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Familial clustering of Helicobacter pylori infection:
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Abstract
Objectives To assess the rate of intrafamilial
transmission of Helicobacter pylori infection in the
general population and the role of a family’s social
background.
Design Population survey.
Setting Campogalliano, a town in northern Italy with
about 5000 residents.
Participants 3289 residents, accounting for 416
families.
Main outcome measures Prevalence of H pylori
infection assessed by presence of IgG antibodies to
H pylori.
Results The overall prevalence of H pylori infection
was 58%. Children belonging to families with both
parents infected had a significantly higher prevalence
of H pylori infection (44%) than children from families
with only one (30%) or no parents (21%) infected
(P < 0.001). Multivariate analyses confirmed that
children with both parents positive had double the
risk of being infected by H pylori than those from
families in which both parents were negative. Family
social status was independently related to infection in
children, with those from blue collar or farming
families showing an increased risk of infection
compared with children of white collars workers
(odds ratio 2.02, 95% confidence interval 1.16 to 3.49).
Conclusions H pylori infection clusters within families
belonging to the same population. Social status may
also be a risk factor. This suggests either a person to
person transmission or a common source of exposure
for H pylori infection.

Introduction
Helicobacter pylori is considered the main aetiological
agent of the most common form of chronic gastritis in
the adult population—type B gastritis. Type B gastritis
is localised in the antrum and pylorus, whereas type A
gastritis, the classic autoimmune gastritis, mainly
occurs in the fundus.1–3 H pylori positive chronic gastri-
tis of the antrum has been found to be closely related
to duodenal ulcer4–7 and can lead to gastric atrophy, a
precursor of gastric cancer.8

Environmental factors, such as socioeconomic and
educational state, seem to affect the prevalence of
H pylori infection. Infection is consistently higher in

Hispanic and black people than in white people and is
inversely related to educational level.9

The prevalence of H pylori infection is higher in
close communities10 11 and in members of family
groups12–25 than in the general population. This may be
due to relapses or reinfections between members of
the same family.13 Furthermore, the route of transmis-
sion of H pylori remains unknown, although most of
the evidence supports person to person transmission
with colonisation occurring primarily in childhood.
Under natural circumstances transmission could be by
the oro-oral or faecal-oral routes, but no strong
evidence exists to support either route as the primary
one, and both may be relevant depending on other
factors.26

Most studies of transmission of H pylori infection
within families have been conducted on parents and
siblings of children referred for symptoms and not on
the general population. To avoid this potential
selection bias, we studied part of the population of the
Dionysos cohort study27 to assess whether children of
H pylori infected parents had a higher infection rate
then those from families with uninfected parents.

Participants and methods
Family units were identified within the framework of
the Dionysos cohort study, which aimed at assessing
the prevalence of chronic liver disease in the general
population.27 All the subjects enrolled into the study
gave written formal consent to participate.

For the H pylori investigation we studied residents
aged 12-65 in Campogalliano, Italy (population 4767),
one of two towns in the original Dionysos study. In all,
3289 residents (69%) agreed to participate. Agreement
was higher among women (71% v 67% of men, NS)
and lower among young people, especially those aged
17-35, but not significantly so. Details of the estimation
of possible bias in patient accession and the validations
of the study have been described.27

We obtained a serum sample for evaluation of IgG
antibodies to H pylori from each participant. Serum
samples were stored at − 20°C until assessment by
enzyme linked immunosorbent assay (ELISA) (Euro-
hospital Kit, Trieste, Italy). A cut off antibody titre of 10
ìg/ml was used to classify subjects as positive or nega-
tive, as recommended by the manufacturer (sensitivity
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96%, specificity 93%).28 The same IgG antibody assay
has been recently used in another multicentre Italian
study and showed a sensitivity of 98% and specificity of
78% when compared with a single Giemsa stained his-
tology specimen.29 To test assay reliability we analysed
about 1 in 40 samples twice, with the laboratory
blinded to the previous result. Selection for repeat
assay was weighted in order to overrepresent samples
close to the 10 ìg/ml threshold.

The following information was available for each of
the 3289 participants: age, sex, family status (father,
mother, child, other), and occupation. A family unit was
defined as a husband and a wife with at least one child,
all living in the same household.

The number of families was 416, representing 1433
of the 3289 cases analysed (43.6%). The median
number of members for each family was 3 (range 3-6).
Families were divided into three groups according to
parents’ H pylori test results: group 1 included families
in which both parents were positive; group 2 families in

which either the father or mother was positive; and
group 3 those with neither parent positive. In addition,
families were grouped into three categories according
to father’s occupation: “white collar” (when occupation
was represented by any type of intellectual work), ‘‘blue
collar” (including factory employees, shop assistant,
and domestic workers), and farmers.

Statistical analysis
We assessed the extent to which differences in propor-
tions were due to chance alone using the ÷2 test, and P
values below 0.05 were considered significant. We used
two approaches to explore the relative weight of
specific covariates on a child’s likelihood of being H
pylori positive. Firstly, we used a multivariate logistic
model with children as the unit of analysis and their
own characteristics (age and sex) as well as those of
their families (census, infection of their relatives) as the
dependent variables.30 The associations between
children’s H pylori test result (positive v negative) and
individual covariates were expressed as odds ratios
with 95% confidence intervals. However, the weakness
of such an approach is that individual children may
belong to same family, thus violating the assumption of
independence of observations.

Therefore, we also used a model with individual
families as the unit of analysis. In this model, the effect
of parents’ serological state was assessed within
families with the same number of children, comparing
the number of children positive according to the pres-
ence of one, two, or no parents positive for H pylori.
Statistical analyses were performed with the spss/pc
statistical package.

Results
The overall prevalence of H pylori infection in the town
of Campogalliano was 59.7%, increasing with age
(from 30% in those aged 12-16 to 82% in those aged
56-66) with a typical cohort effect (figure). The
prevalence of H pylori infection was similar among
families with less than four people (60%, 800/1337)
and those with more than four people living in the
same household (57%, 55/96). The prevalence of H
pylori infection in the 1433 participants belonging to
the 416 families analysed, accounting for 186 children,
was 51.2% (734), with 41% of families having both par-
ents infected and 44% one parent (table 1). The preva-
lence of H pylori infection in children increased with
increasing numbers of parents infected (table 2).

Based on fathers’ occupation, 66 families could be
defined as white collar (91 children), 237 as blue collar
(331 children), and 87 as farmers (128 children).
Among parents, H pylori prevalence was related to
occupation, the proportion of fathers testing positive
being 55% (36) among white collar workers, 60% (142)
in blue collar workers, and 74%64 in farmers (÷2 for
trend 6.44, P = 0.01) with no significant difference with
sex. The trend with husband’s occupation was not sig-
nificant for women (prevalences 58%38, 62% (147), and
75%65 respectively; ÷2 for trend 3.59, P = 0.059). White
collar families had a significantly lower (21%)
proportion of infected children compared with the
other two groups (table 3).

Table 4 shows the multivariate analysis assessing
the relation between infection in parents and that in
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Table 1 Distribution of families investigated according to
parents’ infection with H pylori

Parental infection
No (%) of
families No of children

Group 1 (both parents infected) 170 (41) 265

Group 2 (one parent infected) 185 (44) 256

Father infected 94 (23) 133

Mother infected 91 (22) 123

Group 3 (neither parent infected) 61 (15) 80

Total 416 (100) 601

Table 2 Proportion of children infected with H pylori according
to infection of parents

Parental infection
No (%) of children

infected* 95% CI

Group 1 (both parents infected) 116/265 (44) 37.9 to 50.1

Group 2 (one parent infected) 75/256 (30) 24.8 to 36

Father infected 34/133 (25) 17.5 to 32.5

Mother infected 41/123 (33) 24.5 to 41.5

Group 3 (neither parent infected) 17/80 (21) 11.9 to 30.1

*Significant trend (÷2 test, P<0.001).

Table 3 Infection with H pylori among children according to father’s job

Father’s job No of families
No (%) of children infected

with H pylori 95% CI

White collar worker 66 19/91 (21)* 12.5 to 29.5

Blue collar worker 237 124/331 (37) 31.7 to 42.3

Farmer 87 52/128 (41) 32.3 to 49.7

Total 390† 195/550 (35) —

*P <0.005 compared with other groups.
†Father’s job not available for 26 families.
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children (after children’s age, sex, and family social sta-
tus were corrected for). Children from families in
which both parents were H pylori positive had over
twice the risk of being H pylori positive (odds ratio 2.48,
95% confidence interval 1.35 to 4.52) compared with
those from families in which neither parent was
positive. The risk was also higher for children
belonging to families with one positive parent,
although the difference was not significant (P = 0.27).
Children with fathers who were blue collar workers or
farmers showed a significant increase in the risk of
being H pylori positive compared with those from white
collar families (P < 0.05).

These findings were confirmed when families were
used as the unit of analysis (table 5). The number of
positive children increased according to the number of
positive parents consistently within families with the
same number of children. Overall, after number of chil-
dren was adjusted for, families in which one or both of
the parents was positive had a significant increase in the
risk of having at least one positive child (2.07, 1.32 to
3.24 for one parent; 2.71, 1.39 to 5.26 for two parents)
compared with those with both parents negative.

Discussion
Our large epidemiological study of the distribution of
H pylori prevalence among families used a different
approach from that used in other studies addressing
the same topic. It was designed as a population study,
and all the consenting residents of a small town were
involved, thus avoiding the biases that previous studies
on selected series could have had. We studied all the
consenting families in one community, representing a
valuable sample (66%) of the entire population. Infec-
tion of children could be related directly to parents’
positivity and family’s social background.

The overall prevalence of H pylori infection differed
according to age, and within children aged 12-16 years
the prevalence of infection was similar to that found in
a population based study performed in San Marino,31

an area not far from Campogalliano, but different from
other reported values. The prevalence of H pylori infec-
tion in children was, for example, 40% in Saudi
Arabia,32 60% in India,33 and only 10-15% in the United
States.34 This is probably related both to the different
age groups considered (5-10 years, 3-10 years, and 3-5
years, in the three countries), and to the different con-
ditions that the children live in.

In our study the prevalence of H pylori infection in
children was higher if the social conditions were lower.
H pylori prevalence was significantly higher (P < 0.005)
among children of farmers than among children of
blue and white collar families. Moreover, children
living in white collar families had a lower risk of being
positive for H pylori. These findings confirm the results
of a study by Malaty and Graham which showed a
strong inverse correlation between childhood social
class and H pylori infection.35 However, we found no
correlation between occupancy rates and H pylori
infection, and this is consistent with the fact that the
hygiene conditions of families belonging to the same
community should be similar.

Finally, we found that children living in families in
which both parents were infected had a significantly
higher rate of infection than children with only one or
no parents infected. These findings suggest close
personal contact of family members living in the same
households and support an oro-oral or faecal-oral
route of transmission for H pylori, as shown by other
authors.36 37

Although the prevalence of H pylori infection in
children with two positive parents was lower than that
reported by Drumm et al (probably because they stud-
ied a selected series),9 it was similar to that found in two
other studies.24 38 Malaty et al studied family clustering
of H pylori infections in families of healthy asympto-
matic volunteers and showed that H pylori infection
was higher among children with a positive parent
(mother or father) than among those whose parents
were negative (50% v 5% respectively).24 Offspring of
infected index cases were more likely to be infected
than those of uninfected index cases, regardless of
whether the infected case was the mother or father.
The second study evaluated mothers, fathers, and
siblings of index children separately and concluded
that mothers of H pylori infected children were more
likely to be positive.38

Table 4 Results of logistic regression analysis assessing relation between infection of
parents and likelihood of children being positive for H pylori adjusted for children’s age,
sex, and family social environment

Variable Odds ratio 95% CI P value

1 parent infected v no parent 1.47 0.81 to 2.70 0.27

2 parents infected v no parent 2.48 1.35 to 4.52 0.016

Blue collar workers and farmers v white collar workers 2.02 1.16 to 3.50 0.02

Age (continuous variable) 1.06 1.02 to 1.09 0.001

Sex (male reference category) 0.76 0.53 to 1.09 0.18

Table 5 H pylori infection in children according to parents’ infection and number of children in family

No of children in family

No (%) of infected children

Total0 1 2 >2

1:

Both parents negative 32 (74) 11 (26) 43

1 parent positive 96 (77) 29 (23) 125

Both parents positive 53 (60) 36 (40) 89

2:

Both parents negative 12 (71) 4 (24) 1 (6) 17

1 parent positive 26 (51) 18 (35) 7 (14) 51

Both parents positive 27 (37) 28 (38) 18 (25) 73

>2:

Both parents negative 1 (100) 0 0 0 1

1 parent positive 2 (22) 3 (33) 1 (11) 3 (33) 9

Both parents positive 0 3 (38) 2 (25) 3 (38) 8

Total 249 132 29 6 416

Papers

539BMJ VOLUME 319 28 AUGUST 1999 www.bmj.com



The strong association between infection in mothers
and their children may be explained by a greater chance
of person to person contact between them within a fam-
ily. We also found that the prevalence of H pylori
infection among children was higher when the mother,
rather then the father, was infected (33% v 25%).

In conclusion, our findings confirm, in an open
population, a relation between H pylori infection in
children and parents and that social environment has a
role in spreading the infection. Although the
association between parental and children’s infection
supports the hypothesis of a person to person,
probably oro-oral, transmission of infection, the effect
of social environment raises the need for further
research to assess whether aspects of lifestyle (housing,
dietary habits, etc) could have a role.
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Key messages

x The route of transmission of H pylori is still
unknown and most studies have been on
selected groups

x In this population based study the prevalence of
H pylori infection in children was related to
parents’ infection

x Children whose fathers were blue collar workers
or farmers’ families had a significantly increased
risk of H pylori infection compared with
children of white collar workers.

x These findings support person to person
transmission of H pylori infection

x Further research is needed to assess the role of
housing, dietary habits, and other lifestyle
factors
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Commentary: Helicobacter pylori—the story so far
Mike Thomson

The past 10-15 years has seen an almost unprecedented
interest in the pathogenic ability of Helicobacter pylori.
This is perhaps because it is the main cause of gastritis,
responsible for up to 80% of gastric and 95% of duode-
nal ulcers,1 and is implicated in the pathogenesis of gas-
tric adenocarcinoma and mucosa associated lymphoid
tissue lymphoma.2 The importance of this bacterium
was not appreciated until 1983, although it had been
recognised in the gastric mucosa nearly a century ago.
Initially research concentrated on classification, in vitro
culture, and histopathology. The bacterium was first
called Campylobacter pyloridis, but was subsequently
differentiated from campylobacter by, among other
properties, the presence of multiple flagellae. A new
genus (helicobacter) was devised in 1989. Since then
many different strains have been identified with variable
virulence—for example, those carrying the cagA gene
cause a greater gastric inflammatory response.

However, the gastroenterology community required
some persuasion about the pathogenic importance of H
pylori, and one of the important milestones for this was
the demonstration of the acute ulcerogenic effects of
infection with the organism after self administration in
1985.3 Then in 1988 the observation that eradication of
H pylori diminished the rate of ulcer recurrence tipped
the argument in favour of pathogenicity.4 Evidence for
non-gastrointestinal effects, such as risk for cardiovas-
cular disease, remains limited and inconclusive.

Infection is now accepted to occur in childhood,
most rapidly under 5 years,5 and the decreasing rate of
acquisition over recent decades may account for an
apparent birth cohort effect. Low socioeconomic status
and overcrowding are associated with a higher
prevalence,6 and Dominici et al’s study adds to the evi-
dence pointing to intrafamilial spread, which may be
by the oro-oral or faeco-oral route.

Sensitive and specific diagnostic tests have been
developed. Some rely on the urease producing proper-
ties of the organism—for example, the Clo test, which is
a colorimetric assay requiring a gastric biopsy and the
urea breath test using 13C and 14C labelled urea which is
then exhaled as labelled carbon dioxide (this is useful
to ensure eradication). Serological tests are increas-
ingly used in primary care but do not give any indica-
tion of associated disease.

Eradication of the bacterium was first reported to
cure duodenal ulceration in 1987,7 and many studies
have confirmed this.4 Gastric ulcer relapse is also
substantially reduced by eradication regimens.8 Regi-
mens involve triple therapy with a proton pump
antagonist and two antibiotics (for example, amoxicil-
lin and metronidazole or clarithromycin) for 1 or 2
weeks. However, evolution of antibiotic resistance is
increasingly important. Regimens based on ranitidine
bismuth subcitrate have also been investigated.

In 1994, H pylori was defined as a grade 1
carcinogen, and it was recommended that all patients
with gastric or duodenal ulceration and H pylori
infection should be given an eradication regimen.9 In
1997, a European consensus group suggested that all

patients with gastritis, peptic ulcer, gastric adenocarci-
noma, and mucosa associated lymphoid tissue
lymphoma associated with H pylori be treated with a
triple drug therapy including a proton pump antago-
nist.10 Although treatment was also recommended for
non-ulcer dyspepsia, a recent prospective study strongly
suggests that there is no basis for this.11 Similarly,
eradication regimens in children with recurrent abdomi-
nal pain rarely result in improvement.12

More recently, physical and genetic maps have
been made of the entire H pylori genome, and these
have shown the organism’s high genetic variability.
This information has led to better understanding of
pathogenicity, virulence factors, and host-pathogen
interactions—for example, severe inflammation and
duodenal ulceration occurs in 89% of infections with
vacA s1a strains but only 20% with vac s2 strains.

Research into vaccination remains active as the
organism is good at evading the host immune response.
Efforts have focused on the urease component, and in
animals mucosal adjuvants, such as cholera toxin, have
shown some success. In humans, mucosal routes of vac-
cination have reduced gastric mucosal density of H pylori
but have not produced a serological response.

1 O’Connor H, Dixon M, Wyatt J, Axon A, Dewar E, Johnston D. Campylo-
bacter pylori and peptic ulcer disease. Lancet 1987;ii:633-4.

2 Forman D, Newell D, Fullerton F, Yarnell J, Stacey A. Wald N, et al. Associ-
ation between infection with Helicobacter pylori and risk of gastric can-
cer: evidence from a prospective investigation. BMJ 1991;302:1302-5.

3 Marshall B, Armstrong J, McGechie D, Glancy R. Attempt to fulfil Koch’s
postulates for pyloric campylobacter. Med J Aust 1985;142:436-9.

4 Marshall B, Goodwin C, Warren J, Murray R, Blincow E, Blackburn S, et
al. A prospective double-blind trial of duodenal ulcer relapse after eradi-
cation of Campylobacter pylori. Lancet 1988;ii:1437-42.

5 Mitchell HM, Li YY, Hu PJ, Liu Q, Chen M, Du GG, et al. Epidemiology of
Helicobacter pylori in Southern China: identification of early childhood as
the critical period for acquisition. J Infect Dis 1992;166:149-53.

6 The EUROGAST Study Group. Epidemiology of, and risk factors for,
Helicobacter pylori infection among 3194 asymptomatic subjects in 17
populations. Gut 1993;34:1672-6.

7 Coghlan J, Gilligan D, Humphries H, McKenna D, Dooley C, Sweeney E,
et al. Campylobacter pylori and recurrence of duodenal ulcers—a 12
month follow-up study. Lancet 1987;ii:109-11.

8 Tatsuta M, Isikawa H, Iisha H, Okuda S, Yokota Y. Reduction of gastric
ulcer recurrence after suppression of Helicobacter pylori by cefixime. Gut
1990;31:973-6.

9 NIH Consensus Development Panel on Helicobacter pylori in Peptic Ulcer
Disease. Helicobacter pylori in peptic ulcer disease. JAMA 1994;272:65-9.

10 Malfertheiner P, Megraud F, O’Morain C, Bell D, Bianchi Porro G,
Deltenre M, et al. Current European concepts in the management of H
pylori infection—the Maastricht consensus report. Eur J Gastroenterol
Hepatol 1997;9:1-2.

11 Talley N, Janssens J, Lauritsen K, Rácz I, Bolling-Sternevald E. Eradication
of Helicobacter pylori in functional dyspepsia: randomized double blind
placebo controlled trial with 12 months’ follow up. BMJ 1999;318:833-6.

12 MacArthur C, Sanders N, Feldman W. Helicobacter pylori, gastroduodenal
disease, and recurrent abdominal pain in children. JAMA 1995;273:729-34.

Endpiece
Training
The three qualities necessary for training:

Great faith
Great doubt
Great effort

The Little Zen Companion,
Workman Publishers, New York, 1994
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