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Reinfection with any organism is related to the force of infection in the
population and on both innate and acquired immunity to infection.
Little is yet known about primary immune protection against
Helicobacter pylori. Some data suggest that children can be recurrently
infected, spontaneously eliminating the organism only to be infected
again and again until the organism takes hold. This pattern of recurrent
infection is not observed in patients who receive eradication therapy for
chronic infection. After eradication of infection, the rate of reinfection
is probably slightly lower than the primary infection rate in that age
group, suggesting some level of acquired immunity. In developed coun-
tries, reinfection of adults in unusual, and recurrence usually repesents
failure of primary eradicaton rather than new infection. Some cases of
reinfection do occur, however. Given that acquired immunity probably
varies little from population to population, reinfections will most likely
occur in areas where the force of infecton is high, ie, where both the
prevalence of infection and the opportunities for transmission are high. 
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Quel est le taux total de réinfection à
Helicobacter pylori?

Une réinfection à tout organisme est liée à la force de l’infection dans la
population, ainsi qu’à l’immunité innée et acquise à l’infection. On en
connaît encore peu sur la protection immunitaire primaire contre
Helicobacter pylori. Certaines observations laissent suggérer que l’infection
peut récidiver chez les enfants, qui élimineraient spontanément l’agent
pathogène, pour être ensuite réinfectés à plusieurs reprises jusqu’à ce que
l’agent pathogène prenne le dessus. On n’observe pas ce type d’infection
récidivante chez les patients qui reçoivent un traitement d’éradication
contre une infection chronique. Après l’éradication de l’infection, le taux
de récidive est probablement légèrement inférieur au taux d’infection pri-
maire dans ce groupe d’âges, ce qui laisse suggérer la présence d’un certain
degré d’immunité acquise. Dans les pays industrialisés, la récidive chez les
adultes est inhabituelle et une réapparition de l’infection représente
généralement l’échec de l’éradication primaire plutôt qu’une nouvelle
infection. Cependant, certains cas de récidive surviennent. Étant donné
que le taux d’immunité acquise varie probablement peu d’une population
à l’autre, les récidives surviendront très probablement dans des régions où
la force de l’infection est puissante, c.-à-d., où la prévalence de l’infection
et les occasions de transmission sont élevées.

Since the initiation of Helicobacter pylori treatment in the 1980s,
concerns have been raised that high reinfection rates might mit-

igate against H pylori treatment. Reinfection has been of particular
concern where primary infection rates are also high (ie, in develop-
ing countries). In Bangladesh and Brazil, where studies have indi-
cated high annual reinfection rates, investigators have expressed
pessimism about long-term treatment benefits (1,2). Even in devel-
oped countries such as the United States, reinfection rate has been
a concern. Because infection with multiple strains is relatively com-
mon, the likelihood of reinfection following treatment is particular-
ly plausible (3). If those who are actively infected can be reinfected,
what is to prevent such a phenomenon in recently treated patients?
Knowing the reinfection rate provides important data on the natu-
ral acquisition of host immunity, providing insights into vaccine
development and other immunological therapies. Moreover, from a
pathophysiological standpoint, distinguishing reinfection from
recrudescence of unsuccessfully treated infection permits us to bet-
ter delineate the most effective antimicrobial strategies.

The primary incidence rate for H pylori is dependent on four
factors: the intrinsic transmissibility of the agent, barriers imposed
on transmission (these first two factors combine to define the
‘force of transmission’), the innate immunity of the host, and the
prevalence of infection within the population (4). Of these fac-
tors, only the last – H pylori prevalence – is known. As predicted,

in general, the population prevalence of H pylori infection corre-
lates with incidence. Although few incidence studies of adults
have been done in high prevalence areas, with rare exception
(Table 1), in low prevalence populations, H pylori incidence in
adults is uniformly low (typically below 0.5% per person year).
The best links of prevalence and incidence can be observed in
children (Table 1). Where population prevalence of H pylori is rel-
atively low, incidence in children is also low. Where population
prevalence is high, childhood incidence rates tend to be high.
However, there are exceptions to this trend. For example, in
Japan, where the prevalence of infection remains high in adults,
incident infection in childhood and adulthood is rare (5,6). Thus,
prevalence does not necessarily drive transmission within popula-
tions. Rather, because the organism itself is not changing, barriers
to transmission – either innate to the host or environmental bar-
riers – must arise that disassociate prevalence and incidence.

Given that barriers to transmission may arise in populations
over time (eg, improved environmental and household hygiene)
and with increasing age (improved personal hygiene, nutritional
status or innate immunity), one would expect that the risk for sec-
ondary infection in any individual following H pylori eradication
would be less than their primary risk. This does not mean, howev-
er, that a treated individual would be less at risk than a person who
has never been infected at all. Having had primary infection may
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indicate continuing host or environmental risk factors that predis-
pose to H pylori acquisition. Hence, in the absence of acquired
immunity, reinfection rates might be expected to be higher in pre-
viously infected patients than in naïve hosts of similar age and
socioeconomic status. On the other hand, if H pylori infection
does induce a protective immune response, previously infected
patients may be at lower risk than naïve individuals. Thus, under-
standing the secondary rates of infection, and being able to com-
pare them with contemporaneous primary rates, provides insights
into acquired immunity, innate immunity, and the contribution of
environmental barriers to H pylori transmission. If the secondary
infection rate for a treated population is lower than the primary
infection rate expected if the population had been H pylori naïve,
then there is evidence of acquired immunity suggesting both pre-
disposition to infection and lack of acquired immunity.

Unfortunately, given the importance of the topic, few studies
have actually been able to document true reinfection rates.
Investigations that have been done fall into two categories: those in
which breath test or gastric biopsy indicated reinfection following a
period of apparent cure; and those in which genotyping of reinfect-
ing strains was performed. In the last five years, a number of studies
of the former type have been performed (Table 2). These studies
indicate a considerably higher rate of reinfection than one might
expect given the data for primary infection rates in similar areas.
Although this finding may lead one to believe that no protective
immunity exists and that previously infected patients are at
increased risk, there is significant likelihood in this type of study
that recrudescence of uncured infection was misclassified as rein-
fection. The evidence for this type of misclassification comes from
several sources. First, studies have documented higher rates of ‘rein-
fection’ in patients who receive second-line H pylori eradication
regimens (7,8) compared with those who receive first-line therapy.
Similarly, individuals with high-negative breath tests (9) or contin-
ued inflammation at the end of treatment have been found to be
‘reinfected’ at a higher rate than those with low-negative breath

tests or reduced inflammation, again likely indicating failed primary
therapy (8). In a 1997 review, Xia et al (10) confirmed the problems
with many reinfection studies. Among the factors that caused the
greatest discrepancy among studies were inadequacy of the initial
test of cure (insensitive tests of cure lead to high ‘reinfection’ rates)
and inadequacy of primary treatment. Most recently, Jeen et al (11)
found that eight of 10 patients who had recurrent H pylori infection
six to 24 months after apparently successful treatment had identical
strains by restriction-fragment length polymorphism analysis to the
pretreatment strain. Thus, there is considerable evidence that the
majority of ‘reinfection’ represents primary treatment failure. If Jeen
et al’s figure of 80% recrudescence is applied to the figures in Table
2, it might be deduced that the reinfection rate closely approxi-
mates the primary rate in Table 1.

A mere handful of studies have evaluated the reinfection rate
using strain fingerprinting techniques (Table 3). As a whole, these
studies indicate that the reinfection rate is similar to the primary
infection rate in similar populations. Unfortunately, however,
even reinfection rates using fingerprinting can yield false results.
No diagnostic test for H pylori is perfect. Lack of sensitivity of
diagnostic tests – which typically have a sensitivity ranging from
85% to 95% – can be misinterpreted as continued treatment suc-
cess, falsely diminishing the true reinfection rate. Of greater con-
cern, however, are the factors contributing to overestimation of
the reinfection rate. For example, coexistence of more than one
strain in the stomach can result in regrowth of a strain unidenti-
fied at first endoscopy. Some strains, including cag-negative
strains and strains carrying resistance to antibiotics, are less like-
ly than others to respond to treatment (12,13). Thus, treatment
can successfully eliminate a dominant strain, leaving a less-
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TABLE 1
Studies of incidence and prevalence of Helicobacter pylori
in adults and children

Incidence calculation
Years New Incidence

Adults (reference) follow-up infections (%/year)
Denmark (17) 11 14/1895 <0.1
The Netherlands (18) 11.5 2/59 0.3
Australia (19) 21 6/86 0.3
Finland (20) 15.0 12/181 0.4
American epidemiologists (21) 8.5 11/278 0.5
Canada (22) 1.5 3/196 1.0
Japan (23) 7.5 5/73 1.0
Okinawa (24) 10 7/64 1.1
Italian aeronautics students (25) 0.8 2/207 1.1
Greek navy recruits (26) 0.7 17/115 22.0

Children
Finland (27) 12 2/70 0.3
Japan (23) 5.3 5/86 1.1
Sweden (28) 11 40/294 1.7
United States (29) 12 38/171 1.9
United Kingdom (30) 1 4/116 2.7
Taiwan (31) 1.2 6/80 6.4
Bolivia (32) 1.2 44/188 18.0
Ethiopia (33) 2.5 44/67 24.0

TABLE 2
Reinfection rate in recent studies without confirmatory
strain fingerprinting

Annual
Number Years reinfection

Country (reference) treated follow-up rate
Germany (15) 108 2 0
United States (34) 58 4.8 1.0
Japan (peds) (35) 27 1.8 2.4
India (36) 45 1 2.4
Chile (37) 96 3 4.3
Japan (38) 107 2 4.8*
Ireland (peds) (39) 52 2 5.7
Spain (40) 120 1 6.8
Greece (41) 165 1 to 6 7%
Brazil (1) 34 1 7.6
Korea (42) 45 3.5 12.8

*23.1% with cimetidine, amoxicillin, and metronidazole therapy; 1.5% with
omeprazole, amoxicillin, metronidazole, and roxithromycin therapy. 
peds  Pediatric subjects

TABLE 3
Reinfection rate in recent studies with confirmatory strain
fingerprinting

Annual
Number Years reinfection

Country (reference) treated follow-up rate
The Netherlands (14) 173 3.5 0
Japan (43) 377 2 <0.8
China (44) 187 2 1.1*
Austria (45) 18 3.5 3.2
Bangladesh (2) 90 1.5 18%

*Reinfection confirmed by fingerprinting was 0.7%
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dominant strain to regrow. Given the high frequency of multiple
infection, this is a plausible hypothesis, although difficult to
demonstrate clinically. Another reason for falsely identifying nat-
ural reinfection is that a new strain could be introduced by endo-
scopic means during the study. Such endoscopic transmission has
been noted in previous investigations (14).

In summary, reinfection with H pylori appears to occur at a simi-
lar rate as primary infection in the same population. Reinfection is
no higher if family contacts are infected with H pylori than if they
are not (15,16), and reinfection is not consistently higher in areas of
high H pylori prevalence than in areas of low prevalence. Thus, rein-
fection of adults is unusual, even when there is considerable contact
with infected hosts. Although several rigorously conducted studies
with strain fingerprinting indicate that there may be acquired

immunity to infection (reinfection may be somewhat less common
than primary infection), the data are not consistent enough to be
termed conclusive. Also, despite the relative consistency of finger-
printing studies showing low reinfection rates, one outlier indicates
that reinfection can be considerable. In particular, adults in
Bangladesh had a high rate of H pylori reinfection confirmed by
molecular typing (2). Because these results do not conform with
other studies – even studies from developing countries – it will be
important to dissect the underlying meaning. Is there something in
the environment in Bangladesh that makes reinfection particularly
likely? Are Bangladeshis innately more susceptible to infection?
Was endoscopic transmission of infection occurring? Identifying
reasons for this particularly interesting result may be the key to
unlocking the true nature of H pylori transmission and reinfection.
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