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Abstract

This paper reports a case of toxocariasis with cardiac manifestations. The patient was a 48-year-old man
suffering from a Loffler endocarditis with hypereosinophilia. ELISA and Western blot tests confirmed the diagnosis of
toxocariasis. The disease was successfully managed by a combination of albendazole and corticosteroids.

A few cases of cardiac toxocariasis have been described previously in the literature focusing on this unusual
location. Eosinophils may have a key role in the pathogenesis of the disease. Therefore, clinicians should always
investigate toxocariasis in case of hypereosinophilia with cardiac involvement.

Keywords: Toxocara; Larva migrans syndrome; Hypereosinophilia;
Loffler endocarditis; Albendazole; Corticoids

Introduction

Toxocariasis is one of the most frequent zoonotic helminthiasis
although its frequency is underestimated due to common
asymptomatic manifestations.

Toxocara is a nematode that infects the intestine of animals and
includes Toxocara canis in dogs and Toxocara cati in cats.
Embryonated eggs of Toxocarabecome adults after three to four weeks
and emit up to 200 000 eggs per day [1]. Toxocara infection in humans
and other paratenic hosts is a parasitic impasse. In such hosts, L2
larvae are pending in tissues forming eosinophilic granuloma lasting
several years. Contamination is mostly linked to the presence of dogs
or cats in the entourage, poor hygiene, frequentation of public
gardens, or in rare cases, consumption of undercooked paratenic hosts
[1]. Clinical signs are extremely varied and depend on the importance
of infestation and its repetition, larvae localization, and individual
sensitivity.

The major clinical form is visceral larva migrans (VLM) syndrome
that occurs more frequently in children in tropical countries after
massive contamination. In developed countries, asymptomatic or mild
forms are more common with limited infestation rates [1]. The
digestive tract is the main definitive location. However, unusual
localizations leading to organ damage are typically restricted to some
systems including eyes, heart, lungs, skin, spleen, gastrointestinal tract,
and central nervous system (CNS) [2]. Despite a favorable evolution of
the disease in most cases, the outcome could be fatal if such particular
localizations are infested.

In the literature, 18 observations of cardiac toxocariasis have been
reported including 11 cases of myocarditis, three cases of tamponades,

three cases of Loffler fibroblastic endocarditis, and one case of
myopericarditis [3-5]. This paper describes a fourth case of
endocarditis [6-8] due to Zoxocara sp. and reviews the literature
describing this uncommon localization, highlighting the difficulties of
follow-up.

Case Report

On August 29, 2014, a 48-year-old man with a medical history of
hereditary myopathy was admitted to the University Hospital of
Nancy (France) for recurrent bronchitis with fever and purpura in the
lower limbs. Blood analyses revealed a small inflammatory syndrome
with a C-reactive protein (CRP) value of 15 mg/L and
hypereosinophilia of 13 G/L. Analyses were conducted to explain this
hypereosinophilia as bacteria, viruses, autoimmune researches and
also oncological marker genetic investigations sought to reveal
eosinophilic leukemia; all results were negative. Parasitological
examination of stools was carried out together with serological
analyses for toxocariasis, toxoplasmosis, echinococcosis, and
anguillulosis.

Hypereosinophilia was further investigated by transthoracic and
transesophageal echocardiography, which revealed the presence of 3
cm vegetations on the left ventricular wall and a small pericardial
effusion (Figure 1). A thoracic computed tomography scan confirmed
these findings, together with pulmonary micronodules and
hypodensity. Blood cultures were sampled to eliminate bacterial
endocarditis; the results were negative.

A biopsy of the purpura lesions was performed and revealed
eosinophilic infiltration in the dermis and the hypodermis compatible
with the hypereosinophilic context. The diagnosis of Loffler
endocarditis secondary to chronic hypereosinophilia was retained.
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The medical history of the patient described the presence of anti-
Toxocara sp. antibodies in 2007 associated with persistent
hypereosinophilia (0.86 G/L). This episode was treated by a single dose
of ivermectin. No serological control was performed, although the
eosinophils rate was still high in 2013 at 1.5 G/L.

Figure 1: Echocardiography showing a modified parasternal long
axis view of a long vegetation originating from the lateral wall.

During the patient’s hospitalization, hypereosinophilia increased to
22 G/L. Stool examinations revealed numerous pinworm eggs
(Enterobius vermicularis); nevertheless, this helminth was probably
not the leading cause of the high hypereosinophilia because it does not
usually invade human tissues. Three days later, toxocariasis serology
was weakly positive (0.96 for a threshold of 1 (grey zone between 0.6
and 1) - Toxocara canis BORDIER Affinity Products). Confronted
with these first results, a Western blot test was performed and
confirmed the antibody specificity (Figure 2) (7oxocara Western blot
LDBio diagnostics). The other serologies were all negative.

After the introduction of corticosteroids at a dose of 60 mg daily
combined with albendazole at a dose of 400 mg twice daily,
eosinophilia regressed to 0.38 G/L after one week. One month later,
the overall clinical evolution was favorable with almost total
disappearance of the cardiac vegetations.

Discussion

Hypereosinophilia may be associated with various etiologies
including autoimmune or neoplasic diseases, parasites, drugs, allergic
reactions, etc., justifying broad etiological investigations [2].
Helminthiasis is one of the first causes to investigate in case of
hypereosinophilia, particularly if the patient has travelled in the tropics
[9]. In our case, as the patient had never travelled outside France and
owned cats and dogs, the most probable suspected helminth etiology
was contamination by 7oxocara sp., probably transmitted by his pets.

Biological, clinical, and epidemiological investigations are essential
to confirm the diagnosis of toxocariasis. Guidance signs are
represented by hypereosinophilia and an increase of total IgE.
Nevertheless, definitive diagnosis is based on the search for specific
antibodies (IgG) against the larval excretory-secretory (TES) antigens
of Toxocara by ELISA techniques (enzyme-linked immunosorbent
assay). Because of cross reaction with other nematodes antibodies, the
test must be confirmed by Western Blot, highlighting the more
specific, low molecular weight bands (Figure 2) [1]. However, a

positive immunodiagnostic test cannot distinguish between a recent
infection, a past infection, or reactivation of dormant larvae. In
addition, the long-term persistence of IgM antibodies and the lower
affinity of early stage antibodies are not helpful. The most promising
approach seems to be the detection of TES-Ag high IgG avidity
excluding a recent infection over a period of three months [10]. This
method is not yet widespread and thus was not performed here.
However, in view of the patient’s biological history, he was probably
infected a long time ago without any particular symptoms and his
heart damage could be more recent causing a significant increase in
the eosinophil count, leading to hospitalization.
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Figure 2: Positive Toxocara Western blot test obtained in our case
High molecular weight (HMW) bands>80 kDa associated with
lower specificity and a cross reaction with other helminthiasis Low
molecular weight (LMW) bands specific of Toxocara antigens: a
positive test highlights at least two bands between 24 and 35 kDa.

Of the 18 reported cases of toxocariasis with cardiac manifestations
[3-5], with the exception of three asymptomatic cases discovered
incidentally (surgery and hypereosinophilia), patients first suffered
from dyspnea (nine patients), thoracic pain (five patients), edema
(three patients), and extracardiac symptoms of digestive origin (two
cases of abdominal pain, one case of diarrhea, and one case of
hepatomegaly) or cutaneous origin (three cases of hives and in our
case, purpura). Death occurred in two children with myocarditis [11].

Globally, for all cases, even if eosinophil rates are inconstantly
reported, they remain often high with three reported cases of mild
eosinophilia (0.5-1.5 G/L), four cases of marked eosinophilia (1.5-3
G/L), and seven cases of massive eosinophilia episodes (>3 G/L),
including our patient. Eosinophils play an essential role in the
pathogenesis of the disease by producing a wide range of pro-
inflammatory mediators including cationic proteins, such as
eosinophil major basic protein (MBP) or eosinophil peroxydase
(EPO), released by degranulation. Their biological properties create
direct toxicity against microorganisms, but also against host organ
cells. This effect activates inflammatory cells and platelets, which
contribute to local inflammation and leukocyte recruitment, leading to
host organ damage [2]. In the heart, all layers can be affected by these
disorders, mostly the myocardium. Three stages are commonly
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described during eosinophil invasion: acute necrotizing phase,
thrombotic phase, and at the end of the disease, endomyocardial
fibrosis phase. Globally, toxocariasis is not easily diagnosed until the
final pathological stage [3,12].

Cardiac manifestations may result from larvae invasion or
inflammatory reaction; only a few reported cases have described larvae
in cardiac tissues [13]. A cardiac biopsy was performed in seven cases
only and - except in one case [5] - always showed inflammatory
infiltrate implying eosinophils, but only two cases revealed the
presence of larval debris [4]. However, as this is an invasive technique,
often difficult to perform and may lead to procedural complications, it
is rarely used. Transthoracic and transesophageal echocardiography is
the main tool to diagnose cardiac involvement [9]. Both types of
echocardiography were performed in our case and revealed the
presence of several vegetations on the left ventricular wall (Figure 1).

Among the reported cases, therapeutic attitudes differed greatly: six
patients were treated with a combination of corticosteroids and
antiparasitic drugs such as albendazole, two were treated with
corticosteroids only, three were treated with antiparasite drugs only,
five were given symptomatic treatment, two patients were not treated,
and treatment was not specified in two patients [3-5]. Treatment is
unnecessary for asymptomatic persons; otherwise, combined therapy
using corticosteroids and antiparasitic drugs such as albendazole is
more frequently used. Theorically, based on the potential
symptomatology, this treatment seems to be the most appropriate, but
studies including large populations are lacking [12]. Before initiating
the antiparasitic treatment, an ophthalmologic examination is
necessary because of the risk of a parasitic lysis that may worsen eye
lesions. Treatment effectiveness should then be assessed almost one
month after its completion and should reveal a decrease of clinical
symptoms and eosinophilia [1]. In case of cardiac manifestations
occurring during toxocariasis, there is no consensus on treatment.
Finally, essential prophylactic measures must be well known to avoid
worm contamination: thoroughly washing hands and vegetables,
worming puppies, and protecting gardens and playgrounds from
animal waste.

In conclusion, cardiac manifestations of toxocariasis are rare, but
probably underestimated, and may lead to death or irreversible
complications. Therefore, a diagnosis of toxocariasis must be sought as

soon as possible when faced with cardiac involvement and
hypereosinophilia.
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