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Summary

A long-term double-blind trial of sodium cromoglycate
(SCG) with and without isoprenaline, with a placebo
control, was undertaken in Edinburgh to a similar design
as a previously reported trial in London. The results
from the two centres were compared and combined. In
Edinburgh 41 patients were studied for 36 weeks and 40
for 52 weeks and in the combined series 121 were studied
for 36 weeks and 114 for 52 weeks. In the second year 14
patients were followed-up in Edinburgh and 27 in London.
The two SCG regimens were superior overall to placebo

both in the Edinburgh and London patients. SCG was
effective in similar proportions of patients with extrinsic
and intrinsic asthma. In the second year the effective-
ness of SCG was further tested by randomly allocating
half the patients to a placebo. Some patients derived a
continuing benefit from SCG, but its continued use did
not appear to be necessary for others, whose progress on
placebo was satisfactory.

Introduction

The results of 12 months' treatment with sodium cromoglycate
(SCG) in asthmatic patients who had failed to respond to sympa-
thomimetic drugs have been reported from a study undertaken
in London.' The failure rate in patients treated with SCG

Participants in the trial were: Dr E J Cooper (co-ordinator), Dr I W B
Grant, and Dr G K Crompton, Northern General Hospital, Edinburgh;
Dr J F Milne (co-ordinator), Dr J Utting (co-ordinator), Dr A B X Breslin
(co-ordinator), Dr J G Batten, Dr J R Bignall, Dr H Nicholson, Dr N
Oswald, Professor J Pepys, Professor J G Scadding, Professor M Turner-
Warwick, and Dr J Smart, Brompton Hospital, London SW3; Mr A J
Stark, Miss L Baker, Miss R T Hall, and Dr Wallace Fox, MRC Tuber-
culosis and Chest Diseases Unit, London SW3. The report was written
by Dr I W B Grant, Professor M Turner-Warwick, and Dr Wallace Fox.

(whether with or without additional isoprenaline) was signifi-
cantly lower than in those treated with isoprenaline alone or a
placebo. In view of a report2 that suggested that a Scottish
population might respond less favourably to SCG, a clinical
trial identical in design, and as far as possible in execution, to
that conducted in London was undertaken in Edinburgh. We
decided that if no such difference was shown we would make a
combined analysis of the two series in an attempt to reach definite
conclusions on those aspects of the study in which the numbers
of patients in the London series were too small for independent
analysis. We present here the Edinburgh results and the com-
bined Edinburgh and London results.

Patients and methods

Full details of the plan and organisation of the study have been
reported,' but the main points may be summarised as follows.
Asthmatic patients were admitted to the trial if they were aged 15
years or over, had variable dyspnoea and wheeze of more than three
months' duration, had wheeze occurring on most days or nights of the
week, had sufficiently severe symptoms to cause difficulty with every-
day routine, had not been treated with SCG, had not received cortico-
steroid treatment during the previous three months, were willing to
enter the trial, have a pre-trial assessment, keep a daily diary of
symptoms, and attend regularly, and were suitable for corticosteroid
treatment if this became necessary.

TREATMENT REGIMENS

Four types of capsule were prepared for inhalation by Spinhaler.
The capsules contained: (1) SCG-isoprenaline: SCG 20 mg, iso-
prenaline sulphate BP 0-1 mg, and lactose 20 mg; (2) SCG: SCG
20 mg and lactose 20 mg; (3) isoprenaline: isoprenaline sulphate BP
0-1 mg, anhydrous sodium sulphate BPS 5 mg and lactose 35 mg;
(4) placebo: anhydrous sodium sulphate BPS 5 mg and lactose
35 mg.
The capsules looked identical and tasted similar and neither the

patients nor the medical staff concerned in the study were aware of
their contents. Patients were randomly allocated to receive one of the
four types of capsule and also to receive either a full dose-that is,
four capsules a day for one year or a reducing dose-that is, after
eight weeks on four capsules a day, if virtually free of symptoms, the

361

 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.1.6006.361 on 14 F
ebruary 1976. D

ow
nloaded from

 

http://www.bmj.com/


362

dose was reduced to three a day for a week, two a day for another week,
and then one a day for the rest of the year. If wheeze returned at any
time the daily dose was increased to the smallest number of capsules a
day that kept the patient free of wheeze, the number being recorded
daily on a diary card.
At one year patients whose progress continued to be satisfactory

were changed to the reducing dose regimen for four weeks, and then
randomly allocated to a further period of the same treatment as in
the first year or placebo. As in the first year, the physicians in charge
and the co-ordinators were unaware of the contents of the capsules
allocated to individual patients. In every patient the allocated inhalant
in the second year was managed according to the same reducing dose
schedule as in the first year.

WITHDRAWAL OF PATIENTS FROM TRIAL

If the doctor in charge was not satisfied with a patient's progress he
could withdraw the patient from the trial at any time during the first
or second year as a "treatment failure." The reasons for failure were
one or more of the following: (a) acute attacks, (b) inadequate general
control, (c) no improvement since starting capsules, and (d) intolerance
to the capsules.

INVESTIGATIONS

The organisation and investigations are summarised in table I, and
are detailed in the earlier report.' The clinical co-ordinator in Edin-
burgh liaised closely with the London co-ordinator throughout the
trial, so that details of history taking, assessment of skin test responses,
and patient management were all handled in a closely similar way.
The MRC Tuberculosis and Chest Diseases Unit undertook the
statistical co-ordination for both studies and analysed the results in
close collaboration with the clinical co-ordinators and the supervisors
of the study.

TABLE I-Roles of physician in charge and clinical co-ordinator

Pre-trial assessment Assessments for Follow-up assess-
(2 weeks before admission to ments (2-weekly to

admission) the trial 8 weeks, 4-weekly
to 64 weeks, then at

76, 88, and 104
weeks)

Physician in charge Criteria of Reviews of Review of progress
eligibility progress and and of clinical
checked of clinical management

management
Allergic history Patient's diary Patient's diary

taken checked checked
Skin testing to Spirometry Spirometry

22 allergens (FEV,, FVC) (FEV,, FVC)
Clinical Spirometry Blood specimens Blood specimens

co-ordinator (FEVy, FVC) taken* taken*
Blood specimens Urine specimen Urine specimen

taken* collectedt collectedt
Urine specimen

Icollectedt
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results than the London patients (69 o.) (P = 0 02), and in Edinburgh a
higher proportion also reacted to three or more groups of allergens
(P=0 02). On the other hand, significantly fewer of the Edinburgh
patients than London ones had pretrial blood eosinophilia (2200
v 42",; P=0005). The clinical characteristics of patients within the
four treatment groups were broadly similar in the two series, although
the numbers in the Edinburgh series were small.

TABLE iI-Pretreatment status of patients completing at least 36 weeks'
treatment

No (",,) in No (",',) in No (t}! in
Edinburgh London Combined

series series series

Male .. . 20 (49) 46 (58) 66 (55)
Female . . . 21 (51) 34 (42) 55 (45)
Age (years):

<35 . . . 18 (44) 42 (52) 60 (50)
35 . . . 23 (56) 38 (48) 61 (50)

History of allergy:
None 9 (22) 29 (36) 38 (31)
Known history 32 (78) 51 (64) 83 (69)

Allergy to:
House dust 27 (66) 41 (51) 68 (56)
Seasonal allergens 6 (15) 15 (15) 21 (17)
Pollens .. . 6 (15) 22 (28) 28 (23)
Animals, foods, etc 10 (24) 35 (44) 45 (37)

1 Group only
2 Groups

3 groups
Skin tests:
No positive result
Positive results

Positive to:
1 Group only
2 Groups
3 groups

Blood eosinophilia:
<0-5 x 10/1 *
-0-5 x 10/'1
Not available

19 (46)
10 (24)
3 ( 7)

4 (10)
37 (90)

4 (10)
13 (32)
20 (49)

28 (68)
9 (22)
4 (10)

16 (20) 35 (29)
17 (21) 27 (22)
18 (22) 21 (17)

25 (31) 29 (24)
55 (69) 92 (76)

16 (20) 20 (17)
19 (24) 32 (26)
20 (25) 40 (33)

39 (49) 67 (55)
34 (42) 43 (36)
7 ( 8) 11 ( 9)

Total 41 (100) 80 (100) 121 (100)

Failure rates-The patients continuing on the allocated capsules at
52 weeks are shown in table III and throughout the 52 weeks in the
figure. The failure rate in the Edinburgh patients receiving placebo
was greater than in any of the other three treatment groups, although
the number in each group was small (table III). In the combined
series the SCG-isoprenaline and SCG groups were verysimilarthrough-
out the year (see fig), 730/o and 62%o respectively remaining on the
allocated capsules under satisfactory control at 52 weeks. In contrast,
the group receiving isoprenaline showed a statistically significant
increase in failure rate from 24 weeks onwards compared with the
SCG-isoprenaline group, and at 52 weeks the difference between the
isoprenaline and SCG group was also significant. Significantly fewer
patients (56o') continued on placebo capsules at eight weeks com-
pared with each of the other three groups, a trend that continued
throughout the 52 weeks of the first part of the study. There was no
significant difference between the placebo and isoprenaline groups
from the 12th week onwards.

* For estimation of haemoglobin, erythrocyte sedimentation rate (Westergren),
blood urea and serum aspartate and alaninine aminotransferases, and white cell and
wet eosinophil counts.
t For examination for sugar and albumin.

TABLE IlI-Results of treatment at 52 weeks in Edinburgh and combined series

Treatment

Results in first year

Fifty-one patients from Edinburgh were admitted to the study from
October 1970 to February 1971. Ten were excluded from the analysis:
four (1 on SCG-isoprenaline, 1 on SCG, 2 on placebo) defaulted
during the first 36 weeks; two (1 on SCG-isoprenaline, 1 on SCG
became pregnant; three (1 on SCG-isoprenaline, 2 on placebo) were
intolerant of their inhalant; and one (SCG-isoprenaline) complained
of severe migraine and treatment was withdrawn. The Edinburgh
series thus consisted of 41 patients, all of whom completed 36 weeks of
observation, and all but one, 52 weeks. The combined Edinburgh and
London' series consisted of 121 patients who completed 36 weeks of
observation, 114 of them the full 52 weeks.
There was a higher proportion of men in the London series, but the

age distributions were similar (table II). In the Edinburgh series 78%
had a known history of allergy compared with 64% in the London
series. More of the Edinburgh patients (90O) had positive skin test

Edinburgh series

No of No of No (°%)*
patients treatment of patients
assessed failures continuing

on
capsules

as
allocated

Combined series

No of
patients
assessed

No of
treatment
failures

No (%)
of patients
continuing

on
capsules

as
allocated

SCG-isoprenaline 10 4 6 (60) 30 8 22 (73)
SCG . .. 11 5 6 (55) 26 10 16 (62)
Isoprenaline 12 7 5 (42) 32 22 10 (31)
Placebo .. .. 7 5 2 (29) 26 21 5 (19)

* Percentages based on less than 25 observations.

Full and reducing regimens-The numbers in the Edinburgh series
were too small for separate analysis, but the combined series showed
no difference between the full and reducing schedules for any of the
treatment regimens. Thus in the SCG-isoprenaline group 10 out of 14
patients were able to continue on the full dose schedule throughout the
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TABLE iv-Percentage of predicted normal for FEVy: comparison of pretreatment means with means at week of failure or at 52 weeks

Patients who had failed by 52 weeks Patients continuing at 52 weeks

No assessed before
treatment and at
week of failure

4
5
3
5

8
9
17
16

", Predicted rormal FEVy

At week 0 At week of failure

Edinburgh series
61 5
61 9
27 5
54-9

Combined series
42 7
56-9
52-5
52 8

49-8
63 2
32-3
54-6

41-4
64 9
50 3
54-2

No assessed before
treatment and at

52 weeks

l
5
5

18
15
9
4

',, Predicted normal FEV,
At week 0 At 52 weeks

63-7
76-2
74.5
66 5

54.3
55-4
67-1
59-8

73 0
93-8
86-7
65-5

72-3
72-6
79.7
58-7

100

80-

b0

40

O 20
0cr

c 100

*> 80
0

0-

40-

20

C.,

Edinburqh series

_600o
_.5 5 %o

*t-~~ ~~ * 4 2 9/o
SCG - soprenaline 10 patients *299-

-SCG I I 29
Isoprenaline 12
Placebo 7

Combined series

'sSs~~~~~~~~~~~~3/
_ _ _ _ ~~~~~~~~73 %/

620/o***@-@**-- ..... *-*-31 9/o
- SCG-isoprenaline 30patients**-****

SCG 26 190/0
Isoprenaline 32
.Placebo 26

0 4 8 12 1l 24 52
Weeks of observation

Percentage of patients continuing on capsules as allocated during first year
of trial: Edinburgh and combined series.

52 weeks, compared with 12 out of 14 on the reducing schedule.
The corresponding figures for the SCG group were 10 out of 13
compared with 6 out of 12, for the isoprenaline group; 6 out of 15
compared with 4 out of 11, and for the placebo group 2 out of 8
compared with 3 out of 8.

Forced expiratory volume in one second (FEVJ)-In both the
Edinburgh and the combined series (table IV) the mean FEVy,
expressed as a percentage of the predicted normal, was lower when
the study began in patients in whom treatment eventually failed than
in those who continued treatment successfully up to 52 weeks. Overall,
in both the Edinburgh and the combined series, the mean FEV,
at the week of failure showed little change from the initial value. In
contrast, all patients continuing treatment at 52 weeks showed a

noteworthy improvement except those receiving placebo. The
findings at 24 weeks were very similar.

Extrinsic and intrinsic asthma-Table V summarises the findings
in the combined series for extrinsic and intrinsic asthmatics. None of
the six patients with intrinsic asthma on placebo continued on allocated
treatment for the first 52 weeks, although 290' of the 17 with extrinsic
asthma did so. In the other treatment groups, however, there was

little difference between the extrinsic and intrinsic asthmatics. When
the figures were analysed differently, comparing patients whose treat-
ment included SCG with those whose did not, SCG was shown to

produce a similar general order of additional benefit in both extrinsic
and intrinsic cases. Of 38 extrinsic asthmatics not on SCG 13 (340O)
were continuing successfully on allocated treatment at 52 weeks, but in
the SCG groups the figure was higher (23 (680,o) out of 34). The
percentages for the intrinsic cases were 1500 and 6000 respectively.

TABLE v-Response at 8, 24, and 52 weeks for combined series related to type
of asthma (excludes those patients who were non-attenders after 36 weeks)

No of patients continuing on capsules
Type* No of as allocated at:

patients
assessed 8 Weeks 24 Weeks 52 Weekst

SCG-isoprenaline:
Extrinsic .. .. 18 17 16 14 (78°,,)
Intrinsic .. .. 4 3 3 2 (50%/0)

SCG:
Extrinsic .. .. 16 15 11 9 (560,)
Intrinsic .. .. 6 6 5 4 (67 °o)

Isoprenaline:
Extrinsic .. .. 21 19 13 8 (38°,)

Placebo: .. .. 7 6 4 2 (29°)
Extrinsic .. .. 17 8 7 5 (29 O',)
Intrinsic . .. 6 3 1 0

* Extrinsic: one of more "immediate" responses on prick skin tests to a range of
22 common environmental antigens and a clinical history of a provoking external
allergen; intrinsic: negative skin test results and history.
tAll percentages based on less than 25 observations.

Toxicity-As in the London series, there was no clinical or labora-
tory evidence of toxicity in the Edinburgh series. In five Edinburgh
patients a blood urea concentration of 6-6-8 3 mmol/l (40-50 mg/
100 ml) was recorded during treatment with SCG, but in three it was
not above the pretreatment level and in the other two it had returned
to normal before 52 weeks. A 49-year-old man taking isoprenaline
had proteinuria and a blood urea concentration of 7-3 mmol/l
(44 mg/100 ml) on entry to the trial. During 52 weeks of treatment the
proteinuria persisted but did not increase, and the blood urea level
fluctuated between 6-3 and 101 mmol/l (38 and 61 mg/100 ml). It
was concluded that he had some form of chronic renal disease that
was not aggravated by treatment. In four other patients (1 on SCG-
isoprenaline, 1 on SCG, 1 on isoprenaline, and 1 on placebo) the
blood urea concentration was between 6-6 and 8-3 mmol/l at various
times during treatment, but in all four cases it had either been above
6-6 mmol/l on entry to the trial or fell to below that level before the
end of the 52-week treatment period. There was thus no evidence
that SCG or isoprenaline either produced renal disease or aggravated
a pre-existing renal abnormality.

Results in second year

Second-year population-The physician in charge decided not to
submit seven patients (2 out of 19 in Edinburgh, 5 out of 34 in London)
who had continued on their allocated treatment up to 52 weeks for a

second allocation. Of those who continued in the study after 52 weeks
four defaulted (Edinburgh: 1 on SCG, 1 on isoprenaline; London:
1 on SCG-isoprenaline, 1 on SCG), and one (from Edinburgh on

isoprenaline), who changed her job and lost all asthmatic symptoms,
was excluded. Thus 41 patients (14 Edinburgh, 27 London) continued
in the trial for the second year and their progress between 52 and
104 weeks was analysed.

Treatment

SCG-isoprenaline
SCG
Isoprenaline. .
Placebo

363

SCG-isoprenaline
SCG
Isoprenaline..
Placebo
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Organisation in second year-At 52 weeks all patients were changed
to the reducing dose schedule for four weeks and at week 56 each
patient was randomly reallocated either to continue with a reducing
schedule of the same capsules or to replace them with placebo cap-
sules in an attempt to assess whether the preparation taken previously
was still necessary in the second year. The criteria for failure were
the same as for the first year.

Failure rates-Nine (640o) of the 14 patients from Edinburgh and
21 (78%) of the 27 patients from London remained on the reallocated
drug regimen throughout the second year (table VI). The various
subgroups were all very small and the only group in which there was
more than a single patient who failed was that in which the patients
had SCG-isoprenaline in the first year and placebo in the second year.

TABLE vi-Results of treatment at 104 weeks in combined series

Treatment groups No of No (O)* of
patients patients continuing

1st Year 2nd Year assessed on capsules as
allocated

SCG-isoprenaline SCG-isoprenaline 8 7 (88)
SCG-isoprenaline .. Placebo 8 2 (25)
SCG SCG 7 6 (86)
SCG .. .. Placebo 6 5 (83)
Isoprenaline Isoprenaline 4 3 (75)
Isoprenaline .. Placebo 4 4 (100)
Placebo Placebo 4 3 (75)

All treatment groups LEdnburgh series 14 9 (64)groups series 27 21 (78)

*All precentages based on less than 25 observations except that for all treatment
groups in London series.

In this group only two out of eight patients were able to remain on the
placebo. The routine monitoring of side effects showed no evidence
of haematological, renal, or hepatic damage during the second year.

Discussion

The comparison of the Edinburgh and London populations
was limited by the fewer patients observed in Edinburgh.
Within these limitations, however, the overall results for each
treatment group at the end of one year were similar in the two
centres. The superiority of both SCG regimens over placebo
was shown in both series.' Those patients on isoprenaline in
Edinburgh fared rather better than those in London.
Combining the results for the two centres, we found that the

patients who failed on allocated regimens had a lower pretreat-
ment mean FEV, than those in whom treatment was successfully
maintained for 52 weeks. In all who continued on allocated
regimens the mean FEV, at 52 weeks improved, except in those
who received placebo, in whom it remained unchanged. Isolated
measurements of FEV, are of limited value in monitoring bron-
chial asthma, but despite this limitation the data suggest that
patients with lower initial FEV, values, in whom the asthma
was presumably more severe, were less responsive to all forms
of inhalation therapy either because the medication could not
penetrate to the smaller airways or because in more severe cases
treatment was less effective in the long term. The mean FEV, at
the week of failure was little different from the pretreatment

figure. This was consistent with the most usually recorded reason
for failure, which was lack of satisfactory overall clinical improve-
ment rather than a sudden exacerbation of asthma.
We have, once again, not completely answered the question

of whether patients with intrinsic asthma respond less well
than those with extrinsic asthma. The results suggest, however,
that SCG is almost equally effective in both types of asthma,
but since the failure rate in the combined group receiving iso-
prenaline or placebo was greater among intrinsic cases (P =0 07)
it seems that at least some of these patients benefited from SCG.
Drug trials over prolonged periods are difficult to organise,

requiring dedication by both co-ordinators and patients. Such
trials are nevertheless of great importance because systematic
data on drug responses are essential when long-term treatment
has to be given in clinical practice. The hazards and value of
prolonged treatment need to be assessed not only for the safety
of patients but also for economic reasons.

In this combined study patients were observed for two years
and we were able to obtain at least some information on the
long-term effectiveness of SCG, although this was based on
relatively small numbers of patients. The real and continuing
effect of SCG was shown in the number of patients relapsing
when placebo was substituted for SCG or SCG-isoprenaline
(without the knowledge of either the patient or the co-ordina-
tor). Fifty per cent of patients on these regimens continued to
do well in spite of the substitution of placebo compared with
870% of those patients continuing on an SCG regimen.
Only a few patients on isoprenaline or placebo were available

for assessment during the second year because most had already
failed during the first year and had been transferred on to SCG
or corticosteroids. Not surprisingly, the results show that con-
tinued use of regular isoprenaline in Spincaps does not appear
to be necessary as an addition to the background panel of drugs
which, of course, allowed the use of both sympathomimetic
aerosols and tablets.
The results obtained from the second-year study endorse the

policy of allowing patients to adjust their dose of SCG to the
lowest number of capsules that will control their symptoms.
The effectiveness of this was shown in the Brompton Hospital/
Medical Research Council trial' and has been confirmed in our
combined series; further support for this policy is provided by
the results of the second year of the trial, after substitution of
placebo. This policy is not only more convenient for patients
but also reduces the cost of medication.

This analysis of long-term results using inhalations of SCG
should prove useful as a background against which oral pre-
parations of cromoglycate may be compared.

Requests for reprints should be addressed to Dr I W B Grant,
Northern General Hospital, Edinburgh EH5 2DQ, or Professor M
Turner-Warwick, Cardiothoracic Institute, Brompton Hospital,
London SW3 6HP.
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