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High prevalence ofHelicobacter pylori infection in
cohabiting children. Epidemiology of a cluster, with
special emphasis on molecular typing
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Abstract
Intrafamilial cases of infection with the same
strain of Helicobacter pylori (H pylori) have
been reported but these clusters were too small
to distinguish between person to person spread
or coinfection from a common environmental
source. To gain more information on the mode
of transmission of H pylori, an epidemio-
logical survey with bacterial strain differentia-
tion by restriction endonuclease analysis of
chromosomal DNA was carried out in an
institution of 117 children with encephalopathy
(aged 3*5 to 19 years). Ali children with anti-
bodies against H pylon had gastroscopy to
obtain gastric biopsy specimens. The preval-
ence of infection (confirmed histologically or
microbiologicaily, or both) was 38% (45/117),
and rose to 67% in one of the five sections of
the institution. H pylori was isolated in 34/45
cases, and 22 different strains were found of
which five strains were present in more than
one child. Up to seven children were infected
by the same strain, five of them were living in
the same section. Analysis of the character-
istics ofinfected children showed the predomi-
nant role of living conditions and the period of
time cohabiting in this unexpectedly high pre-
valence ofH pylon infection in children living
in good sanitary conditions.
(Gut 1994; 35: 313-316)

The source of infection as well as the mode of
transmission of Helicobacter pylori (H pylori) are
still unknown. The prevalence of infection
increases with age and low standard of living.' 2
The high prevalence reported in institutionalised
patients"' and in submarine crews6 suggests that
people living in close contact have a high risk of
infection. The same risk factors have been found
for children as for adults,7-9 and a high preval-
ence has also been reported in an orphanage.'°

TABLE I Characteristics ofchildren andprevalence ofH pylori infection, in thefive sections of
the institution

Section

1 2 3 4 5 pValue

No of children 24 42 23 23 23
Boys(%) 375 58-3 69-6 52 2 52-2 NS
Age* 12-3 (3-9) 12-5 (2 9) 10-5 (3 2) 9-8 (3 3) 10-5 (3 2) <0-025
African (%) 25-0 12-5 17-4 8-7 14-6 NS
Mobile(%) 12-5 66-7 13-0 39-1 13-0 <0-001
Coordination(%) 45-8 95-8 565 60-9 39-1 <0 001
Dribbling(%) 75 0 54 2 56-5 39-1 60-9 NS
Anti-convulsant treatment(%) 70-8 58-3 87-0 73-9 79-3 NS
Duration of stay* in the

institution 6-2 (3 4) 4-9 (2 6) 5-8 (3-3) 4-1 (2 4) 4-7 (3-3) NS
Duration of stay* in collectivity 9-2 (5) 7-3 (3 6) 7-9(3 4) 7-3 (3 5) 6-3(4-1) NS

Hpylori infectedchildren(%) 33-3 66-6 34-8 34-8 21-7 <0 05

*Age and duration of stay in years mean (SD).

Recent work suggests that childhood could be
the main period when H pylori infection is
acquired, both in developing countries" and in
industrialised countries.'2
High risk ofH pylon infection in cohabiting

persons has been confirmed by cases of familial
coinfection'3 with evidence of the same strain
among family members.'4 '5 In previous studies,
we reported the case of children infected by the
same strain'6 and a high prevalence of H pylorn
infection in mentally retarded children.'7 On the
basis of these findings, however, there is not
enough evidence to distinguish between person
to person spread or common environmental
source of infection, for example, river water'8 or
water source. 1'
To investigate the mode of transmission of

H pylon, an epidemiological survey was con-
ducted in a medical centre for mentally retarded
children. The aim was to study the prevalence of
infection and the distribution ofH pylon strains
in the institution.

Patients and methods

SUBJECTS
After families had been informed and given their
approval, all the 117 children living in the
institution entered the study. Mean (SD) age was
11-2 (3 6) years (range 3 5-19), sex ratio M/F
was 1 2, and no difference in age was found
between boys and girls. Eighty three per cent of
the patients were white and 17% were African.
No difference was found for age and sex between
these two ethnic groups.

Neurological data showed that 29% could
move by themselves, whereas the others could
not. Inability to move a finger to the mouth
(defined as incoordination) was seen in 402%;
57*3% dribbled, and 73 5% were receiving anti-
convulsant treatment.

Institutional data were: mean (SD) length of
stay in the institution studied was 5 1 (3 1) years
(range 03-10O6), total time spent in an institu-
tion was 7 6 (4) years (range: 0-5-18-3). Children
were living in five separate sections with very
little contact between sections. Table I shows the
differences between the sections: age was higher
in sections 1 and 2, lack of mobility and lack of
coordination were less common in section 2, and
there was no difference in duration of stay, either
in the institution studied or in the total time in an
institution.

DIAGNOSIS OF H PYLORI INFECTION
Serological tests were done for all the children.
Presence of antibodies against H pyloni was
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Genomic comparison
between H pylori isolates by
restriction enzyme analysis.
Restriction patterns ofantral
andfundic isolatesfrom:
lanes I and 2: child A; lanes
3 and 4: childB; lanes Sand
6: child C; and lanes 7 and
8: childD. The same strain is
shared by children A and B,
and another one is shared by
children C and D.

.1 < o : O~ 'I 4i* tests were positive, or when serological tests were
positive and at least two of the three following

67 criteria were present: (a) spiral bacteria at
Giemsa or acridine orange staining (b) positive
urease test, (c) inflammatory reaction of the
mucosa.

detected by an enzyme linked immunosorbent
assay, performed as previously described.20 This
test was designed to avoid cross reactivity with
Campylobacterjejuni, known as a potential infect-
ing organism in mentally retarded people in
institutions.3

Gastroscopy was performed in each case of
positive antibody response to H pylori. For
histological investigation, two biopsy specimens
were taken from the antrum, and two from the
fundus. For bacteriological diagnosis, one

biopsy specimen was obtained from the antrum
and one from the fundus. Forceps were changed
and endoscopes were disinfected before each
procedure.

Histopathology - microscopic lesions were

ascertained by haematoxylin and eosin staining.
Gastritis was defined by the presence of an

inflammatory reaction (lymphocytes, plasmo-
cytes, polymorphonuclear cells) or glandular
atrophy, or both in at least one biopsy specimen.
Presence of spiral bacteria at Giemsa staining in
at least one biopsy specimen was also noted.

Microbiology - presence of H pyloni in biopsy
specimens was studied by (a) direct examination
at x 100 with acridine orange staining, (b) urease
test, and (c) culture, three to four days in
incubation under microaerobic conditions.

Children were considered to be infected by
H pylori when both serological tests and culture

MOLECULAR EPIDEMIOLOGY
Genomic finger printing was performed for each
H pyloni isolate, by restriction enzyme analysis
using Hind III and BstE II restriction enzyme, as
previously described.2'"23 When two patterns
from different gels seemed to be identical, DNA
digests were re-electrophoresed side by side to
exclude between gel reproductibility errors.
After comparison, the paired patterns were con-
sidered as (a) positively identical, coming from
the same H pylori strain, when no significant
discrepancies were noted (undistinguishable
from the background noise); (b) positively
different, coming from two H pylori strains,
when the two patterns showed no similarities;
and (c) questionable, when no epidemiological
conclusion could be drawn.

STATISTICAL ANALYSIS
Analysis was done by comparing percentages (x2)
or mean (analysis of variance) between the five
sections, and by comparing percentages (x2) or
mean (t test) between infected and uninfected
children. Multivariate unconditional logistic
regression analysis (SAS software) was done on
significant factors to adjust for confounding
variables.

Results
On the basis of serological, histological, and
microbiological criteria, 45 children were
H pylon infected. The prevalence of infection
was 38% (45/117) with significant differences
(p<005) between the sections, ranging from
21-7% (5/23) to 66-7% (16/24) (Table I). Com-
parison betweenHpylori infected and uninfected
children gave no differences in the father's
occupation, family size, ethnic origin, evidence
of dribbling, and need for anti-convulsant treat-
ment. After adjustment for other factors, age,
sex, mobility, and incoordination were also
similar (Table II). From the institutional point of
view, the stay in the institution studied was not
significantly longer in infected children, but
living in section two was a significant factor for
infection (p=0 02), and the total length of stay in
institutions was significantly longer (about three
years longer) in infected children (p=0O003).
Among children who had lived in an institution
since their birth, 13/17 (76%) were H pylon
infected (v 32/100 among others).

Although serological tests were positive, with
spiral shaped bacteria visible at microscopic
examination and histological features of infec-
tion, culture of H pylori failed in 11 cases.
Genomic finger printing was performed on
isolates from the 34 remaining cases. Compari-
son of restriction patterns showed 22 different
strains and one epidemiologically questionable
pattern. Five strains (SI to S5) were common to
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TABLE II Characteristics ofH pylori infected or uninfected children and logistic regression
analysis

Hp HP
infected uninfected Regression
(n=45) (n= 72) coefficient SD x2 p Value

Demographic data:
Age* 12-7(3 6) 10-3(3 2) -0-089 0-123 0 53 0-464
Male(0) 66-7 45 8 -0-912 0-498 3-35 0-067

Neurological state:
Mobile (%) 40-0 22-2 0-342 0-615 0-31 0-578
Coordination (%) 73-3 51-4 -0 453 0 555 0-67 0-414

Institutionalisation:
Living in section 2(%) 40-0 8-3 -1-989 0 857 5 38 0-020
Duration of stay* in the institution

studied 5 9(3-3) 4-7(2 9) 0-210 0-135 2-41 0-120
Total duration stay* ininstitutions 9-6(4-1) 6-4(3 4) -0 337 0 115 8-63 0 003

*Age and duration of stay in years mean (SD).

more than one child. Strain Sl was common to
seven children, five of whom lived in the same
section. Strain S2 was common to three children,
two of whom lived in the same section, and
strains S3, S4, and S5 were common to three
groups of two children, each group living in the
same section for each group. Strains S6 to S22
were isolated from only one child. Table III
shows the distribution of strains throughout the
different sections of the institution. Age of
entering the section was 3 to 5 years for children
infected by the strain S1, 6 to 7 4 years for S2, 5 5
to 10 years for S3, 6 to 12 years for S4, 4 to 4-5
years for S5. No common factors were found
among children infected by the same strain with
regard to feeding and care. In some cases,
coinfected children shared a room and sanita-
tion, but for those who were sleeping in the same
bedroom, their beds were no adjoining.

Discussion
Compared with the 10% prevalence reported for
French children in general in the same age
group' and to prevalences usually reported in
children in seven developed countries (less than
20%),' the prevalence ofH pylori infection seen
in these mentally retarded cohabiting children
was high (up to 67% of children in section 2).
The two other main findings of this study are the
difference of prevalence between sections and
the high number of different bacterial strains
isolated from the institution.
The high prevalence confirms the high risk of

H pylori infection for people living in institu-
tions.35 The main risk factor for these children
was living together rather than their neurological
state. Age, mobility, and coordination were
significantly increased in section 2 but seemed to
be confounding variables. After adjustment,

TABLE III Distribution ofthe 22 different H pylori strains
throughout the sections ofthe institution

Section

1 2 3 4 5

No of isolates 4 12 8 7 3
Total number of strains* 3 9 4 6 3
Strains shared with other sections - 1 2 1
No of strains | children it

shared by 2 children 1 31 11I child 2 6 3f 5 3

*Total greater than 22, since 2 strains were common to several
sections; tstrain SI found in section 3 (5 cases) and 2 (2 cases);
tstrain S2 found in section 4 (2 cases) and 3 (1 case).

infection was not related to deglutition difficul-
ties (dribbling), or to the need for anti-
convulsant treatment, or to lack of mobility and
coordination. Infection was related to the total
duration of stay in institutions but not to age.
Moreover, the lack of difference of H pyloni
infection prevalence between white children and
African children is unusual and suggests the
predominant role of living conditions, which had
been the same for these children for years.

Differences of prevalence between sections
show that common physical environment (such
as water, food, hygiene conditions, care, and
medical staff) can be excluded as a causative
agent. Sanitary conditions, in particular, were
similar to those usually found in a conventional
Western hospital and were identical in all the
sections. Moreover, infection was not related to
the duration of stay in the institution studied.
Molecular typing shows an unequal distribution
of the strains throughout the sections (only 2/22
strains were common to several sections), which
is not consistent with the hypothesis of a com-
mon environmental source of H pylori in the
institution. If physical environment is really
implied, a still unknown factor specifically only
found in section 2 needs to be discovered.

Actually, the most variable factor from one
section to another was the human environment.
As medical and paramedical staffwere the same,
the presence of other children living in the same
section was the main factor. Because of the high
stability of the DNA digest patterns ofH pylori,
it has been stated that restriction endonucleases
analysis was a sensitive and useful method for
identifing and comparing isolates.23 Comparison
of patterns confirms the possibility of cohabiting
persons being infected by the same strain. If
physical environment can be excluded, these
cases of coinfection suggest that interhuman
transmission may have occurred in the institu-
tion; particularly in section 3, the five coinfected
children entered the section at the age of 3 to 5
years and had been living together for three to
seven years. The high number of different
strains, however, which were not shared by
several children (17/22) suggest that transmis-
sion, if any, was not common in this institution.
Multiple sources of infection (several strains in
each section) cannot be related only to the human
environment of the section. It can be assumed
that some infections had been acquired before
entering the institution, possibly in previous
institutions. This is consistent with the relation
seen between infection and total duration of stay
in institutions.

Living in section 2 remained an important risk
factor of infection. In this section, children may
have been exposed to a specific and varied source
ofH pylori, or they may have had different living
conditions in their past. No clear explanation,
however, can be found in this study to account
for the high prevalence in this group.

This study confirms that living in institutions
entails a high risk of H pylori infection for
children but no obvious source of spread can be
found in the physical environment. In humans,
most studies looking forHpylori in dental plaque
and saliva have been negative,24 and found that
saliva is probably not a reservoir. The occasional
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presence of regurgitated gastric juice in the
mouth, however, could contaminate the secre-
tions of the mouth. Recently H pylori has been
seen in some saliva samples by an immuno-
fluorescence technique using monoclonal anti-
bodies,25 and specific DNA has been found,
using the polymerase chain reaction method.26
The similarity in dribbling between infected and
uninfected children seen in this study cannot
rule out the intermittent presence of the bacteria
in saliva, which could therefore lead to the
spread of H pylon. Many mentally retarded
children living in institutions dribble. They also
share objects, such as toys, which are easily put
in the mouth and therefore a possible way for
contaminating saliva.

This statistical and epidemiological survey of a
H pylon infection cluster in 45 among 117
cohabiting children has shown that H pylori
infection can be highly prevalent in Western
countries, with good hygiene conditions, at low
ages, whatever the ethic origin. H pylori infection
was not related to the neurological state of
children or to environmental sources found
specifically in the institution studied but to the
total duration of stay in institutions and contact
with other high risk children. Because coinfected
children have been sharing toys as well as
sanitary arrangements, however, whether the
transmission is oral or faecal remains question-
able.
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