34 Baron JH. Peptic ulcer: a problem almost solved. J Roy Coll Phys Lond
1997;31:512-20.

%> Gardner MJ, Osmond C. Interpretation of time trends in disease rates
in the presence of generation effects. Stat Med 1984;3:113-30.

36 Taylor DN, Parsonnet J. Epidemiology and natural history of
Helicobacter pylori infection. In: Blaser MJ, Smith PD, Greenberg
HB, Guerrant RL, Jonathan I. Ravdin JI (eds). Infections of the
Gastrointestinal Tract. Chapter 40. New York: Raven Press, 1995.

37 parsonet J. The incidence of Helicobacter pylori infection. Aliment

Pharmacol Ther 1995;9(Suppl 2):45-51.

38 Miettinen OS. Theoretical Epidemiology. New York: John Wiley & Sons,
1985, pp. 246-49.

3 Rothman KJ. Modern Epidemiology. Boston: Little, Brown and

Company, 1986, pp. 29-32.
40 cucino C, Sonnenberg A. The long-term time trends of ulcerative

colitis and peptic ulcer are interrelated. Am J Gastroenterol

2002;97:2657-62.

41 Sonnenberg A. Causative factors in the etiology of peptic ulcer
disease become effective before the age of 15 years. J Chron Dis

1987;40:193-202.

42 pounder RE, Ng D. The prevalence of Helicobacter pylori infection in

different countries. Aliment Pharmacol Ther 1995;9(Suppl 2):33-39.

43 Holcombe C. Helicobacter pylori: the African enigma. Gut 1992;33:
429-31.

4 Tovey FI, Tunstall M. Duodenal ulcer in black populations in Africa
south of the Sahara. Gut 1975;16:564-76.

+ Tovey F. Peptic ulcer in India and Bangladesh. Gut 1979;20:329-47.

46 Blaser MJ, Chyou PH, Nomura A. Age at establishment of Helicobacter

pylori infection and gastric carcinoma, gastric ulcer, and duodenal
ulcer risk. Cancer Res 1995;55:562—65.

47 Sonnenberg A. The US temporal and geographic variations of
diseases related to Helicobacter pylori. Am J Public Health 1993;
83:1006-10.

48 Office of Population Censuses and Surveys. Cancer Statistics—Incidence,

Survival and Mortality in England and Wales. Studies on Medical and

Population Subjects No. 43. London: Her Majesty’s Stationery Office,
1981, pp. xii-—xiii.

BIRTH-COHORT PATTERNS OF PUD 1097

49 Quaquish I, Burkhardt HU, Heilmann KL. Magenerkrankungen bei
ausldandischen Arbeitnehmern in der Bundesrepublik Deutschland.
Miinch Med Wschr 1970;121:1563-65.

*0 wiirsch TG, Hess H, Walser R et al. Die Epidemiologie des Ulcus
duodeni. Untersuchungen an 1105 Patienten in Ziirich. Dtsch Med
Wschr 1978;103:613-19.

°! Horn J, Herfarth C. Das Gastarbeiterulkus. Med Klin 1978;73:
1417-21.

>2 schmid E, Vollmer K, Allmendinger G, Blaich E, Hofgirtner F.
Epidmiologische Resultate der endoskopischen Untersuchungen
beim Ulcus ventriculi und Ulcus duodeni. Med Welt 1984;35:
281-85.

>3 Therborn G. Migration and Western Europe: The old world turning

new. Science 1987;237:1183-88.

>4 Gutierrez O, Melo M, Segura AM, Angel A, Genta RM, Graham DY.
Cure of Helicobacter pylori infection improves gastric acid secretion
in patients with corpus gastritis. Scand J Gastroenterol 1997;32:
664—-68.

> El-Omar EM, Oien K, El-Nujumi A et al. Helicobacter pylori infection

and chronic gastric acid hyposecretion. Gastroenterology 1997;113:
15-24.

56 Katelaris PH, Seow F, Lin BP, Napoli J, Ngu MC, Jones DB. Effect of

age, Helicobacter pylori infection, and gastritis with atrophy on
serum gastrin and gastric acid secretion in healthy men. Gut 1993;34:
1032-37.

>7 Sonnenberg A. Geographic and temporal variations in the occurrence
of peptic ulcer disease. Scand J Gastroenterol 1985;20(Suppl 110):
11-24.

>8 Sonnenberg A, Cucino C, Bauerfeind P. The unresolved mystery

of birth-cohort phenomena in Gastroenterology. Int J Epidemiol

2002;31:23-26.
>9 Sonnenberg A. A personal history of giving birth to the cohort

phenomenon. In: Marshall BJ (ed.). Helicobacter Pioneers: First Hand

Accounts from the Scientists Who Discovered Helicobacters, 1892—1982.
Blackwell Science, Oxford, UK, 2002, pp. 53-74.

60 Sonnenberg A. Time trends of IBD—a hypothesis. Inflamm Bowel Dis
Monit 2003;4:86-97.

Published by Oxford University Press on behalf of the International Epidemiological Association  International Journal of Epidemiology 2006;35:1097-1098

© The Author 2006; all rights reserved. Advance Access publication 17 July 2006

doi:10.1093/ije/dyl159

Commentary: A unifying mathematical
hypothesis for the epidemiology of
Helicobacter-associated diseases—plurality
should not be assumed without necessity

Barry Marshall

Helicobacter pylori Research Laboratory, Room 1.11, L Block, QEII Medical
Centre, Hospital Avenue, Nedlands WA 6009, Australia.

E-mail: admin@hpylori.com.au

In the latest of a series of papers on the epidemiology and
disease associations of Helicobacter pylori, Sonnenberg1 provides
a mathematical basis for observations that have been made in
many countries over the past 150 years. In a nutshell, several
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authors have noted that the peak incidence of gastric ulcer
occurred for a birth cohort born (in Britain) around 1880 and
the peak for duodenal ulcer was ~20 years later. These
relationships hold true for several other countries for which
mortality data exist as far back as the mid-19th century. A
summary of the age-standardized cohort mortality presented on
linear axes gives a striking result (shown in Figure 1c).

In a new analysis, Sonnenberg shows that the observed data
can be modelled by an algorithm, which assumes that gastric
ulcer occurs mainly in persons who acquire H. pylori before the
age of 15 years whereas duodenal ulcer is more likely if H. pylori
was acquired after the age of 15 years. The reason for these
associations might be because early acquisition, more likely in
a developing country where the incidence is very high,
predisposes to atrophic gastritis with modest or declining acid
secretion in adulthood. Lower incidence, with later acquisition
of H. pylori, might predispose to robust acid secretion in
adulthood, perhaps even with higher than normal basal acid
secretion.

As a non-epidemiologist, it immediately strikes me that the
data upon which this analysis is based were generated 50-100
years ago, when differentiation between duodenal ulcer and
gastric ulcer might have been inexact. However, Sonnenberg
has addressed this by using age-related mortality statistics,
which might have similar accuracy during the time span of the
data. In addition, these data would capture the ultimate demise
of someone whose childhood acquisition of H. pylori would
have been as far back as 1830.

Many other factors might have influenced the accuracy of
the underlying data. Immediately one recalls the important
introduction of aspirin by the Bayer Company in 1900, an
undoubted cause of increased gastro-duodenal bleeding for any
ulcer sufferer. Similarly, as pointed out by Sonnenberg, pyloric
and antral ulcers are commonly called gastric type, but really
have a clinical pattern more like duodenal ulcers.

The paper ascribes a recent ‘epidemic’ of ulcer in central
Europe between 1965 and 1985 as a duplication of the early
20th century improvement of living standards. Anecdotally,
I can recall seeing a patient who married into an ulcer family
and then developed duodenal ulcer. Spousal transfer of H. pylori
in adulthood, to a Helicobacter-naive partner might be another
way later transmission might occur.

If Sonnenberg is correct, his hypothesis implies an increased
ulcer risk for people born in developing countries whose
H. pylori acquisition age is in transition. The novelty of
Sonnenberg’s paper is that his mathematical analysis provides
a unifying hypothesis explaining phenomena observed for both
gastric and duodenal ulcer.

Early serological data in the 1980s suggested that H. pylori was
acquired throughout life since it was far more prevalent in older
persons. Further studies demonstrated that very few persons
actually acquired H. pylori in adulthood so that adult infections
really reflected childhood acquisition many years earlier.
Graham proposed the different clinical outcomes for H. pylori,
i.e. duodenal ulcer (high acid state) vs gastric cancer (low acid
state) by invoking environmental factors related mainly to
socioeconomic status.? These included age of acquisition, diet,
and strain characteristics. Aspects of this theory have been
discussed in many papers since, and Graham has wavered in his
opinion, more recently discounting the proposal on the basis of
dissimilarity between the epidemiology of H. pylori and other
infections such as hepatitis A and polio.

The concept of differential exposure of birth cohorts as an
explanation of the observed age-related prevalence of H. pylori
developed around 1990 and has held up to this day. The subject
is complicated and, since none of us has a time machine, the
truth may never be known. However, as Sonnenberg claims,
his may be the closest approach to an ‘Ockham’s razor’ for the
changing clinical epidemiology of gastric and duodenal ulcers,
the two most prevalent H. pylori-associated diseases.
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