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Acid suppression: how much
is needed?
Adjust it to suit the condition

Many treatments are now available for acid related disorders
-and there is sharp competition among their manufacturers.
Mucosal protective drugs are much less popular than treat-
ments that neutralise or suppress acid secretion, the most
successful of which have been the H2 receptor antagonists.
Even more potent acid suppressing drugs have been devel-
oped, among which the proton pump inhibitor omeprazole
stands out. Unlike the H2 receptor antagonists, which
compete for the receptor on the parietal cell, omeprazole
inhibits hydrogen-potassium ATPase, the enzyme respon-
sible for secretion of acid.' This is a clinically important
difference because once the hydrogen-potassium ATPase is
inhibited no acid secretion will follow no matter how
vigorously the receptors are stimulated. As omeprazole is long
acting achlorhydria can be sustained throughout 24 hours,
whereas because the existing H2 receptor antagonists are
competitive the inhibitory effect at the receptor can be
overridden with a powerful stimulus, such as a meal.
H2 receptor antagonists therefore do not often achieve

complete achlorhydria for 24 hours,2 even when the dose is
increased. Nevertheless, the extent to which acid needs to be
neutralised or suppressed varies with the condition being
treated: the most potent acid suppressing drugs are not
needed in all circumstances.
The aim in clinical practice is to overcome or prevent

damage to the mucosa by acid-when that is important.
Patients with non-ulcer dyspepsia of the dysmotility type
(typically complaining of nausea, distension, and premature
satiety) are unlikely to be in danger of such damage. They
seem to do well with prokinetic drugs, such as domperidone,
metoclopramide, or cisapride.3 4 Other types of dyspepsia, in
which there is some risk of acid damage, may be safely treated
without investigation in younger patients (under, say, 45)
who have no worrying symptoms. I Depending on the severity
and persistence of symptoms, antacids or H2 receptor antag-
onists may be given as single courses of treatment.
When peptic ulceration or mucosal damage from acid is

diagnosed, however, or when there is a risk of it occurring or
recurring, a reliable means either of reducing acid secretion or
of protecting the mucosa needs to be offered. Peptic ulcers
heal well with acid suppression, and there is an excellent
correlation between the degree of acid suppression (especially
overnight) and the percentage of duodenal ulcers that heal.
Modest acid reduction heals about 60% whereas profound
reduction heals virtually 100%.5 Reducing gastric acid con-

centrations at night, when the acid is not needed, seems
attractive, and a single nighttime dose gives virtually identical
healing rates to a divided dose and might aid patient
compliance.56 Giving the H2 receptor antagonists with the
evening meal may prolong its acid suppressing effect but is
not likely to prove practically useful.7 In gastric ulcers healing
shows a better correlation for reduction of 24 hour acidity
than with overnight acidity.8 Mucosal factors pay a larger part
in gastric ulcer, which may need 12 weeks' treatment with an
H2 receptor antagonist and endoscopic monitoring.

Clinically there is little to choose between the four H2
receptor antagonists currently available, all of which are
remarkably effective and safe.9"0 Cimetidine is less potent
than ranitidine, nizatidine, or famotidine and has clinically
important interactions with some drugs-notably with anti-
convulsants, theophyllines, and warfarin-the hepatic
metabolism of which it inhibits by binding to cytochrome
P-450." A meta-analysis comparing cimetidine with raniti-
dine showed a small advantage for ranitidine of 7% in healing
rates over a one month treatment period,'2 but such a
difference is undetectable to the individual prescriber and
must be offset against cimetidine being much cheaper. The
newer compounds nizatidine and famotidine are similar in
efficacy to ranitidine and have no appreciable advantage, both
being more expensive than cimetidine.
The H2 receptor antagonists heal about 75% of duodenal

ulcers with four weeks' treatment, rising to over 90% at eight
weeks. A healing course should probably be six weeks for
non-smokers and eight weeks for smokers.'3 Changing the
antagonist is unlikely to heal a resistant ulcer, although
increasing the dose may help.'4
About 5-20% of duodenal ulcers do not heal with an H2

receptor antagonist and need more profound acid suppres-
sion, such as can be achieved with omeprazole. Omeprazole
heals almost all duodenal ulcers in two to four weeks, swiftly
relieves symptoms, and is now the treatment of choice for
resistant duodenal ulcers-until eradication of Helicobacter
pylori becomes more simple and effective.

Concerns have been raised, however, over the long term
safety of such profound and sustained acid inhibition. Firstly,
about a third of female rats taking very high dose omeprazole
over most of their lifespan developed carcinoid-like tumours
in the stomach. These tumours may be related to high
concentrations of circulating gastrin consequent on achlor-
hydria, as antrectomy prevented an increase in the density of
enterochromaffin-like cells,'5 which is much greater in the
rat stomach than in humans. Carcinoid-like tumours are
uncommon in pernicious anaemia, where gastrin concentra-
tions are much higher than in patients treated with omepra-
zole.'6 This then is unlikely to be an important cause for
concern. Secondly, bacterial overgrowth in the stomach due
to the achlorhydria is feared to lead to production of
carcinogens from food contaminants. This hypothesis was
originally raised with cimetidine, with which it has now been
largely discounted,'7 but it may be different with profound
acid inhibition over a long period. Thirdly, a recent sugges-
tion is that omeprazole may itself be genotoxic-that is, be
capable of leading to the development of cancer. Glaxo
laboratory scientists have published their own technique for
screening for potential carcinogenicity of acid inhibiting
drugs.'6 They claim that omeprazole had a genotoxic effect in
their test whereas ranitidine did not. Their technique has not
been validated by any other group and has been heavily
criticised'9' -appropriately, in my opinion. Until more
information is available this claim should be discounted.
None the less, omeprazole is a new compound, and until more
is known of its longer term safety the aim should be to use it in
resistant ulcers and only for short term treatment. Longer
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term treatment of the Zollinger-Ellison syndrome with
omeprazole is, however, effective and safe.22
The whole range of treatments, from antacids to total

inhibition, are needed in gastro-oesophageal reflux disease.
Here the acid reflux ranges from a slight increase to severe and
prolonged exposure of the oesophageal mucosa to acid23-
often resistant to conventional treatment. Multiple trials have
shown that for the milder types of oesophagitis (grades 1 and
2) the H2 receptor antagonists combined with antacids are
effective in most cases.24 Treatment, however, often relieves
symptoms better than it heals, and commonly has to be con-
tinued for two months or more and sometimes indefinitely.
Increasing the dose of the H2 receptor antagonist may
improve the healing rate a little.
The more severe the oesophagitis (grade 3, circumferential

inflammation; grade 4, deep ulcerations or a stricture) the
greater the degree of acid suppression usually needed to
achieve healing. The patients do particularly well with
omeprazole.25 Here the difference in efficacy between the H2
receptor antagonists and omeprazole is sharp, with two month
healing rates across the range of oesophagitis for omeprazole
reaching more than 85% compared with about 40-60% with
H2 receptor antagonists.24 26 Patients with severe symptoms or
dysphagia should be assessed endoscopically to confirm the
diagnosis. High dose H2 receptor antagonists and alginate
antacids may be tried, but if these are not fully effective
omeprazole should then be used. Symptoms often improve
considerably with omeprazole, and the patient may well press
the doctor hard for renewal of the prescription, but it is
licensed only for short term use. So at present, after a two
month course of omeprazole at a dose of 20 mg (but not all
patients respond to 20 mg, and 40 mg may be needed) full
dose maintenance with an H2 receptor antagonist would seem
practical, with the course of omeprazole being repeated later
if needed. If this approach produces no relief it would be
reasonable to treat continuously, especially in the elderly-
but only after discussing the implications with the patient.
Although omeprazole seems to be safe, however, uncertainty
about its long term effects raises a question over this option for
younger patients until we have more experience of proton
pump inhibitors. Nowadays acid suppression really can be
adjusted to suit the patient, but care should be exercised,
especially with newer, very powerful compounds.
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Diabetic autonomic neuropathy
A common complication which rarely causes
symptoms

Autonomic neuropathy has been recognised as a common
complication of diabetes mellitus for many years.' Often
asymptomatic and diagnosed only on routine screening, it is,
indeed, usually defined on the basis of abnormal results of
tests of the autonomic nervous system. ' Using data from cross
sectional studies, Ewing and Clarke have suggested that the
sequence ofautonomic damage begins with loss of sweating in
the feet, impotence, and bladder dysfunction, and progresses
through abnormalities in the cardiovascular reflexes to a final
stage of symptomatic postural hypotension, sweat disturb-
ances of the upper body, gastroparesis, diarrhoea, and
bladder atony. ' This sequence cannot be inevitable, however,
as symptomatic patients are so rare.2 A recent community
survey in Britain found a single abnormal cardiovascular
autonomic response in 16% of patients with diabetes (both
insulin dependent and non-insulin dependent)2; this preval-
ence is similar to reported values from randomly selected,
hospital based populations.3 Although it can affect most body
systems, symptomatic autonomic neuropathy is much less
well defined' and may be more common in insulin dependent
patients.2 The annual incidence is unknown, although ab-
normal cardiovascular reflexes can be found after only two
years of insulin dependent diabetes.'

Symptomatic patients have a poor prognosis with up to half
of them dying within five years in the most widely quoted
series.5 A recent editorial, however, reported lower mortality
figures of27% for symptomatic patients and 10% for asympto-
matic patients after 10 years of follow up.6 Many of the
patients concerned, however, had coexistent nephropathy,
and the impact of the autonomic neuropathy alone is not
clear. Sudden cardiopulmonary arrest has been described in
symptomatic patients, often in association with general
anaesthesia,7 and this may be related to defects such as
prolongation of the QT interval89 or to silent myocardial
infarction."' A prospective study of a group of 17 diabetic
patients undergoing eye surgery showed that 35% required
treatment with a vasopressor during surgery compared with
only 5% of non-diabetic controls, and those with worse
autonomic dysfunction tended to need intervention more
frequently."I
How, then, is autonomic neuropathy diagnosed? The

many tests of autonomic function have been extensively
reviewed.' 12 A consensus statement from the American
Diabetes Association and the American Academy of Neuro-
logy has recommended three tests for routine assessment of
autonomic function: firstly, heart rate responses to Valsalva's
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