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know whether long-term administration of 1-%-OHD3 in
chronic renal failure will cause involution of the parathyroid
glands ("medical parathyroidectomy"). Unfortunately the
healing of bone in renal osteodystrophy is frequently incom-
plete, particularly in patients maintained on haemodialysis,
where other factors may also contribute to bone disease.911
Whether 1-a-OHD3 can prevent the development of renal
bone disease is not yet known. Small doses of I-x-OHD3 by
mouth are also effective in treating dietary deficiency of
vitamin D, hypoparathyroidism, pseudohypoparathyroidism,
and vitamin-D-dependent rickets.12-14
The use of I-oc-OHD3 is not confined to disorders where

production of 1,25(OH)2D3 is impaired. In vitamin-D-
resistant rickets due to defective renal tubular reabsorption of
phosphate (for example, in X-linked or type I hypophosphat-
aemia) small doses of 1-o-OHD3 may increase plasma
phosphate and improve bone lesions.13 The use of 1- -OHD3
in primary, secondary, or tertiary hyperparathyroidism before
parathyroid surgery will diminish postoperative hypocalcaemia
in patients with bone disease.15 Since osteoporosis has been
thought to be associated with a form of vitamin-D resistance16
and low plasma concentrations17 of 1,25(OH)2D3, treatment
with 1-ox-OHD3 has been tried in this condition too. While it
may improve the calcium balance in such patients, particularly
when given in combination with oestrogens,'8 the longer-term
effects on bone loss and fracture require further study.
Furthermore, some elderly patients with clinical osteoporosis
may have histological evidence of osteomalacia, so that
apparent increases in mineral mass in osteoporosis19 may
reflect mineralisation of osteoid rather than increases in bone
matrix.
We have little clinical evidence that I-x-OHD3 or

1,25(OH)2D3 have any biological actions which are not also
possessed by vitamin D3 or its derivatives, vitamin D2,
dihydrotachysterol, and 25-OHD3. In renal bone disease, for
example, comparatively large doses of 25-OHD3 seem
effective-even in anephric patients, in whom its conversion
to 1,25(OH)2D3 is presumably totally blocked.20 Has, then, the
availability of 1-%-OHD3 improved the medical management
of any of these conditions-apart from allowing low doses
to be used ? Clinical difficulties often do arise in finding the
appropriate dose for the treatment of vitamin-D-resistant
states with vitamin D2, D3, 25-OHD3, or dihydrotachysterol,
since requirements in individual patients differ and may
change abruptly. Some of these problems are chemical rather
than physiological owing to the instability of the older prepara-
tions during storage. But dose requirements also change with
I-a-OHD3 independently of storage conditions.9 14 In treating
bone disease associated with uraemia, more I-x-OHD3 is
required in the presence of overt bone disease, and both
requirements and tolerance decrease as the plasma alkaline
phosphatase concentration becomes normal and bone is
repaired. The reasons for this change are not clear, but in
consequence plasma calcium concentrations should be
monitored frequently if prolonged hypercalcaemia is to be
avoided. Because there is a narrow dose range between
requirement (the amount needed to elicit a satisfactory
response) and tolerance (the dose which just fails to give
unacceptable side effects), both of which decrease with time,
treatment is best started at a dose of 2-3 [ig daily in adults with
bone disease, decreased later to avoid hypercalcaemia. In
infancy and in patients with overt bone disease a starting dose
of 1-2 rtg is preferable. Requirements for 1-x-OHD3 may be
greater in patients taking anticonvulsants.
Any of the vitamin D preparations may induce hyper-

calcaemia, but its rate of onset and reversal are more rapid with
1-x-OHD3 than with other available forms of vitamin D,
which have a much longer biological half life.3 6 These rapid
effects confer definite advantages, but whether they are the
only clinical merits that distinguish l-ot-OHD3 from other
vitamin D preparations remains to be seen.

Haussler, M R, and McCain, T A, New England Journal of Medicine,
1977, 297, 974.

2 DeLuca, H F, American3Journal of Clinical Nutrition, 1976, 29, 1258.
3 Coburn, J W, Hartenbower, D L, and Norman, A W, Western Journal of

Medicine, 1974, 121, 22.
4 Friedman, G A, et al, Federation Proceedings, 1975, 34, 3822.
5 Brickman, A S, et al, Journal of Clinical Investigation, 1976, 57, 1540.
6 Kanis, J A, and Russell, R G G, British Medical Journal, 1977, 1, 78.
7 Peacock, M, ed, Clinical Endocrinology, 1977, 7, Suppl.
8 Coburn, J W, et al, in Vitamin D: Biochemical, Chemical and Clinical

Aspects Related to Calcium Metabolism, eds A W Norman et al, p 657.
Berlin, de Gruyter, 1977.

Kanis, J A, et al, Clinical Endocrinology, 1977, 7, 51S.
0 Peacock, M, et al, Clinical Endocrinology, 1977, 7, 73S.
Pierides, A M, et al, Lancet, 1976, 1, 1092.

12 Neer, R M, et al, Metabolism, 1975, 24, 1403.
13 Fraser, D, and Scriver, C R, American3Journal of Clinical Nutrition, 1976,

29, 1315.
14 Balsan, S, et al, Clinical Endocrinology, 1977, 7, 225S.
15 Boyle, I T, et al, Clinical Endocrinology, 1977, 7, 215S.
16 Nordin, B E C, et al, in Calcified Tissues, 1975, eds S P Neilsen and E

Hjorting-Hansen, p 442. Elsinore, Fadl's Forlag, 1976.
17 Gallacher, J C, et al, Clinical Research, 1976, 24, 580A.
18 Marshall, D H, and Nordin, B E C, Clinical Endocrinology, 1977, 7, 159S.
9 Lindoholm, T S, Sevastikoglou, J A, and Lindgren, U, in Vitamin D:

Biochemical, Chemical and Clinical Aspects Related to Calcium Metabolism,
eds A W Norman et al, p 635. Berlin, de Gruyter, 1977.

20 Kanis, J A, Russell, R G G, and Smith, R, Clinical Endocrinology, 1977, 7,
191S.

Surgical approaches and
drug treatment in the
carcinoid syndrome
The carcinoid syndrome, characterised by flushing, diarrhoea,
wheezing, and valvular lesions of the right heart, is due to the
release of pharmacological mediators from carcinoid tumour
tissue. Substances so far identified include 5-hydroxytrypta-
mine (5HT), histamine, kallikrein, and prostaglandins. These
are normally metabolised by the liver, and with tumours of
intestinal origin (the most common primary site) metastases
have to be present in the liver for the systemic syndrome to
develop. Only about a half of the patients with hepatic deposits
do in fact develop the syndrome.1 Even when metastases are
found the prognosis is relatively good: in one series of 60
patients2 the median survival was 38 months, with 15 still
alive at six years.

Carcinoid tumours arising in other sites, including the
stomach, pancreas, bronchus, and thyroid teratomas of the
testis or ovary, often differ from those of intestinal origin. The
classic carcinoid syndrome is relatively uncommon, but since
the venous drainage from these tumours is directly into the
systemic circulation symptoms may occur without liver
metastases.3 Metastases in bone and skin are much more
common, and the prognosis is less favourable.
The first aim in treatment should be to reduce the tumour

mass-which determines, at least in part, the amount of
pharmacologically active substances synthesised. l Even though-
removing all the metastases may not be feasible partial
hepatectomy5 or simple enucleation of the tumour deposits
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from the liver6 may result in dramatic relief of symptoms.
Hepatic artery ligation has also been used, with evidence of
tumour regression and with good clinical results7 8: its rationale
is that most of the blood supply to liver tumours is from the
hepatic artery9 whereas that of the normal liver is chiefly
from the portal vein, so that selective necrosis of the tumour
may result from interrupting the artery. Several precautions,
however, are necessary, as was emphasised initially by
Murray-Lyon et all and again in the series recently
reported by Farndon.8 Firstly, the gall bladder should be
removed because of the risk of necrosis. Secondly, prophylactic
penicillin should be given because of the risk that clostridium-
like organisms may colonise the necrotic tumour.10 Thirdly, a
course of cytotoxic drugs such as intra-arterial 5-fluorouracil
should precede ligation; this will cause some damage and so
release some of the vasoactive substances. This precaution is
intended to reduce the quantities likely to be released after the
more major necrosis caused by ligating the artery-a massive
surge of metabolites may precipitate a "carcinoid crisis,"
characterised by severe hypotension, bronchospasm, and right
heart failure. Such a crisis may also occur during or after any
form of surgical intervention. The hypotension must not be
treated by noradrenaline because this may liberate more
pharmacological mediators"; angiotensin II and methoxamine
appear to be safe alternatives.12 The kallikrein inhibitor apro-
tinin is often given,12 though its value has not been properly
assessed. Intravenous methysergide is said to be beneficial
for the bronchospasm occurring during surgery.13
An alternative to surgery that is well worth trying is treat-

ment with drugs to inhibit synthesis, prevent release, or
interfere with the action of the various pharmacological
mediators of the syndrome. Diarrhoea is largely due to release
of 5HT, and its antagonist methysergide is of proved value in
relieving symptoms14; but in the long term the drug may cause
retroperitoneal fibrosis. p-Chorophenylalanine blocks the
synthesis of 5HT and has also been used to treat diarrhoea,15
but its side effects include allergic pulmonary infiltrates and
changes in mental function. Since 5HT is synthesised from
the amino-acid tryptophan the analogue 5-fluorotryptophan
inhibits its formation. Treatment with this has given sympto-
matic benefit without serious side effects, but unfortunately
it is not generally available.16 Other simple treatments such as
codeine phosphate may also be useful for diarrhoea. Flushing
appears to be chiefly due to bradykinin,' 7 released by the
enzyme kallikrein, which cleaves the active peptide from a
precursor plasma protein. Kinin antagonists are not available,
but the patient may be helped by being warned that the release
of kallikrein is often provoked by alcohol or by increased
sympathetic activity such as from exertion or emotion. Alpha-
adrenergic blockers reduce the frequency of flushing,'8 but the
effect of beta-blockers is variable.5 1 The mechanism for the
wheeze is uncertain, but it responds to isoprenaline.20
Adrenaline must not be used owing to the risk of increasing
the release of kallikrein.II Skin lesions typical of pellagra,
especially on the legs, sometimes causes alarm. The explanation
is that the tumour tissue may consume much of the dietary
tryptophan, which is also a precursor of nicotinamide.
Supplements of nicotinamide should therefore be given.
For patients whose symptoms have failed to improve with

this drug treatment and who, for various reasons, cannot have
surgery, cytotoxic drugs are worth a try. Many of the reports
are anecdotal, but there have been successes. The most widely
used drug is 5-flurouracil and intensive five-day intravenous
courses, repeated every five weeks, may be the most effective.2
In a single case adriamycin produced a dramatic regression of

tumour size when it was combined with cyclophosphamide and
methotrexate.22
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Freedom to prescribe-
in ignorance
The rapid growth in numbers of hospital drugs and thera-
peutics committees reflects the pressure on clinicians in both
Britain and the United States to be more cost-conscious and
to introduce some form of medical audit. Prescribing costs
may account for only 34(,O of a hospital's budget, but since
the 70,, that goes on staff salaries is controlled centrally the
expenditure on drugs is one of the few areas where substantial
savings can be made within the hospital. Last week 160
doctors, pharmacists, and administrators with practical
experience of running drugs and therapeutics committees met
to discuss their experiences and problems at a conference at
the Royal College of Physicians organised by the DHSS.
What do these committees do? Most were started to

provide information for prescribers such as facts about new
drugs and about specific problems such as the administration
of drugs with infusion fluids; to monitor adverse reactions and
drug compliance on the wards; and to arrange teaching
sessions for hospital junior staff and general practitioners.
Some committees, however, have gone further and begun to
challenge the freedom (so often claimed as fundamental) of
doctors to prescribe whatever they think best for their patients,
and this trend has been accelerated by the desperate need of
so many NHS hospitals to find ways of saving money. Clearly
there are sound practical reasons for limiting the range of
drugs held in stock on wards and in hospital pharmacies; but
the clinical pharmacologists at the meeting were also in no
doubt that many doctors prescribe in ignorance-unaware of
the constituents of combined preparations, of common side
effects, and of drug interactions-and that confusion from the
vast range of alternatives available is one cause of the poor
standard of some prescribing.
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