
Protective Role of Helicobacter pylori
Against Inflammatory Bowel Disease:
A Hypothesis 

INTRODUCTION 

During the past century, gastroenterologists have
experienced major shifts in the occurrence of
several common diseases affecting the digestive

tract. The historic fall in the occurrence of gastric can-
cer and peptic ulcer disease during the twentieth cen-
tury was accompanied by a simultaneous rise in the
occurrence of inflammatory bowel disease and gas-
troesophageal reflux disease during the same time
period (1,2). The fall of gastric cancer and peptic ulcer,
as well as the rise of gastroesophageal reflux disease,
are now mostly ascribed to the decline of H. pylori
infection in the general population (3,4). Have the con-
comitant changes affecting inflammatory bowel dis-
ease been just a coincidence, or does yet another

hidden association with H. pylori underlie these
opposing times trends? The present article pursues the
hypothesis that H. pylori infection may have protected
its carriers against developing inflammatory bowel
disease and that the increase of inflammatory bowel
disease was in part caused by the loss of this protective
influence. 

TIME TRENDS OF ULCERATIVE COLITIS 
Mortality from ulcerative colitis during the past cen-
tury has been shaped by an underlying birth- cohort
pattern with rising trends among subjects born before
the turn of the twentieth century and falling trends
among all subsequent generations (Figure 1). The risk
of developing and dying from ulcerative colitis has
been highest among subjects born shortly before the
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turn of the twentieth century. It has decreased in all
subsequent generations. The birth -cohort pattern of
ulcerative colitis is found with striking similarity in the
mortality data of many different countries, which have
kept detailed mortality records over a sufficiently long
time period (5). Of all morbidity parameters associated
with ulcerative colitis, death rates are best suited to
characterize its underlying birth -cohort phenomenon,
because in most countries vital statistics include
data from the entire population with large numbers
of cases available for many consecutive years and
individual age groups. The general relevance of
the birth- cohort patterns has been questioned,
because ulcerative colitis is not associated with
high lethality and death rates appear to capture
only small fractions of the entire patient popula-
tion with ulcerative colitis. For the purpose of a
birth -cohort analysis, however, the occurrence of
death from ulcerative colitis itself is of secondary
relevance. Death statistics only serve to identify
large numbers of patients by their diagnosis and
age, which in turn relates to the time of birth. This
time of birth appears to be a more important epi-
demiologic parameter than the time of disease
incidence. Other morbidity parameters also sup-
port the contention of a birth- cohort pattern under-
lying the occurrence of ulcerative colitis. If

exposure to relevant risk factors was more common in
the past and younger patients are no longer exposed to
such risk, one would expect that over time the fraction
of elderly patients would increase among subjects with
ulcerative colitis. Consistent with this expectation the
age- specific stratification of physician visits and hos-
pital statistics from various countries do reveal a time -
dependent shift in the age distribution of ulcerative
colitis, with rising trends in older age groups and sta-
ble or falling trends in younger age groups (6–8). 

AN EPIDEMIOLOGIC MODEL 
It would be difficult to reconcile the rise of ulcerative
colitis among generations born during the nineteenth
century and its fall among all subsequent generations of
the nineteenth century with any changes in the underly-
ing genetic or pathophysiological mechanisms. Instead,
these marked variations within relatively short histori-
cal times suggest that the occurrence of ulcerative col-
itis must have been influenced by some dominant
exogenous risk factors. In principle, it is conceivable
that the rise and fall of a single factor alone shaped the
birth -cohort pattern of ulcerative colitis. It is also pos-
sible that this peculiar pattern arose from the interaction
of two separate factors, one rising and one falling. I
find the concept of two interacting factors generally

(continued from page 23)

Figure 1. Standardized cohort mortality ratio of ulcerative colitis.
Data from England and Wales between 1931 and 2005. 
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Figure 2. The superimposition of falling infection (solid line) and rising sus-
ceptibility (broken line) could have resulted in the birth- cohort pattern of
ulcerative colitis as the product of these two opposing trends. 
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easier to accept than the concept of one single rising
and falling factor, which immediately begs the question
of what made the single factor rise and fall in the first
place. As suggested by graph of Figure 2, the superim-
position of simultaneously falling infection and rising
susceptibility trends could have resulted in the birth -
cohort pattern of ulcerative colitis with its initial rise
and subsequent fall. Although the model in Figure 2
assumes that ulcerative colitis is caused by some type
of enteric infection, whose incidence has declined in
the general population over the past 150 years, the
exposure to any other environmental influence besides
infection could serve as an explanation as well. Many
epidemiologic and clinical features of ulcerative colitis,
however, strongly suggest that exposure to some yet
unidentified enteric pathogen may play a crucial role in
the development of the disease. If the falling compo-
nent can be associated with falling infection rates, what
could possibly explain the rising susceptibility to
develop ulcerative colitis? 

TIME TRENDS OF H. PYLORI INFECTION 
Because of increasing standards of hygiene in western
countries, the incidence of infection with H. pylori
started to decline in the general population at the
beginning of the nineteenth century. Although few
studies have measured the changing incidence and
prevalence rate of H. pylori infection over prolonged
time periods, there are some rather convincing data to
suggest a logistic decline in the incidence rate among
consecutive birth- cohorts throughout the twentieth
century (9,10). The higher sero- prevalence of H. pylori
antibodies in the elderly reflect on the remnants of pre-
viously higher exposure rates, when the infection was
still much more common than today (11–13). The
decline of H. pylori infection is also evidenced by the
dramatic decline in the occurrence of its associated
diagnoses, such as gastric cancer, gastric and duodenal
ulcer. Figure 3 depicts the declining trends of H. pylori
infection, as well as those of another potential enteric
infection resulting in ulcerative colitis. Rather than
causing inflammatory bowel disease, as suspected by
the initial investigators, infection with H. pylori may
actually protect against the primary infection associ-
ated with inflammatory bowel disease. Patients with

inflammatory bowel disease are found to have a lower
prevalence of H. pylori than the rest of the population
(14 –16). Both types of inflammatory bowel disease
tend to cluster among the well educated and more
affluent social classes of the population, who are also
less likely to harbor H. pylori. Two potential mecha-
nisms are conceivable. First, infection of the upper
gastrointestinal tract with H. pylori may directly inter-
fere with the acquisition of another infection responsi-
ble for the subsequent development of inflammatory
bowel disease. Second, it could also be that H. pylori-
induced reduction in acid secretion indirectly affects a
different type of infection that ultimately results in
inflammatory bowel disease. Thus, the inverse of the
time -dependent H. pylori incidence, that is, UC sus-
ceptibility = 1 – H. pylori incidence, could represent
the increasing susceptibility factor for ulcerative coli-
tis shown in Figure 2. 

HOW DOES CROHN’S DISEASE 
FIT INTO THE PICTURE? 
Mortality from ulcerative colitis alone or analyzed
jointly with Crohn’s disease is shaped by an underly-
ing birth- cohort pattern, but mortality from Crohn’s
disease alone does not behave in a birth -cohort fashion
(17). When the age- specific mortality trends of
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Figure 3. Time -dependent decline in the incidence of H. pylori
infection (solid line) and in the incidence of a yet unknown infec-
tion causing inflammatory bowel disease (broken line). 
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Crohn’s disease are superimposed on those of ulcera-
tive colitis, however, it appears as if the level of ulcer-
ative colitis mortality presents a limit for a continued
rise in mortality from Crohn’s disease (Figure 4). In
each age group alike, the trends of Crohn’s disease
start to decline upon approaching the level of mortal-
ity from ulcerative colitis. After leveling off, the death
rates of Crohn’s disease start to run a similar down-
ward course as those of ulcerative colitis (18). This
phenomenon is obvious in mortality data from many
different countries (Figure 5). Again, mortality statis-
tics only serve as an easy means to accumulate large
and representative groups of patients with inflamma-
tory bowel disease, but the underlying time pattern
itself is independent of death as morbidity parameter.
The interaction between ulcerative colitis and Crohn’s
disease is not restricted to mortality data but can be
observed similarly in other types of health statistics,
such as incidence, hospitalization, or physician visits
(6,7,19). The phenomenon is remarkable, because the
time trends of different age groups or countries exhibit

a different course, yet always the same type of rela-
tionship between ulcerative colitis and Crohn’s dis-
ease. The general emergence of such pattern suggests
that the time trends of Crohn’s disease are influenced
by those of ulcerative colitis. It seems as if one primary
environmental risk factor has been responsible for the
long- term birth -cohort pattern of ulcerative colitis, as
well as inflammatory bowel disease in general. The
decrease in exposure to this unknown primary risk fac-
tor caused the recent decline in ulcerative colitis and
must have prevented a further rise in the occurrence of
Crohn’s disease. The exposure to this primary factor
has fallen among the populations of developed coun-
tries. Although the nature of this risk factor is
unknown, its epidemiologic patterns make one suspect
that it relates to some type of intestinal infection. The
nature of the second environmental influence causing
the initial rise in the occurrence of Crohn’s disease
remains presently unknown. 
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Figure 4. Death rates from Crohn’s disease (left panel) and ulcerative colitis (middle panel) are superimposed in the right panel. Data from
England and Wales between 1951 and 2005, each data point represents the average of a 5- year period and a 10- year age group, for instance,
1953 representing period 1951–1955 and 20 representing the age- group 15 –24. 
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CAVEATS TO THE MODEL 
Obviously there are patients infected by H. pylori who
also harbor inflammatory bowel disease. Does such
comorbidity invalidate the hypothesis underlying 
the present article? The protection provided by H.
pylori against inflammatory bowel disease is most
likely far from being absolute or perfect. Because 
not everyone with H. pylori develops chronic gastritis
or low acid output, different levels of infection could
be associated with various levels of protection. The
hypothetical infection causing inflammatory bowel
disease may occasionally precede a subsequent infec-
tion with H. pylori. Lastly, any type of protection that
exerts its influence on a general population level may

not necessarily materialize in the individual patient.
The inverse relationship between H. pylori infection
and reflux disease helps to clarify the latter issue.
Within historical times and on a population level, the
decline of H. pylori infection resulted in increased lev-
els of acid secretion and a marked rise of reflux disease
and its various complications in the general popula-
tion. Such inverse relationship between H. pylori
infection and acid secretion and acid reflux does not
necessarily become effective in every patient. Pres-
ence of H. pylori does not rule out the comorbid exis-
tence of reflux disease, and in the individual patient
eradiation of H. pylori will not predictably cause
reflux disease. 
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Figure 5. Time trends of death from ulcerative colitis (full line) and Crohn’s disease (dashed lines) in six countries. Each point represents the
average death rate of 5 consecutive years. 



CONCLUSION 
It is hypothesized that infection with H. pylori protects
against inflammatory bowel disease. The sudden
decline in the prevalence of H. pylori infection could
have precipitated an epidemic of inflammatory bowel
disease during the twentieth century. This hypothesis
rests on the peculiar time trends of inflammatory
bowel disease and H. pylori during the past century.
The time trends of ulcerative colitis and their interac-
tion with those of Crohn’s disease, as depicted in Fig-
ures 1, 4, and 5, are based on large national databases.
Their ubiquitous and similar occurrence in different
countries and various health statistics are difficult to
ignore. However, the interactions drawn schematically
in Figures 2 and 3 are at the present time mostly spec-
ulative. It is possible that parts of the hypothesis or all
of it are wrong. First and foremost, the decline in the
prevalence of H. pylori infection and the rise in the
occurrence of inflammatory bowel disease could have
been just coincidental. Not a single infection, but the
interaction the immune system with multiple enteric
organisms may initiate the development of ulcerative
colitis. The relationship between the time trends of
ulcerative colitis and Crohn’s disease may have other
reasons than a rate- limiting infection common to both
diseases. Moreover, many other environmental factors
besides an infection could have shaped the peculiar
time trends of inflammatory bowel disease. The sci-
ence of epidemiology studies disease variation in
human populations and then correlates such variation
with the variation in exposure to potential risk factors.
The ultimate goal of such scientific endeavor is to find
patterns of disease associations and behavior, which
can lead to novel hypotheses about disease etiology. It
has been proposed that it is more important for a good

hypothesis to be interesting and to lead to new avenues
for research than to be correct. n

References 
1. Marugame T, Dongmei Q. Comparison of time trends in stomach

cancer incidence (1973 1997) in East Asia, Europe and USA,
from Cancer Incidence in Five Continents Vol. IV –VIII. Jpn J
Clin Oncol, 2007;37:242 243. 

2. Mendeloff AI. What has been happening to duodenal ulcer? Gas-
troenterology, 1974;67: 1020–1022. 

3. El -Serag HB, Sonnenberg A. Opposing time trends of peptic
ulcer and reflux disease. Gut, 1998;43:327–333. 

4. Sonnenberg A. The US temporal and geographic variations of
diseases related to Helicobacter pylori. Am J Public Health,
1993;83:1006–1010. 

5. Delcò F, Sonnenberg A. Birth -cohort phenomenon in the time
trends of mortality from ulcerative colitis. Am J Epidemiol,
1999;150:35–366. 

6. Sonnenberg A, Chang J. Time trends of physician visits for
Crohn’s disease and ulcerative colitis in the United States 1960 -
–2006. Inflam Bowel Dis, 2008;14:249 252. 

7. Sonnenberg A. Hospitalization for inflammatory bowel disease in
the United States between 1970 and 2004. J Clin Gastroenterol,
2009:43:297 –300. 

8. Sonnenberg A. Temporal changes in the age distribution of IBD
hospitalization  Data from England and Scotland. Eur J Gastroen-
terol Hepatol, 2009;21: in press. 

9. Parsonnet J. The incidence of Helicobacter pylori infection. Ali-
ment Pharmacol Ther, 1995; 9 (Suppl 2): 45 51. 

10. Banatvala N, Mayo K, Megraud F, Jennings R, Deeks JJ, Feld-
man RA. The cohort effect and Helicobacter pylori. J Infect Dis,
1993;168:219–221. 

11. Bergenzaun P, Kristinsson KG, Thjodleifsson B, Sigvaldadottir
E, Mölstad S, Held M, Wadström T. Seroprevalence of Heli-
cobacter pylori in south Sweden and Iceland. Scand J Gastroen-
terol, 1996;31:1157–1161. 

12. Collett JA, Burt MJ, Frampton CM, Yeo KH, Chapman TM,
Buttimore RC, Cook HB, Chapman BA. Seroprevalence of Heli-
cobacter pylori in the adult population of Christchurch: risk fac-
tors and relationship to dyspeptic symptoms and iron studies. NZ
Med J, 1999;112:292–295. 

13. Naja F, Kreiger N, Sullivan T. Helicobacter pylori infection in
Ontario: prevalence and risk factors. Can J Gastroenterol,
2007;21:501–506. 

14. Pronai L, Schandl L, Orosz Z, Magyar P, Tulassay Z. Lower
prevalence of Helicobacter pylori infection in patients with
inflammatory bowel disease but not with chronic obstructive pul-
monary disease  antibiotic use in the history does not play a sig-
nificant role. Helicobacter, 2004;9:278 –283. 

15. Vare PO, Heikius B, Silvennoinen JA, Karttunen R, Niemela SE,
Lehtola JK, Karttunen TJ. Seroprevalence of Helicobacter pylori
infection in inflammatory bowel disease: is Helicobacter pylori
infection a protective factor? Scand J Gastroenterol,
2001;36:1295–1300. 

16. Halme L, Rautelin H, Leidenius M, Kosunen TU. Inverse corre-
lation between Helicobacter pylori infection and inflammatory
bowel disease. J Clin Pathol, 1996;49:65–67. 

17. Sonnenberg A, Koch TR. Period and generation effects on mor-
tality from idiopathic inflammatory bowel disease. Dig Dis Sci,
1989;34:1720–1729. 

18. Sonnenberg A. Time trends of mortality from Crohn’s disease
and ulcerative colitis. Int J Epidemiol, 2007:36:890–899. 

19. Sandler RS, Golden AL. Epidemiology of Crohn’s Disease. J
Clin Gastroenterol, 1986;8: 160–165. 

PRACTICAL GASTROENTEROLOGY • SEPTEMBER 2009 33

INFLAMMATORY BOWEL DISEASE: A PRACTICAL APPROACH, SERIES #55

Protective Role of Helicobacter pylori Against IBD

PPRRAACCTTIICCAALL  
GGAASSTTRROOEENNTTEERROOLLOOGGYY

R E P R I N T SR E P R I N T S
For further details on rates or to place an order
visit our web site at: www.practicalgastro.com


