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CASE REPORT

Effective use of cyclosporin in sarcoidosis: a treatment strategy based
on computed tomography scanning
C.A. O'Callaghan*, A.U. Wells*, A. Lalvani*, P.D. Dhillon**, D.M. Hansell*, D.N. Mitchell*
Effective use of cyclosporin in sarcoidosis: a treatment strategy based on computed
tomography scanning. C.A. O'Callaghan, A.U. Wells, A. Lalvani, P.D. Dhillon, D.M.
Hansell. D.N. Mitchell. ERS Journals Ltd 1994.
ABSTRACT: Cyclosporin was used successfully in a patient with severe pulmonary
sarcoidosis, a poor response and unacceptable side-effects from corticosteroid
therapy.
Computed tomography (CT) scanning initially suggested reversible disease, and
subsequently detected improvement earlier than other indices of disease activity.
This information was critical in the decision to commence and to continue cyclosporin.
The literature on the use of cyclosporin in sarcoidosis is reviewed.
Eur Respir J., 1994, 7, 2255–2256.

We describe a case which highlights two issues: the use
of cyclosporin and the value of computed tomography
(CT) scanning in appropriately selected patients with sarcoidosis.
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A 37 year old man presented with cough, arthralgia, skin
lesions, a bilateral interstitial infiltrate on chest radiography and restrictive pulmonary function tests. Sarcoidosis
was diagnosed on bronchial biopsy and prednisolone was
initiated at 40 mg daily. Over the next 2 yrs treatment of
the patient was complicated by marked weight gain and
avascular necrosis of both femoral heads requiring bilateral total hip replacements. A maintenance hydrocortisone
dosage of 20 mg daily was required to prevent the resurgence of pulmonary disease.

At referral, 5 yrs from presentation, the patient was dyspnoeic on minimal exertion and investigations disclosed
mild liver dysfunction. A chest radiograph showed a reticulonodular pattern with no ground glass component, but
on CT scanning (fig. 1) a prominent ground glass pattern
was seen. Respiratory function tests showed moderate
restriction with airflow limitation (forced expiratory volume in one second/forced vital capaci (FEV1/FVC)=1.66/
2.72 l ). Because of the severe steroid side-effects, cyclosporin was initiated (180–450 ng·ml-1).
At 2 months, the patient's exercise tolerance had improved and liver function was normal. A marginal
improvement in lung function did not reach significance
(FEV1/FVC=1.78/2.82 l). Chest radiograph appearances
were unchanged, but a repeat CT scan showed unequivocal regression of disease (fig. 2). Cyclosporin was, therefore, continued and the trend in respiratory function

Fig. 1. – A 3 mm thoracic computed tomography (CT) section taken
before cyclosporin therapy; the predominant abnormality is a ground
glass appearance involving most of the lung parenchyma.

Fig. 2. – An anatomically comparable section taken 2 months after
starting cyclosporin; there is marked resolution of the ground glass
changes.
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subsequently reached significance at 4 months (FEV 1 /
FVC=1.84/3.05 l) and was maintained, despite withdrawal of hydrocortisone at this time.
Discussion
The literature contains 24 cases of sarcoidosis treated
with cyclosporin. [1–8]. There are good theoretical reasons for evaluating the use of cyclosporin in sarcoidosis
[8]. Active pulmonary sarcoidosis is characterized by
infiltration with proliferating T-lymphocytes. Interleukin-2 (IL-2) is associated with T-helper lymphocyte
activation and proliferation. Cyclosporin inhibits IL-2
gene expression and T-helper lymphocyte proliferation.
The mechanism of this action involves effects on protein transcription factors regulating the IL-2 gene [9,
10].
A study of cyclosporin in uncomplicated pulmonary
disease comprised eight cases [8]. No clear clinical
benefit was seen. Cyclosporin suppressed in vitro
IL-2 release and the proliferation of T-lymphocytes derived from bronchoalveolar lavage of these patients, but
failed to suppress them in vivo. The other 16 cases were
given cyclosporin because of uncontrollable disease on
steroid therapy or unacceptable steroid side-effects.
Nine cases showed objective clinical improvement, with
subjective improvement in a further two. In 12 patients, a fall in bronchoalveolar lavage lymphocyte
count occurred. In two cases, life-threatening endobronchial lesions regressed only with cyclosporin [1, 2].
Responsiveness to cyclosporin may be dependent on
dose. Where doses were cited, objective improvement
was seen in all five cases, including our own, treated
with a high dose range (150–500 ng·ml-1) [1, 5], but in
only 2/16 cases treated with a low dose range (100–200
ng·ml-1) [2, 4, 8]. The dose required to prevent activation of T-cells is lower than that required to inhibit previously activated T-cells. For this reason, cyclosporin
is administered before organ transplantation and is highly effective in preventing organ rejection, characterised
by T-cell activation, but not in treating rejection once it
is established. High doses may be necessary to deal with
the activated T-cells in sarcoidosis, though it may prove
possible to use lower doses to maintain remission analogous to organ grafting regimens. The inconsistency
between in vitro and in vivo results in the study by
MARTINET et al. [8] may reflect a higher effective dose
delivery in vitro.
Thoracic CT scanning made a major contribution to
the management of our patient, as it identified an increased likelihood of responsiveness to therapy. Alveolar
consolidation, nodularity and a ground glass pattern on
CT scanning have recently been shown to indicate reversible disease in sarcoidosis [11]; in our patient, a prominent ground glass appearance was seen on CT, but not
on chest radiography. In most patients with uncomplicated pulmonary sarcoidosis, CT scanning adds little
to management; a response to therapy is the rule and CT
scanning, which is expensive and carries a significant
radiation burden, cannot be justified. However, this

case highlights the clinical utility of CT in pulmonary
sarcoidosis when the decision to treat with potentially
toxic therapy is not straightforward.
In addition, CT scanning may detect changes in disease severity with treatment, which is particularly useful when changes in functional indices are inconclusive.
The superior sensitivity in detecting change, of CT scanning compared to chest radiography and lung function
indices, has recently been documented in fibrosing alveolitis [12] and merits further study in sarcoidosis. In our
patient, a rise in lung volumes of less than 10% at two
months could have been attributed either to regression
of pulmonary disease or to technical factors in laboratory measurement. Serial CT scanning was pivotal to
our management, demonstrating unequivocal improvement before this was apparent in functional measurements, and encouraging us to continue cyclosporin.
The role of cyclosporin and the clinical utility of CT
scanning in sarcoidosis merit further evaluation.
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