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Bronchial reactivity in patients with recent pulmonary
sarcoidosis
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ABSTRACr Non-specific bronchial reactivity was assessed in 17 consecutive non-smoking and
non-steroid treated patients with recently diagnosed pulmonary sarcoidosis, 11 with stage I
disease and six with stage II disease. Bronchial reactivity was measured by recording the FEVy
after increasing doses of methacholine. Three subjects with asthma were hyperreactive. The 14
subjects with no asthma had a mean FEVI of 96% predicted. Only one was hyperreactive, with a
fall in FEV, of over 15% after 0-1% methacholine. The median provocative concentration
causing a 15% fall in FEV, did not differ from that in a normal population studied previously. It
is concluded that sarcoidosis seldom induces airway hyperreactivity within one year of diagnosis
in patients with normal spirometric values.

Inflammatory reactions in the bronchial mucosa may
increase airway reactivity to irritant agents-for
example, in patients with farmer's lung.' 2 In early
sarcoidosis gallium scintigrams and bronchoalveolar
lavage indicate an alveolitis with activated mac-
rophages and T lymphocytes,3 and this could cause
inflammatory reactions in the lower airways and
thereby an increase in airway reactivity. Many
patients with pulmonary sarcoidosis have airways
obstruction due to granulomatous infiltrates in the
bronchial mucosa, while others show reversible air-
ways obstruction.4 5 A transient increase in non-
specific bronchial reactivity in sarcoidosis was
thought to be due to changes in the airway
epithelium.6 To assess whether non-smokers with
early non-treated sarcoidosis have hyperreactive
airways, we studied airway reactivity in 17 consecu-
tive patients referred to the department of lung
medicine of the University of Lund.

Methods

We studied 10 women and seven men admitted con-
secutively with recently diagnosed sarcoidosis. They
had a mean age of 32 (range 22-48) years and an
average height of 172 (153-184) cm and weight of
64 (49-86) kg. Fourteen had no history of asthma;
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one had had asthma for eight years as a child; one
had current asthma and one rhinitis, conjunctivitis,
and asthma. These three patients were excluded
from our evaluation.
The table shows data from the 14 patients studied,

of whom nine had a history of acute sarcoidosis. Ten
had a chest radiograph compatible with stage I dis-
ease and four with stage II. Epitheloid cell
granulomas were found in nine of the 10 subjects
who had a biopsy. The Mantoux reaction of 2 tuber-
culin units PPD was negative in nine subjects, and
10 and 11 mm in the other two in whom it was
measured. The mean time from the start of symp-
toms or from a positive radiograph to the study of
bronchial reactivity was 4-7 (range 2-10) months.

Five patients had a family history of asthma and
atopic diseases but the total IgE concentration (<
15 kU/1) or blood eosinophil count (0-1-0-26 x
109/l) (or both) was within normal limits in all cases.
Mean FEV, and FVC as percentage of predicted

were 96% (range 79-123%) and 93% (range 78-
112%) (table). A methacholine provocation test
was performed by a standardised method and used
to construct a methacholine dose - FEV, response
curve.8
The results from a previous study of normal sub-

jects using the same technique were used for com-
parison with the results from the present subjects.
We have taken a reduction of 15% or more of the
control FEV, as a positive reaction, on the basis of
our earlier studies (PC,, FEVI being the provocative
concentration of methacholine producing a 15% fall
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Stage, diagnosis, and duration ofsarcoidosis; family history ofpulmonary..disease; and spirometric values in 14
non-allergic, non-smoking untreated patients

Patient Stage Histological Family Duration ofsymptoms FEV, FVC
No diagnosis* history or radiological

abnormalityt (months) % predicted

1 I Kveim + No 3 98 98
2 I 04 No 9 93 86
3 I§ 0 Asthma 4 96 100
4 II Subcutaneous nodule + Asthma-Excema 4 79 78
5 I 0 No 2 90 88
6 I Kveim + Sarcoidosis 4 111 107
7 I 0 No 5 100 112
8 II Kveim + No 5 109 100
9 I Mediastinoscopy + No 2 83 80
10 I§ Kveim- No 3 123 109
.11 II Kveim + No 3 100 93
42 I Kveim + Asthma 6 85 85
13 II Kveim + Asthma 6 91 87
I14 I Kveim + Asthma 10 88 83

IHistopathological studies showed epitheloid cells and granulomas in different types of biopsy samp;es (Kveim test, mediastinoscopy,
sUbcutaneous nodules).
tTime from start of symptoms or positive chest radiograph to test of reactivity.
*9tNo biopsy was performed as the patient had classical signs and rapid regression.
§Acute sarcoidosis.

in FEVy). In the 32 non-smoking normal subjects
tested with an identical technique only one had a
Pc15 FEV1 of 041% methacholine or less. All subjects
had been free from chest infections for six weeks
and had not taken any drugs since at least the even-
ing before; all had given informed consent to the
procedure.

Results

The mean (SD) baseline FEV1 (% predicted) was
96% (12%) (table). After 0-001%, 0-01%, 0-1%,
and 1% methacholine the mean (SD) FEV1 was
96% (2.9%), 95% (2.9%), 89% (5-8%), and 82%
(12-4%) of control values respectively, the FEVy
returning to 95% (7.5%) after terbutaline. Only one
subject (No 12) showed a positive response-that is,
a fall of over 15% of FEVy after 0 1%
mechacholine.
Compared to our 32 non-smoking normal sub-

jects of a similar age the FEV1 in the sarcoidosis
group was lower (p < 0-05), but the PC,, FEV1 was
not significantly different. (Wilcoxon's rank sum
test.)

Discussion

Our aim was to assess whether the recent onset of
pulmonary sarcoidosis increased airway reactivity.
We excluded factors known to affect the respon-
siveness of the airways, such as smoking and steroid
treatment. Among the first 10 consecutive patients
we unexpectedly found four hyperreactive patients.
Three of these had a history of asthma, which may

be unconnected with the sarcoidosis. After exclusion
of these three subjects the remaining subjects had
normal spirometric values.
We have found only two previous publications on

airway reactivity in sarcoidosis. Bechtel et al report
increased airway reactivity in 20 patients with pul-
monary sarcoidosis compared with 13 normal con-
trols.9 Their hyperreactive patients with sarcoidosis
tended to have more airways obstruction, a lower
vital capacity, and more symptoms of wheezing and
cough than the normal subjects, although the differ-
ences were not significant. The subjects included
smokers and non-smokers, patients treated with cor-
ticosteroids, and patients who had-been ill for up to
12x5 years. In another study Magalif'° gave acetyl-
choline aerosol to 65 patients with sarcoidosis. One
of the 46 patients with stage I or II disease and two
of the 19 with stage III disease had a "positive"
result (that is, a fall of FEV1 or vital capacity of
greater than 20% in response to 0- 1 or 1 0% acetyl-
choline).

Konietzko and Kraft" found no significant differ-
ence in airway reactivity to inhaled carbachol bet-
ween 39 patients with sarcoidosis and 27 normal
subjects.

In our selected subjects, with recent and often
acute sarcoidosis, the only patient showing hyper-
reactivity had stage I disease. The patient had a posi-
tive Kveim reaction, a negative tuberculin reaction,
and a positive family history of asthma.
Methacholine challenge was performed six months
after the start of symptoms; serum angiotensin con-
verting enzyme activity was normal (26) when
determined 21 months later.
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Bronchial reactivity in patients with recent pulmonary sarcoidosis

The finding in early sarcoidosis of positive results
of gallium scintigraphy and the increase of lympho-
cytes obtained at bronchoalveolar lavage suggests
that inflammatory reactions are likely to be present
in the airways. There was, however, no correlation
between activity mirrored as increased serum
angiotensin converting enzyme activity and the
number of lymphocytes obtained at bronchoalveolar
lavage.'2
At present we have no data for man on the rela-

tionship between the cells found in bronchoalveolar
lavage fluid and the occurrence of clinically relevant
bronchial hyperreactivity. Lymphocytes collecting in
the lungs in early pulmonary sarcoidosis may not
generally release the type or the amount of
mediators necessary to cause bronchial inflamma-
tion.
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