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Abstract
Background - Corticosteroids suppress
disease activity in pulmonary sarcoidosis
and their use produces symptomatic,
radiographic, and functional improvement. There is, however, uncertainty regarding their effects on the overall natural
history of the condition and long term
benefit is unproven.
Methods - Patients with pulmonary radiographic shadowing due to sarcoidosis were
recruited in a multicentre study. Those
who, in the first six months after entry to
the study, neither required prednisolone
for symptoms nor showed radiographic
improvement were allocated at six months
to receive either long term steroid treatment (group L) or selective treatment
(group S), with regular assessment over
the subsequent five years. Patients in
group L were scheduled to receive steroid
treatment for at least 18 months with the
policy of achieving and maintaining maximal radiographic clearing, while in group
S treatment was reserved for use only if
warranted by later development of symptoms or deteriorating lung function.
Symptoms, radiographic appearances,
and respiratory function were assessed
periodically during the study.
Results - One hundred and forty nine
patients were followed: 33 required prednisolone for troublesome symptoms within
six months of entry and 58 showed radiographic improvement over this period.
The remaining 58 patients were allocated
to groups L (n = 27) and S (n = 31). Patients
in group L showed greater improvements
in symptoms, respiratory function, and
radiographic appearances than those in
group S, although the differences were not
large. After adjusting for differences at the
time of allocation, the average difference
in vital capacity between groups L and S
at final assessment was 9"/O ofthe predicted
value. Side effects of treatment were frequent but usually mild, necessitating withdrawal in only two individuals.
Conclusions - After excluding those individuals who required steroids for control
of symptoms, approximately half of the
remaining patients with sarcoidosis and

pulmonary shadowing showed spontaneous radiographic improvement during six months of observation. In those in
whom the radiograph failed to improve,
prolonged steroid treatment with the aim
of optimising radiographic appearances
resulted in a significantly better long term
functional outcome.
(Thorax 1996;51:238-247)
Keywords: sarcoidosis, corticosteroids, long term outcome.

The optimal treatment of patients with pulmonary sarcoidosis is not known. There is
general agreement on the effect of corticosteroids in suppressing the acute consequences
of widespread pulmonary granulomas, but their
effects on the overall natural history and any
long term benefits are much less certain. Some
authorities advocate long term use in order to
prevent chronic lung damage,'2 while others
are less convinced of benefit.3-5 Many of the
previous studies performed to address this
question may be criticised on the grounds that
they were retrospective, uncontrolled, or included patients with only bilateral hilar lymphadenopathy where the prognosis without
treatment is known to be good. Controlled
studies5"-3 have generally failed to show an
advantage of treatment when follow up has
continued for a number of years. In most studies, however, steroids have been used in fixed
treatment schedules from the time of presentation, while in clinical practice treatment
is often deferred pending possible spontaneous
improvement and the duration and doses of
steroid are tailored to the progress of the individual.
There appeared therefore to be a need for a
study of the long term effects of steroids in
pulmonary sarcoidosis: (a) which concentrated
on those patients whose condition was not
showing rapid spontaneous resolution; (b)
where the treatment could be adjusted (increased, maintained or restarted) with the aim
of achieving and maintaining radiographic appearances that were as normal as possible; and
(c) where comparison was made with a similar
group who were untreated. This last condition
implies that such a study would be possible only
after excluding patients who require steroid
treatment for troublesome symptoms.
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Methods
PROTOCOL

Patients were recruited on a multicentre basis
by consultant members of the British Thoracic
Society (BTS). Those eligible were newly presenting patients with sarcoidosis and pulmonary
shadowing who gave informed consent; they
could be ofeither sex and were aged between 18
and 60 years. Patients presenting with bilateral
hilar lymphadenopathy alone and no pulmonary shadowing were not recruited, but they
became eligible later if pulmonary shadowing
developed. Participating physicians were encouraged to obtain histological support for the
diagnosis by taking an appropriate biopsy
sample such as bronchial, lung, lymph node,
liver or skin, the latter including a response to
Kveim reagent. Patients with a diagnosis of
sarcoidosis and characteristic radiographic pulmonary shadowing plus bilateral hilar lymphadenopathy were accepted into the study
without histological support, but diffuse shadowing alone without histological evidence was
not acceptable.
Patients were excluded from the study if at
the time of presentation any of the following
applied: (1) corticosteroids were required for
non-respiratory sarcoidosis - for example, hypercalcaemia, neurological, cardiac, renal or
ophthalmic involvement (steroid eye drops
alone were allowed); (2) steroids were relatively
contraindicated - for example, history of peptic
ulcer, diabetes or hypertension; (3) concurrent
asthma, chronic obstructive pulmonary disease,
or treatment with an inhaled steroid; (4) treat-

(0) Observation

47

27

(L) Long term treatment

27

31

(S) Selective treatment

27

58

58

33
Entry
-6

No. of 183
patients

(P) Prednisolone

28

Allocation
0

149

Time (months)
129

Figure 1 Outline plan of study with numbers of patients in the different groups; 58
patients were allocated six months after entry to either long term (L) or selective (S)
treatment, a further 58 were followed by observation only (0), while 33 received
prednisolone within six months of entry (P). Numbers on the right hand side indicate
those followed for >4 years.

ment at presentation or in the preceding two
years with oral steroids for any reason; (5)
cooperation was thought likely to be poor or

emigration was likely.

The time of entry to the study was defined as
presentation with, or recognition of, pulmonary
shadowing.
According to the protocol (fig 1) stable
patients were to be observed for a period of six

months from entry before allocation to one of
the main study groups. It was recognised that
a proportion would require steroids at entry
or during the subsequent six months either
because of troublesome symptoms or seriously
impaired or deteriorating pulmonary function
(group P). Although they were not part of the
main comparative study, their progress was
followed with regular assessments from participating physicians over the subsequent five
years. It was also anticipated that a proportion
of patients would show radiographic improvement during the first six months following
entry; again these were not allocated to one of
the two main study groups but remained under
observation (group 0) with regular assessment
of progress. The remaining patients - that is,
those who within six months of entry showed
neither radiographic improvement nor required
steroids were, at six months, allocated either
to receive long term steroid treatment (group L)
or to remain under observation with treatment
given only selectively if symptoms developed or
lung function deteriorated subsequently (group
S). Allocation to groups L and S was determined centrally with patients allocated alternately to groups L and S throughout the
period of recruitment.
TREATMENT POLICIES

"Long term" treatment (group L)
Physicians were asked to aim to produce as
normal a chest radiograph as possible. The
suggested treatment schedule was prednisolone
30 mg daily for one month followed by 20 mg
daily for one month, 15 mg daily for one month,
and 10 mg daily for nine months - that is, at
least 10 mg daily for one year. If the chest
radiograph failed to improve with 30 mg the
dose was to be increased until improvement
occurred or unacceptable side effects developed. If the shadowing increased as the dose
was reduced to 1O mg daily, the lowest dose
which maintained maximum radiographic improvement was to be resumed and maintained
for nine months before again reducing. If this
still failed to produce improvement the 30 mg
dose was to be resumed and the above dosage
schedule followed until the lowest effective dose
was reached and maintained for nine months
before reduction. After one year of treatment,
provided improvement had been maintained,
the dose was to be reduced to zero in stepwise
fashion over six months. Physicians were advised that recurrence of shadowing during this
.final phase of dose reduction should lead to an
increase for a further six months before another
attempt at reduction was made. If steroid therapy exceeded three years the doses used were
at the discretion of the physician.
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A protocol was developed, incorporating
these points, to assess whether use of steroids
for pulmonary sarcoidosis improved the long
term outcome in terms of symptoms, radiographic appearances, and pulmonary function.
The period of observation before treatment
and the recommended doses and duration of
treatment were based on the most frequent
clinical practice, as judged by answers to a
preliminary questionnaire sent to all UK consultant respiratory physicians.
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Table 1 Combined clinical score
Score

Lung function

Increase in VC >0-21
Decrease in VC >0 21
Otherwise

+1
-1
0

Breathlessness

Improvement
Deterioration
Unchanged

+1
1
0

Chest radiograph
F type shadowing

Increased
Otherwise

1
0

VC =vital capacity

with, where available, carbon monoxide transfer factor (TLCo) and transfer coefficient (Kco)
by the single breath technique. Values for each
individual were expressed as percentages of the
appropriate reference value.'4
Radiographic changes were assessed in the
first instance by the participating physician. All
radiographs were subsequently graded by two
physicians (MFM and WGM) using a system
developed specifically for this study. In brief,
for each radiograph the two readers agreed an
assessment of shadowing of one or more of
four types:
R = reticulonodular (small rounded and/or
fine linear opacities with mean diameter
<5 mm);
M = macronodular (discrete nodules with
mean diameter >5 mm);
C = confluent (patchy homogeneous alveolar
shadowing simulating consolidation);
F = "fibrotic" (irregular linear opacities with
or without distortion of the normal vasPrednisolone group (P)
cular pattern, contraction of lung tissue,
The guidelines for treatment were similar to
cysts or bullae). Linear opacities in the
those for group S above.
absence of the other features were accepted as type F shadows only if they
were persistent when films were reviewed
Observation group (0)
in sequence.
If patients showed later symptomatic or functional decline the guidelines for treatment were
Shadowing was assessed in terms of extent
as for group S above.
and profusion, each on a scale from 0 to 4. An
overall score for each type of shadowing was
obtained by multiplying the extent and proSTUDY DESIGN
fusion scores; scores could therefore vary beFollow up was performed by the physician who tween 0 and 16. The presence or absence of
entered the patient in the study unless the lymphadenopathy, pleural and cardiac abpatient moved to another district, in which case normalities on each radiograph was also noted.
strenuous efforts were made to ensure that Throughout, the readers assessed radiographs
further follow up and assessments were per- of groups L and S together without knowledge
of the allocation of individual patients.
formed by the local respiratory physician.
The main analyses were based on breathRegular assessments comprised a simple
questionnaire, measurements of lung function, lessness scores, lung function and radiographic
and a posteroanterior chest radiograph. As- scores obtained in each subject at the times of
sessments were planned in all patients at entry, allocation and final assessment.
In addition, a combined "clinical score" dethree and six months after entry, and subsequently at intervals varying between one and fined prospectively in terms of breathlessness
12 months for a total period of five years from grade, functional, and radiographic data (table
allocation. The precise schedule of assessments 1) was calculated from differences seen bevaried between groups but was similar for the tween allocation and final assessment. This
represents an attempt to mimic the clinical
comparative groups L and S.
The symptomatic assessment included grad- situation by combining the different forms of
ing ofbreathlessness of increasing severity from information used in practice to assess whether
or not a patient has improved on treatment.
0 to 4 (modified from the MRC grades).
Lung function was assessed by spirometric Using the criteria specified in table 1, the "clinmeasurements of forced expiratory volume in ical score" for changes between allocation and
one second (FEV,) and vital capacity (VC) final assessment could vary between -3 and
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Selective treatment (group S)
It was requested that treatment ofthese patients
be reserved for specific indications based on
symptoms or functional deterioration. If treatment became necessary, it was recommended
that it be aimed at relieving dyspnoea and
improving lung function and not at optimising
radiographic appearances. The criteria suggested for instituting steroid therapy in these
patients were either:
1. Symptomatic: if the patient developed distressing cough or shortness of breath which
was interfering with daily activities and
which the physician would normally regard
as an indication for treatment.
2. Functional: any of the following (in each
case confirmed by repeat measurement on
a second occasion): (a) if vital capacity (VC)
fell to <75% of the best recorded value for
that patient before any treatment; (b) in the
absence of airway obstruction VC fell to
50% of the predicted value; or (c) if the
carbon monoxide transfer factor (TLCO) fell
to <60% of the best recorded value prior to
treatment.
The initial dose of prednisolone advised was
30 mg daily for one month with gradual reduction to zero over 6-9 months subject to
satisfactory progress as judged by symptomatic
and functional criteria. The physician was at
liberty to maintain treatment for longer or to
increase the dose if progress was not satisfactory.
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Table 2 Composition of groups
Group
S

0

P

Initial allocation
Incorrect allocation (chest radiography review)
Withdrawn (changed diagnosis)*

33
5
1

33
1
1

67
9
0

35
0
2

Study group
Defaulted <4 years
Followed 4 years

27
0
27

31

58
11
47

33

4t

27

5-2 (0 5)

Mean (SD) follow up period (years)

5 0 (1-5)

5t

28

4-6 (1-8)

4 9 (1-6)

L= long term treatment; S = selective treatment; 0 = observation group; P = prednisolone group.
* Cryptogenic
fibrosing alveolitis (2), lymphoma (1), uncertain (1).
t Including one patient who underwent lung transplantation 3 years 5 months after allocation.
one
Including
patient who died 2 years 2 months after allocation.
t

+ 2, with a negative figure indicating an adverse
outcome and 0 representing no change.
All histological material was reviewed without knowledge of the study groups by one
individual (DNM) and graded as "compatible
with sarcoidosis", "indeterminate", or negative.
STATISTICAL METHODS

Differences between groups were compared
using analysis of variance (ANOVA) for continuous variables and %2 tests for categorical
variables. Analysis of covariance was used to
compare the outcome in groups L and S.

Table 3 Demographic data
Group
L

S

0

P

Sex
Male
Female

16
15

35
23

18
15

22
5

p

0 05<p<0 I

Mean (SD) age (years) 40 5 (8 8)

38-1 (10-8) 33-2 (10-6) 39-2 (11-6)

Ethnic group
White
Non-white

26
1

29
2

55
3

30
3

16
7
4

15
14
2

27
15
16

21
11
1

<001t

Smoking history
Never
Ex-smoker
Current

<0.05*

p values refer to comparison between the four groups by X2 test* or ANOVAt.

Table 4 Clinical and histological information at entry
Group

Clinical
Main presenting feature:
Radiography only
Respiratory symptoms
Erythema nodosum
Other
Recent erythema nodosum:
Absent
Present

p

L

S

0

P

(n 27)

(n =31)

(n =58)

(n = 33)

7
17
1
2

4
18
0
9

12
18
18
10

1
24
0
8

<0-001

26
1

30
1

38
20

28
5

<0-001

27

40

31

4

10

1

0

8

1

Histological (Kveim or other biopsy)
Biopsy compatible with
20
sarcoidosis
Biopsy negative/
7
indeterminate
No biopsy performed
0
p values refer to comparison between four groups

(X' text).

DEMOGRAPHIC DATA (table 3)
The subjects recruited to the study showed a
male preponderance in a ratio of 1 6:1 and
only nine of the 149 were non-white. Patients
in group 0 were notably younger on average
than other patients in the study. Overall, 53%
of subjects had never smoked and only 15%
were current smokers with the highest proportion of current smokers in group 0.

FEATURES AT ENTRY AND ALLOCATION

Clinical, radiographic, functional, and histological data at entry and allocation are summarised in tables 4 and 5. Histological support
for the diagnosis was obtained in 79% of the
patients. No supportive histological information was available in 31 patients, all of
whom had characteristic radiographic features
of bilateral hilar lymphadenopathy plus pulmonary shadowing.
Respiratory symptoms were the main presenting feature in most of the patients in groups
L, S, and P, while in group 0 erythema nodosum was an equally common main feature.
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L

Results
One hundred and eighty three patients were
recruited to the study by 70 physicians over
the period 1981-6. Of these, 15 were excluded
before allocation because of unwillingness to
continue (n=3), use of steroids for other indications (n = 3), absence of pulmonary shadowing at entry (n = 2), and failure to attend for
the first follow up appointment (n = 7).
Of the remaining 168 patients, 35 were considered to require treatment with prednisolone
at or within six months of entry (group P). In 66
patients the physician reported no radiographic
improvement after six months and these were
allocated to groups L or S. In 67 patients the
physician reported improvement at six months
and these were therefore allocated to group 0.
When the radiographs were assessed subsequently it was apparent that 15 patients had
been allocated inappropriately to groups L, S,
or 0. In addition, four patients were withdrawn
later because of a change of diagnosis, leaving
149 who represent the subject of this report
(table 2, fig 1). Inevitably there were some
further defaulters during the follow up period,
particularly among patients whose condition
had improved and who were not receiving regular treatment, but 129 patients were followed
for at least four years (table 2).
For the final analysis, data on all patients in
each study group as defined in table 2 have
been included using five year follow up results
where available or the latest information obtained in those who had defaulted before five
years. In some individuals in whom information
at five years had not been obtained because
of earlier defaulting, final assessments were
subsequently obtained more than five years
after allocation following repeated enquiries
and requests to the physicians and patients
concerned. For these reasons, the average follow up in all groups was close to five years
(table 2).
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Table 5 Data at allocation
p
S

(n = 27)

(n = 31)

0
(n = 58)

P
(n = 33)

Dyspnoea grade
0
1
2
3

17
9
1
0

20
9
2
0

47
7
4
0

7
16
8
2

Radiographic
Predominant abnormality
R
M
C
F
Normal
R present
absent
Mean (SD) R score

26
0
1
0
0
27
0
11 0

27
0
3
1
0
31
0
11 1
(4 7)
4
30
9
22
0-81
(1-94)

41
0
2
0
15
41
17
27
(3 2)
3
55
0
58
1
57
0 02
(0 13)

29
1
2
1
0
32
1
11-6
(4 5)
7
26
2
31
7
26
0 73
(1 64)

8
23

2
56

13
20

(4-6)
C present
absent
M present
absent
F present
absent
Mean (SD) F score

1
26
1
26
4
23
0-26

(066)
Adenopathy
Present
Absent

7

20

27
1

Mean (SD) lung function (% predicted)

FEV,
VC

TLCO
Kco

FEV,NC

86-7
(17-4)
88-5
(13-2)
812
(20 2)
86 5
(28 7)

97.9

(9-9)

No. of subjects with values <5th centile

FEV,
VC

FEV,NC

(non-smokers only)
TLCO

7
6
2

(1/16)

10/27

84-0

(208)
89-1
(166)
759

(13-1)
77 2
(11 7)

95.9

(14-6)
11
11
7

(2/15)

18/31

98-1
(13-6)
98-4
(15-1)
86-3
(16 4)
80 1

(16-5)

(13-2)

(14-6)

101-7
(8-8)

94-6
(15 3)

4
6
4

(1/27)

13/46

68 8

(17-1)
74-9
70-2
(18 2)
82-0

25
19
7

(5/21)

19/30

<0.001*

<0.001*
<0.0001*
<0OOOlt
0-05<p<0-1*

NS*
<0.01*

<'°°lt

<0.001*

0O00t
0°00lt

0OOlt
NSt
<0 05t

<0.0001*
<0.0001*
NS*
NS*
<0.01*

p values refer to comparison between the four groups by X2 test* or ANOVAt.
R= reticulonodular; M = macronodular; C = confluent; F = "fibrotic"; FEV, =forced expiratory volume in one second; VC = vital
capacity; TLCO = carbon monoxide transfer factor; Kco =transfer coefficient.

As expected, patients in group P had more be borne in mind that these radiographs were
severe dyspnoea than those in the other groups; obtained six months after entry; the corthe severity was similar in the main comparative responding radiographs at entry showed 31
from group 0 with adenopathy. The 15 patients
groups L and S.
In all groups the predominant pulmonary in group 0 with normal radiographic apshadowing was type R. Shadowing of types C pearances had shown complete resolution of
and M was uncommon, but it was noteworthy pulmonary shadowing in the preceding six
that type F shadows, suggestive of fibrosis, months and clearing was partial in the other
were recognised at allocation in 21 radiographs. 43 patients.
Hilar and/or mediastinal lymphadenopathy
Lung function at allocation (table 5) showed
was present in 30 of the 149 radiographs at similar mild reductions in spirometric volumes
allocation. Although only two patients in group in groups L and S with more marked reduction
0 showed adenopathy at allocation, it should in patients in group P and values close to
normal in those in group 0. In general, TLCO
was reduced proportionately a little more than
Table 6 Steroid treatment
the spirometric volumes. The average FEVI/
VC ratio was close to normal in all groups.
Group
Also shown are the number of values in each
0
P
L
S
(n 27) (n = 31) (n 58) (n = 33)
group which were below the fifth centile that
is, more than 1 65 SD below the mean reference
33
25*
it
No. receiving steroids
6t
1015
747
838
Mean duration per user (days)
value.
Overall, the most frequent abnormality,
8376
6672
7640
Mean total dose per user (mg)
to this definition, was a reduction in
8-3
according
8-9
9
1
Mean daily dose per user (mg)
1015
145
776
Mean duration whole group (days)
obstruction, as defined by FEVI/
TLCO.
Airway
8376
1291
7074
Mean total dose whole group (mg)
fifth centile, was present at althe
below
VC
15
1
4
5
No. taking steroids at final assessment
in
20
location
subjects, nine of whom were
* Two patients received no steroid (see text).
non-smokers.
t Six respiratory symptoms + deteriorating function, one lupus pemio.
-

Thorax: first published as 10.1136/thx.51.3.238 on 1 March 1996. Downloaded from http://thorax.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Group
L

243

British Thoracic Society Sarcoidosis study: effects of long term corticosteroid treatment

Table 7 Side effects of treatment

Group L
(n = 27)

p*
0-02

+ 3-26

+0 99

(3 76)

(3-21)

Weight gain between allocation and final assessment (kg)

+ 3 54
(5 24)

+ 2-79
(5-21)

Reported side effects
Weight gain/cushingoid features
Gastrointestinal disturbance
Acne
Hypertension
Insomnia
Cramps
Visual blurring

n = 25
12
5
2
1
1
1
1

n=6
2
0
0
0
0
0
0

Total reporting side effects

17

2

2

0

No. necessitating cessation or interruption of treatment
*

NS

Two sample t test.

STEROID TREATMENT

Details of steroid treatment are shown in table
6. Two of the patients allocated to group L did
not receive steroids, in one case because the
patient declined and in the second because
a repeat chest radiograph performed by the
participating physician just before planned
initiation of treatment showed definite evidence
of clearing. Of the patients allocated to group
Table 8 Data

at

DATA AT FINAL ASSESSMENT

Table 8 shows clinical, radiographic, and functional data at the time of the final assessment

final assessment
Group
L

(n = 27)

Dyspnoea grade:
0
1
2
3

p

S
(n = 31)

0
(n = 58)

P
(n = 33)

23
3
1
0

19
9
2
1

52
6
0
0

16
15
2
0

R present
absent
Mean (SD) R score

18
0
0
2
7
19
8
4 56

16
0
0
1
41
17
41
1-19

C present
absent
M present
absent
F present
absent
Mean (SD) F score

2
25
0
27
7
20
0-44

15
0
1
7
8
21
10
4 68
(5 54)
1
30
0
31
13
18
1 81

(0-85)

0
58
0
58
1
57
0 07

(3-42)

19
1
2
5
6
24
9
5 70
(5 08)
3
31
2
31
11
22
1-21

(0-52)

(2-31)

6
21

4
27

0
58

2
31

<0.005*
<0O001t

Radiographic

Predominant
R
M
C
F

abnormality

Normal

Adenopathy
Present
Absent

(462)

(2-53)

0.001*

<0.001*
<0.0001*

<0-000lt
NS*

0-05<p<O-1*
<0.001*

0O001t

Mean

(SD) lung function (% predicted)
FEVy
VC

TLco
Kco

FEV,/VC
No. of subjects with values <5th centile

FEV,
VC
FEV,/VC

96-3

86-5

(19-9)
98-9
(14-6)

98-3

(23-3)
91-7
(21-1)

78-5

(14-0)
99 9
(14 5)

(19-7)

92-7

(16 4)
83-0
(23-0)
98-0
(11-7)

(14.4)
74-4
(14-7)
96-9
(16-3)

76-1

(17-7)
100-9
(10 1)

(21.9)
75 0
(16-5)
92-3

4
1
5
8/25

10
8
8
14/27

5
6
6
9/46

864

75-6

TLCO
=reticulonodular; M =macronodular; C =confluent; F ="fibrotic".
p values refer to comparison between the four groups by X2 test* or ANOVAt.
R

80-4

(13-4)

89-3
(26 4)

(17.9)
13
10
9
17/30

<0 05t

<0001-t
NSt
0 05t

<0.005*
<0.05*
NS*
<0.005*
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Weight gain within 12 months (kg)

Group S
(n = 31)

S, six later received steroids, five because of
the development of troublesome respiratory
symptoms and/or deteriorating function and
one for treatment of lupus pernio. Similarly,
one of the 58 patients in group 0 later received
steroids because of respiratory symptoms. By
definition, all patients in group P received prednisolone. For the groups as a whole there was
an almost sixfold difference between the total
dose of steroids received by patients in groups
L and S. Of the 65 patients receiving steroids,
25 were still taking them at the time of final
assessment including five in group L in whom
initiation of steroid treatment was determined
by the study protocol rather than by respiratory
symptoms or function. Several side effects of
steroid treatment were noted (table 7). As expected, patients in group L showed a greater
increase in weight during the first 12 months
of the study but by the end of the study the
difference between groups L and S was no
longer significant.
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Table 9 Meani (SD) chaniges betwceen allocationi and finzal assessnent in1 grolups L
Grouip I
Groiop S
p

anid S

12
A

SyImptoms:
A

0-22 ( OF)

Radiographsy:
AR score
F developed
AF score

6h48 (7 2)
3
i0 (06)

Lung function (°%o predicted):
A FEV,
'A VC
A TLCO
A Kco
A FEV,VC

+9Q5 (16-0)
10 4

(141-)

-59 (I9 I)
05 (13 1)

0 10

(0(s6)

005<p<0. 1

0 39

(6 8)

NS

4

10(0

(2)0-05<p<0

2 5 (13-1)
2 6 (1 32)
10 (14-1)

0(9 (74)
1 0 (123)

01119)

capacity. Ti,(o

FEV =forced expiratorn volume in onC second; VC vital
transfer factor; Kco = transfer coefficient.
*
Two sample t test.

a)

8

I

()05<p<Ol1
<0 05
NS

z
a)
0

4

NS
NS
carbon monoxide

0

presented in a manner comparable to the data
at allocation (table 5). The dyspnoea grade
remained higher in patients in group P than in
the other groups, and dyspnoea was reported
by 12 of 31 patients in group S compared
with four of 27 in group L. The predominant
pulmonary shadowing remained reticulonodular (R) in most instances; 41 of the 58
patients in group 0 had regained normal radiographic appearances compared with seven and
eight in groups L and S, respectively.
The total number of patients showing "fibrotic" (F) shadows had increased from 21 to
32. Adenopathy was still recognised in 12 radiographs. Most indices of pulmonary function
had, on average, increased apart from Kco
which was little changed. Small increases were
seen in all groups in the numbers of patients
with a reduced FEV, 'VC ratio.

The changes between allocation and final assessment
in
dyspnoea grade, radiographic
scores, and lung function are shown in table
9. There was a consistent trend for patients in
group S to fare less well in terms of symptoms,
radiographic evidence of fibrosis, and respiratory function; on average they failed to
show the small improvements seen in group
L. Since there were some differences between
groups L and S at allocation, in particular
of

suIccess

o1f tratmient in groups
Group

L

SyImptoms:

Grade of dyspneca

0 24

I

amid S

Grloup .S

010A
((. 1 0)

Radiographic:
Score of F

Lung function
FEV

(¼

0 83

1 47

(0 32)

() 29)

95 9
(2 9)

86 9

-2

-3

-2

2

u

a)

8

i._
0

a)
.0

E

4

-1

0

1

2

Figire 2 Chli 5c.isii71 iiibibl' ciclliical scoiCs ()I' paLtie'its
i1n (A) gipoip L Lnld (B) groop S betrocen allocciti )on candci
ie

final asse'5s nncnt. Positive vallues indicate iiiipnI CiicT11lit.
D
beta-ccn th1 tz,-() roups z"'Crc siglificlalt (p=
0-01, / test).

lffcreicces

COMPARISON OF GROUPS L AND S

Table 10 Comnzparason

-3

12

NS

predicted):

in sex distribution and the frequencv of F
radiographic shadows, the comparison was repeated by analysis of covariance, allowing for
factors at allocation which might have influenced the outcome. The adjusted mean values for dyspnoea grade, F score, and respiratory
function are shown in table 10. The same
general trends remain although only the spirometric volumes show differences which reach
conventional levels of statistical significance.
The average difference in spirometric volumes
between the two groups after adjustment for
possible confounding factors was 9'S!, of predicted values.
The distribution of values of the combined
clinical score was significantly different with an
overall better outcome in patients in group L
compared with those in group S (fig 2).

<0 05

(297)

VC,

99 8

TI.(

84 3

90-8
(2 5)
77.7

NS

(2-9)

80 4

(2.79 7)

PREVIOUS STUDIES

Ksco

NS

FEV, VC

(2 4)
96-5
(2.3)

96'5
(2 1)

The short term effects of corticosteroids in
pulmonary sarcoidosis are well established.1I
Although several previous reports have evaluated long term benefit (table 11), this has not
been shown convincingly in a controlled study.
Such studies are inevitably complicated by the
natural history of the condition, which in most

(2 7)

0(02

(2.1)
NS

Values are mean (SE) adjusted after allowing for sex, sy mptoms, radiographic F, and lung
function at allocation.
FEV, =forced expiratory volume in one second; VC= vital capacity; Ti,co =carbon monoxide
transfer factor; Kco = transfer coefficient.
*
Analvsis of covariance.
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Table 11 Results of previous long term studies of corticosteroids in pulmonary sarcoidosis
Authors

Initial chest
radiographic stage*
(no. with lung
shadowing)

Control
group

Steroid treatment

25
17

14B, 11W
1OB, 7W

I,II,III (?)
I,II,III (10)

Alternate
Alternate

60 x 1 then 20 x > 5
60 x 1 then 20 x >5

22

(W)

I,II,III (c. 14)

Alternate

15 x 6

(mglday x months)t

Follow up

Assessment

Conclusions

1-2
10-15

Functional

No differences
No differences

(years)

4

Radiography,
functional
Radiography,

No differences

Clinical,

No differences

functional

83

75B, 8W

I,II,III (46)

Random,

15 x 3

placebo

1-11
(mean 5 2)

radiography,
functional

Clinical,

Improvement in

Johns et al'6

152

139B, 13W

II,III (152)

Nil

40-*0 x 9

1->10

Mikami et al'

101

J

0,I,II,III (c.35)

Random,

1

Radiography

>70%
No differences

39

(W)

II (39)

30x 1 20 x 1
10x1 5x3
40-0 x 7

4

Radiography,
functional

No differences

74

J

I,II (42)

30-+0 x 18

3

Radiography

No differences

(W)

I,II,III (105)

5-14
(mean 8 9)

Radiography,
functional

normal chest

>3 in 70%
>4 in 35%

Radiography,
functional

Selroos and
Sellergren'°
Yamamoto
et al "
Eule et al'2
Zaki et al'3

172

159

155B, 4W

0,I,II,III (78)

placebo

Random

Matched
pairs
Random,
untreated
Random,

placebo

40+ 10 x 12 or
40-+10 x 6

40 x 3
20 x >24

functional

No differences,

radiography in

-R80% overall
No differences

B = black; W=white; (W) =presumed white; J=Japanese.
* 0 = normal; I = bilateral hilar lymphadenopathy (BHL) alone; II = BHL + pulmonary shadowing; III - pulmonary shadowing alone.
t Prolonged follow up of subgroup of patients in reference 6.
t Subsequent treatment as required on clinical grounds.

individuals is towards resolution, and by the
need of many patients for steroids at or shortly
after presentation because of symptoms or severely impaired pulmonary function. In most
patients pulmonary sarcoidosis follows a benign course with estimated rates of significant
disability due to pulmonary fibrosis varying
from 3% to 20% of cases.2
Earlier studies (table 11) can be criticised on
various grounds. Many included patients with
bilateral hilar lymphadenopathy only and no
evidence of radiographic pulmonary shadowing, a type of presentation which is known
to carry a good prognosis without treatment.
Previous studies used steroids from the time of
presentation without allowing an initial period
of observation during which many patients will
show partial or complete resolution. North
American studies have mainly included individuals of black ethnic group and it is generally acknowledged that the prognosis is worse
in this group than in white Caucasians. It is
therefore possible that the results may not be
relevant to a European population. In the largest published series from Europe Eule et al12
showed no significant advantage of treatment
after a mean follow up of 8-9 years. However,
most of their patients were identified by mass
radiography and may well have had a good
prognosis even without treatment, a suggestion
supported by their finding that the chest radiograph returned to normal in approximately
80% of the patients which is appreciably more
than that found in other series.
CRITICISMS OF THE PRESENT STUDY

The study was designed on a multicentre basis
because no one centre is likely to see sufficient
patients of the type studied here to mount a
large study. Since, however, our patients were
under investigation and treatment by physicians in several hospitals, we were able to
gather only relatively simple information regarding symptoms and lung function. More-

over, we had no control over the quality of the
radiographs or measurements of lung function
in the different centres; in most cases, however,
patients were followed up in a single centre
throughout the study. Although the study was
controlled it was not truly randomised as suitable patients were allocated alternately to
groups L and S. Since the allocation was performed centrally, however, participating physicians could not be aware of the allocation in
advance and it seems unlikely that this could
have influenced the results.
We chose not to include a placebo treated
group as it was considered unrealistic to maintain placebo treatment for the duration of the
study. As in other studies, it was not practicable
to include in the two main comparative groups
those patients who initially were most seriously
affected (group P). In principle, the more severely affected individuals (group P) might have
the greatest capacity for improvement and consequently the need to restrict the main comparative study to those with stable and generally
less severe pulmonary disease may result in
underestimation of the longer term benefit of
steroid treatment.
Unfortunately, by chance the two main study
groups L and S showed some imbalance at
allocation in terms of sex distribution and the
presence of recognisable F type shadows on
the chest radiograph. We allowed for this by
repeating the comparison after adjustment for
variables at the time of allocation which it was
considered might have influenced the results.
Support for the diagnosis from biopsy
samples was obtained in 79% of the patients.
Entry to the study was based essentially on
clinical criteria and for this reason four patients
had to be excluded from analysis because the
diagnosis was later revised. In all other instances, however, there was no reason to question the diagnosis of sarcoidosis in those in
whom biopsy samples had been non-diagnostic
or were not obtained.
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NATURAL HISTORY OF PULMONARY SARCOIDOSIS
Half of the patients who did not require steroids
within six months of entry showed radiographic

improvement over this period. This emphasises
the tendency to spontaneous resolution and
the need to adopt a period of observation before
initiating treatment in those who do not require
urgent intervention for symptomatic reasons.
Patients in this group (group 0) were notably
younger than those in the other groups; they
also more frequently had hilar lymphadenopathy at entry and a recent history of
erythema nodosum, supporting previous studies and common clinical experience that such
patients have a particularly good prognosis.
The rate of regression of the hilar adenopathy
in this group was also notably rapid, with only
two still showing recognisable bilateral hilar
lymphadenopathy six months after entry. Another feature of interest in group 0 was the
trend towards a higher rate of continued smoking (table 3). A previous study'7 suggested that
sarcoidosis is commoner in non-smokers than
in smokers. Our results suggest additionally
that continued smoking may be associated with
early radiographic improvement. Only one
patient in group 0 required later treatment
with corticosteroids for symptomatic reasons,
which also accords with clinical experience that
recurrence following rapid resolution of pulmonary shadowing is distinctly unusual.
As would be expected, patients in group
P had generally worse symptoms and more
impaired pulmonary function at the time of
allocation than those in the other groups. They
often continued to have troublesome symptoms
and approximately half were still taking steroids
at the end of the study. In many the treatment
had needed to be reinstituted or the dose increased after unsuccessful attempts at withdrawal.
The frequency of functional evidence of airway obstruction in patients with sarcoidosis
has been a matter of some controversy. It is
widely recognised that, in patients with advanced destructive fibrotic disease, airway obstruction is common but the more typical
ventilatory defect in the earlier stages of' sarcoidosis has generally been regarded as re-

strictive. One recent study'8 suggested that,
even at presentation, an obstructive ventilatory
defect may be the commonest single functional
abnormality. This was not, however, the case
in the present study which showed a reduced
TLCO to be the most frequent abnormality
(table 5). Considering only lifelong nonsmokers, nine of 79 patients had an FEVINVC
below the fifth centile at the time of allocation.
The frequency of airway obstruction increased
during the study and was slightly higher in all
groups at the final assessment compared with
that at allocation (tables 5 and 8). There was
a correlation between FEV,NC ratio and F
type shadows (unpublished data), suggesting
that the increasing prevalence of airway obstruction was largely related to distortion associated with increasing fibrosis, a conclusion
which accords with clinical experience in
chronic sarcoidosis.
EFFECT OF CORTICOSTEROIDS
The main aim of this study was to assess
whether a treatment policy of prolonged use
of corticosteroids in patients with pulmonary
sarcoidosis resulted in less long term damage
as assessed by symptoms, function, and chest
radiography. The general trends in groups L
and S suggest that this was indeed the case. The
data in these two groups have been analysed on
the basis of the intention to treat, retaining the
original group allocation - that is, group L
including the two subjects who did not receive
steroids and group S including the six who
did. The comparison is therefore between two
treatment policies rather than simply an assessment ofthe long term effects ofsteroids. We
examined whether improvements in patients in
group S were confined to the six patients who
received steroids and this appeared not to be
the case. Indeed, these individuals showed a
greater increase in radiographic F score between allocation and final assessment than did
the remaining 25 individuals (p<002).
The difference between patients in groups L
and S is most clearly evident when the various
methods of assessment were combined in a
pragmatic "clinical score" (fig 2). Similar
trends were seen in each of the functional,
clinical, and radiographic indices separately,
although only spirometric volumes remained
statistically significant when the comparison
was made after adjustment for factors at
allocation which might have influenced the
results.
We estimated that the average improvement
in spirometric volumes resulting from long term
steroid treatment in this population of patients
was 9% of predicted. Inevitably this was
achieved at a certain "cost" related to the treatment. Steroid treatment often proved to be
prolonged, even in patients in group L in whom
the treatment had been initiated for reasons
other than symptomatic deterioration. The
various side effects of treatment were as might
have been expected and were seen in approximately two thirds of patients. In only
two instances were they sufficiently severe to
necessitate discontinuation of treatment, how-

Thorax: first published as 10.1136/thx.51.3.238 on 1 March 1996. Downloaded from http://thorax.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Despite strenuous efforts (including, in one
instance, obtaining information from New Zealand on a subject who had emigrated), complete
follow up could not be obtained in all patients.
In the two main study groups, however, information was available for at least four years
of follow up in all but four subjects.
We do not claim that the population studied
here is necessarily representative of the total
population of patients with sarcoidosis and pulmonary shadowing. In particular, physicians
may have been deterred from entering patients
with more severe disease at presentation; if
such patients are relatively underrepresented,
however, the proportion of patients with pulmonary sarcoidosis in whom a decision about
steroid treatment is necessary after a period of
observation is even less than the 40% found in
the present study.
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ever. The anticipated weight gain was seen with
a significant difference between groups L and
S in the first year but, interestingly, a significant
difference was not sustained at the time of final
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In conclusion, our results in patients with
pulmonary sarcoidosis and persistent radiographic shadowing support a small but definite
long term advantage from prolonged treatment
with corticosteroids. The results also emphasise
the need for a period of observation before
initiating treatment in those who do not require
steroids for symptomatic relief.
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