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gall stones in a functioning gall bladder-one that allows entry
of radio-opaque material. Only 20% of patients coming to
cholecystectomy in one series fulfilled these two criteria.6
Treatment can therefore never replace cholecystectomy in
most patients. A single large gall stone is at present a poor
candidate for treatment with chenic acid. It will dissolve much
more slowly than several small stones, because the rate of
dissolution is proportional to the surface area exposed to the
unsaturated bile. Complete dissolution7 usually occurs with
small stones (less than 5 mm diameter) within 6-12 months,
whereas most stones over 1 cm diameter require more than
two years.
Some patients fulfilling the basic criteria do not respond to

the recommended dose of 15 mg/kg/day,8 given at mealtimes,
because their bile remains supersaturated with cholesterol. A
higher dose increases the response rate,8 but it also increases
the side effects, especially diarrhoea. One approach put for-
ward by Iser et a19 is to identify non-responders before starting
treatment with chenic acid. They found that obese patients
required a dose of up to 20 mg/kg/day. Some non-responders
cannot, however, be identified beforehand at present. An
alternative approach is to look for methods of increasing the
overall response rate. Recent studies have shown that the
effect of chenic acid on cholesterol saturation of fasting gall-
bladder bile is enhanced if the whole dose is given at bedtime'0
and by the addition of a low-cholesterol diet."

Another problem with treatment is the length of time
required for complete dissolution, and the closely related
problem of cost. This averages C1 per day for a dose of 15 mg/
kg/day-but cholecystectomy as a private patient would
probably cost £500. The enhanced effect achieved by giving
the drug at bedtime and by a low-cholesterol diet may reduce
the cost of treatment by enabling a smaller dose to be given
or by speeding dissolution at the conventional dose. Bell
et al12 have shown in studies in rhesus monkeys that the rate
of dissolution is related to the degree of unsaturation of the
bile. Clinical trials are needed to confirm this effect in man.
Another approach is to use ursodeoxycholic acid, a bile acid
first isolated from the bear (Latin ursus, bear), which has
been reported'3 14 to cause a greater reduction in cholesterol
saturation than the same dose of chenic acid-and without its
side effects of diarrhoea and rise in serum transaminase con-
centrations. Ursodeoxycholic acid is, however, prepared
synthetically from chenic acid, so that its use is unlikely to prove
any cheaper. All the expensive and time-consuming studies of
animal and human toxicity and clinical efficacy already carried
out with chenic acid will need to be repeated before urso-
deoxycholic acid can be made available in Britain.
An even more important problem is that of finding a method

of preventing the recurrence of gall stones once dissolution has
been achieved. Bile becomes supersaturated again within one
week of stopping treatment with chenic acid,"5 and unfor-
tunately it has been found that gall stones recur in some patients
if no preventive measures are taken.8 Bateson et al'6 have
suggested continuing full-dose treatment indefinitely, but this
would be prohibitively expensive. A promising alternative is
for the patients to take bran, which will reduce the cholesterol
saturation of gall-bladder bile'7 but not sufficiently to render it
unsaturated with cholesterol. Bran is therefore unlikely to
dissolve gall stones, but it may prevent their recurrence once
dissolution has been achieved. We need a controlled trial to
answer this important question.
The long-term future of gall-stone dissolution depends on

finding a method of speeding the rate of dissolution and of
preventing subsequent recurrence. In the meantime we must

not allow treatment with chenic acid to fall into disrepute
through bad patient selection. For selected patients treatment
now offers a safe and effective alternative to surgery. Surgeons
need have no fear that it will ever replace cholecystectomy for
most patients. For the drug company that has taken the
initiative in developing chenic acid and in carrying out
expensive and time-consuming toxicity studies on a naturally
occurring substance that is non-patentable, it remains to be
seen whether or not chenic acid will prove to be the goose that
laid the golden egg.

1 Northfield, T C, et al, Gut, 1975, 16, 12.
2 Coyne, M J, et al, Journal of Laboratory and Clinical Medicine, 1976, 87,

281.
3Thistle, J L, and Schoenfield, L J, Gastroenterology, 1971, 61, 488.
4Danzinger, R G, et al, New England Journal of Medicine, 1972, 286, 1.
5Admirand, W H, and Small, D M, Journal of Clinical Investigation, 1968.

47, 1043.
Bell, G D, et al, Gut, 1975, 16, 359.
Dowling, R H, Clinics in Gastroenterology, 1977, 6, 141.

8 Iser, J H, et al, New England Journal of Medicine, 1975, 293, 378.
9 Iser, J H, et al, British Medical3Journal, 1978, 1, 1509.
0 Maudgal, D P, and Northfield, T C, Gut, 1976, 17, 815.

1 Maudgal, D P, Blackwood, W S, and Northfield, T C Gut, 1977, 18,
419.

12 Bell, G D, et al, Gut, 1972, 13, 836.
13 Nakagawa, S, et al, Lancet, 1977, 2, 367.
14 Maton, P N, Murphy, G M, and Dowling, R H, Lancet, 1977, 2, 1297.
15 Iser, J H, Murphy, G M, and Dowling, R H, Gut, 1977, 18, 7.
16 Bateson, M C, et al, Lancet, 1978, 1, 1111.
17 Pomare, E W, et al, American Journal of Digestive Diseases, 1976, 21, 521.

Cost-effectiveness studies
Doctors are becoming increasingly aware of the usefulness of
cost-effectiveness studies in establishing the merits of different
ways of spending health service money.' Nevertheless, the
construction and interpretation of such studies are not easy.
The first steps are to list all the consequences (costs and

possible benefits) of the procedures in question, together with
determining the costs. In principle, these are straightforward
procedures, though in practice, because the NHS accounts
often do not lend themselves easily to costing individual
procedures, extracting data on true costs may be arduous.
Thus Monro et a12 have recently estimated the cost of replacing
an aortic valve at £ 1800, but there are relatively few comparable
figures for other operations.

It is at the next stage of the analysis of cost-effectiveness that
the most intractable problems arise, for the investigator has
to establish quantitatively what the effects of alternative
procedures are. Economists often divide the effects (or benefits)
of procedures into three major classes: direct benefits, which
cover expected savings in existing expenditure on health;
indirect benefits, which cover "increased production,"
stemming from avoiding the disability or death of employed
people; and intangible benefits, which cover those outcomes
most often used as criteria of clinical success-for example,
increased expectation of life, or amelioration of disability and
pain. In passing, we should comment that the use of the word
"intangible" is unfortunate. It merely reflects the absence
of any agreed method of expressing these benefits in terms of
money.

Measuring these three types of benefits is particularly
difficult, because ideally controlled trials are required to
produce convincing data on outcomes. Thus cost-effectiveness
studies are subject to the same constraints, ethical and
practical, as controlled trials. Moreover, the problems of

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6141.848 on 23 S
eptem

ber 1978. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 23 SEPTEMBER 1978 849

interpretation are just as great. In the extreme case, when the
results of trials are still being hotly debated (as, for example,
in the question of patients with myocardial infarction), the
findings of cost-effectiveness studies could become too contro-
versial to be useful.
A distinction is usually drawn between cost-effectiveness

and cost-benefit analysis. The former measures only the
various effects of procedures, while the latter attempts to
express the effects (benefits) in terms of money. It is at this
stage that rarefied discussions of the value of life and health
begin to dominate the reports. Though potentially useful
frameworks have been developed,3 there is no agreement on
how we should value the so-called "intangible" outputs of the
Health Service.4 For this reason, cost-effectiveness analysis is
the more practicable and useful procedure.

Ross et al have published data on the effectiveness of
cardiac surgery on the quality of life. Some 20 months after
operation 68%1" of patients reported no limitation on activity,
and 740,, of men were in full-time employment, compared
with 12%o and 33% respectively before operation. So, given
that these comparisons genuinely reflect effectiveness, we may
ask if cardiac surgery is good value for money. The answer
will depend on comparison with alternative ways of spending
it. Unfortunately, because of the problems referred to, we have
few comparable data for other procedures. Perhaps renal
transplantation is one other technique for which we have the
most comprehensive follow-up data, for virtually the whole
European experience is recorded in the computer files of the
European Dialysis and Transplant Association. As a result,
we can say with confidence that the output of renal specialists
varies between about £1000 per year of "good quality" life
(for patients with a functioning transplant) and f 11 000 per
year of "poorer quality" life (for patients treated with hospital
dialysis).6 Such confidence, however, is unusual.

Bunker et al7 have collected a series of cost-effectiveness
studies of surgery from America and Britain. All these have
made the best of such data that exist, with the aid of simplify-
ing assumptions. Sometimes the results of the analysis are
convincing. For example, Neutra,8 extrapolating data from
White" to the whole of America, estimated that careful
observation and evaluation of all diagnostic information before
appendicectomy could save 170 deaths, 6 million convalescent
days, and $370m in averted treatment costs per year. Appendi-
cectomy lends itself to measurement of costs because the
expected benefits (such as lives saved and reduced number of
days with disability) are easily assessable immediately after
operation. Furthermore, the results of this study were clear
cut because the greater the care taken before operation the
greater the benefit.

In many other cases the analysis can contribute little to any
debate. Thus Bunker et al,7 considering the cost-effectiveness
of elective hysterectomy, judged that the procedure had no
significant effect on the expectation of life. So we have to alter
the central question to the effect of the operation on the quality
of life. But we then find no convincing data on benefits
in these terms: on the one hand, the woman may lose her
symptoms from fibroids or her menstrual discomfort; on the
other hand, the operation itself may have unpleasant sequelae.
A constant theme running through all the discussions on

cost-effectiveness studies is how fragmentary are the data on
which calculations have to be based. Moreover, few of the
controlled evaluative trials that have been done can be com-
pared with one another. There is a strong case for closer
co-operation between clinicians and economists, especially in
large and expensive multicentre trials. Not only would this

ensure that trials generate useful data: it would also mean that
these produce results that are sufficiently standardised to allow
us to make true comparisons between the alternative ways of
spending money in the NHS.
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Prognosis of cryptogenic
fibrosing alveolitis
The symptoms, signs, and functional effects of widespread
pulmonary alveolar fibrosis are well recognised; and it is
known to result from a large variety of antecedent processes,
some of known but many of unknown cause.' Among the
latter is a sort of inflammatory change in pulmonary acini,
differing from bacterial and viral pneumonias not only in the
lack of an evident external cause but also in its histopathology
and course. The inflammatory process predominantly affects
the alveolar walls, and there is a strong and early tendency to
fibrosis within them. This contrasts with the inflammation
provoked by infections, typically leading to consolidation by
exudation into alveolar spaces, which usually resolves-and,
if it does not, undergoes fibrosis by organisation of intra-
alveolar exudate or, more rarely, suppurates. Differences
between the two sides of the Atlantic have arisen over the
terminology of these two types of inflammation in the lungs.3
On both sides, "pneumonia" without qualification would be
taken to refer to consolidation. In North America inflammation
predominantly affecting alveolar walls is called "interstitial
pneumonia." In Britain the convention that "alveolitis"
should be used for this kind of inflammation, first suggested in
1964,2 has been generally adopted; "fibrosing" can be added
to indicate the strong tendency to fibrosis, and "cryptogenic"
if required to specify that it is of unknown cause.

Within the broad histological criteria for fibrosing alveolitis
or interstitial pneumonia there are wide variations not only
in such features as extent of fibrosis and distortion of structure,
which are likely to be related to duration, but also in the
relative prominence of and the types of cells concerned in
alveolar wall thickening, hyperplasia of lining cells, and cellular
content of alveolar spaces. Not surprisingly, patients with
such diverse lung changes present varied clinical features, with
differences in acuteness of onset, duration and course of illness,
associated diseases, and response to corticosteroids. A dys-
function of the immune system as a factor in pathogenesis is
suggested by several findings-the presence of rheumatoid
and antinuclear factors in the serum of some patients4 5;
the fact that their lymphocytes may produce lymphokines
when exposed to collagen6; and the association in some cases
with such diseases as rheumatoid arthritis, systemic sclerosis,
Sj6gren's syndrome, polymyositis, and hyperglobulinaemic
renal tubular acidosis. There is no reason to suppose, how-
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