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Duodenal ulcer: the villain unmasked?

Eradicating Helicobacter pylon will cure most patients

The observation "no acid, no ulcer" has dominated the
medical and surgical treatment of duodenal ulcer disease and
has strongly influenced research.' Though patients with
duodenal ulcer do, as a group, have a high acid output,
individual values show considerable overlap with those of
many people with normal acid secretion.2 Furthermore,
carbenoxolone, deglycyrrhisinised liquorice, colloidal
bismuth subcitrate, and sucralfate all heal ulcers without
affecting acidity, through stimulating mucosal healing or
enhancing cytoprotective mechanisms in some way. These
observations imply that gastric acid is only one of several
factors responsible for ulcer genesis.

Recently the mechanisms that protect gastric and duodenal
epithelia from acid attack and other types of injury have been
the subject of much research. Several have been identified,
including the mucus layer, the ability of gastric and duodenal
epithelia to secrete bicarbonate,3 the hydrophobic proper-
ties of gastroduodenal mucosa,4 the ability of mucosal cells to
regenerate rapidly after insult, and the abundant blood supply
of the upper gastrointestinal tract. These protective factors
seem to be enhanced by prostaglandins.

Until now the only clearly understood cause of duodenal
ulcer has been the Zollinger-Ellison syndrome, in which
hypergastrinaemia induced by tumours causes a continuous
high output of acid. Taking non-steroidal anti-inflammatory
drugs, which interfere with prostaglandin synthesis, probably
represents another pathogenic mechanism. These mechan-
isms, however, account for only a tiny proportion of duodenal
ulcers, and the underlying cause of most remains unknown.
The rediscovery of Helicobacter pylon in 1983,5 its isolation

in pure culture,6 and subsequent research have convinced
many gastroenterologists that this organism plays an impor-
tant part in the pathogenesis of duodenal ulcers.5 A recent
working party convened by the World Congresses of Gastro-
enterology concluded thatH pylori was the major factor in the
multifactorial disease that is peptic ulcer.7 On what evidence
was this conclusion based?

Since the turn of the century several reports have drawn
attention to curved and spiral organisms colonising the
mammalian stomach, but these organisms have usually been
regarded as commensals. Hpylon is specifically adapted to life
in the mucus that overlies gastric epithelial cells in humans
and some primates. It cannot colonise other epithelial cells
and so is found only in the stomach, in ectopic gastric mucosa,
or in duodenal or intestinal mucosa that has undergone gastric
metaplasia. The organism secretes a powerful urease, which
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converts endogenous intragastric urea into ammonia, thereby
raising the pH in its immediate vicinity and protecting itself
from gastric acid.8 This is probably an essential pathogenic
property that enables the organism to survive in the gastric
lumen during the infecting phase after ingestion. After
colonisation it is found closely apposed to the apices of gastric
epithelial cells where, protected by the overlying mucus
layer and the alkaline secretion of the gastric cells, the pH
is close to neutral.9 In addition to urease,'° the organism
manufactures catalase, proteolytic enzymes, lipases, and
exotoxins."I 12 These and other factors may have a pathogenic
effect on the host epithelium. 13 Colonisation of the stomach by
H pylon' causes an initial acute hypochlorhydric gastritis,'3
which persists for a few weeks and may then progress to a
chronic active gastritis with a return of acid secretion. This
chronic gastritis is the hallmark of colonisation by H pylorn: it
is found in nearly all those infected. The vigorous but
apparently ineffective chronic immune response generated by
the host may eventually lead to mucosal atrophy.'5

In developed countries the prevalence of helicobacter
infection and associated chronic gastritis is between 20% and
40%,16 but many studies have confirmed that 95% of patients
with duodenal ulcer are colonised.'7 The observation that
infected people carry 20 times the risk ofdeveloping duodenal
ulcer than non-infected people led to the suggestion that H
pylori may be responsible for duodenal ulcers. If this is the
case two difficulties must be resolved. Why should a gastric
infection cause duodenal disease? And why do only a few of
those infected develop the disease?

H pylon and duodenitis
The strong association between antral gastritis and

duodenal ulcer has been recognised for many years.'8-25
Duodenitis is almost invariably present in duodenal ulceration
and is an even stronger predictor than gastritis, being far less
common in the general population than gastritis.26-29 Further-
more, abnormalities of the duodenal mucosa persist after
ulcers have healed, suggesting that duodenitis may be the
primary disease, perhaps causing a breakdown in mucosal
protection that creates a vulnerable area for acid attack.30-33
H pylori seems to be responsible for duodenitis as well as

gastritis. In five studies where H pylon' was sought duodenal
colonisation was found in 82 out of 150 patients with duodenal
ulcer (55%), 52 out of 76 with duodenitis (68%), but in none of
314 normal subjects.34-38 So, although many patients harbour
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H pylori in the stomach, the duodenum is colonised in only a
minority. It is patients in this group who develop duodenitis6
and who appear to be at risk of a duodenal ulcer. The reason
why only a small proportion ofH pylori carriers have duodenal
infection is that the organism can infect only gastric epithelial
cells so duodenal colonisation will occur only in patients
whose duodenum has undergone gastric metaplasia. These
findings may explain why a duodenal ulcer is nearly always
associated with antral gastritis and why only a few of those
with gastritis associated with H pylori develop duodenal
ulceration.

Exactly why duodenal mucosa undergoes metaplasia to a
gastric-type epithelium is unclear. In animals the change has
been induced by trauma494" and by hyperacidity4; in humans
it is associated with hyperacidity and may represent a
defensive response to a low pH.4244
The distribution of colonisation by H pylon in the stomach

also influences the prevalence ofulceration.' In many patients
H pylorn has a predilection for the antrum, leaving the body
(the acid secreting part of the stomach) relatively spared. It is
these patients who are at risk of developing duodenal ulcer.
Recent work has shown that gastrin secretion resulting from
atrophy of the body mucosa is increased in patients infected
with H pylori,4s which may be reflected in an increased
postprandial acid output.46 When H pylori affects the whole of
the stomach- leading to a pangastritis- duodenal ulcer is less
likely, perhaps because there is a tendency towards hypo-
chlorhydria.

Effects of eradicatingH pylon
H pylori has the opportunity to infect the duodenum and

the capability to damage the mucosa, and it is usually found at
the scene of the crime- in duodenal ulcers. A hypothetical
reconstruction of its role in ulcer genesis is possible, but this
evidence is only circumstantial. Koch's postulates cannot be
tested for ethical reasons; nevertheless, the organism can
now be eradicated in most patients, and new data suggest that
if this is done the natural course of duodenal ulcer disease is
broken.

Unless maintenance treatment is given 82% of ulcers healed
by H2 receptor antagonists relapse within one year, and 53%
of ulcers healed by colloidal bismuth subcitrate relapse over
the same period (colloidal bismuth subcitrate has a limited
anti-helicobacter effect).47 IfH pylon is responsible for 95% of
peptic ulcers then eradicating the organism should reduce the
relapse rate to 5%. Seven independent studies from different
parts of the world have followed up 179 patients for one year
after eradication of H pyloni.4"`i The overall prospectively
assessed relapse rate was 11 %. There are dangers in drawing
conclusions from amalgamated data from different studies
(some of which are described only in abstract), but the trend
of results in each study was the same. The 1 % relapse rate is
probably an overestimate because those studied prospectively
included all patients in whom H pylori could not be detected
one month after treatment and it may be difficult to detect
small numbers of organisms after eradication treatment.
When the results are analysed retrospectively-that is, when
colonisation byH pylon is assessed at the time of ulcer relapse
rather than after treatment -the relapse rate in those in whom
the organism was eliminated falls to 4%. Larger and more
carefully designed clinical trials need to be undertaken to
confirm the benefit of eradication ofH pylori, to assess more
effective treatment regimens, and to follow up patients over a
longer period. IfH pylori is in fact the villain of the piece its
eventual elimination will reduce the incidence of duodenal
ulcer in humans by over 90%.
Does this mean that attitudes towards treating duodenal

ulcer should change? The international working party believes
that they should. Unfortunately, there is at present no
uniformly satisfactory medication for eradicating H pylon.
Triple treatment, using a bismuth preparation and two
antibiotics, eradicated H pylon in about 80% of cases, but
there may be side effects: nausea, diarrhoea, sore mouth,
malaise, fungal infections, and pseudomembranous colitis
have been reported after treatment periods of up to a month.55
Many people- indeed most in the developing world -harbour
organisms that are resistant to nitroimidazoles,56 57 and a high
proportion of those who fail to respond to treatment develop
secondary resistance.58 For these reasons eradication treatment
should be reserved for those with endoscopically confirmed
duodenal ulcer associated with H pylori who are not taking
non-steroidal anti-inflammatory drugs and who present
management problems (for example, frequent recurrence
in a young person for whom long term treatment with H2
receptor antagonists or surgery is contemplated). After the
duodenal ulcer has been healed using conventional treatment
the recommended treatment is colloidal bismuth subcitrate
120mg four times a day, plus metronidazole 400 mg three
times a day, plus amoxycillin 500 mg (or tetracycline
hydrochloride 500 mg) four times a day, to be taken
concurrently for two weeks. Treatment for shorter periods, or
failure of compliance, may lead to resistant organisms, for
which there is at present no suitable medication.

Although more work is needed before we can claim to have
defeated duodenal ulcer disease, there is at last the prospect of
a permanent non-surgical cure that is safe and inexpensive.
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HIV infection in children

Millions will suffer

By the end of next year, the World Health Organisation
predicts that, world wide, over one million children will be
infected with HIV, half ofwhom will have AIDS.' This could
increase infant and child mortality by as much as one third,
making AIDS a major cause of death among children by the
end of the century. Next week a conference will be devoted to
the topic, organised jointly by the National Children's Bureau
and the National AIDS Trust. Speakers will be urging closer
cooperation between the statutory and voluntary sectors in
caring for children with HIV infection. How much is known
medically about this group?
The first reports of paediatric AIDS concentrated on

terminally ill children who had been infected with HIV by
their mothers ("vertical transmission").2-4 Now the full range
and natural course of HIV disease in children are emerging.56
Early diagnosis of HIV infection is essential because children
may develop symptoms suddenly and have a high mortality.
The mean incubation period for children infected with HIV is
4 7 years, but for those under 5 years old this is reduced to 2 3
years. The opportunity for effective intervention is therefore
small.
Of those infants who acquire HIV infection from their

mothers, one in four will develop AIDS in the first year of life;
four fifths will have developed AIDS by the end of their fourth
year.78 The European collaborative study reported recently
that an estimated 83% of infected children show laboratory or
clinical evidence of HIV infection by 6 months of age.9
Twenty six per cent had progressed to AIDS by 12 months,
and the mortality from HIV related disease was 17%.
Subsequently, the disease progressed more slowly, with most
children remaining stable during the second year of life.9

How may HIV infection be diagnosed in young children,
in whom maternal antibodies may persist for up to 18 months?
Tests that document infection, such as HIV antigen tests
or culture, are not routinely available and may yield false
negative results.' Hypergammaglobulinaemia has been
suggested as an early and sensitive indicator of HIV infec-
tion,9 " and without more definitive tests could be used as a
surrogate test for HIV infection in children in whom chronic
infections have been excluded.
With recent advances in managing adults infected with

HIV, paediatricians will want to know which children might
benefit from treatment. Factors correlating with or contri-
buting to progression of disease have been evaluated in several
cohorts. Two studies found that persistent antigenaemia with
loss of core antibody was associated with poor outcome in
children.'2 13 Though measures of viral activity (core antigen
levels) had little predictive power, tests of immune activation
(serum neopterin and P32 microglobulin concentrations)
and immune deficits (absolute numbers of CD4+ T cells)
were shown to predict accurately the progression to AIDS in
infants born to mothers infected with HIV (C Courpotin et al,
C Tuset et al, VIth international conference on AIDS, San
Francisco, 1990). There is, however, a need to establish the
normal range of serum concentrations of neopterin and 0(2
microglobulin in children.

Although treatment with zidovudine prolongs survival in
adults with low CD4+ counts'4 no placebo controlled trials
have been done in children. Though most paediatricians
would give zidovudine to children with AIDS, the optimal
dosage, route, and frequency of delivery have not been
determined. Reports of early phase I trials in children
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