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Cyclosporin as a treatment for interstitial lung
disease of unknown aetiology

J A Moolman, P G Bardin, D J Rossouw, J R Joubert

Abstract
Ten patients with progressive, symp-
tomatic interstitial lung disease of un-
known aetiology who were treated with
cyclosporin A were reviewed. Five had
clinical and histopathological features of
cryptogenic fibrosing alveolitis and five a
progressive restrictive lung disease
characterised by interstitial infiltration
with lymphocytes and minimal fibrosis,
which could not be classified precisely.
Three patients with lymphocytic infiltra-
tion showed a response to initial treat-
ment with cyclosporin A alone at high
dosage, but toxicity precluded further
treatment. All 10 patients then received
low doses of cyclosporin A and pred-
nisone. Three of the patients with cryp-
togenic fibrosing alveolitis and all five
patients with lymphocytic infiltration
responded with a reduction in dyspnoea
or an increase in vital capacity, or both;
cyclosporin A appeared to be effective, or
at least to have a corticosteroid poten-
tiating effect. A high incidence of side
effects occurred, though these do not
necessarily prohibit the long term use of
cyclosporin A when it is indicated clini-
cally. Cyclosporin A may be effective in
the treatment of interstitial lung disease
of unknown aetiology. Further studies
are required to determine the long term
outcome of treatment.
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Cryptogenic fibrosing alveolitis is a condition
of unknown aetiology associated with alveolar
inflammation and the formation of new con-

nective tissue.' Mortality is high, half the
patients dying within five years of diagnosis.23
A more favourable prognosis is associated
with a cellular histological pattern, cortico-
steroid responsiveness, a lesser grade of
dyspnoea, and absence of appreciable
hypoxaemia.'2
The pathogenesis of cryptogenic fibrosing

alveolitis is thought to be disturbed regulation
of an inflammatory process following an

unidentified insult to the lower respiratory
tract.5 The pulmonary macrophage may have
a role in causing tissue damage and fibrosis
by stimulating fibroblast replication.56 T
lymphocytes may also play a part in an

autoimmune reaction against alveolar "self
antigen"7 and in promoting fibroblast
proliferation.8
The aim of treatment is to suppress the

inflammatory process and limit alveolar injury
and fibrosis. Corticosteroids, the usual treat-

ment, produce subjective improvement in
about half of the patients and objective
improvement in 15% .2 4910 Immunosuppres-
sive agents, such as azathioprine, cyclophos-
phamide, and chlorambucil, may be effective
in some patients who fail to respond to
corticosteroids'"'3 and the combination of a
corticosteroid and azathioprine or cyclophos-
phamide may be superior to prednisone alone
in slowing progression." 1314

Cyclosporin A reduces the humoral and
cellular immune response and may have a role
in the treatment of cryptogenic fibrosing
alveolitis.6 In 10 patients who failed to re-
spond to cyclophosphamide and prednisone
transient improvement occurred in some after
one to three months' treatment with cyclo-
sporin but no long term benefit was seen.'5
Treatment with cyclosporin A was successful
in a patient with interstitial pneumonitis
associated with polymyositis and derma-
tomyositis.'6 We have reviewed retrospec-
tively the effect of low doses of cyclosporin A
combined with corticosteroids in 10 patients
with interstitial lung disease.

PATIENTS
Patients with a diagnosis of interstitial lung
disease of unknown aetiology who were
treated with cyclosporin A at our respiratory
clinic during 1978-90 were studied retrospec-
tively. The patients had some of the following
clinical features: progressive dyspnoea,
bilateral pulmonary crepitations, diffuse
bilateral shadowing on the chest radiograph,
restrictive lung function, and reduced pul-
monary transfer factor. Open lung biopsy
confirmed interstitial lung disease in all 10
patients. Bronchoalveolar lavage was per-
formed in nine of the 10 patients at presenta-
tion and in nine patients during follow up. On
the basis of the initial open lung biopsy five
patients (group 1) were diagnosed as having
cryptogenic fibrosing alveolitis and five (group
2) an atypical process consisting of a
predominant interstitial lymphocytic infiltrate
with minimal fibrosis-see table 1.
Group 1 Histology was typical of crypto-
genic fibrosing alveolitis' with pulmonary
hypertension. The clinical features are shown
in table 1. The patients had a median age of 60
years and had had previous treatment for four
to 31 months. At the start of treatment with
cyclosporin A with prednisone the degree of
dyspnoea was grade III in four cases and
grade II in one case (table 2), and all patients
had clinical features of pulmonary hyperten-
sion. None of the patients had associated dis-
ease apart from patient 1, who had a mixed
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Table 1 Clinicalfeatures and bronchoalveolar lavage results at diagnosis and previous
treatment regimens in 10 patients with interstitial lung disease of unknown aetiology
treated with cyclosporin A and prednisone

BAL: absolute cell count*/% of total
Drug/months of

Patient/sex Age (y) treatment Lymphocytes Neutrophils

Group 1: Cryptogenicfibrosing alveolitis
1/F 38 P, C/30 8/6 19/15
2/F 60 P/31 18/13 3/2
3/F 67 P/6 5/7 21/28
4/F 66 P/4 ND ND
5/M 55 NT 7/13 5/8

Group 2: Cellular interstitial lung disease with minimalfibrosis
6/F 59 P/86 314/60 6/2
7/F 53 P, PL, A, C/48 117/48 7/3
8/F 43 P, A, C/40 103/48 10/5
9/F 61 P/34 252/66 30/8
10/F 57 NT 92/27 41/12

CsA-

connective tissue disease with rheumatoid
joint lesions. An initial remission in patient 1
was maintained with cyclophosphamide and
prednisone treatment. Patients 2, 3, and 4 had
deteriorating exercise tolerance and lung
function while receiving prednisone at doses
of over 20 mg/day. Patient 3 initially re-
sponded to prednisone 20 mg/day, but
increased doses were ineffective in reversing
deterioration.
Group 2 Histological examination showed
interstitial lung disease with minimal to mild
fibrosis and a prominent lymphocytic infiltrate.
These findings were not consistent with any
known cause of interstitial lung disease,
though they may have represented an early
prefibrotic phase of cryptogenic fibrosing
alveolitis. Special stains, immunocytochemical
investigations with a broad range of mono-
clonal antibodies, and transmission electron
microscopy showed no specific aetiological or
morphological features; and clinical and
serological investigations, including antigen
challenge tests, failed to reveal a cause.
Bronchoalveolar lavage showed increased
lymphocyte counts (table 1). The median age
of the patients was 57 years. The degree of
dyspnoea at the beginning of treatment was
grade III in four cases and grade II in one

Table 2 Response of 10 patients with interstitial lung
disease of unknown aetiology to treatment with
cyclosporin A and prednisone

Time (months): 0 3 6 0 3 6

Patient No FVC* Dyspnoeat Response

1 46 47 51 3 2 2 Yes
2 52 62 61 3 3 3 Yes
3 77 83 93 3 2 2 Yes
4 82 64 75 3 3 3 Stable
5 77 56 54 2 3 3 No
6 61 76 84 3 2 2 Yes
7 50 59 61 3 2 2 Yes
8 47 62 55 2 1 1 Yes
9 48 58 60 3 3 3 Yes
10 56 62 57 3 2 2 Yes

*% of predicted forced vital capacity.
tGrade of dyspnoea.

case (table 2). Patients 6, 7, and 8 had been
treated with high doses of prednisone alone
(>20 mg/day) or a combination of cortico-
steroids and azathioprine, cyclophosphamide,
or penicillamine. Decrease or cessation of
treatment in these three patients resulted in
deterioration of clinical features and lung
function. Patient 9 had responded to pred-
nisone (> 20 mg/day). No patient had had
immunosuppressive treatment for at least
three months before starting cyclosporin A.

TREATMENT WITH CYCLOSPORIN A
The trial was approved by the ethical commit-
tee of the Faculty of Medicine, University of
Stellenbosch. Patients gave written consent
after being informed about the experimental
nature of the trial. Patients 6, 7, and 8 were
treated initially with a single oral dose of
cyclosporin A (12 5 mg/kg/day) alone.

Subsequently all 10 patients were treated
with a combination of cyclosporin A 7 mg/kg/
day and prednisone 20 mg/day. These doses
were maintained for eight to 10 weeks and
then reduced slowly over the following two
months to a minimum maintenance dose of
3 mg/kg/day for cyclosporin A and 10 mg/day
for prednisone. Combined treatment lasted
six to 47 (median 22) months.

Patients were examined clinically at
monthly intervals, to determine side effects of
cyclosporin A. Serum urea, creatinine, and
electrolyte concentrations were determined
and a full blood count and liver function tests
performed at every visit. Lung function
measurements were repeated at monthly
intervals and chest radiographs obtained after
the first three months and subsequently at six
monthly intervals. Vital capacity and forced
expiratory volume in one second (FEV,) were
corrected to BTPS and expressed as a percen-
tage of the predicted value for sex, age, and
height. Blood concentrations of cyclosporin A
were determined at each visit to check
compliance with treatment.

EVALUATION OF RESPONSE
The response to cyclosporin A treatment was
assessed on the basis of symptomatic and
physiological criteria. Symptomatic dyspnoea
was graded according to the New York Heart
Association's criteria.'7 A change of one full
grade of dyspnoea constituted a symptomatic
response. A 10% change in forced vital
capacity (FVC) constituted physiological
improvement or deterioration.2 A therapeutic
response was defined as a change in dyspnoea
or FVC or both at three or six months that
persisted for at least three more months. A
one grade increase in dyspnoea or a 10%
decrease in FVC maintained for two con-
secutive months constituted a relapse.

Results
Patients 6, 7 and 8, who were treated with
cyclosporin A alone initially, responded with
reduced dyspnoea and an increased FVC.
Hypertension and renal impairment
developed, however, necessitating a rapid

*Absolute cell count x 106/I lavage fluid.
P-prednisone; P1-penicillamine; A-azathioprine; C-cyclophosphamide;
cyclosporin A; ND-not done; NT-no treatment.
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reduction of doses. Treatment was withdrawn
at the end of a predetermined trial period of
nine months. Recurrence of clinical disease and
deterioration of lung function occurred in all
three patients before combination treatment
was started.

EARLY RESPONSE TO COMBINATION TREATMENT
(CYCLOSPORIN A AND PREDNISONE)
With combination treatment clinical or lung
function improvement, or both, occurred in
eight of the 10 patients (table 2). Five showed
an improvement in both measures and three in
one measure. One patient showed a deteriora-
tion in both measurements, and one was regar-
ded as stable.
Ofthe five patients with classical cryptogenic

fibrosing alveolitis, three (Nos 1, 2, and 3)
responded, but only one (No 3) showed an
improvement in both symptoms and lung func-
tion. All five patients with a cellular histological
appearance and minimal fibrosis responded to
the combination of cyclosporin A and pred-
nisone, four showing an improvement in both
measurements.

COURSE OF DISEASE AND COMPLICATIONS
Group 1 One patient (No 1) improved on the
combination treatment for 11 months but then
deteriorated; she has remained stable for 16
months since the addition of azathioprine.
Patient 2 developed severe and resistant
hypertension, which caused withdrawal of
combirnation treatment after 17 months, and a
subsequent relapse. Patients 3 and 4 died from
infection, patient 3 of Klebsiella pneumonia and
lung abscesses in pre-existing cystic lesions,
and No 4 of septicaemia. Patient 3 had re-
sponded to cyclosporin A 3 mg/kg initially
whereas patient 4 had changed to azathioprine
one month previously because of no response.
Patient 5 did not respond to any immunosup-
pressants and died one year later.
Group 2 Patients 6 and 8 developed hyperten-
sion, which required treatment. Cyclosporin
treatment was stopped after 28 months in
patient 6, and she has remained stable for 18
months with low dose prednisone. Patients 7
and 8 relapsed when cyclosporin A withdrawal
was attempted after 19 months, and combina-
tion treatment was resumed. Renal impairment
necessitated withdrawal of treatment in patient
9 after 7 months. Patient 10 remained stable
after the initial improvement with combination
treatment for a further 18 months.

Discussion
The patients we studied consisted of two
groups, one with classical cryptogenic fibrosing
alveolitis and the other with a progressive
restrictive lung disease with a lymphocytic
interstitial infiltrate of unknown cause. The
range of cryptogenic fibrosing alveolitis seen in
42 patients in South Africa did not include
cases similar to those seen in group 2, although
open lung biopsy specimens were obtained in
only seven patients and none underwent bron-
choalveolar lavage.'8
How effective cyclosporin A was in treating

the trial group cannot be answered as the

patients were also receiving prednisone. The
response to cyclosporin A in the three patients
receiving it as a single agent was unequivocal.
Whether cyclosporin A or prednisone brought
about the response in those treated successfully
with the combination remains uncertain. Four
patients (Nos 1-4) had deteriorated while
having prednisone in a minimum dose of
20 mg/day; hence we conclude that cyclosporin
A either was effective in treating them or at least
potentiated the effect of the prednisone.
Patients 6, 7, and 8 are more difficult to assess,
as they had previously responded to prednisone
in doses greater than 20 mg/day in addition to
immunosuppresants. The combination of
relatively low doses of cyclosporin A and
prednisone was at least as effective as previous
combinations of immunosuppressants had
been. Patient 9 had previously been treated
with corticosteroids alone and patient 5 had
received no previous treatment. A major
therapeutic effect ofcorticosteroids in these two
patients cannot be excluded. The response of
patient 1, who had progressive interstitial lung
fibrosis with extrapulmonary features of
rheumatoid disease, is similar to that of a
patient reported previously.'6
Permanent remission was not achieved after

treatment for 24-36 months and relapse after
cessation of the combined treatment suggests
that indefinite treatment may be indicated. In
one patient with a pronounced honeycombing
pattern on the chest radiograph combined
treatment may have caused sufficient immuno-
suppression to allow infection to occur. Toxic
effects of cyclosporin A on the kidney can be
reversed by reducing the dose, but hyper-
tension in our patients required long term
treatment. We do not believe that these com-
plications in some patients preclude the use of
low dose cyclosporin A and prednisone, given
the side effects of other immunosuppressant
combinations.
The combination of low doses of cyclosporin

A and prednisone was effective in some patients
with cryptogenic fibrosing alveolitis and in
patients with lymphocytic interstitial lung dis-
ease with minimal fibrosis; but the limitations of
a non-randomised study and small numbers of
patients must be taken into account when these
results are assessed. More information is
required to assess the benefits of combined
treatment for an extended period.

This study had financial support from the Medical Research
Council of the Republic of South Africa.
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