Person-to-person transmission of Giardia lamblia

in day-care nurseries
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In an outbreak of giardiasis at two
day-care nurseries in metropolitan
Toronto Giardia lamblia appeared to be
transmitted person to person. No
common source of infection could be
found. The proportions of children
infected in the two nurseries were 39%
and 17%; infection was spread to
7% and 23% of their household contacts.
Of the infected children and household
contacts 26% and 30% respectively
of those for whom detailed information
could be obtained were symptomatic.

Canadian children were more likely
to be infected and symptomatic than
were immigrant children attending the
nurseries. The most susceptible ages
for Infection were 1 to 3 years.

The results of this study suggest
that all children in day-care nurseries
who are infected with G. /amblia
should be treated, regardless of whether
they are symptomatic.

Lors d’'une flambée de giardiase dans
deux garderies du Toronto métropolitain
le Giardia lamblia a semblé s'étre
transmis de personne a personne.
Aucune des sources habituelles
d'infection n'a pu étre trouvée. Les
pourcentages des enfants infectés dans
chacune des deux garderies ont été

de 39% et de 17%; l'infection s’est
propagée a 7% et 23% de leurs
contacts familiaux. Parmi les enfants
infectés et les contacts familiaux 26%
et 30% respectivement de ceux dont
une information compléte a pu étre
obtenue présentaient des symptémes.

Les enfants canadiens étaient plus
susceptibles d'étre infectés et
symptomatiques que les enfants
d'immigrants placés dans ces garderies.
Les enfants de 1 a 3 ans étaient les
plus susceptibles d'étre infectés.

Les résultats de cette étude indiquent
que tous les enfants en garderie
infectés par G. /lamblia devraient étre
traités, qu'ils soient symptomatiques
ou non.
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With the increasing numbers of
women combining employment out-

side the home with child-rearing, and .

with the increasing numbers of
single-parent families, the provision
of day-care centres for pre-school-
aged children has expanded rapidly
in North America. Facilities that
bring young children in close contact
have increased the risk of spread of
communicable diseases within a high-
ly susceptible population. Viral in-
fections such as hepatitis, and bac-
terial infections such as shigellosis
have long been recognized to spread
readily within day-care nurseries be-
cause of inadequate personal hygiene
and lack of toilet training.**

In the past, transmission of Giar-
dia lamblia has been documented
to occur only by the water-borne
route.* Recently, however, Black and
colleagues® have reported epidemio-
logic evidence suggesting person-to-
person transmission of G. lamblia in
three day-care centres. Our investiga-
tion of G. lamblia outbreaks at two
day-care nurseries confirms their
findings and provides more evidence
not only for person-to-person trans-
mission of G. lamblia but also for
moderately severe illness associated
with giardiasis in these children and
infected household contacts.

Methods

In January 1977 the Etobicoke
Health Department requested assist-
ance from the tropical disease unit of
Toronto General Hospital to control
an outbreak of giardiasis at a day-
care nursery (A) within the Borough
of Etobicoke in northwest metro-
politan Toronto. In March 1977 a
second day-care nursery (B), near
nursery A, was faced with the same
problem.

The stools of all the children at
both nurseries were examined. The
parents and household contacts of
all the infected children (those whose
stools were found to contain G.
lamblia cysts), as well as the staff
members, were interviewed, when
possible, to obtain clinical and epi-

demiologic information, and their
stools were examined. For this study
diarrhea was defined as loose stools
occurring more frequently than usual
for that person. Individuals were
considered to have symptomatic giar-
diasis only if their symptoms were
consistent with those of giardiasis
(apart from diarrhea one or more of
the following: nausea, vomiting,
flatulence, bloating, abdominal pain
and weight loss), they had no con-
current illness and they responded
completely to drug therapy. Control
groups of children and household
contacts whose stools were free of
G. lamblia cysts were matched by
age, sex and ethnic origin with their
infected counterparts, and symptoms
were compared for the periods Sep-
tember 1976 to March 1977 at nur-
sery A and February to April 1977
at nursery B. To be considered symp-
tomatic the controls had to have had
gastrointestinal symptoms for at least
2 weeks, the shortest duration of
symptomatic giardiasis in this study.

Single stool samples from each
child and each staff member at the
nurseries, as well as from household
contacts of the infected children, were
placed in sodium acetate—formalin
preservative in special containers and
forwarded by mail to the Ontario
Ministry of Health laboratories in
Toronto, where they were examined
by the formalin—ether concentration
technique.

Etobicoke public health inspectors
sought water supply—sewage cross-
connections and plumbing deficien-
cies by testing for fecal contamina-
tion, and tested the water supply and
selected areas within the day-care
nurseries for parasitic pathogens.

Children harbouring G. lamblia,
whether symptomatic or not, were
segregated from uninfected children
until treatment was given and two
follow-up examinations showed that
the stools were free of the parasite.
All the infections cleared with a
single course of either metronidazole
(Flagyl), 5 mg/kg tid for 10 days, or
mepacrine (quinacrine) hydrochloride
(Atabrine), 2 mg/kg tid for 7 days.
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Statistical analyses were carried
out by binomial two-sample ratio
testing.

Results

The nursery populations consisted
of children 6 weeks to 5 years of
age from lower-middle-income fam-
ilies; 55% of the children were from
immigrant families, most of whom
had recently emigrated from the
West Indies, India, Africa or south-
east Asia. Most of the immigrant
children had been born abroad. Nur-
sery A, with 30 employees, had 152
children separated by age into eight
rooms. Nursery B, with 40 em-
ployees, had 175 children separated
in the same manner.

A substantial proportion of chil-

dren in both nurseries were infected
with G. lamblia (Table I). The large
difference in the proportions of in-
fected persons associated with each
nursery was probably due to the
longer duration of the outbreak at
nursery A. The index of suspicion
was higher at nursery B because the
staff were aware of the outbreak that
had occurred earlier at nursery A.
As well, at the first sign of diarrhea
in nursery B children, stools were
examined for parasite cysts. None of
the infected employees were kitchen
staff. Four children and nine house-
hold contacts were found to be in-
fected with other parasites; included
were one case each of pinworm and
strongyloidiasis, two cases each of
amebiasis, schistosomiasis and ascari-
asis, three cases of ancylostomiasis

Table |—Frequency of Giardia lamblia infection among children in two day-care nurseries,
and among staff and household contacts of infected children, as determined from stool testing

Nursery A Nursery B
No. No. (and %) No. No. (and %)
Group tested infected tested infected
Children 152 59 (39) 175 30 (17)
Staff 30 20 40 3 (8)
Household contacts of
infected children 124/128 9 (7) 57/60 13 (23)

Table 1I—Numbers of symptomatic persons among the infected and the uninfected*

No. (and %) of symptomatic personst

Nursery A Nursery B

Group Infected Uninfected P value Infectedf Uninfected P value
Children 12 (20) 2(2) < 0.01 10 (39) 0 (0) < 0.01
Staff 0 (0) 0 (0) NA 1 (50) 0 (0) NA
Household

contacts of

infected children 3 (33) 0 (0) NA 3(27) 0 (0) NA
Total 15 (21) 2(1) <0.01 14 (36) 0 (0) < 0.01

*According to results of stool testing.

tNA = not applicable because samples were too small for statistical analysis.
tPercentages hased on total numbers of 26, 2 and 11 (and a sum of 39), which are lower than those
cited in Table | because detailed information could not be obtained for every infected person.

Table Ill—Characteristics of infected individuals in nursery A and their infected household

contacts
No. of individuals
Age (yr) Sex* Origint

Group Mean Range Male Female Canadian Immigrant
Children, n = 59 2 0.75-4 31 28 42 1
Household contacts

of infected

children,n =9 30 27-43 4 5 8 1
Total, n = 68 - - 35 33 50 18

*Numbers in the two categories were not significantly different.
tNumbers in the two categories were significantly different (P < 0.01).
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and six cases of trichuriasis.

Between 20% and 39% of the
infected children and their household
contacts had symptomatic giardiasis;
only 2 (2.9%) of the 68 uninfected
controls associated with nursery A
and none of those associated with
nursery B were symptomatic (Table
II). Diarrhea and abdominal pain
were the most common complaints
among the children, whereas fatigue
and flatulence were more common
among the household contacts. The
mean duration of symptoms was 5
weeks (range 2 to 12 weeks) for the
infected children and 7 weeks (range
3 to 8 weeks) for the household
contacts,

Analysis of more detailed informa-
tion from nursery A revealed a signi-
ficant association (P < 0.01) of
giardiasis with children of Canadian
origin; 71% of the infected children
were Canadian (Table III).

The age-specific attack rate of
giardiasis at nursery A was 96% in
children between 1 and 2 years old,
26% in children between 2 and 3
years old and 80% in children 3
years old (Fig. 1). The children in
certain rooms had a high rate of
infection, whereas those in other
rooms were virtually untouched.
Those in rooms 3 and 5 used potties,
two children sharing one potty, while
those in room 4 were in diapers.
The children in rooms 1, 2 and 8
shared one toilet; those in rooms 6,
7 and 10 shared the other. No evi-
dence could be found for sewage
contamination of the water supply,
and all areas tested were free of
G. lamblia.

The epidemic curve for the out-
break of giardiasis at nursery A was
virtually flat and extended over 7
months (Fig. 2). The index case was
that of a 2-year-old girl who began
attending the nursery in July 1976.

Discussion

Infection with G. lamblia has
largely been associated with water-
borne epidemics in North America
where drinking water has been
contaminated, and in groups of trav-
ellers exposed to similar conditions
abroad.®* Persons in institutions have
long been noted to have a higher
frequency of infection with this or-
ganism.*" Children are more fre-
quently infected and more likely to
have symptoms than adults.” A de-



crease in gastric acidity facilitates in-
fection with G. lamblia,** and immu-
noglobulin  deficiency syndromes,
especially isolated IgA deficiency, are
frequently associated with sympto-
matic giardiasis.™

The pathogenesis of diarrhea and
malabsorption in giardiasis is un-
known. The more common proposed
explanations include a mechanical
barrier to absorption caused by mas-
sive parasite coverage of the small
bowel mucosa,’ mucosal dysfunction
secondary to mucosal invasion,’ and
mechanical irritation of microvilli by
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the trophozoite’s sucking disc."

As in our subjects, the clinical
findings in giardiasis are quite vari-
able. Most infected individuals are
asymptomatic. Symptom complexes
may include chronic mild intermit-
tent diarrhea associated with nausea,
fatigue and abdominal bloating, se-
vere malabsorption, or acute diarrhea
occasionally associated with chills
and low-grade fever.’®*

Although the diagnosis of giardi-
asis is usually made by means of
stool examination, the absence of
cysts in the stool may necessitate
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FIG. 1—Layout of day-care nursery A, with ages of children in each room.
Proportions of children with giardiasis are in parenthesis.
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duodenal intubation or small bowel
biopsy to detect the trophozoite.
Since in up to 40% of cases giardi-
asis cannot be diagnosed from ex-
amination of a single stool specimen
it is likely that the frequency of
giardiasis would have been much
higher in our subjects had more than
one stool specimen from each been
examined.***

The epidemic curve for nursery A
strongly suggested person-to-person
transmission of G. lamblia. We could
not, however, rule out the possibility
of a low-grade continuing common
source of infection or spread by
fecally contaminated fomites. The
highest frequency of giardiasis in this
nursery was in the children between
1 and 2 years old; children of this
age have begun to be mobile but are
not yet toilet-trained and hence are
at highest risk for person-to-person
transmission. The frequency of in-
fection gradually decreased with age
as toilet training was established and
personal hygiene improved. The low
frequency in children less than 1 year
old might be explained by the fact
that they were in diapers and spent
more time in cribs, thus being less
often in direct contact with other
children. The lack of infection

among the 2%2- to 3-year-olds in
room 7 was thought to be the result
of their teachers’ desire to keep the
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FIG. 2—Number of symptomatic cases of giardiasis in day-care nursery A.
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children’s hands clean.

An intriguing finding in our in-
vestigation was that 71% of the
infected children were Canadian,
whereas the nursery population was
only 45% Canadian. A similar asso-
ciation of giardiasis with the indigen-
ous rather than the immigrant popu-
lation was found in a recent survey
of parasitic infection in Glasgow.”
This unexpected finding might be
explained by the recent observation
in animals that prior infection with
G. lamblia confirmed partial immu-
nity to rechallenge.” It is conceiv-
able, therefore, that previous expo-
sure to G. lamblia in the children of
immigrant families might have pro-
vided a degree of protection not pres-
ent in the susceptible Canadians.

Still controversial among many
groups of physicians, including para-
sitologists, is the need to treat the
asymptomatic individual who passes
G. lamblia cysts. Our findings con-
firm that a substantial proportion (up
to one third) of persons with locally
acquired G. lamblia infection have
symptoms, and that the illness is
lengthy, the average duration ranging
from 5 to 7 weeks. In view of this
degree of morbidity and the apparent
ease of person-to-person transmission
of G. lamblia in day-care nurseries,
asymptomatic children in these
centres who are infected with G.
lamblia should be treated.

In addition, we recommend the
following to help reduce the trans-
mission of G. lamblia in day-care
nurseries: (a) new entrants to day-
care nurseries should be screened for
giardiasis; (b) staff education should
emphasize the importance of person-
al and environmental hygiene, parti-
cularly handwashing in children; and
(c) giardiasis should be considered in
the differential diagnosis of diarrhea
in day-care nursery populations.

We are indebted to Mr. Jim Lee and
his colleagues at the Etobicoke Health
Department, who investigated and
controlled the outbreaks of giardiasis;
Dr. Ted Scholten and his staff at the
Ontario Ministry of Health laborato-
ries, parasitology division, for their
high-quality work; Ms. Hewanna
Spence and Dr. Donna Keystone for
their assistance with treatment; MTr.
Anthony Chiavarella for his help in
the statistical analysis; the medical art
department, Toronto General Hospital,
for the graphic work; Ms. Pam Pick-
ering for secretarial help; and Mrs. Ann
Openveld, headmistress of nursery A,

without whose cooperation and gener-
ous help this study would not have
been possible.
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