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CAPAP in acute pancreatitis: just
another marker or real progress?

There are no pathognomonic symptoms in acute pancrea-
titis. In reaching a diagnosis the patient’s history, physical
findings, and serum amylase or lipase concentrations have
to be considered. Serum amylase is one of the oldest clini-
cally useful laboratory tests, having been around for almost
70 years.1 However, too great a reliance on amylase or
lipase will lead to underdiagnosis owing to the lack of sen-
sitivity and specificity.2

Up to 20% of patients with acute pancreatitis run a
severe clinical course and these patients must be identified
as quickly as possible. The “gold standard” for staging
patients with acute pancreatitis is dynamic contrast
enhanced computed tomography.3 Disease severity, how-
ever, may only become apparent at laparotomy (or
necropsy). Operative intervention is not needed in
uncomplicated cases and should be avoided if at all
posssible in severe acute pancreatitis. Researchers have
also attempted to diVerentiate between mild and severe
forms of acute pancreatitis using so-called indicators of
necrosis in blood or urine. Examples of these parameters
are C-reactive protein (CRP), PMN elastase, phospholi-
pase A2, antiproteases, and cytokines.

4–8 CRP is the most
useful in clinical practice, but its use is hampered by the
fact that the diVerentiation between mild and severe
disease is best three to four days after onset. Some of the
others still have methodological problems, or are only
used experimentally, or their measurement is too time
consuming, or too expensive.
Recently a Finish group have reported on complex

formation between trypsin 2 and á1-antitrypsin in acute
pancreatitis.9 They showed that the serum concentrations
of the complex between trypsin 2 and á1-antitrypsin was
increased in all 28 cases of severe pancreatitis but in only
three of the 82 with mild pancreatitis. This verifies the
results of earlier studies on the pathophysiology of acute
pancreatits, which indicated that it is the activated trypsin
in the pancreas and its vicinity that causes the inflamma-
tory reaction.10 As the reaction is local, it is impossible to
measure, and therefore one must measure traces of trypsin
activity in blood or urine. One way to do this is to measure
the small amounts of active trypsin which bind to protease
inhibitors making their way to the systemic circulation
(trypsin 2–á1-antitrypsin complex). This is technically pos-
sible today and there is good evidence for a correlation
between the concentration of these protease inhibitors and
disease severity.9 11 However, it is still not known whether
these complexes are present in other acute intra-abdominal
inflammatory conditions, and the method is not yet
suitable for emergency analysis.
Another recently described method to facilitate the

diagnosis of acute pancreatitis is the measurement of
trypsinogen 2 (anodal trypsinogen) in urine.12 Its concen-
tration in urine correlates strongly with disease severity, in
contrast to cathodal trypsinogen and amylase. The
explanation is probably that these enzymes are normally
excreted via glomerular filtration in the primary urine and
at least 90% are degradated in the kidney tubuli. In acute

pancreatitis the tubuli are heavily loaded by an increased
filtration of large amounts of pancreatic enzymes with the
concomitant occurrence of renal insuYciency.13 Why this
aVects the anodal trypsin to a higher degree than the other
enzymes is not known, but provides a good basis for fast
immunological methods.
Another way of detecting trypsinogen activation is to

measure the peptide that is cleaved from trypsinogen dur-
ing activation to trypsin, a method first examined by
Hermon-Taylor et al.14 The activation peptide of trypsino-
gen, TAP, can be measured in urinary samples using a
radioimmunoassay. There is good evidence for a correla-
tion between the TAP concentration and disease severity.
However, it has not been proved that TAP is derived from
inflamed pancreatic tissue, and antibody to TAP is difficult
to produce as it is so small (just five amino acids). Even
though the potential of TAP has been noticed for almost a
decade now, there is still a lack of clinical data proving its
superiority over CRP.
Appelros et al, in this issue (see page 97), present theories

that are similar to those of Hermon-Taylor’s group, but
they have based their assay on the activation peptide of
carboxypeptidase B—that is, CAPAP, instead. This peptide
(95 amino acids) is considerably larger than TAP, making
its measurement more reliable. Moreover, the CAPAP is
stable in both serum and urine, which is an advantage over
TAP. The Malmö group has found CAPAP in large
concentrations in the urine in cases of acute pancreatitis.
This large peptide can be present only if trypsin is activated
and procarboxypeptidase B is available as a substrate, and,
therefore, is likely to reflect the activation of trypsin. Most
interestingly, Appelros et al also showed that there is a
strong correlation between the concentrations of CAPAP
in serum and urine and the severity of acute pancreatitis.
This oVers for the first time a reliable staging method in
acute pancreatitis because, in contrast to the other markers
for the assessment of disease severity, the concentration of
CAPAP directly reflects the degree of pancreatic damage.
However, as only a few patients with severe acute pancrea-
titis have been investigated so far using CAPAP analysis,
Appelros et al’s study should be seen as the first step in the
evaluation of this new and interesting parameter. Addition-
ally, the specificity of this test in serum and urine has yet to
be defined.
Soon we may be able to diagnose and stage acute

pancreatitis using a single test, and CAPAP analysis is a
promising candidate.
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See article on page 17

H2 antagonists for gastric cancer: small
numbers are not beautiful

The study reported on page 17 illustrates some of the frus-
trations of clinical trials. The rationale for undertaking a
prospective trial of the use of ranitidine in gastric cancer
was appropriate. A previous study from Tonnesen et al1 had
demonstrated a survival benefit using cimetidine in
patients with gastric cancer. This group of authors argued
that cimetidine had an immunological eVect which
included inhibition of T suppresser activity and increased
interleukin 2 production by lymphocytes.2 3

Ranitidine has a similar eVect: the Yorkshire GI tumour
group began this study in 1989 to evaluate the potential
eVect of this drug in a controlled trial treating all stages of
gastric cancer. Between 1989 and 1995, 222 patients were
recruited. This illustrates one of the frustrations of running
trials in gastric cancer. This is a recruitment rate of less
than 50 patients per year and is a feature many gastric can-
cer trials have in common.4 5 The patients were randomised
to receive either ranitidine or placebo. The randomisation
has worked satisfactorily: the number of patients distrib-
uted between the placebo and active treatment groups was
equal. The most significant prognostic factor in gastric
cancer is stage and the randomisation resulted in an higher
proportion of patients in tumour stages I and II
randomised to the treatment group compared with the
control group (29% v 21%). It is the patients in stages I
and II disease that have the best long term survival. This
distribution has had the result of loading the placebo group
with those of worse prognosis: stages III and IVa and b.The
mean length of follow up was 185 days. There was no sta-
tistical benefit from treatment. The figures suggest that
patients receiving ranitidine may be doing better than those
in the placebo group. The authors honestly report that this
is not a statistical benefit and this highlights the problem of

a randomised controlled trial with insuYcient numbers.
This is acknowledged by the authors in their discussion.
Previous studies using cytotoxic chemotherapy have

generally looked for big eVects (15 to 20% improvements).
It is felt that large benefits should be achieved as many
cytotoxic regimes have significant side eVects, or reduce
the quality of life in patients with advanced disease. How-
ever, this is not the case with ranitidine. This study
demonstrates it has been well tolerated and it would be in
order to look for a small eVect since the quality of life is
unlikely to be diminished by taking H2 receptor antago-
nists: such a study would require 2000 patients. Other
studies have been undertaken: the British Stomach Cancer
Group have now recruited over 400 patients to a trial of
cimetidine. However, even analysis of the combined stud-
ies is unlikely to have enough patients to be able to demon-
strate a small benefit. The other factor that cannot be
stressed too strongly is our inability to recruit significant
numbers of patients with gastric cancer into trials.
Hopefully the reorganisation of cancer services and the

identification of clinicians specifically interested in gastric
cancer will allow valuable studies to be undertaken over a
reasonable time period.
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See article on page 120

Coeliac disease and primary biliary
cirrhosis: a case for mutual screening

The paper by Kingham and Parker (see page 120) provides
a strong take home message regarding the importance of
establishing associations between diseases which, although
relatively rare, have an impact on the health of a relatively

young population. The authors have demonstrated an
association between the two disorders and suggest that
patients with one disease should be tested for the other. Is
this advice justified?
Justification for such targeted screening depends on

three things: the robustness of the association; the simplic-
ity and reliability of the diagnostic tests; and the evidence
that early detection benefits the patient.
The study aims to make a rigorous assessment of the

previously described association between coeliac disease
and primary biliary cirrhosis,1 and establish relative

H2 antagonists for gastric cancer 9
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prevalences of the two diseases. Gastroenterologists in
South Wales have kept a register of specifically defined
gastrointestinal diseases since 1984, using ICD coding
from all in- and outpatient and day case attendances in the
department of gastroenterology. The population under
study is accurately defined by use of postcode and ONS
statistics. These show a relatively stable population of
approximately 250 000 individuals (only 0.2% population
growth and little migration or immigration). Multiple case
finding methods are used to identify all possible cases of
each disease and inclusion criteria are clearly specified.
Possible reasons for underdetection of cases are examined.
The study identified 143 patients with coeliac disease

and 67 with primary biliary cirrhosis. Point prevalences in
1995 were 54 per 100 000 population for coeliac disease
and 20 per 100 000 for primary biliary cirrhosis. Four
patients were diagnosed with both diseases, giving a point
prevalence of 1.6 per 100 000. Those not detected
clinically were diagnosed either by investigation of coeliac
patients with abnormal liver function tests, or by investiga-
tion of patients with primary biliary cirrhosis with features
of malabsorption, anaemia, a family history of coeliac dis-
ease, or a positive antireticulin antibody test.
This study confirms and defines the association of these

two immunologically mediated diseases. The method is a
good example of the new trend towards the application of
simple epidemiological principles to describe accurately the
incidence and prevalence of diseases.2 In this study the
study period and population are well defined. Criteria for
defining each disease are clear and objective. Multiple case
finding methods are used. Appropriate, simple statistical
methods are used. Flaws and possible causes for underdiag-
nosis are considered. The prevalence rates are comparable
with those found in other studies, both for the individual
diseases3 4 and for the rates of disease association.
These figures indicate that around 3% of patients with

coeliac disease may develop or have primary biliary cirrho-
sis, whereas 6% of those with primary biliary cirrhosis may
develop or have underlying coeliac disease. Possible
mechanisms for this association are not discussed in depth.
The authors conclude with recommendations for screening
for primary biliary cirrhosis in coeliac disease by testing for
antimitochondrial antibody and testing for antigliadin
antibody in all cases of primary biliary cirrhosis in order to
detect coeliac disease.
The proposed screening methods are important as they

come close to fulfilling the requirements of any screening
programme. These include targeting screening at a high
risk population by the use of cheap, simple, acceptable
tests, which are sensitive and specific. However, the other
criteria that need to be fulfilled are knowledge of the natu-
ral history of the diseases involved when detected by
screening and proof that intervention favourably aVects
prognosis. These are more problematic, both in this case
and with any screening programme. This is because stud-
ies of the natural history of a disease and the eYcacy of any
treatment modality are rarely performed on the patient
cohort diagnosed via a screening programme. Thus, the
disease course and response to treatment may be diVerent
in screened cases compared with those presenting with
symptoms or signs of the disease.
In the case of screening those with coeliac disease for

primary biliary cirrhosis, 3% of patients with coeliac
disease may be aVected. The antimitochondrial antibody
test is both sensitive and specific for identifying cases of
primary biliary cirrhosis5 and, of course, non-invasive. The
natural history is relatively well defined5 6 and double blind,
randomised control trials have confirmed the benefit of

treatment with ursodeoxycholic acid.7 The success of liver
transplantation in these patients is undisputed. The appli-
cation of these studies to a screened population is accept-
able, as they have included patients diagnosed while in the
asymptomatic phase of the illness, who are unlikely to dif-
fer notably from a screened population.
The case for screening those with primary biliary cirrho-

sis for coeliac disease is similarly compelling. Initial testing
is non-invasive: antigliadin antibody testing is sensitive, and
endoscopic small bowel biopsy is specific. The natural
history and increased risk of malignancy (with an excess of
lymphomas) in untreated cases is well documented, as
is the rapid improvement of nutrition, anaemia and
osteoporosis with a gluten free diet.8 However, most stud-
ies relate to cases presenting with symptoms or complica-
tions of coeliac disease. The increased risk of malignancy in
an asymptomatic, screened population, and the eVect of
dietary therapy, is uncertain. However, the correction of
malnutrition, anaemia and osteoporosis is of particular
importance in primary biliary cirrhosis, as these are all
complications of the disease itself and have considerable
impact upon both disease outcome and success of
transplantation. In addition, those patients undergoing
liver transplantation are at increased risk of malignancy
(particularly lymphoma) from immunosuppression and
thus identification of any potentially correctable risk is of
particular merit.
In conclusion, this is an important paper because it has

established the true association of coeliac disease and pri-
mary biliary cirrhosis and the need for screening for one
disease when the other is identified. It serves as a model for
the correct application of epidemiological principles to the
study of relatively rare diseases. It may also be used as a
model to illustrate the importance and potential benefits of
a correctly designed screening programme.
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Key messages
Application of epidemiological principles allows study
of rare diseases even in relatively small populations and
has led to proof of disease association between primary
biliary cirrhosis and coeliac disease.
Screening programme requirements are met:
+ low symptom group
+ high prevalence of disease
+ inexpensive, non-invasive, accurate test
+ eVective treatment
All cases of primary biliary cirrhosis and coeliac disease
should be screened for the other disease.

10 Metcalf
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