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Transmission of Helicobacter pylori
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Summary
Helicobacter pylori is found pre-
dominantly in human gastric mu-
cosa. Transfer of the bacterium
remains an open topic, but it is
likely that infection is usually
acquired at a young age, particu-
larly where lower socio-economic
conditions prevail. Transmission
via an external source such as
water supply is a possibility but, in
general, infection is probably
passed from person to person.
Arguments for and against faecal–
oral, oral–oral and gastric–oral
transmission have been pre-
sented, but the dominance of one
of these routes is still to be
determined.

Keywords: Helicobacter pylori

EVective public health interventions to reduce the incidence of infection with
Helicobacter pylori are dependent on a good understanding of those most at risk
of acquisition and of the sources and routes of transmission of this common
infection. Although some risk factors have been convincingly demonstrated,
conclusive evidence about how H pylori infection is transmitted remains elusive.
When a patient diagnosed with H pylori infection asks where the infection was
acquired, a simple answer cannot be given with confidence.

Age of acquisition

It is likely that infection with H pylori occurs mainly in early childhood. In a study
from Finland, the annual incidence of infection was calculated to be only 0.3%
in a group of children followed up for sero-conversion between ages 3 to 12
years, suggesting that in this population infection is generally acquired before 3
years of age.1 Results of a follow-up study of Irish children with confirmed
eradication of H pylori suggested that those under 5 years of age were most at risk
of infection and re-infection, with re-infection common before the age of 5 years
(59.25% per child per year), but rare in older children.2 Higher than average
rates of infection in some occupational groups3 suggest, however, that infection
may also occur in adult life. In some studies, for example, gastroenterologists
have been shown to be significantly more likely to be infected than age-matched
controls, raising the possibility of transmission from patients to doctors during
endoscopy.4 5 In general, however, adults in developed countries are likely to be
at low risk of acquiring new H pylori infection, with studies suggesting
sero-conversion rates of only 0.5%6 and 0.3%7 per person per year.

Social class and living conditions as risk factors for infection

The link between H pylori infection and factors such as social class and living
conditions in childhood is well documented,8–13 confirming childhood as the
most likely time for infection to occur. In general, however, the infection is more
prevalent in older age groups, a potential anomaly which may be the result of a
‘cohort eVect’. According to this theory, the higher prevalence of infection in
older population groups is explained by the existence of lower socio-economic
conditions during the childhood of older people, resulting in a higher incidence
of infection when they were young, rather than by the additional years during
which they might have acquired the infection. A birth cohort study from Japan,
for example, showed that infection was most prevalent in those born in the 1940s
and 1950s, a period of post-war deprivation.14

Routes of transmission

The way in which H pylori infection is acquired remains unclear. H pylori has
been identified in drinking water using polymerase chain reaction (PCR)
amplification15; infection passed through contaminated water has also been sug-
gested by epidemiological evidence linking the municipal water supply to infec-
tion in Peru,16 and transmission via food such as uncooked vegetables treated
with sewage has been proposed.17

Although H pylori has been isolated in non-human mammals,18 in general, the
bacterium is confined to the gastric mucosa of man. The bacterium has also been
found in monkeys,19 20 but few populations have close contact with non-human
primates. The isolation of H pylori from a commercially reared species of
domestic cat has also been reported, suggesting that the organism could be a
zoonotic pathogen,21 but firm evidence to support zoonotic transmission is lack-
ing. The authors of a study of workers at an abattoir in Bologna, Italy, suggested
that the high prevalence of infection amongst workers involved in animal-related
tasks compared with clerical workers would support transmission from animals
to humans.22 Conversely, a study based on an American population found that
pet owners had a lower frequency of H pylori infection; the authors, however,
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found that this could be explained by the association between pet ownership and
higher socio-economic status.8 Findings from the Bologna study22 could also be
related to diVerences in socio-economic status between clerical and manual
workers.

Although a common external source of infection cannot be ruled out, it
appears likely that transmission of H pylori is most commonly from person to
person, as suggested by a high prevalence of infection amongst those living in
institutions,23–25 and by intrafamilial clustering.26–31 Evidence both for26–29 and
against32 transmission between spouses has been presented, suggesting that this
does occur, but perhaps relatively infrequently.

Transfer of H pylori from stomach to stomach has been shown to occur via
inadequately disinfected endoscopy equipment.33 Similarly, the epidemic gastri-
tis reported in 17 of 37 healthy volunteers taking part in an acid secretion study
was probably due to cross-infection with H pylori via pH probes.34 Clearly, how-
ever, direct gastric–gastric transfer is not the normal route. Three methods by
which the organism is passed from the human stomach of an infected subject to
the stomach of a previously uninfected person without the involvement of an
external source have been suggested: by faeces, saliva and vomitus.35–37

THE FAECAL–ORAL ROUTE

Evidence that transmission occurs mainly in early childhood concurs with the
suggested faecal–oral pathway, but arguments for this mode of transfer are far
from conclusive. Although PCR technology has been used to show H pylori DNA
in faeces,38 the viability of these bacteria has not been proven and culture of H
pylori from stools, though reported,39 40 has proved diYcult. It has been suggested
that transmission of H pylori via faeces may be restricted to young children with
acute infection and adults with reduced acid secretion.41 If the faecal–oral route
characterises the spread of H pylori, it would be expected that patterns of preva-
lence similar to those for hepatitis A would be found. Evidence of this type is
unclear; although similar sero-prevalence curves have been found in Thailand23

and South Africa,42 results from the UK were not supportive.43

THE ORAL–ORAL ROUTE

The oral cavity as a possible reservoir of H pylori has been suggested, with gas-
tric juice transporting viable organisms to the mouth during regurgitation.
Attempts to demonstrate the presence of H pylori in the mouth have, however,
yielded inconclusive results in much the same way as attempts to isolate the bac-
teria in faeces. In one study, the bacteria were found in dental plaque from only
one of 29 patients with positive stomach biopsies, with negative results in all
saliva samples,44 whilst another group failed to isolate H pylori from any samples
of saliva or plaque.45 In both these studies, samples from the mouth were
collected prior to endoscopy to exclude the possibility of contamination during
this procedure. Contamination during withdrawal of the endoscope may have
been the case where H pylori was successfully isolated from gingival crevices and
dental plaque,46 a limitation subsequently acknowledged by the research group.45

Use of chopsticks as a risk factor for infection, after adjustments for other risk
factors, has been used to argue the case for oral–oral transmission,47 although it
has been suggested37 that this could be the result of greater contact with recent
immigrants in Chinese families who used chopsticks compared with those who
did not. Contrasting results in two animal studies have been used in support of
the dominance of the oral–oral route over the faecal–oral pathway. A study in
beagles showed transmission of H pylori and similar bacteria from infected to
uninfected puppies and it was noted that these animals had a tendency to lick
one another extensively; by contrast, rats and mice, who are coprophagic but
have little oral–oral contact, did not transmit bacteria of this type.48 Other
evidence has, however, failed to support the predominance of the oral–oral
route, for example, the lack of increased risk of infection found in dentists,49 50

and those with higher numbers of sexual partners.51

THE GASTRIC–ORAL ROUTE

It has been suggested that H pylori may be passed more directly from stomach to
mouth, without the need for an oral reservoir. Transmission via vomitus has been
suggested as a possibility52 and has more recently been proposed as the main
route of transfer, specifically during epidemic acute H pylori infection in
childhood.36 53 The animal studies mentioned above48 have also been used in
support of the gastric–oral route,36 since rats and mice do not vomit. In suggest-
ing this route of transmission, it has also been argued that mucus-rich vomiting
caused by acute H pylori infection may be the bacterium’s mechanism for pro-
moting survival, by providing a vehicle for transmission to new hosts.36 53

Proposed external sources of
transmission of H pylori

x contaminated drinking water
x sewage via uncooked vegetables
x infected animals

Box 2

Proposed person-to-person
transmission routes of H pylori

x faecal–oral
x oral–oral
x gastric–oral

Box 3
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For the gastric−oral route to be feasible, H pylori would need to be able to sur-
vive in vomitus, but survival of the bacteria in an acidic environment without the
presence of urea is limited54. To counter this argument, it has been suggested36 53

that the period of hypochlorhydria likely to accompany acute infection55 may aid
survival of the bacterium outside the stomach by creating an environment in
which vomitus lacking in acid is produced. Some studies have shown an associ-
ation between H pylori infection in children and their mothers but not children
and their fathers.30 31 It has been suggested36 that although this may be due to
infection passed from mother to child, an alternative explanation could be that
infection is passed from a vomiting child to the mother, the parent most likely to
clean up vomit.

Conclusions

Transmission of H pylori remains an open topic. From the evidence to date, it
seems probable that transmission may occur through multiple pathways, both
from person to person and via external sources, with the dominant route perhaps
varying between diVerent populations.

1 Ashorn M, Maki M, Hallstrom M, et al. Helico-
bacter pylori infection in Finnish children and
adolescents. A serologic cross-sectional and
follow-up study. Scand J Gastroenterol
1995;30:876–9.

2 Rowland M, Kumar D, O’Connor PO, Daly LE,
Drumm B. Reinfection with Helicobacter pylori
in children. Gut 1997;41(suppl 1):A1.

3 Veldhuyzen van Zanten SJO. Do socio-
economic status, marital status and occupation
influence the prevalence of Helicobacter pylori
infection? Aliment Pharmacol Ther 1995;9(suppl
2):41–4.

4 Lin SK, Lambert JR, Schembri MA, Nicholson
L, Korman M. Helicobacter pylori prevalence in
endoscopy and medical staV. J Gastroenterol
Hepatol 1994;9:319–24.

5 Mitchell HM, Lee A, Carrick J. Increased
incidence of Campylobacter pylori in
gastroenterologists: further evidence to support
person to person transmission of C.pylori.Scand
J Gastroenterol 1989;24:396–400.

6 Parsonnet J, Blaser MJ, Perez-Perez GI, Hargrett-
Bean N, Tauxe RV. Symptoms and risk factors of
Helicobacter pylori infection in a cohort of
epidemiologists. Gastroenterology 1992;102:41–6.

7 Kuipers JE, Pena AS, van Kamp G, et al.
Seroconversion for Helicobacter pylori. Lancet
1993;342:328–31.

8 Graham DY, Malaty HM, Evans DG, Evans DJ
Jr, Klein PD, Adam E. Epidemiology of
Helicobacter pylori in an asymptomatic popula-
tion in the United States. EVect of age, race and
socioeconomic status. Gastroenterology 1991;
100:1495–501.

9 Mendall MA, Goggin PM, Molineaux N, et al.
Childhood living conditions and Helicobacter
pylori seropositivity in adult life. Lancet 1992;
339:896–7.

10 Murray LJ, McCrum EE, Evans AE, Bamford
KB. Epidemiology of Helicobacter pylori infec-
tion among 4742 randomly selected subjects
from Northern Ireland. Int J Epidemiol 1997;26:
880–7.

11 Sitas F, Forman D, Yarnell JWG, et al.
Helicobacter pylori infection rates in relation to
social class in a population of Welsh men. Gut
1991;32:25–8.

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

13 Webb PM, Knight T, Greaves S, et al. Relation
between infection with Helicobacter pylori and
living conditions in childhood: evidence for per-
son to person transmission in early life. BMJ
1994;308:750–3.

14 Replogle ML, Kasumi W, Ishikawa KB, et al.
Increased risk of Helicobacter pylori associated
with birth in post-war Japan. Int J Epidemiol
1996;25:210–4.

15 Schauer DB, Handwerker J, Correa P, Fox JG.
Detection of Helicobacter pylori in drinking water
using polymerase chain reaction amplification.
Gut 1995;37(suppl 1):A27.

16 Klein PD, Graham DY, Gaillour A, Opekum
AR, Smith EO’B. Water source as risk factor for
Helicobacter pylori infection in Peruvian chil-
dren, Lancet 1991;337:1503–6.

17 Hopkins RJ, Vial PA, Ferreccio C, Ovalle J,
Prado P, Sotomayor V, et al. Seroprevalence of
Helicobacter pylori in Chile: vegetables may serve
as one route of transmission. J Infect Dis
1993;168:222–6.

18 Fox JG. Non-human reservoirs of H pylori. Ali-
ment Pharmacol Ther 1995;9(suppl 2):93–103.

19 Newell DG, Hudson MJ, Baskerville A. Isola-
tion of a gastric campylobacter-like organism
from the stomach of four Rhesus monkeys, and
identification as Campylobacter pylori. J Med
Microbiol 1988;27:41–4.

20 Bronsdon MA, Schoenknecht FD. Campylo-
bacter pylori isolated from the stomach of the
monkey, Macaca nemestrina. J Clin Microbiol
1988;26:1725–8.

21 Handt LK, Fox JG, Dewhirst FE, et al.
Helicobacter pylori isolated from the domestic
cat: public health implications. Infect Immun
1994;62:2367–74.

22 Vaira D, D’Anastasio C, Holton J, et al. Campy-
lobacter pylori in abattoir workers: is it a
zoonosis? Lancet 1988;ii:725–6.

23 Perez-Perez GI, Taylor DN, Bodhidatta L, et al.
Seroprevalence of Helicobacter pylori infections
in Thailand. J Infect Dis 1990;161:1237–41.

24 Lambert JR, Lin SK, Nicholson L, et al. High
prevalence of H pylori antibodies in institution-
alized adults. Gastroenterology 1990;98:A74.

25 Berkowicz J, Lee A. Person-to-person transmis-
sion of Campylobacter pylori. Lancet 1987;ii:
680–1.

26 Malaty HM, Graham DY, Klein PD, Evans DG,
Adam E, Evans DJ. Transmission of Helicobacter
pylori infection. Studies in families of healthy
individuals. Scand J Gastroenterol 1991;26:927–
32.

27 Georgopoulos SD, Mentis AF, Spiliadis CA, et
al. Helicobacter pylori infection in spouses of
patients with duodenal ulcer and comparison of
ribosoma RNA gene patterns. Gut 1996;39:
634–6.

28 Schutze K, Hentschel E, Dragosics B, Hirschl
AM. Helicobacter pylori reinfection with identical
organisms: transmission by the patients’
spouses. Gut 1995;36:831–3.

29 Parente F, Maconi G, Sangaletti O, et al. Preva-
lence of Helicobacter pylori and related gas-
troduodenal lesions in spouses of Helicobacter
pylori positive patients with duodenal ulcer. Gut
1996;39:629–33.

30 Drumm B, Perez-Perez GI, Blaser MJ, Sherman
PM. Intrafamilial clustering of Helicobacter
pylori infection. N Engl J Med 1990;322:359–63.

31 Brenner H, Rothenbacher D, Bode G, Adler G.
Parental history of gastric or duodenal ulcer and
prevalence of Helicobacter pylori infection in pre-
school children: population based study. BMJ
1998;316:665.

32 Perez-Perez GI, Witkin SS, Decker MD, Blaser
MJ. Seroprevalence of Helicobacter pylori infec-
tion in couples. J Clin Microbiol 1991;29:642–4.

33 Langenberg W, Rauws EA, Oudbier JH, Tytgat
GHT. Patient-to-patient transmission of
Campylobacter pylori infection by fibreoptic gas-
troduodenoscopy and biopsy. J Infect Dis 1990;
161:507–11.

34 Ramsey EJ, Carey KV, Peterson WL, et al. Epi-
demic gastritis with hypochlorhydria. Gastroen-
terology 1979;76:1449–57.

35 Mégraud F. Transmission of Helicobacter pylori:
faecal-oral versus oral-oral route. Aliment Phar-
macol Ther 1995;9:85–91.

36 Axon ATR. The transmission of Helicobacter
pylori: which theory fits the facts? Eur J Gastro-
enterol Hepatol 1996;8:1–2.

37 Goodman KJ, Correa P. The transmission of
Helicobacter pylori. A critical review of the
evidence. Int J Epidemiol 1995;24:875–87.

38 Mapstone NP, Lynch DAF, Lewis FA, et al.
PCR identification of H pylori in faeces from
gastritis patients. Lancet 1993;341:447.

39 Thomas JE, Gibson GR, Darboe MK, Dale A,
Weaver LT. Isolation of H pylori from human
faeces. Lancet 1992;340:1194–5.

40 Kelly SM, Pitcher MC, Farmery SM, Gibson
GR. Isolation of Helicobacter pylori from patients
in the UK. Confirmation of culture identity by
PCR. Gastroenterology 1994;106:A105.

41 Leverstein van Hall MA, van der Ende A, van
der Mmilligen de Wit M, Tytgat GN, Dankert J.
Transmission of Helicobacer pylori in faeces.
Lancet 1993;342:1419–20.

42 Sather MA, Simjee AE, Wittenberg DF, et al.
Seroprevalence of Helicobacter pylori infection in
Natal/Kwazulu, South Africa. Eur J Gastroen-
terol Hepatol 1994;6:37–41.

43 Webb PM, Knight T, Newell DG, Elder J, For-
man D. Transmission of Helicobacter pylori: a
comparison with hepatitis A. Am J Gastroenterol
1994;89:1392.

44 Krajden S, Fuksa M, Anderson J, et al.
Examination of human stomach biopsies, saliva
and dental plaque for Campylobacter pylori. J
Clin Microbiol 1989;27:1397–8.

45 Luman W, Alkout AM, Blackwell CC, Weir DM,
Palmer KR. Helicobacter pylori in the mouth -
negative isolation from dental plaque and saliva.
Eur J Gastroenterol Hepatol 1996;8:11–4.

46 Khandaker MAK, Scott A, Eastwood MA,
Palmer KR. Do teeth predispose to duodenal
ulcer relapse (Abstract)? Gut 1991;32:A1207

47 Lin SK, Lambert JR, Chow T, et al.Comparison
of H pylori in three ethnic groups - evidence of
oral-oral transmission (Abstract). Gastroenterol-
ogy 1991;100:A111.

48 Lee A, Fox JG, Otto G, Dick EH, Krakowa S.
Transmission of Helicobacter spp. A challenge to
the dogma of faecal-oral spread. Epidemiol Infect
1991;107:99–109.

49 Lin SK, Lambert JR, Schembri M, et al. Preva-
lence of H pylori in practising dental staV and
dental students (Abstract). Gastroenterology
1992;102:A113.

50 Malaty HM, Evans DJ, Abramovitch K, Evans
DG, Graham DY. Helicobacter pylori infection in
dental workers: a seroepidemiology study. Am J
Gastroenterol 1992;87:1728–31.

51 Polish LB, Douglas JM, Davidson AJ, Perez-
Perez GL, Blaser MJ. Characterization of risk
factors for Helicobacter pylori infection among
men attending a sexually transmitted disease
clinic: lack of evidence of sexual transmission. J
Clin Microbiol 1991;29:2139–43.

52 Mitchell HM, Lee A, Bohane TD. Evidence for
person-to-person spread of Campylobacter py-
lori. In: Rathbone BJ, Heatley RV, eds. Campylo-
bacter pylori and gastroduodenal disease. Oxford:
Blackwell Scientific Publications, 1989; pp
197–202.

53 Axon ATR. Is Helicobacter pylori transmitted by
the gastro-oral route? Aliment Pharmacol Ther
1995;9:585–8.

54 Marshall BJ, Barrett L, Prakash C, McCullum
RW, Guerrant RL. Urea protects C pylori from
the bacterial eVects of acid. Gastroenterology
1990;99:697–702.

55 Sobala GM, Crabtree JE, Dixon MF, et al.
Acute Helicobacter pylori infection: clinical fea-
tures, local and systemic immune response, gas-
tric mucosal histology, and gastric juice ascorbic
acid concentrations. Gut 1991;32:1415–8.

200 Stone

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.75.882.198 on 1 A
pril 1999. D

ow
nloaded from

 

http://pmj.bmj.com/

