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Epidemiological characteristics of Toxocara canis
zoonotic infection of children
in a Caribbean community

D. E. THOMPSON,' D. A. P. BUNDY,2 E. S. COOPER,3 & P. M. SCHANTZ4

The study reports the results ofa summary of the prevalence and symptomatology of
paediatric toxocariasis in Anse-la-Raye, St. Lucia. The seroprevalence of Toxocara canis
among the children, as determined by ELISA, was 86%, the highest level recorded to date.
In contrast, the prevalence of infection in dogs was not abnormally high, although the
canine population was large and unconstrained compared to that in industrial countries.
The presence of infective ova in peridomestic areas and the widespread practice ofpica
among children in the village probably combine to enhance exposure to infection.

Toxocariasis is a public health problem in
industrial countries but few studies have examined
the threat presented by this infection to the health of
tropical communities. In a pilot study (1) we reported
the use of enzyme-linked immunosorbent assay
(ELISA) with embryonated Toxocara canis ova
antigen (Toxocara-ELISA) (2, 3) as a method of
detecting T. canis antibody in a sample population
n = 25) of Caribbean children. More than half of the
children surveyed had significant antibody titres (3),
indicating that the prevalence of toxocariasis among
the population was unusually high. The transmission
dynamics of infections caused by T. canis are in-
fluenced, inter alia, by the following epidemiological
factors, any combination of which could contribute
to the observed high prevalence of toxocariasis
among Caribbean children: the prevalence of infec-
tion in the local dog population; the size of the local
dog population; the degree of dissemination of ova by
infected dogs; the standard of hygiene in the human
population; and its exposure-related behaviour.
The present study was therefore carried out to

quantify the significant epidemiological factors in-
fluencing the transmission of T. canis to children in
a Caribbean community and to identify factors
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that might contribute to the high seroprevalence of
infection.

MATERIALS AND METHODS

Serological, coprological, and clinical examination
of children
The study attempted to examine all children be-

tween 6 months and 6 years of age living in the coastal
village of Anse-la-Raye, St. Lucia. The children
accompanied their parents or guardians to the com-
munity health centre, where a brief clinical history
and physical examination were completed. Each child
provided a specimen of faeces and this was analysed
in duplicate using the Kato technique (4) to determine
the presence of helminth ova. Blood samples were
taken from approximately every third child as part of
a concurrent general health survey (5, 6), and a 200-yd
aliquot of plasma was separated and sent for sero-
analysis to the Centers for Disease Control, Atlanta,
GA, USA. Serum samples were absorbed with
Ascaris antigen before being assayed for the presence
of T. canis by Toxocara-ELISA (2).

Epidemiological parameters of the dog population
The size of the dog population in Anse-la-Raye was

estimated by direct visual search and by house-
to-house survey. Visual searches were conducted at
6-hour intervals over a 24-h period. The search team
moved through the village, over public lands and
roads, recording the number of dogs observed, taking
steps to avoid multiple counting of the same animals.
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Approximately 10% of the village area was accessible
to search in this way.

House-to-house visits were undertaken by com-
munity health aides who knew the local residents. A
standard questionnaire was developed, and the mem-
bers of the interview team practised using it to ensure
consistency in question presentation. The questions
were asked both in Kwdyol (French Creole) and
English. Houses to be visited were selected in such a
way as to include all nine socioeconomic regions
identified by a concurrent demographic survey
(M. Medard, Public Health Inspector, Ministry of
Health, St. Lucia, unpublished data, 1982). The
sample corresponded to 20% of all houses in the
village.
The prevalence of gastroenteric nematode infec-

tions of dogs in the village was estimated by collecting
and analysing specimens of canine faeces from public
roads and lands, as well as private lands at 22
locations throughout the village. All specimens were
collected on a single occasion to avoid sample repli-
cation. Samples (about 5 g) were preserved in poly-
(vinyl acetate) and subsequently analysed for the
presence of helminth ova using the modified Ritchie
formol-ether technique (7).

Environmental contamination by T. canis ova

Samples of surface soil (about 100 mg) were
collected from 41 locations throughout the village
and analysed using the modified Dada-Lindquist
procedure (8). Each sample was homogenized for
1 minute and four l-g aliquots were then removed for
analysis. For each aliquot, any helminth ova from
soil debris were separated by three sequential
flotations in a saturated solution of zinc sulfate.
Observation of a T. canis egg was taken as evidence
that the soil sample was contaminated with the
organism.
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Fig. 1. Horizontal-age prevalence of Trichuris trichiura
and Ascaris lumbricoides, and seroprevalence of Toxo-
cara canis in children in the population under study.
( ~) = Trichuris trichiura.
(- - - -) = Ascaris lumbricoides
( .... ) = Toxocara canis.

RESULTS

Parasitological and clinical features of human
subjects

During the course of the study 203 children were
examined; they constituted about 85% of the esti-
mated population aged from 6 months to 6 years in
Anse-la-Raye. The prevalence of infection with
Toxocara trichiura was 84%, Ascaris lumbricoides
62%, and hookworm (probably Necator americanus)
7%. Enterobius vermicularis ova were found in some
stools, but the Kato technique does not allow their
quantification. Transmission of Schistosoma
mansoni does not occur in the immediate area of the
village, and no schistosome ova were identified in the

stool samples.
Sera were collected from 82 children (40%) and,

after pre-absorption with Ascaris antigen, were
analysed using the Toxocara-ELISA technique. Sig-
nificant titres (> 1:32) (2) of T. canis antibody were
found in 86% of serum samples.
The horizontal-age prevalence of T. trichiura and

A. lumbricoides infections and of T. canis sero-
positivity in the sample population are shown in
Fig. 1. The curves are qualitatively similar, and the
equilibrium prevalence of all three parasites occurs in
2-year-olds in the host poPulation. In this report there
was no statistically significant difference between the
sexes.
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Table 1. Clinical signs in children with Toxocara-ELISA
titre > 1:32 in the survey, St. Lucia, 1982

Clinical sign Proportion (%)

Gastroenteric
Frank blood in stool 36
Mucus in stool 29
Diarrhoea (> 3 stools/day) 27

Respiratory
Wheeze 29
Shortness of breath 24
Cough 63

Reticuloendothelial
Palpable liver 14
Palpable liver and spleen 2
Palpable axillary lymph nodes 62

Anthropometry
<80% Weight-for-age 18
<95% Height-for-age 45
<90% Weight-for-height 16

The clinical features exhibited by the T. canis sero-
positive subpopulation are shown in Table 1. The
gastroenteric symptoms are compatible with colitis,
and its occurrence correlates statistically with heavy
worm burdens of T. trichiura (5). The respiratory
symptoms are consistent with visceral larva migrans
(9), but do not correlate statistically with T. canis
seropositivity. The reticuloendothelial sympto-
matology is of unknown etiology and does not cor-
relate statistically with the presence of any of the
pathogens identified in the study; however, the nine
cases of hepatomegaly and one case of hepatospleno-
megaly were all seropositive.
The health of the majority of children in the sample

was suboptimal, but none of the clinical criteria
correlated statistically with T. canis seropositivity.
Because of the small number of seronegative controls
-only 13/e of the local population gave negative

Table 2. Prevalence of nematode ova in canine faecal
specimens collected from 22 sites throughout Anse-la-
Raye, St. Lucia, 1983

Parasite species Proportion (%)

Ancylostoma spp. 36
Spirocerca lupi 9
Toxascaris leonorum 32
Toxocara canis 32
Trichuris vulpis 23

results in the ELISA test -statistical comparison of
infected and non-infected individuals is of question-
able validity.
The parents or guardians of 33% of the sero-

analysed sub-sample reported a history of frequent
ingestion of soil among their children. This geophagic
behaviour correlates with the presence of frank gravel
or sand in stool samples (X2 =36.66; P>O0.01;
degrees of freedom = 1). All of the individuals with
pica gave seropositive Toxocara-ELISA tests.

Parasitological and demographicfeatures of the dog
population
Table 2 shows the prevalence of canine nematode

infections in Anse-la-Raye, as determined by analysis
of specimens of faeces collected from 22 locations:
32% of specimens contained T. canis ova, and 64%
contained the ova of one or more of five nematode
species.

In the course of the house-to-house survey of the
village 21% (n = 88) of all dwellings were visited. The
age distribution and population density of the in-
habitants interviewed did not differ statistically from
those determined in the most recent census of the
village, and the study sample was therefore con-
sidered to be representative of the village as a whole.
The survey indicated that 77% of households had

one dog or more. There was no correlation between
the number of dogs per household and the number of
residents per household (X2 = 34.6; P= 0.98; degrees
of freedom = 54) or with the demographic structure
of the household (x2 =47.49; P=0.65; degrees of
freedom = 52). From the number of dogs per house-
hold (1.25) and the total number of dwellings (424),
the total dog population in Anse-la-Raye was
estimated to be 530. During the visual surveys of the
village 51 dogs were observed. Since only
approximately 10% of the village could be searched
in this way, this value is consistent with the above
estimate of the total dog population.
The attitude of the survey respondents to dog

management suggests that the canine population. in
Anse-la-Raye is relatively unconstrained. Although
60%7e of respondents indicated that the chief reason
for keeping their dog(s) was to guard their property,
77% admitted that they allowed them to wander
freely outside their land. In consequence, 81% of
respondents reported that stray dogs trespassed on
their property every day (mean, 3.1 stray dogs per
day).
The health management of the animals was simi-

larly casual. Only 28% of dog owners claimed to have
dewormed their animals at any time, and at least a
third of these had used "conditioning powder" or
similar patent medicines with no known anthelmintic
activity. Only 11%I had sought veterinary advice.
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Table 3. Seroprevalence of Toxocara canis infection ih humans as determined by ELISA

Country Subjects Prevalence (%) Reference

Iraq Healthy adults 7.3 (219) 23

Netherlands Healthy children 7.1 (112) 24

St. Lucia Rural children 86.0 (82) Present study

United Kingdom Healthy adults 2.6 (992) 25
Dog exhibitors 15.7 (102) 26

USA Mixed ageb 30.0 (2606) 14
Mixed ageb 54.0 (43) 27
Healthy controls 9.0 (44)

°Figures in parentheses are the number of positive subjects.
b Suspected to have visceral larva migrans.

Occurrence of T. canis ova in the environment DISCUSSION

Of the soil samples (n = 41) collected throughout The seroprevalence of T. canis found in the present
the village, 19.5% contained identifiable T. canis study is considerably higher than that reported in
ova, and 46% of samples (n = 13) from the school previous investigations (Table 3). That this may have
playground and recreational area were positive. arisen from an artefact caused by cross-reactivity

Table 4. The prevalence of Toxocara canis in naturally infected dog populations

Country or territory Locality Prevalence (%) Reference

Netherlands Antilles' Aruba/Oranjestad 25 (27) b 28

Australia' Victoria 38 (734) 29

Bermuda' 38 (366) 13

Canada' Montreal 34 (332) 30

Chile' Santiago 25 (?) 20
Jamaica' Kingston 13 (36) 1

Kenya' Nairobia 6 (35) 31
Masailand 12 (25)

Malta' Valetta 29 (52) 31

Nigeria' Ibadan 36 (85) 31

Suriname' Paramaribo 10 (102) 32

United Kingdom' Home Counties 21 (62) 33
Home Counties 21 (300) 21
London 21 (470) 31
London 7 (1000) 34
Scotland 13 (?) 34

USAa Philadelphia 18 (4686) 35
Utah 49 36

United Kingdomc Leeds 13 (75) 37
London 3 (?) 38
National 7 (574) 39

USAc Philadelphia 11 (105) 35
St. Luciac Anse-la-Raye 32 (22) Present study

0 Determined by coprology or autopsy.
b Figures in parentheses are the number of positive subjects.
c Determined by analysis of deposited faeces.
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with other helminth antibodies was discounted since
there was no significant reduction in Toxocara-
ELISA titres when sera were pre-absorbed with
T. trichiura and/or Ascaris antigen. This is also con-
sistent with the low levels of cross-reactivity detected
in previous Toxocara-ELISA studies (2, 10, 11).
While this increases confidence in the serological
result described here, it provides no explanation for
the high seroprevalence of T. canis in Anse-la-Raye.
The prevalence of T. canis in the canine popu-

lation, as assessed by analysis of faecal deposits, is
the highest yet found by this method (Table 4). How-
ever, previous reports have dealt with North
American and European dogs, which may receive
more clinical attention and hence have an artificially
lower prevalence of infection than those in this study.
Comparison of our results with those from copro-
logical and autopsy studies of dog populations in 13
countries (Table 4) indicates that the prevalence of
T. canis among dogs in St. Lucia is high, but not
exceptionally so. It should be noted that our sampling
technique probably results in overrepresentation of
the more mobile and venturesome dogs. These
animals may make the major contribution to the dis-
semination of T. canis ova in the environment (12),
although the highest prevalence of infection is in pups
under 6 months of age (13, 14).
Even if the prevalence of canine infection is not

abnormally high, increased environmental contam-
ination with T. canis ova could still occur if the infec-
ted dog population was large and unconstrained. The
canine population in Anse-la-Raye is 28% of that of
the human population and is distributed among 77%
of households. In contrast, in the USA the canine
population is approximately 15% of that of the
human, and dogs are found in only 30-50% of house-
holds (14). Also, in the study village the dogs roamed
freely throughout the village.
The prevalence of T. canis in soil samples is

comparable to that reported in other countries (Table
5). However, prevalences in soil samples should be

interpreted with caution. The prevalences of T. canis
in the soil of northern temperate countries refer to
public parklands, which may be specifically selected
by dog owners for the defecation of their companion
animals. In contrast, the prevalence in the soil
samples in Anse-la-Raye represents the level of con-
tamination of the village as a whole, and probably
reflects the promiscuous defecatory behaviour of the
unconstrained dog population.

Sources of T. canis ova are abundant in the peri-
domestic environment of Anse-la-Raye, but to infect
humans the eggs have to be ingested. This could arise
via hand-to-mouth transfer or by consumption of
contaminated food. The absence of adequate water
supplies-only 7% of dwellings in the study village
have piped water (M. Medard, unpublished data,
1982)-and consequent low standards of hygiene in
the study village make both of these routes of
infection highly probable (5). A possible third route
is the deliberate ingestion of soil containing infective
ova. The study indicates that almost a third of the
children in the village exhibit overt geophagia, while
anecdotal information suggests that less overt "dirt
eating" is an almost universal trait among children in
the region. Previous studies have shown that pica is
consistently associated with visceral larva migrans
(15-17), and our results indicate that all children with
overt pica were sero-positive in Toxocara-ELISA
tests. The two factors were not, however, statistically
correlated, perhaps because of the asymmetric
distribution of infection in the population.
We suggest that the apparently high seroprevalence

of infection of children with T. canis in the study
village could arise from a combination of factors: a

high prevalence of infection in a large, untreated, and
unconstrained dog population; while the generally
low standards of hygiene and the frequent geophagic
behaviour among children combine to ensure that the
infective ova are ingested. This combination of
factors is not unusual in lower socieconomic groups
in the Caribbean, and thus a generally high pre-

Table 5. Prevalence of Toxocara canis ova in soil samples collected from public parks and recreational areas

Country Locality Prevalence (%) Reference

Canada Montreal 32 (43)° 30
Iraq Mosul district 25 (55) 23
Italy Milan 21 (?) 40
United Kingdom 24 (800) 41
USA Kansas 15 (236) 42

Philadelphia 11 (136) 35
St. Lucia Anse-la-Raye 19 (41) Present study

° Figures in parentheses are the number of positive subjects.
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valence of T. canis infection of humans might be
expected.
The public health significance of these findings is

not clear. We were unable to demonstrate any clear
association between the low health* status of the
paediatric population and infection with T. canis.
Human toxocariasis has a pleomorphic symptoma-
tology (17) and only the most dramatic forms of the

disease -visceral larva migrans and ocular larva
migrans -have been identified previously in the-
Caribbean (3, 18-20). The clinical consequences of
the migration of T. canis filariform larvae in tissue
have been described elsewhere (15-17, 21, 22), and it
appears inevitable that the apparently high preva-
lence of infection in the village will adversely affect
the health of local children.
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RtSUMt

LES CARACTERISTIQUES EPIDEMIOLOGIQUES DE LA ZOONOSE A TOXOCARA CANIS
CHEZ LES ENFANTS D'UNE COMMUNAUTE DES CARAIBES

Cette etude donne les r6sultats d'une enquete effectu&e
pour determiner la seroprevalence de la zoonose a Toxocara
canis chez des enfants ages de 6 mois a 6 ans du village
d'Anse-la-Raye, a Ste Lucie. Au total, 85% (n=203) des
enfants appartenant a cette tranche d'age ont e couverts
par l'enquete. Des echantillons de strum ont ete recueillis
chez 82 d'entre eux et les titres d'anticorps d6termines par un
ELISA pour la recherche de Toxocara, apres pre-adsorption
avec un antigene d'Ascaris: 86% d'entre eux poss6daient
des titres statistiquement significatifs (> 1:32). Aucune cor-
relation statistique n'existait entre l'6tat de sant6 deficient
de cette population infantile et la seropositivite vis-a-vis de
l'antigene de T. canis.
Dans 32% des echantillons de feces canines recueillis en

22 points du village, il y avait des ceufs de T. canis. Apres
observation visuelle et porte-a-porte dans 88 (21%) des habi-
tations, on a estime qu'il y avait au total 530 chiens dans le
village (28% de la population humaine). Dans 77% des
foyers il y avait un chien et 81 ?7o des personnes interrogees
ont signale la presence quotidienne de chiens errants sur leur
terrain (en moyenne, 3,1 chiens errants par jour). Sur les 41
echantillons de sol (n = 41) prelev6s dans des endroits
publics et prives de tout le village, 19,5% contenaient des
ceufs de T. canis.

La prevalence de l'infestation canine dans le village 6tudie
est semblable a celle des autres pays, mais la skropr6valence
de l'infestation humaine est la plus elev&e jamais signal&e. II
semble que deux facteurs soient a l'origine de cette augmen-
tation du taux de penetration de cette zoonose dans la
communaute. Premierement, la population canine infest&e
est importante et vit en liberte, tendant ainsi a contaminer
une grande diversite d'habitats par des stades infestants du
parasite. La prevalence peridomestique des oeufs de T. canis
est comparable a celle des jardins publics utilises en parti-
culier comme lieux de defecation des animauX domestiques
dans les pays temper6s de l'h6misphere nord. Deuxieme-
ment, 1'etat sanitaire d6fectueux (7% des logements
possedent une arriv&e d'eau) et la frequence du pica (on a
signal6 que 33% des enfants ont l'habitude de manger de la
terre) augmentent la probabilite d'ing6rer des oeufs.

Les caracteristiques demographiques et de l'environne-
ment du village etudie ne different pas de celles d'autres
communautes socio-economiquement pauvres des Caraibes
et d'autres regions en developpement. De nouvelles etudes
sont necessaires pour determiner quelles sont les con-
sequences pour la sante publique de la toxocarose, en tant
que zoonose tropicale.
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