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Glucagon Therapy in Acute
Pancreatitis
The mortality in acute pancreatitis is approximately 25%.1 2
In England and Wales about 550 deaths are recorded annually.3
Many causes of it have been defined, perhaps the commonest
being disease of the biliary tract and alcohol, but the process is
ill understood.

It seems that the pancreas can sustain a certain amount of
injury and release of enzyme because of the presence of potent
enzyme inhibitors, but when these are overwhelmed oedema-
tous pancreatitis results. At this stage most cases appear to
settle spontaneously, but a few deteriorate, with haemorrhagic
necrosis and massive release of lipolytic and proteolytic
enzymes, causing the development of often irreversible shock.
When the diagnosis of acute pancreatitis is first made, this
process is already well under way. Management of the patient
is conservative, for no specific therapy is available. Treatment
is confined to control of circulatory collapse, relief ofpain, and
prevention of secondary infection.

In 1961 M. J. Knight and colleagues suggested that glucagon
was beneficial in acute pancreatitis.4 Pancreatic glucagon is
available and very pure. Sensitivity reactions from it and overt
toxicity are extremely rare. W. P. Dyck and colleagues5 in
1970 found that, while an intravenous injection of just under
1 mg ofglucagon did not affect the resting output of pancreatic
juice in man, it did inhibit the flow of juice stimulated by an
infusion of pancreozymin and secretin. The mean output of
protein from the pancreas during infusion was suppressed to
less than a third. Longer administration ofglucagon in animals
has been shown to cause degranulation and atrophy of the
pancreatic acinar cells.6

Glucagon also has other potent gastrointestinal actions.
After cholecystectomy it greatly augments the flow of bile.7
The relaxation of duodenal musculature is so great that
glucagon has been proposed as the agent ofchoice for hypotonic
duodenography. It also greatly increases the blood flow in the
coeliac axis. Glucagon is released endogenously in conditions
of stress by the sympathetic nervous system,9 and the concen-
tration in the plasma rises in fever or with visceral pain.'0
Perhaps, therefore, glucagon alters the general metabolism in
a beneficial way in response to stress. Certainly its administra-
tion stimulates cardiac contraction and releases several
hormones, such as growth hormone and adrenaline." Possibly
either the local gastrointestinal or the general metabolic actions
of glucagon exert a beneficial influence on the course of acute
pancreatitis.
A trial of glucagon in acute pancreatitis has been reported 12

which included 30 patients, of whom 10 were classified as
severely ill. After an initial dose of 1 mg intravenously glucagon
was infused at the rate of 1 mg over about five hours. Relief of
pain and clinical improvement were reported in all patients
together with a decline in serum amylase values. Two patients
died, which was about a third the expected mortality rate.
Unfortunately the trial did not have a control group, nor was
information given on whether the patients were suffering from
their first or subsequent attack of pancreatitis, though morta-
lity in the latter group is much lower. Thus these results can
be considered as no more than preliminary.

Recently J. E. Trapnell and colleagues'3 have reported the
preliminary results of a series of 105 patients in a double blind
trial of aprotinin (Trasylol). fhe mortality in the control
group was 25% and with aprotinin only 7.5%. Glucagon and
aprotinin act differently, so the next stage may be a controlled

trial of the two agents. There is at last hope for safe and
effective treatment of this pernicious disease.

1 Efron, G., British 7ournal of Surgery, 1966, 53, 702.
2 Trapnell, J. E., Annals of the Royal College of Surgeons, 1966, 38, 265.
3 Registrar General's Statistical Reviewv of England and Wales, 1971, Part 1,

Tables, Medical. London, H.M.S.O., 1973.
4 Knight, M. J., Condon, J. R., and Smith, R., British Medical jfournal,

1971, 2, 440.
5 Dyck, W. P., Texter, E. C., Lasater, J. M., and Hightower, N. C.,

Gastroenterology, 1970, 58, 532.
6 Salter, J. M., Davidson, I. W. F., and Best, C. H., Diabetes, 1957, 6, 248.
7 Dyck, W. P., and Janowitz, H. D., Gastroenterology, 1971, 60, 400.
8 Chernish, S. M., Miller, R. E., and Rosenak, B. D., and Scholz, N. E.,

Gastroenterology, 1972, 63, 392.
9 Bloom, S. R., Edwards, A. V., and Vaughan, N. J. A., J7ournal of Physiology,

1973, 233, 457.
10 Bloom, S. R., Daniel, P. M., Johnston, D. I., Ogwa, O., and Pratt, 0. E.,

Quarterly 7ournal of Experimental Physiology, 1973, 58, 99.
1 Lefebvre, P., and Luyckx, A., in Glucagon, ed. P. H. Lefebvre and R. H.

Unger, pp. 175-180. Oxford, Pergamon Press, 1972.
12 Condon, J. R., Knight, M., and Day, J. L., British J3ournal of Surgery,

1973, 60, 509.
13 Trapnell, J. E., Rigby, C. C., Talbot, C. H., and Duncan, E. H. L., British

Society of Gastroenterology, Autumn Meeting, 1973.

Treatment of Cancer
Britain's entry into the E.E.C. has caused some speculation on
whether closer ties with Continental Europe might be beneficial
to the progress of medicine. This seems the right moment,
therefore, to review the efforts of a few doctors who started
about 11 years ago to build up an organization that is making
a growing contribution to clinical research on cancer in
Westerii Europe. The European Organization for Research on
the Treatment of Cancer (E.O.R.T.C.) owes much of its
present vitality to the enthusiasm of its leaders, who came
from Holland, Belgium, France, Germany, Italy, Switzerland,
and more recently Britain. The main purpose of the organiza-
tion is to use the immense potential of the clinical oncology
services in Western Europe to set up clinical trials to evaluate
new drugs and treatment regimens. This requires the recruit-
ment of doctors who are prepared to pay detailed attention to
clinical assessment, so that the conclusions are based on
objective criteria rather than anecdoctal impressions.

Multicentre trials of cancer treatment have been carried out
in Britain and America for many years, usually under the aegis
of the Medical Research Council and the National Cancer
Institute respectively. The E.O.R.T.C.'s clinical co-operative
groups test new drugs and methods of treatment, and by
getting large-scale participation they hope to reach a conclusion
rapidly. In recent years they have published several useful
reports relating to Hodgkin's disease, leukaemia, and breast
and lung cancer. The organization has backed its clinical
research with a modest programme of drug screening and
pharmacological studies as well as by encouraging working
groups on immunology and various laboratory-based studies.
The organization reaches a wide audience with its post-

graduate teaching programme. However, as the chairman
Professor D. W. van Bekkum has stated repeatedly, lack of
funds limits its work. In this it is not alone, but the European
governments have so far shown no interest in its work. The
E.O.R.T.C. thus depends on voluntary effort without financial
benefit for the participating hospital services. Governments
argue that their contribution to the International Agency for
Research on Cancer (Lyon) should suffice, but in fact that
body has no mandate to undertake clinical trials, for it is
concerned with world-wide studies in cancer epidemiology for
the World Health Organization.
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So far, apart from the generosity of Euratom and certain
private charities in Continental Europe the American National
Cancer Institute has been the main sponsor of the E.O.R.T.C.
The organizers of the E.O.R.T.C. have the satisfaction of
realizing that their performance and proposals have passed the
hard scrutiny of that institute but in the long run must find a
way to attract sufficient funds from European sources. The
various cancer leagues and cancer charities have an under-
standably nationalistic outlook, for they fear that if they
diverted even a fraction of their income to international
co-operative ventures outside their control it might have an
adverse effect on their fund raising.

Living from year to year, the E.O.R.T.C. has carried on its
work, serving as a focal point for the exchange of ideas and
encouraging collaborative effort in cancer research. The
British members find it an excellent way of maintaining
regular contact with the pick of Europe's clinical oncologists,
and their growing participation in the organization's scheme is
a measure of their belief in its objectives and methods. It is a
body that deserves support.

Chronic Mucocutaneous
Candidiasis
Patients with chronic mucocutaneous candidiasis are among
the most difficult to treat effectively. Fortunately the disease
is not often seen. The usual presentation is either with chronic
thrush infections in the mouth or with nails heavily infected
with candida, several nails showing infection of the whole nail
plate. These cases are entirely different from the more acute
candida infections.

J. M. Higgs and R. S. Wells1 have been investigating the
chronic forms of the disease and from observations of 46
patients have put them into four clinico-genetic groups. In
group 1 the disease was ofautosomal recessive inheritance, and
they named it familial chronic mucocutaneous candidiasis.
Onset was early in life. The patient presented with chronic
oral candidiasis, the nails were usually affected, and there was
sometimes infection at other sites. Almost half the patients
were in this group. In group 2 the mode of inheritance was
unknown. Onset was again early, with chronic oral candidiasis
and extensive skin lesions, sometimes granulomata, and with
susceptibility to other fungal and bacterial infections. This
group the authors later called diffuse chronic mucocutaneous
candidiasis. In group 3 inheritance was again autosomal
recessive, and the disease was associated with endocrinopathy.
It had an early onset together with hypoparathyroidism,
hypoadrenocorticism, hypothyroidism, or diabetes mellitus. In
group 4 the disease was probably not genetically determined
and started late in iife.

In addition to these must be added the cases in which
primary immunodeficiency diseases are also present. These
patients have severe, recurrent infections of various types and
usually die in early childhood. In a more recent article the
same authors2 call this group 1 and all the remainder group 2
with four subgroups, and they discuss the management of the
various groups.
Any attempt to treat the primary immune deficiencies other

than symptomatically will require restoration of immune
competence by grafting bone marrow cells or fetal tissues, but
these measures bring the risk of a graft versus host reaction.
In familial chronic mucocutaneous candidiasis the feature

which is of great importance is the high incidence of latent
iron deficiency; it is associated with low iron absorption in a
third of these patients. The administration of iron by mouth
(ferrous fumarate 200 mg three times a day) or, when necessary,
parenteral iron produced greater improvement in oral lesions
than when local antifungal agents were given alone, and
improvement was maintained so long as the iron therapy was
continued. In some patients normal nails regenerated when
iron therapy was continued for more than six months. Though
many of these patients also showed immunological abnormali-
ties, they improved on iron whether or not the abnormalities
were corrected.

In diffuse chronic mucocutaneous candidiasis the only
treatment which has been available in the past has been ampho-
tericin B administered by slow intravenous infusion but with
the risk of kidney damage. It is possible that much smaller
doses than those conventionally used might be as successful
and free of side effects.3 Some but not all of these patients have
defects in cell-mediated immunity, and it may be possible to
correct them by grafts or by injections of transfer factor. Two
ofthe patients studied by Higgs and Wells2 were found to have
chronic iron deficiency and low serum levels of vitamin A and
pyridoxine. Administration of iron and the vitamins resulted
in great improvement in oral and skin lesions, but serum levels
remained low.
The cause of the chronic candidiasis in the cases in which

it is associated with an endocrinopathy is obscure. The
infection is generally fairly mild and can usually be controlled
by local antifungal agents. Some of these patients also have
iron deficiency and will gain further benefit from oral or
parenteral iron.

Late-onset chronic mucocutaneous candidiasis may be
associated with an underlying malignant disease and in parti-
cular a thymoma. Careful investigation may be needed to
detect it. The infection often occurs in association with denture
stomatitis, and again latent iron deficiency may need to be
corrected4 in addition to the use of topical antifungal agents.

In summary, latent iron deficiency must be looked for and
treated in many of these cases. Local application of nystatin,
amphotericin B and clotrimazole are all useful while ampho-
tericin B may need to be given systemically in small doses
by intravenous infusion.
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Arrivederci Roma
The constructive momentum of the recent Brussels "open
hearing"' on the free movement of doctors among the Nine
has persisted. Its effect was apparent in the annual plenary
session of the Standing Committee of Doctors held in Rome
last week-which agreed to set up a joint working party of
practising doctors and medical teachers "to consider the status,
composition, and terms of reference of a possible consultative
committee and report back."

This consultative committee should provide advice and
guidance on the criteria for comparing standards of full
registration among the Nine. There are still many difficulties
to be overcome among the member states as the debate on this
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