
in asthma are therefore likely to be complex and depend on
the balance between the proinflammatory and the
anti-inflammatory eVects of prostanoids produced by vari-
ous cell types under diVerent circumstances. A better
understanding of this issue might be achieved by direct
functional studies with airway tissues from asthmatic
patients, but these are notoriously diYcult to obtain.
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Sarcoidosis: old and new treatments

G J Gibson

2001 marks the 50th anniversary of the first reports of the
successful treatment of sarcoidosis with cortisone1 2 and
ACTH.3 In an early report of treatment with cortico-
steroids, Siltzbach4 highlighted one of the problems of
evaluating the results when he wrote:

“The aetiology of sarcoidosis still eludes us, as does the defini-
tive treatment. Part of the diYculty stems from the unpredict-
ability of spontaneous remissions. This accounts for the many
transitory successes reported at one time or another with such
agents as calcium salts, gold, arsenicals, potassium iodide,
chaulmoogra oil, antileprol and tuberculin.”

It is somewhat depressing that no better therapeutic
agents than steroids have emerged over the subsequent 50
years, and the sceptic might well conclude that little has
changed! While the approach to treatment may have
become more rational and the choice of eVective agents has
increased, it is at best suppressive rather than curative.
Happily, as Siltzbach pointed out, in most patients the
natural tendency of pulmonary sarcoidosis is towards
spontaneous resolution. The therapeutic challenges remain
the recognition of those patients in whom remission and
resolution are less likely, and determination of the
optimum treatment to minimise permanent organ damage.

Several uncontrolled and controlled studies, as well as
common clinical experience, have amply confirmed the
suppressive eVect of steroids.5–11 In pulmonary sarcoidosis

the most common indication for treatment is symptomatic,
usually troublesome breathlessness and sometimes cough.
Most commonly, prednisolone is started at a dose of
30–40 mg daily with later reduction titrated against symp-
toms, respiratory function, and radiographic appearance.
Once started, treatment is usually continued for at least 1
year but patients may require more prolonged treatment if
dose reduction is accompanied by recrudescence of disease
activity. Whether or not steroid treatment reduces long
term pulmonary damage due to fibrosis has proved diYcult
to determine. Common experience shows that in many
cases pulmonary fibrosis is not prevented by steroids as,
not infrequently, patients are seen with advanced destruc-
tive fibrosis even after their continuous use for several
years. Most of the controlled studies which have attempted
to assess the long term outcome of steroid treatment have
been criticised on one or more counts—in particular,
inclusion of patients with bilateral hilar lymphadenopathy
without pulmonary shadowing, which has a good progno-
sis for spontaneous resolution, and the introduction of
steroids at the time of presentation often in relatively
asymptomatic patients in whom most clinicians would
normally adopt a “wait and see” policy before embarking
on treatment. The importance of the latter approach was
apparent in the recent BTS controlled study11 where 50%
of patients who presented with pulmonary shadowing but
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did not require immediate treatment to control symptoms
showed spontaneous radiographic improvement over a 6
month observation period. The BTS study11 concentrated
on patients with pulmonary shadowing in whom spontane-
ous improvement had not occurred over such a period.
Subjects were then allocated to receive either a prolonged
course of steroids (“long term” treatment) or to remain
under observation with treatment later only if required
because of troublesome symptoms or deteriorating respira-
tory function (“selective treatment”). After an average fol-
low up of 4 years, patients in whom long term treatment
was given had a significantly better outcome than those in
whom the policy of selective treatment was adopted. This
better outcome was reflected in symptoms, respiratory
function, and radiographic appearances, although the
diVerences between the two groups at the end of the study
were modest. In practice it is impossible to perform a con-
trolled study of the long term eVects of steroids in severe
pulmonary sarcoidosis as virtually all such patients receive
appropriate treatment with steroids for symptomatic relief.

It was also noteworthy in the BTS study that, of a further
group of more severely aVected patients who required early
steroids for symptomatic benefit, approximately half were
still taking the treatment after 5 years, most frequently
because of deterioration in symptoms when dose reduction
or withdrawal was attempted.11 This tendency to relapse
following dose reduction has been recognised for many
years12 13 and has been emphasised in two recent stud-
ies.14 15 The potential disadvantages of long term steroid
treatment are, of course, widely recognised in patients with
sarcoidosis, as in other conditions. More specifically, in
sarcoidosis the question has been raised as to whether ster-
oids may delay resolution of granulomatous inflammation,
thereby contributing to prolongation of the disease. In a
retrospective study Gottlieb et al14 showed that, of 103
patients who achieved complete remission of sarcoidosis
while taking steroids, the disease subsequently relapsed in
as many as 76 when steroids were discontinued. On the
other hand, of 118 who showed spontaneous remission,
only 10 subsequently relapsed. The authors suggested that
“corticosteroids contributed to the prolongation of the dis-
ease by delaying resolution”. However, the study was
retrospective and, inevitably, the untreated patients had
milder disease; furthermore, the population studied was
diVerent from that found in Europe with the majority being
African Americans (in whom the disease is usually more
aggressive) and most had been treated for non-respiratory
sarcoidosis. The authors considered the alternative expla-
nation that “severe presenting symptoms portend a
protracted and recurrent course” to be less likely. While the
hypothesis that steroid treatment may delay resolution of
sarcoidosis is intriguing, to date no prospective study has
been performed to test it.

These recent studies of steroids in sarcoidosis therefore
have implications for long term treatment which poten-
tially conflict. In particular, the BTS study11 is a little more
favourable towards long term treatment than earlier stud-
ies, whereas the analysis by Gottlieb et al14 suggests the
need for caution with too liberal use of these agents. The
decision whether or not to treat has to be made on an indi-
vidual basis and relative contraindications (such as hyper-
tension and obesity), together with the likely need for pro-
longed treatment, have to be balanced against the need to
control symptoms or the possibility of reducing lung scar-
ring. In practice, the indication for treating pulmonary sar-
coidosis with steroids in most cases remains the relief of
uncomfortable or disabling symptoms.

If steroids are to be used, many authorities favour alter-
nate day treatment once a “maintenance dose” has been
established. The limited available data16 suggest that, at a

similar total dose, this policy is as eVective as daily
treatment but information on long term adverse eVects is
lacking. Some recent data have suggested that an
alternative steroid, deflazacort, may have similar eYcacy
with fewer adverse eVects, particularly on bone mineral
density.17 However, experience to date is limited and simi-
lar claims for earlier alternative steroids have not stood the
test of time. A recent placebo controlled study18 of the third
generation bisphosphonate, alendronate, in patients with
sarcoidosis reported better preservation of bone density
with less evidence of steroid induced bone resorption in
those receiving alendronate. Additional calcium supple-
mentation was not included in this study and is probably
best avoided in view of the known eVects of sarcoidosis on
calcium metabolism and the tendency to hypercalciuria
and occasionally hypercalcaemia.

The problems associated with oral steroid treatment in
patients with sarcoidosis have inevitably led to use of other
agents. Inhaled steroids have been the subject of several
studies with somewhat mixed results. Following an early
open study of inhaled budesonide which showed apparent
benefit,19 three controlled studies have been reported. Zych
et al20 compared inhaled budesonide with prednisolone,
10 mg daily, over a 12 month period as maintenance treat-
ment following induction with larger doses of pred-
nisolone. The outcome was similar in the two groups but
no placebo or treatment group was included. In a second
double blind placebo controlled study of previously
untreated patients Milman et al21 found no diVerence in
outcome after 12 months compared with placebo.
However, only 21 patients were included and some had no
pulmonary shadowing. In a third controlled study of 47
patients inhaled budesonide was again compared with pla-
cebo over a 6 month period.22 An unknown number of
patients presenting with “severe symptoms” was excluded
and no preliminary observation period was used. Thirteen
of the patients had no pulmonary shadowing. The results
showed that, compared with placebo, patients taking
inhaled budesonide had a significantly lower overall symp-
tom score after 6 months of treatment. There was also a
significantly greater increase in vital capacity in the treated
patients but, surprisingly, there were no accompanying dif-
ferences in forced expiratory volume in 1 second, carbon
monoxide transfer factor, or radiographic appearance.
Moreover, the relatively small numbers of subjects requir-
ing introduction of oral steroids for symptomatic relief
during the study period were not significantly diVerent in
the two groups. In the most recent study Pietinalho et al23

compared two groups of patients treated for a total of 18
months with either prednisolone for 3 months followed by
inhaled budesonide for 15 months or 3 months of placebo
tablets followed by 15 months of placebo inhaler. Again, no
preliminary observation period was used and a proportion
of the patients had bilateral hilar lymphadenopathy only.
Radiographic improvement was seen in the active treat-
ment group at 3 and 6 months but the diVerence was not
sustained. In the subgroup of patients with pulmonary
shadowing the improvement in carbon monoxide transfer
factor at 18 months was greater than in the placebo group.
The authors concluded that initial treatment with
prednisolone followed by long term inhalation of budeso-
nide was more eVective than placebo in this subgroup of
patients, but the better outcome may of course have been
due to the initial oral steroid rather than the subsequently
inhaled drug. Other studies have suggested that inhaled
budesonide has a definite eVect on the activity of sarcoido-
sis as judged by bronchoalveolar lavage findings.24 Its role
in clinical practice, if any, is likely to be as maintenance
treatment after an initial course of oral steroids in patients
with relatively mild pulmonary disease.
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Many of the alternative oral agents which have been used
for treatment of pulmonary sarcoidosis have been found
unsatisfactory. Drugs such as cyclosporin A,25 chloram-
bucil,26 thalidomide,27 and cyclophosphamide28 are either
too poorly eVective or too toxic (or both) to recommend
other than in exceptional circumstances. One recent
uncontrolled report29 suggested that pentoxifylline, which
has an inhibitory eVect on tumour necrosis factor alpha
(TNFá), may benefit some patients but further experience
is required before it can be recommended.

Azathioprine, methotrexate, and the antimalarial agent
chloroquine remain as viable alternatives or adjuncts to
steroid treatment, most commonly as steroid sparing
agents. Unfortunately, neither azathioprine nor methotrex-
ate has been the subject of a controlled trial. Azathioprine
is usually reserved for severe refractory cases and has occa-
sionally been reported to be eVective in sarcoidosis appar-
ently resistant to steroid treatment.30 In a recent study aza-
thioprine combined with prednisolone was reported to
induce remissions in a small number of patients with
chronic relapsing pulmonary disease.31 Rather more
experience has been reported with the use of the folate
antagonist methotrexate, albeit largely from one group of
investigators.32 33 Their observational data on prolonged
treatment in more than 100 patients suggest functional
improvement and the ability to reduce or withdraw chronic
steroid treatment in a significant proportion. The drug is
given orally once a week in a usual dose of 10 mg. The
most significant complication of methotrexate is hepato-
toxicity and guidelines for monitoring liver toxicity, includ-
ing the possible need for liver biopsy, have been
published.34 Methotrexate also occasionally causes pulmo-
nary toxicity, which obviously may present diagnostic con-
fusion in patients with pulmonary sarcoidosis.

Other than corticosteroids, the drug with the best
controlled evidence in sarcoidosis is chloroquine. It has
been widely used by dermatologists treating cutaneous
sarcoidosis, but relatively little by respiratory physicians,
although a seminal controlled study was published by the
Research Committee of the British Tuberculosis Associ-
ation as long ago as 1967.35 This compared chloroquine
(600 mg daily for 8 weeks followed by 400 mg daily for 8
weeks) with placebo in patients known to have radio-
graphic pulmonary shadowing for at least 6 months and
previously untreated with corticosteroids. There was clear
evidence of greater radiographic improvement in the chlo-
roquine group at the end of the treatment period (4
months) and again at 6 months, although the diVerence
between the two groups was no longer evident at 12
months. A resurgence of interest in chloroquine has been
occasioned by the recent study of Baltzan et al36 who
reported the eVects of treatment in 23 patients with
chronic pulmonary sarcoidosis, known to have been
present for between 2–18 years (mean 6.2). Most had been
treated with high dose oral steroids without sustained
symptomatic or functional improvement. Initially, all sub-
jects received chloroquine for 6 months starting with a
relatively high dose (750 mg daily for 2 months, 500 mg
daily for 2 months, 250 mg daily for 2 months). At the end
of this open treatment period the subjects were randomised
to either an observation group or a maintenance group who
continued to receive chloroquine in a dose of 250 mg daily.
The rate of decline in respiratory function was then
followed until “relapse” which was defined as a reduction
in the relevant functional index to a value less than that
recorded at the start of the open treatment period. The
patients showed symptomatic improvement during the ini-
tial run in period and a significantly diminished rate of
decline in respiratory function during maintenance with

chloroquine compared with placebo. These results there-
fore suggest that chloroquine has a useful therapeutic role,
even in patients with advanced chronic disease, particularly
when corticosteroids are poorly eVective or are causing
significant side eVects. The greatest concern about the use
of chloroquine has been its potential toxic eVects on the
eye. These are of two types: corneal deposits, which are
almost universal, asymptomatic and reversible, and a much
rarer, but potentially irreversible, retinopathy. Ophthalmo-
logical assessment before treatment and every 6 months
during treatment is recommended37 and the side eVects
are, to some extent, dose dependent. There has been a
natural reluctance to use chloroquine because of these
eVects, but an interesting parallel is the use of ethambutol
in tuberculosis where most respiratory physicians are well
used to the care required and the need to warn patients to
report any visual disturbance.

Of non-pharmacological treatments, the only recent
therapeutic development relevant to pulmonary sarcoido-
sis is lung transplantation for which advanced pulmonary
disease is now an accepted indication. Recurrence of the
disease in the transplanted lung has been reported on sev-
eral occasions38 but the long term implications are not yet
clear.

The findings reported with pentoxifylline and chloro-
quine suggest that other agents inhibiting TNFá might
usefully be subjected to controlled trial. In the meantime,
corticosteroids remain the mainstay of treatment, as they
have been for the last 50 years. Of the alternatives, in
refractory cases or when steroid sparing is desirable, chlo-
roquine (or hydroxychloroquine), methotrexate, and aza-
thioprine are currently the “best buys”.
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Good respiratory practice in primary care

C P van Schayck

It is estimated that approximately 85% of all patients with
asthma or chronic obstructive pulmonary disease (COPD)
in the UK1 and in the Netherlands2 are treated by a general
practitioner (GP). This underlines the importance of pro-
viding good medical respiratory care in general practice.
Strangely enough, guidelines for the diagnosis and
treatment of asthma and COPD have mainly been written
by national or international thoracic societies. Of course,
the GP has many diseases to deal with other than asthma
and COPD alone, so one could argue that it is the chest
physician who is the specialist and should therefore be the
one to produce these guidelines. However, the patients
seen by chest physicians often diVer from those seen by
GPs in the severity of their disease and consequently in
their treatment. It would therefore seem logical to include
primary care experts in asthma and COPD guideline pan-
els in order to improve respiratory practice in primary care.

Research has shown that currently there are deficiencies
in respiratory practice related to primary care. For
example, delays in diagnosis are common3 and lead to
inappropriate treatment being given while, in other cases,
the severity is underestimated with the result that preven-
tive treatment is underused.4 5 One study showed that 74%
of those admitted to hospital with severe asthma could have
had the admission prevented by diVerent primary care.6

Surveys of deaths from asthma have shown that nearly 90%
of cases involve avoidable factors.7 This does not always
mean that the GP is to blame. It might also be related to the
patient who does not present his symptoms to the GP.
Underdiagnosis has been shown to be mainly due to
underpresentation of bronchial symptoms by the patient to
the GP, and this seems to be associated with a poor
perception of asthma symptoms by the patient.8

The improvement of respiratory practice in primary care
starts with making clear guidelines for primary care. In the
Netherlands the first national guidelines on the diagnosis
and treatment of asthma and COPD in general practice were
published in 1992 by the Dutch College of General Practi-
tioners.9 In 1997 these guidelines were updated on the basis
of new literature and re-evaluation of the 1992 guidelines.10

As it is known that publication of guidelines alone will not
change the actual care provided by physicians,11 a large study
was undertaken to investigate the best strategy for imple-
menting these guidelines.12 Two intervention groups and one
control group of general practices were formed: a small edu-
cation group (17 GPs with 210 patients), a monitoring and
feedback group (24 GPs with 299 patients), and a control
group (17 GPs with 223 patients). The actual health care
provided for asthma and COPD by the intervention groups
was compared with the health care given by the control
group. The outcome was measured in terms of structure and
process parameters (knowledge and skills of GPs, presence
of equipment, and pharmacological and non-
pharmacological treatment) and patient outcomes (symp-
toms, smoking habit, exacerbation rate, and asthma specific
quality of life). In the education group the intervention con-
sisted of an interactive group education and peer review pro-
gramme (four sessions of 2 hours), while in the monitoring/
feedback group the intervention consisted of monitoring the
intake procedure, regular follow up, and feedback on lung
function, smoking habits, use of medication, and compli-
ance. In the education group the only significant diVerence
from the control group was in the skills of the GP. In the
monitoring/feedback group, however, there were clear
improvements in knowledge, skills, presence of peak flow
meters, and adequate pharmacological treatment compared
with the control group. This led to the conclusion that
monitoring and feedback results in a significant change in
the care provided for asthma and COPD. Improving care by
implementing guidelines appears to be most successful when
physicians are directly confronted with the specific health
care results of their patients. It therefore seems that feedback
of information to health professionals about their care can
lead to an alteration in their behaviour. Audits alone in gen-
eral practice may only give negative feedback when the care
provided is compared with the optimal care displayed in
guidelines. When the care provided is compared with the
care given by peers, and subsequently discussed with these
peers, both negative and positive feedback are given and the
best (social) learning situation is created for obtaining clear
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