniae, Chlamydia trachomatis, Chlamydia psitacci,
Coxiella burnetii, Legionella pneumophila (serogroups 1–6),
M pneumoniae, and human immunodeficiency virus. Immuno-
diagnoses for autochthonous helminthiases (alveolar and cystic
echinococcoses, strongyloidiasis, and toxocariasis) only tested
positive for toxocariasis (Table 1). Although pathology exami-
nation of a left temporal artery biopsy was unremarkable, as
were the results of laboratory tests for antineutrophil cytoplas-
mic, anti-myeloperoxidase, antinuclear antibodies and rheuma-
toid factor, a hypothesis of vasculitis of unknown etiology that
would have elicited severe neurologic disorders was raised. An
oral corticosteroid therapy was therefore started and yielded a
minor improvement of the clinical picture. One month later,

Received 20 May 2014; accepted 9 July 2014.
Correspondence: J-F Magnaval, MD, ScD, Department of Medical Parasitology, Faculty of

Medicine Purpan, 37 allees Jules-Guesde, 31000-Toulouse, France (jean-francois.magnaval@
univ-tlse3.fr).

Open Forum Infectious Diseases
© The Author 2014. Published by Oxford University Press on behalf of the Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/ .0/), which permits non-commercial reproduction and distribution of the work, in any
medium, provided the original work is not altered or transformed in any way, and that the work
is properly cited. For commercial re-use, please contact journals.permissions@oup.com.
DOI: 10.1093/ofid/ofu063

BRIEF REPORT • OFID • 1

4

mailto:jean-francois.magnaval@univ-tlse3.fr
mailto:jean-francois.magnaval@univ-tlse3.fr
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


a reassessment of the case history revealed a long-standing daily
intake of 2 or 3 raw local slugs for alternative therapy of gastro-
esophageal reflux; this information prompted us to perform fur-
ther investigations. A liver MRI did not identify any
abnormality corresponding with the low-density areas previ-
ously observed by CT scan. Such transient hepatic lesions
have been related to Toxocara spp migrating larvae [9]. This
finding combined with the presence of abnormally elevated
blood eosinophilia, high serum levels of total immunoglobulin
E (Table 1), and the positive result of the specific serodiagnosis
by enzyme-linked immunosorbent assay (ELISA) therefore ori-
ented the diagnosis towards a toxocaral etiology. The patient’s
serum displayed a typical 7-band pattern as assessed byWestern
blot analysis (Toxocara WB; LDBio, Lyon, France) [10]. In CSF,
granulocytic pleocytosis was attributed to eosinophilia, and the
toxocariasis immunodiagnosis via ELISA for intrathecal-specif-
ic antibody synthesis was positive (optical density: 0.330; cutoff
value: 0.110). In the light of these findings, the cause of pulmo-
nary and central nervous system involvement was re-
examined. Toxocaral acute eosinophilic pneumonia corre-
sponded with the patient’s clinical and imaging lung assessment
as reported in the literature [11, 12]. Brain lesions observed by

MRI were consistent with a hypothesis of cerebral vasculitis
caused by toxocariasis [13]. Ophthalmological examination in-
cluding angiography detected a peripheral and inferior retinal
detachment in the right eye along with a yellowish exudating
mass located at 6-hour, and all of these signs were evocative
of ocular toxocariasis [5]. The patient was therefore diagnosed
as presenting with a severe form of toxocariasis that affected the
lung, brain arteries, and eye. Corticosteroid treatment was ta-
pered, and anthelmintic therapy with oral albendazole (800
mg daily) was initiated for 10 days [14], resulting in a substan-
tial improvement in some clinical and laboratory parameters.
The table summarizes the evolution. Six months later, an oph-
thalmological check-up reported a right eye with much less in-
flammation. The retinal detachment area had resolved with a
dense scar. The mass at 6-hour, which looked like a Toxocara
granuloma, had sharply decreased in size and was found to be
faintly exudating by angiography.
This case history represents a remarkable combination of rare

epidemiological and clinical features. Toxocariasis after inges-
tion of local raw snails used as a folk remedy for gastric ulcer
has been reported only twice, once in Catalonia [15] and once
in Italy [16]. Terrestrial mollusks are not recognized as

Table 1. Kinetics of Clinical, Radiologic, and Laboratory Parameters

1 Week
Before

Admission

Hospitalization
Day 1

Hospitalization
Day 9

Hospitalization
Day 13

1 month
after

admission

At the
time of
diagnosis

3 weeks after 20-
day treatment with

albendazole

1
year
later

Eosinophilia (g/L)a 2.2 4.93 1.94 0 0.23 0.72 0.41 0.05

Exhaled nitric oxide
(ppb)b

50 29 12

Total IgE (kIU/L)c 608 375 208 278 234

Toxocara ELISA (OD)d 1.64 1.19 0.84 0.83 0.46
Headachese ++++ ++++ +++ + + + + +

Scalp hyperesthesiae ++++ ++++ ++ 0 0 0 0 0

Balance impairmente +++ +++ +++ ++ ++ ++ ++ +
Memory impairmente ++++ ++++ ++++ ++++ +++ +++ +++ ++

Confusione ++++ ++++ ++ 0 0 0 0 0

Coughe ++++ ++++ +++ 0 0 0 0 0
Fever (≥38.5°C)f + + + 0 0 0 0 0

Chest HRCT scan Diffuse
micronodular
opacities

Unremarkable

Prednisone (mg/day)g 0 0 0 70 15 2 0 0

Abbreviations: ELISA, enzyme-linked immunosorbent assay; HRCT, high-resolution computed tomography; Ig, immunoglobulin; OD, optical density; ppb, parts per
billion.
a Normal range for 0–0.4 g/L.
b Normal range for 5–25 ppb.
c Normal range for 5–150 kIU/L.
d Normal value <0.5 OD.
e ++++ very severe, +++ severe, ++ moderate, +mild, 0 absence.
f + presence, 0 absence.
g Treatment with steroid pulses from 10th to 12th day of hospitalization.
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paratenic hosts for Toxocara spp larvae. Most likely, these gas-
tropods captured embryonated eggs in their mucus when they
moved on contaminated soils, thereby playing a phoretic role.
It would be illogical to draw general pathophysiological con-
clusions from 3 cases. However, it should be noted the Italian
case also suffered a serious neurologic involvement, including
mental clouding, nystagmus, diplopia, peripheral limbs ataxia,
urinary retention, and slackened deep tendon reflexes, whereas
joint stiffness and myalgias suggested the presence of a possi-
ble vasculitis. If additional cases displaying the same unusual
method of contamination also present with neurologic disor-
ders, the potential role of mollusks in the increased pathoge-
nicity of Toxocara spp larvae should be investigated.
Central nervous system involvement in toxocariasis is un-

common, with less than 60 cases reported in the English liter-
ature [7, 8]. In this series of publications, cerebral vasculitis was
a rarity that was only observed in 5 patients (review by Lompo
et al [17]). Intense release of cationic proteins from activated eo-
sinophil cells could be cited as a possible cause of this phenom-
enon, which is also reported in neuroschistosomiasis [18]. The
protein content of eosinophil granules is toxic to endothelial
cells and muscle cells, particularly in the heart. According to
this hypothesis, this 3-week, high-dosage treatment with corti-
costeroids certainly avoided further major sequelae in our pa-
tient. Ocular involvement, which included retinal detachment
and peripheral granuloma in this case, might occur during gen-
eralized forms of toxocariasis [6] but was never found to be as-
sociated with cerebral vasculitis.
Albeit a widespread zoonosis, even in Westernized countries

[2], toxocariasis remains a neglected disease [19], and this re-
port demonstrates that numerous questions surrounding its
pathophysiology and clinical manifestations remain.
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