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Toxocariasis: visceral larva migrans in children

Elaine A. A. Carvalho,! Regina L. Rocha2

Abstract

Objectives: To present a detailed investigation of risk factors, symptoms, and laboratory and imaging tests that
may be useful to establish the clinical laboratory diagnosis of visceral larva migrans (VLM) in children, demonstrating
the importance of diagnosis and treatment to prevent complications in the eyes, liver, and other organs.

Sources: Literature review using the MEDLINE and LILACS (1952-2009) databases, selecting the most recent
and representative articles on the topic.

Summary of the findings: VLM is an infectious disease with non-specific clinical presentation, whose transmission
is related to contact with dogs, especially puppies, and which may progress to late systemic complications in vital
organs such as the eyes and the central nervous system. IgG (ELISA) anti-T. canis can be used to establish the
laboratory diagnosis. Higher cutoff points suggest recent illness and lower cutoff points demonstrate mild infection
or infection in remission. Therapeutic response may be assessed by means of eosinophil blood cell count. The
present article provides the pediatrician with updated information regarding VLM, a disease of high prevalence
worldwide and in Brazil.

Conclusions: The diagnosis of VLM depends mainly on the presence of dogs in the child’s household,
associated with ELISA (IgG anti-T. canis), using excretory-secretory antigens of Toxocara canis. Prospective
studies are warranted to assess the best drug therapy. Prevention is the most important strategy because of the
high prevalence of T. canis in urban areas.
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Introduction

The term visceral larva migrans (VLM) syndrome
was first used by Beaver et al.! in 1952, when the
authors reported on the clinical picture of three children
with significant chronic eosinophilia, hepatomegaly, lung
infiltration, fever, cough, and hyperglobulinemia caused by
penetration of nematode larvae in the liver and possibility
of migration to other organs. Beaver et al.! used the
term VLM to describe the migration of larvae at second
stage through the organs of a human host,! finding and
identifying the second stage of the larva Toxocara canis,
the common dog ascarid, in children’s tissues.2

T. canis and T. cati are found throughout the world
because of human settlement in nearly all regions of the

Earth. The tendency of human beings (almost a genetic
obligation) to live with several pets, particularly cats
and dogs, has promoted the worldwide distribution of
toxocariasis.3

The high prevalence of this disease in children all around
the world and in Brazil has prompted this literature review. The
difficulty to establish the diagnosis of this infection because
of the diversity of symptoms and possible complications in
the eyes, brain, liver, and other organs suggested the need
for wide dissemination of information on this topic. We used
the MEDLINE and LILACS databases, selecting the latest
and most representative article and textbooks on this topic,
covering the period from 1952 to 2009.
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Epidemiology

The genus Toxocara belongs to the phylum
Nemathelminthes, class Nematoda, order Ascaroidea, family
and subfamily Ascarinae and comprises 21 species. The
species T. canis (Belascaris marginata), T. cati (Toxocara
mystax), and Toxascaris leonina are the most commonly
involved in the VLM syndrome.4 The ascarids responsible
for causing toxocariasis in the human host are T. canis
and T. cati.3

Adult worms live on average 4 months and, after about 6
months, almost all are spontaneously eliminated by the host.4
The female T. canis produces up to 200,000 eggs,> which
are resistant to hostile factors and may remain viable for
long periodsin soil.# The eggs are not embryonated in faeces
and therefore are not infectious. Appropriate conditions of
temperature (15 to 35 °C) and humidity are necessary to
ensure embryonation, and under these conditions, 85% of
the eggs become infectious within 2 to 5 weeks.®

The definitive host is the domestic dog, in which the
parasite lives as an adult inside the lumen of the small
intestine.3 The history of T. canis depends on the age and
sex of the dog.> After embryonation under appropriate
environmental conditions, dogs can become infected in
several different ways.

a) Ingestion of infective eggs: the dog ingests the
embryonated egg, which appears in the faeces 4-5
weeks after infection.#>

b) Ingestion of larva and tissues of paratenic hosts
(earthworms, ants and other invertebrates that inhabit
the soil).3

c) Transplacental migration: prevalence of T. canis in pups
is about 100%.7

d) ransmission of the larva from the milk of a female dog
that nurses her pups: the presence of larvae in the
colostrum reaches its maximum rate during the 2nd
week of lactation.*

e) Female dog ingestion of the larvae of T. canis found in
the vomit or feces of pups while cleaning them.#

Dog defecation in public places contributes to
environmental contamination with Toxocara, promoting
zoonotic transmission.> Studies in Brazil have found
parasite eggs in the soil®; contamination ranged from
17.5 to 53.3%.9-14

Child infection occurs by ingestion of eggs of T. canis!> by
means of direct contamination of the hands and, especially,
the fingers; direct contact with pups, mainly those aged
between 2 weeks and 6 months; indirectly, by means of
contact with objects contaminated with infected eggs inside
or outside the home, and by ingestion of soil containing
larvae or infected eggs.

VLM syndrome is a disease caused by ingestion of soil16-18
containing larvae or eggs infected with T. canis.1® Geophagy
was not statistically significant for some authors.16,19-21
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Some studies have reported the presence of pica (eating
inedible substances) in children with VLM1:3.22-28: whereas
others have reported an association between pica and
toxocariasis.>29-32 Pica is detected in many children with
VLM, with a higher prevalence among children between 1
and 6 years (10 to 30%) and being slightly more common in
boys than in girls.1® Glickman et al.1® showed an association
between specific forms of pica for feces, dirt or ashes and
infection with T. canis in 100 children between 1 and 6
years. A 2005 study showed an association between positive
serology for T. canis and the presence of pups and contact
with dirt among children with a mean age of 6.5 years.16 A
study has shown no association of nail biting with positive
serology for T. canis'®; however, in another study, nail biting
was a risk factor for toxocariasis.33

The presence of a dog in the house was a risk factor for
seropositivity in several studies.17,19,20,23,24,30,31,34-36 Some
authors have found no association between dog owners!” and
frequency of Toxocara infection, which could be explained
by appropriate hygiene measures taken by adults. Other
studies have shown an association between positive serology
for T. canis in owners of pups under 3 months.16,30

Iddawela et al. showed that the socioeconomic status was
notsignificant as a risk factor for toxocariasis.3% Other authors
have shown a significant association between seropositivity
and socioeconomic indicators, such as low income and
education level.>33.37 Several authors have found a high
prevalence in regions with low purchasing power, low rate
of urbanization, and where part of the population did not
have access to sanitary conditions.17:33:38 The highest rates
of seroprevalence are associated with low socioeconomic
and/or educational level.19.21,39-43 In Brasilia, the federal
capital of Brazil, a study has demonstrated seropositive for
T. canis of 21.8% in samples collected in the laboratory of a
public hospital and 3% in middle-class children attending a
private laboratory.4* Some studies have shown an association
between living in a rural area and toxocariasis.17:20,3545

The prevalence of antibodies of T. canis in the healthy
population shows great territorial variability.>

Several studies have shown seroprevalence ranging
between 9.7 and 43%.30.37,:46-49 Other studies describing
isolated cases have shown toxocariasisin children between 16
months and 6 years.1:50-54 Other studies conducted in Brazil,
with larger sample size, have shown prevalence between 1
and 14 years.13:16,31,33,55 A similar finding was detected in
studies conducted in other countries.30:56 Glickman found the
average age of 5.6 years in 1980 (unpublished results). In
developed countries, the prevalence was higher in children
up to 7 years;53257 but a study conducted in the state of
Rio Grande do Sul has shown toxocariasis in children from
8 months to 7 years of age.?¢ In other Brazilian studies,
the prevalent age was over 5 years.13:31,33,55 Case-control

studies did not find a significant difference in terms of
age.17,29,33,35-37,58
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Several authors have shown a higher prevalence in
males,19:37,39,41,42,46 with a male ratio of 1.5:1 and a female
ratio of 2.3:1.5:26:28,58 Similarly to what happens with adults,
this relationship is up to three times higherin males compared
to females in children.5® However, in several studies, there
was no statistical difference between male and female
patients with toxocariasis.16:20,29-33,35,36,44,55

In Brazil, seroepidemiological studies on human

toxocariasis have shown variation in the prevalence from
7 to 54_80/0.13,16,33,42,55,60-66

Pathogenesis

Several factors may contribute to the pathogenesis of
toxocariasis in human beings?>: inflammatory reactions
triggered by the presence of larvae in the tissue; host's
immune conditions; frequency of intake of egg larvae;
number of larvae ingested; host sensitization to antigens
typical of the larva; and host sensitization to products
secreted and/or excreted by the larva.

Experimental studies in animals with larval T. canis and
observations of its behavior, distribution, persistence, and
pathogenicity in humans show that the type of infection
caused by this species is markedly different from those
produced by nematodes: the inactive larva of Toxocara may
be reactivated at some point and migrate again.®”

The pathogenic mechanisms of VLM and ocular /arva
migrans (OLM) are different.> Smaller amounts of Toxocara
larvae are associated with increased probability of OLM than
VLM, > which may explain why antibody titers of Toxocara are
generally lower in cases of OLM than in cases of VLM.4

In biopsies and autopsies of naturally infected children
and experimentally infected animals, tissue invasion by
larvae results in an encapsulation of the T. canis larva in the
hosttissue, which can be considered a reaction that promotes
long stay and prolonged infectivity of the larvae.2

Table 1 -
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Clinical manifestations

Many infections caused by Toxocara are asymptomaticand
may reach 44.4% of prevalence,>8 and systemic toxocariasis
occurs in around 15.5% of the diagnosed cases.%8

Because of the variability of signs and symptoms of the
disease, in 1988 toxocariasis was divided into two main
forms: VLM and ocular toxocariasis.®® Between 1992 and
1993, a third clinical form called covert toxocariasis was
described in seropositive patients, with gastrointestinal
disturbances, weakness, and lethargy.”0.71

The proposed new classification was the association
between the state of clinical observation, the involvement
of immunopathogenic mechanisms, including the degree of
serological response, and the location of the Toxocara larva.
This classification divides human toxocariasis into: classical
systemic, asymptomatic, covert, and compartmentalized
(ocular and neurological). The last two forms should be
classified separately, as probably the eyes or the brain
are the final sites of migration for the Toxocara larva.5”
These classification and approach to clinical therapy (based
on clinical and laboratory abnormalities) and preventive
treatment (to avoid possible complications in the eyes
and brain) are shown in Table 1.72

Classical systemic visceral larva migrans

VLM syndrome was described by Beaver etal.,1in 1952,
as a severe systemic form, characterized by high eosinophilia,
hepatosplenomegaly, fever, hypergammaglobulinemia,?!
high isohemagglutinin titers, leukocytosis,’3 occurring in
children between 1 and 5 years of age, for an average
of 2 years.’3 Among the possible consequences of
prolonged and severe eosinophilia are pulmonary fibrosis
and eosinophilic myocardial fibrosis.74-76

Snyder25 reported on 20 children between 16 and 48
months, with VLM; history of geophagy and fever (55%);

Classification of clinical forms of human toxocariasis and rationale for clinical and preventive treatments

Patient’s clinical characteristics (intensity)

Rationale of treatment

Clinical forms Symptoms Signs Serology Eosinophilia IgE Clinical* Preventive*
VLM

Classical High Moderate High High Moderate Yest

Incomplete Mild Mild Moderate Moderate Mild Yes Yes*
OLM High High Mild Uncertain Uncertain Yes
NLM Mild Mild Mild Uncertain Uncertain Yes
Covert toxocariasis Uncertain Mild Moderate Uncertain Moderate Yes Yes*
Asymptomatic toxocariasis None None Mild Uncertain Uncertain No To be

considered*

IgE = immunoglobulin E; NLM = neurological larva migrans; OLM = ocular larva migrans; VLM = visceral larva migrans.

* A course of albendazole 15 mg/kg/day for 5 days.
t In some cases treatment must be repeated.
 |If positive serology and eosinophilia > 400/mm3.
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pallor (40%); coughing or bronchospasm (20%); moderate
hepatomegaly (85%); and mild splenomegaly (45%). All
patients had marked leukocytosis, eosinophilia above 50%
in 60% of cases, reaching 90% in one case.?>

Baldisserotto et al.”? described 18 cases of toxocariasis
showing the following clinical findings: hepatomegaly
(72.7%), splenomegaly (50%), history of contact with pups
(38.8%), cervical adenitis (33.3% ), pulmonary symptoms
(27.7%), fever (22.2%), pallor (16.6%), geophagy (16.6%),
limb pain (11.1%), and skin lesions (5.5%), and 16.6%
were asymptomatic.

Gonzalez et al.’09 described VLM characterized
by fever, leukocytosis with persistent eosinophilia,
hypergammaglobulinemia, and hepatomegaly. In some
cases, there was wheezing, and 1/3 of patients had
pulmonary infiltrates.50

Altcheh et al.>8 found fever in 5.5% of patients. These
findings are in disagreement with other studies in which
symptomatic patients had higher prevalence fever.25
Iddawela et al.30% showed an association between fever and
positive ELISA for T. canis.

Some authors who conducted case-control studies
found no significant difference between anthropometric
measures and positive serology for T. canis.2* Figueiredo
et al.16 found an association between lower height for age
and seropositivity for T. canis.

Some studies have shown that anemia (assessed by
means of hemoglobin) was not significant regarding the
presence of T. canis.16:17.58 On the other hand, there
are reports of isolated cases of children with anemia and
toxocariasis.1:2547:50,52,78,79 There are several isolated reports
of leukocytosis in patients with toxocariasis.1:25:26,51-53,55,76-81
Glickman et al.32 showed an association between increased
white blood cell count above 10,000 cells/mm3 and positive
ELISA for T. canis.

Weight loss was associated with positive serology for
T. canis by Iddawela et al.30

Incomplete VLM, which was proposed by Luzna-Lyskov
et al.”¢ in 2000, is restricted to cases clinically much less
severe in which only a few signs of the VLM form may occur,
such asincreased hepatomegaly and eosinophilia in patients
with positive serology (ELISA) anti-Toxocara.”®

Neurological and ocular larva migrans

Ocular toxocariasis occurs primarily in young patients
and affects men and women with similar frequency. In the
literature, the prevalence ranged from 0 to 10%,31,58,82
and the age ranged from 3 to 11 years22.5° with a mean of
8 years.”3 In an isolated case report, age was 9 years.2?
Glickman, in 1980, conducted a study involving 90 patients
with VLM and found OLM in 34 patients with mean age of
12.1 years, male:female ratio of 2.4:1, and duration of 2
years when there was association of OLM and VLM.>
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The disease is unilateral in most cases, with mild to
moderate or diffuse inflammation.83.84 Clinical presentation
ranges from granuloma in the peripheral retina in 50% of
eyes, 25% in the macula, and 25% have endophthalmitis.
A granuloma may also occur in the optic nerve. The most
common clinical signs and the major cause of vision loss
are vitreous inflammation, cystoid macular edema, and
traction of vitreoretinal filaments toward the optic nerve
and/or granuloma.8>

Eosinophilia is usually absent in ocular toxocariasis, as
reported by Magnaval et al.8¢ and Sabrosa & de Souza2¢
both in 2001. Oréfice et al.83 reviewed 30 cases of possible
OLM. Only 17 underwent ELISA, 15 cases were positive and
all of them had unilateral vitritis. There were multiple and
disseminated ocular lesions in the posterior pole inside the
medial retina.83 Schantz et al.34 described ocularinvolvement
10 years after the diagnosis of VLM.

InSlovenia, 239 serafrom patients with positive IgG ELISA
T. canis test and confirmed by IgG Western-blot analysis
showed unilateral ocular inflammatory manifestations such
as peripheral or posterior retinochoroiditis, vitritis, papillitis
or circumscribed endophthalmitis.8”

In a case-control study with epileptic patients, the authors
found associations between partial epilepsy and positive
serology (ELISA) for T. canis.88In 2004, a case of an 11-year-
old child with generalized epileptic seizures, cystichypodense
lesion in the right parietal region, normal cerebrospinal fluid
and positive serum ELISA for T. canis.8®

Covert toxocariasis

Prior to the first report of VLM by Beaver et al.,! there
were reports on cases of eosinophilia associated with other
clinical changes that could have been covert toxocariasis.

According to its definition, covert toxocariasis is
characterized by nonspecific symptoms and signs, which
are not associated with the categories of classical larva
migrans, incomplete larva migrans, OLM, or NLM. The clinical
manifestation of covert toxocariasis varies widely, with
pulmonary involvement, such as asthma, acute bronchitis,
pneumonia with or without Loeffler's syndrome,90.°1
skin problems, such as chronic urticaria or eczema,9?
lymphadenopathy, myositis, and pseudorheumatoid
syndrome.®3 Covert toxocariasis is often confirmed by the
disappearance or alleviation of symptoms and signs after
treatment with anti-Toxocara.5”

Asymptomatic toxocariasis

Asymptomatic toxocariasis, diagnosed based on
serology, occurs mainly in mild or old infections and may be
accompanied by eosinophilia.?* Glickman et al.> published
a study of asymptomatic infection with a prevalence of 5%
in White children (preschool and school age children) and
almost 25% in Black children.>
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A major concern regarding Toxocara seropositive
asymptomatic children is the risk of progression from
asymptomatic infection to NLM or OLM.%4

In many populations, the occurrence of low but variable
positive ELISA titers apparently suggests the prevalence of
asymptomatic toxocariasis,”3 which ranged in the literature
between 7 and 44.4%.26:58,60,94

Visceral involvement of other systems

Based on the description by Beaveretal.,1in 1952, there
were several reports of toxocariasis with skin problems,
but the diagnosis was not confirmed by biopsy. Atopic
dermatitis was not associated with toxocariasis in published
studies.16:95

Herry et al.8! described a case of cardiac tamponade in
a 50-year-old man who were seropositive for T. canis.

In 1952, Beaver et al.! described three children who
had hepatomegaly, and one of them also had splenomegaly.
They underwent laparotomy and biopsy (in only two of them
the material was conclusive), showing an extensive area of
hepatic necrosis and inflammation between the center of
the necrosis and the portal space. The authors found the
presence of eosinophilic leukocytes and epithelial and giant
cells around the areas of necrosis. The larva of the parasite
was found in the region of eosinophils without necrosis or
other injuries, suggesting that the parasite had recently
installed in the liver.!

There was no association between hepatomegaly
and splenomegaly and positive serology for T. canis
according to some authors in terms of hepatomegaly32 and
splenomegaly.16 Other authors have shown an association
between toxocariasis and hepatomegaly.16:95 In several
isolated cases of toxocariasis, hepatosplenomegaly has
been reported.! Other authors disagree on those findings,
showing a prevalence of hepatomegaly ranging from 11.1
and 85%,2528,58 and splenomegaly between 20 and 45%.
In a Brazilian study with larger sample sizes, hepatomegaly
was found in 53.8% of children and splenomegaly in 3.8%.31
The liver may be slightly increased, as it was shown in
90.5% of 21 children with toxocariasis.®®

Association between abdominal pain and seropositivity
for toxocariasis has not been found in some studies.16:97
Taylor et al.%® reported abdominal pain as one of the most
common symptoms, especially in children with higher titers.
Iddawela et al.3? hypothesized that the major cause of
abdominal pain is idiopathic toxocariasis. Abdominal pain
may caused by lymphadenitis as a host response to larval
migration.30

Since 1992, isolated cases of liver involvement with
positive serologic test for T. canis in adults have been
reported.’898:99 However, until 1994, there have been
cases of liver alterations on ultrasound in children with
positive ELISA for anti-Toxocara antibody reported in
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the literature.79:100 Souza3! described 104 children with
positive ELISA for T. canis, and 53.8% had hepatomegaly.
Among these, 16.1% showed liver ultrasound images of
hypoechogenic micronodular type, suggesting that they are
compatible with eosinophilic granulomas.3!

Baldisserotto et al.”” described 18 children with positive
serology (ELISA) for toxocariasis. In 15 of them, the
authors found ill-defined hypoechoic liver nodules whose
diameters were up to 8 mm. In 14 patients, there was
hepatic hilar lymph node enlargement (77.7%). Pancreatic
lymph nodes were found in two children. The ultrasound
revealed hepatomegaly and splenomegaly in 13 patients
with homogeneous parenchymain nine of them. Liver biopsy
was performed in two children, which revealed eosinophilic
exudation, but there were no larvae or granulomas.”’
Gdnzalez et al.50 described 16 children with positive serology
(ELISA) for toxocariasis and ultrasound changes in the liver
in 50% of them.

Since 2001, studies in adults with hepatic eosinophilic
granulomas showing positive serology for Toxocara sp.10!
and multiple hepatic lesions®9:102 have been published,
as well as a report on three cases of children with liver
granuloma on abdominal ultrasound.>8

There are reports in the literature on the association of
liver abscess and toxocariasis, with the incidence ranging
from 27 to 63%.103-105

Between 1996 and 2002, three confirmed cases of
eosinophilic pleural effusion with positive ELISA for T. canis
were described.106-108

The presence of asthma in patients with toxocariasis
has been reported by some authors,®5 and the association
between asthma and toxocariasis was described in some
studies.16:109 Buijs et al.110 suggested that only children
with atopic predisposition shown an association between
infection with T. canis and allergic reactions; in agreement
with that, Taylor et al.6® found no association between
asthma and positive ELISA for T. canis.

The literature includes reports on the presence of
bronchospasm in children with toxocariasis.25:31:51,73 Alderete
et al.33 showed that wheezing was associated with positive
serology. Other authors reported that respiratory symptoms,
such as cough, were common among children with positive
serology for T. canis,30.95:111,112 however, a study conducted
in Brazil found no association between seropositivity and
cough.16 The reaction and the natural history of the host
regarding the migration of the larva in the second stage
inside the lungs have not been established.112

Lymphedema and high titers of ELISA for T. canis have
been described.>2 We could not find studies showing an
association between enlarged lymph nodes and positive
ELISA for T. canis. Some authors have found an increase
in peripheral lymph nodes in 0.96% of patients with
toxocariasis.5!
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Other systems are also affected by toxocariasis and this
has been described by some authors: arthritis in both knees
and high titers of ELISA,13 tropical pyomyositis associated
with toxocariasis, 14115 thrombocytosis in two children.54

Immune response

In 1952, Beaver et al.! reported that the immune
response to helminthiasis is caused by larval migration stages
in tissues and occurs in conjunction with this migration.

The host’s immune response may include both humoral
and tissue factors. Unspecific tissue reactions may occur
after the first contact between the host and the parasite and
specific reactions (granuloma) may occur after reexposure.®
During the initial stage of infection, first there is acute
inflammation characterized by aggregates of eosinophils,
neutrophils, and some monocytes, and the larvae are partially
surrounded by a capsule of collagen. On the other hand,
in chronic infections, the larvae are usually encapsulated
by mature granulomas with its central portion formed by
mononuclear cells or leukocytes. The presence of larvae is
not essential for the formation of mature granuloma. The
release of Toxocara excretory-secretory antigens (TES)
is responsible for initiating the inflammatory response.
That is the reason why the larvae are not found in many
granulomas and, when found, they areintactand presumably
viable.4>

The pathological consequences depend on the death of
the larvae of T. canis. Their death triggers the beginning
of early and delayed hypersensitivity responses.3 The
formation of granulomas is considered a manifestation
of delayed hypersensitivity (Th,;), whereas IgE and
eosinophilia are typical of Th,-mediated responses.3?

The reason for the development of the symptomatic
form of VLM is not completely clear, but the incriminating
factors are some types of immune response. The major host
responses to the antigens include marked eosinophilia and
hypergammaglobulinemia. IgE antibodies and eosinophils
are manifestations of Th, of T helper cells and of the cytokines
secreted by these cells (especially IL-1 and interferon-vy). And
there is reason to believe that the antigens released from
the T. canis larva prompt the induction of this population of
cells. There is much evidence that the chronic production of
parasite antigens, continuous stimulation of host immune
system, and concomitant production of eosinophils can
cause systemic complications. The liver is one of the most
common sites for these lesions and hepatic involvement
because of portal drainage of organs.39:116

Diagnosis

In 1996, Carme!l? described that because of
polymorphism and absence of specific signs of the
disease, it is necessary to use complementary tests to
establish the diagnosis. Diagnosis of VLM involves clinical,
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laboratory, ultrasonographic, anatomical/pathological and
immunodiagnostic factors.

The eosinophilia measured in peripheral blood is
proportional to the tissue eosinophilia, where there is local
reaction to the Toxocara larva or the antigens remain in the
tissue following the larval migration.118 The occurrence of
eosinophilia in Toxocara seropositive cases evidences both
the activity of the infection and the antibody response.’®
Pawlowski®? described that eosinophilia was present in
73% of cases of covert toxocariasis, 9% of incomplete
VLM syndrome, and 81% of suspected cases of OLM.76
Theoretically, the absence of eosinophilia occurs in milder
or older infections. Eosinophilia of 400 cells/mm3 is more
common in asymptomatic cases, covert toxocariasis, and
incomplete VLM syndrome, while eosinophilia above 3,000/
mm?3 is typical of classical VLM.67

Some authors found no association between the
occurrence of eosinophilia and seropositivity for Toxocara
infection.17,19,28,35,119 Many cases reported in the literature
of patients with positive serology and symptoms consistent
with toxocariasis showed no eosinophilia.26:69,83,86,94,112,120
In the literature, there are several cases of toxocariasis
with eosinophilia.l,2,22,25,28,53,59,67,77,121,122 Glickman et
al.%7 observed that patients with high IgE and eosinophils
in peripheral blood above 400 cells/ymm3 had an 82%
probability of developing toxocariasis. Some authors also
demonstrated these associations,?3:110,123 which suggests
that the allergic nature of the infection with T. canis.
These studies used different cutoff points for eosinophilia,
regardless of patients’ age, and found associations between
eosinophil count above 400,16 1,000,3258 2,0002! and
3,00055 cellsy/mm3 and positive serology for T. canis.
It is possible that during the acute phase, eosinophils
migrate from the bone marrow to inflamed tissues through
peripheral blood flow. When the inflammation becomes
chronic, there is a reduction of the chemotactic stimulus
and reduction of eosinophil migration.6®

Immunoglobulin A, total G and M showed no association
with positive serology for T. canis according to Figueiredo
et al.1’® On the other hand, Glickman et al.32 showed
that increased IgG was associated with seropositivity for
toxocariasis.

High serum total IgE was associated with positive
serology for T. canis in adults3> and children6.110 in other
studies. In addition to these associations, the presence of
hyper-IgE in patients seropositive for Toxocara was reported
in several studies.”:23.77,78,100,115,117

Some cases of VLM showed significant increase in the
titers of anti-A and anti-B isohemagglutinin.28124 Glickman
et al.32 suggested that anti-A isohemagglutinin titer above
400 can be an important criterion for a presumptive
diagnosis of VLM.

The presence of other parasites in children, detected
by fecal parasite test, with the possibility of interference in
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the result of serology for T. canis was not associated with
the seropositivity.16:55

It is necessary to demonstrate the presence of worms
in the tissue to establish the diagnosis of VLM.125 However,
this approach has serious limitations because it is difficult
to find intact larvae in the eosinophilic granuloma. If the
number of larvae is small, it will require hundreds of sections
to find the parasite.22

Biopsy is the only accepted method to confirm the
presence of worms or larvae in the tissues. Because this
procedure has aninherentrisk, researchers have considered
developing an immunological test for the diagnosis of
toxocariasis.126

TES were used for the immunodiagnosis of toxocariasis
since 1979 by De Savigny et al.126 and later by Lescano et
al.127 and Ajay et al.128 De Savigny et al.126 reported that
ELISA using antigens TES is a sensitive and specific method
for diagnosis of larva migrans for T. canis. The sensitivity
of the ELISA is over 90%120 and its specificity is from 90 to
95%.126,129 The secretory antigens of the parasite are better
indicators of recent or active infection.126 The use of this
antigen does not require pre-absorption of serum containing
embryonated eggs of antigen of Ascaris egg!3® and there
is no cross reaction between this antigen and the serum of
individuals infected with Ascaris lumbricoides, Ancylostoma
duodenale, Escherichia coli or Giardia lamblia.13!

In some clinical situations, a lower cutoff point would
make the test more efficient to rule out the disease. The low
sensitivity of serological tests for OLM is probably related
to the low larval burden or the long period between initial
infection and the serodiagnostic test. The mean period
between the onset of the disease and the serodiagnostic
test positivity was less than 6 months in cases of VLM, but
about 2 years in cases of OLM.73 In human populations,
there is a low but variable number of positive ELISA titers
between the individuals tested, who apparently show the
prevalence of asymptomatic toxocariasis.”3

Bach-Rizzatti showed that ELISA titers above 640 are
related to possible cases of human toxocariasis, suggesting
recent infection,132 being used in Brazilian studies.28:31,55
Other cutoff points of these titers above 400,40 500104114 gand
800122 were also considered positive. Because of the use of
different cutoff points in different studies, the interpretation
of seroprevalence data becomes very difficult.33 A study
in mice showed that, 60 days after infection, the chronic
phase of VLM is already established.133

Since 1992, authors have reported that ultrasound is
a tool easily used to detect hypoechoic hepatic granuloma
when toxocariasis is in the differential diagnosis,’® being
a less invasive method with a better cost-benefit ratio for
detecting and tracking the changes in toxocariasis.?0 In
1994, Almeida et al.”® showed that abdominal computed
tomography poorly revealed hepatic lesions previously
demonstrated by abdominal ultrasonography.”®
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In 1979, Glickman et al.32 suggested criteria for the
diagnosis of toxocariasis based on a case-control study
involving 50 children. The criteria included: leukocyte
count above 10,000/mm3, eosinophilia above 10% of
leukocytes, anti-A isohemagglutinin titer above 400 and
anti-B isohemagglutinin titer above 200, high IgG and IgM,
and hepatomegaly. The cases had five or six criteria, and
controls under three of these criteria. However, the variables
included in the final regression model were IgG and anti-A
isohemagglutinin, which were considered important in the
presumptive diagnosis of toxocariasis.32

In 2001, Pawlowski®? described five markers of
symptomatic toxocariasis:

1) patient’s characteristics and history;
2) clinical signs and symptoms;

3) positive serology;

4) eosinophilia;

5) increased levels of IgE.

Evolution and prognosis

Although most patients with toxocariasis have benign
prognosis, the larvae can remain alive in the human body for
2 yearsormore.15 Anditis also unclear whether the reduction
in eosinophilia and hepatomegaly indicates the interruption
of the infectivity with T. canis larva.>” Whether the larva can
persist for long periods also in humans is unkown.>” The
death of the larvae may also be harmful, possibly because
of the substances that are released, which either have a
direct irritant effect or stimulate hypersensitivity.5”

VLM compromises many systems, and its clinical factors,
including leukemoid reaction and hypereosinophilia, can
mimic many diseases.106:134 Delay to diagnose and to
initiate specific treatment of systemic toxocariasis can
result in damage of the lung, liver and central nervous
system associated with significant morbidity and even
mortality.106:134,135 High eosinophilia is also a complicating
factor in systemic toxocariasis as the protein of eosinophilic
granuloma may be involved in the tissue damage associated
with the disease.!36

Therapy

The decision to treat human infection with Toxocara can
be difficult. Toxocariasis is most often subclinical and self-
limited, but treatment is needed for symptomatic patients.137
Human toxocariasis is a chronic infection that can last for
many years, and if at some point larval migration occurs,
reactivation can occur in the eyes or brain. Therefore,
questioning the need for treatment based on the fact that
it is a self-limited disease is not a strong argument.¢?

There are two rationales for specific treatment of
toxocariasis: 1) clinical presentation of each patient; 2)
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attempt to reduce the potential number of larvae migrating
to the brain and eyes (Table 1).67

Specific treatment is indicated for patients with classic
VLM and some cases of incomplete VLM or covert toxocariasis.
Because of possible adverse effects, there is no rule for
specific treatment of symptomatic ocular and neurological
toxocariasis, and each particular patient should be evaluated
separately.®”

Among the drugs potentially effective in toxocariasis,
only benzimidazoles (albendazole, mebendazole and
thiabendazole) and diethylcarbamazine have been tested
in controlled studies.137.138

Since 1994, several studies used albendazole at a dose

of 10 mg/kg/day, with course ranging from 5, 10, 15, and
21 days_27,50,67,80,102,139,140

Other authors have used both diethylcarbamazine and
thiabendazole and repeated the cycle in some cases.’” Some
of these authors reported regression of hepatic lesions after
16 months of use of diethylcarbamazine.50.100 In some
studies, thiabendazole was used at a dose of 25 mg/kg/day
from 3 to 5, 7 or 10 days.’9102 Other studies used both
albendazole for 15 days and thiabendazole (25 mg/kg/day
every 8 hours) in two periods of 7 days.58

Another drug described for the treatment of toxocariasis
is ivermectin,14! but it did not show response to treatment
in relation to eosinophil count.142

It is difficult to evaluate the efficacy of the treatment
because of the clinical aspects of the disease due to
an unspecific symptomatology.” Some markers related
to the intensity of infection and active disease process,
such as eosinophilia and positive serology for T. canis,
can help in that decision’:¢7 Lopez et al.2! demonstrated
that IgG titers for Toxocara (ELISA) were not useful for
monitoring patients because they remained high for 18
months. Bass et al.,%4 in a study of asymptomatic children,
showed no significant reduction in eosinophils 1 year
after treatment with thiabendazole, unlike what occurred
in relation to ELISA titers for T. canis. Souza showed
normalization of the levels of IgG ELISA for Toxocara
360 days after treatment with thiabendazole, but there
was no statistical difference; however, in relation to the
absolute count of leukocytes and eosinophils, there was
a statistically significant reduction.3! Magnaval'43 and
Obwaller et al.144 showed that the intensity of eosinophilia
is a better marker than the level of IgE antibodies for
treatment evaluation.

Prevention
The prevention of human toxocariasis can be made as
follows.145
1) Regularworming of dogs: asthelarva passesinto breast
milk for at least 38 days after the pups are born, four
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cycles of treatment of pups of 2, 4, 6 and 8 weeks of age
should avoid the appearance of transplacental infections
or by means of breastfeeding.146 The recommendation
of worming for older animals is 1-2 times per year.147

2) To prevent contamination of soil with feces of dogs in
areas immediately adjacent to homes and recreational
areas for children.14>

3) Regular hand washing after contact with soil and before
eating and control of geophagy.14>

4) Reduction of the canine population: the World Health
Organization (WHO) recommends that the canine
population in each location should correspond to at
most 10% of the human population.148

Conclusion

The epidemiology related to the infection, its risk
factors, the most common signs and symptoms and the
immunodiagnostic test (IgG ELISA anti-Toxocara canis),
which can be used in the diagnosis of human toxocariasis,
thus avoiding biopsy, have been described in case reports
and observational studies.

Contact with infected dog, especially pups, is a risk
factor for infection, which is a reason for concern in term of
public health because the presence of dogs in urban areas
is becoming increasingly frequent.149:150

Among the drugs most often used in the treatment of
toxocariasis are albendazole or thiabendazole, however, it
is necessary to better define the optimal dose and duration
of treatment and therapeutic response.

Advances in the development of serological methodology
and controlled studies that can define the acute and chronic
stages of the disease are needed for the follow-up of patients
and control of the infection cure.
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