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SUMMARY 
   
Cyclosporin is proven first line therapy for the prevention of organ transplant rejection, however its 
role in the treatment of various immunoregulatory disorders is less clear. 
 
The New South Wales Therapeutic Assessment Group recommend that adequate evidence exists to 
support the use of cyclosporin in refractory patients unresponsive to alternate therapy in the 
following conditions: 
  

*  Severe psoriasis refractory to topical treatment and systemic treatment with PUVA, 
methotrexate or etretinate. 

 * Uveitis which is unresponsive to prednisolone. 
* Severe rheumatoid arthritis which is unresponsive to alternative slow acting anti-

inflammatory therapy. 
 * Nephrotic syndrome as third line therapy only. 

* Aplastic anaemia as combination therapy in those unsuitable for bone marrow 
transplantation and unresponsive to ALG and steroids alone. 

 
Because of the potential toxicity of cyclosporin, particularly nephrotoxicity, hypertension and 
malignancy, careful monitoring is essential.  Individuals with malignancy, chronic organ 
dysfunction, primary or secondary immunodeficiency or infection are not suitable candidates for 
cyclosporin. 
 
In 1992/93, the approximate cost of cyclosporin for non-transplant  indications was $1,000,000 in 
New South Wales. 



    

 
 

1  INTRODUCTION 
 
Cyclosporin A, is a potent immunosuppressive agent with a proven role as first line therapy for the 
prevention of organ rejection following transplantation. It also appears to be an effective agent in the 
treatment of some immunoregulatory disorders, although its efficacy for these indications is not so 
well established.  
 
The Australian Drug Evaluation Committee has recently approved the use of cyclosporin in 
nephrotic syndrome, psoriasis and rheumatoid arthritis. 
  
Because of the potential toxicity of cyclosporin, the question of efficacy and the high cost of the 
drug, careful consideration needs to be given to the appropriate indications for its use.  For this 
reason the New South Wales Therapeutic Assessment Group which is an association of Clinical 
Pharmacologists, Clinicians and Directors of Pharmacy from Sydney and Newcastle Teaching 
Hospitals has produced this statement concerning the use of cyclosporin in immunoregulatory 
disorders. 
 

2 BACKGROUND 
 
Cyclosporin is a powerful immunosuppressant agent which acts specifically and reversibly on 
lymphocytes, particulary T-helper cells producing selective suppression of cell-mediated immunity 
1. Cyclosporin binds to and inhibits calcineurin, a calcium and calmodulin dependent phosphatase, 
which inhibits transcription and hence production of interleukin-2 by T-helper cells. Cyclosporin 
may also inhibit expression of receptors for interleukin-2. The inhibition of interleukin-2 expression 
by cyclosporin reduces the production of a wide range of other cytokines. 
  
 In autoimmune disorders, cyclosporin is only effective if administered while the autoimmune 
reaction is fully ongoing in contrast to its chronic administration following transplantation 2.  

 
Cyclosporin is poorly absorbed from the gastrointestinal tract and extensively metabolised by the 
cytochrome p-450 hepatic enzyme system. . 
 

2.1 Clinical Trials 
 

2.1.1 Psoriasis and other dermatological disorders 
 Cyclosporin has proven successful in the treatment of recalcitrant psoriasis vulgaris 
achieving improvement in 70- 90% of patients at doses of up to 5mg/kg/day 3,4. Randomised, 
double-blind trials have shown cyclosporin to be significantly more effective than placebo5 and at 
least as effective as etretinate 6 although relapse rates may be higher with cyclosporin. Intralesional 7 

and topical cyclosporin 8 have been reported to achieve good responses in small, open studies. 
  
Reports of successful treatment of other types of psoriasis  include a double blind,placebo-controlled 
study of cyclosporin in palmoplantar pustulosis 9 and case reports of use in generalised pustular 
psoriasis 3 and psoriatic arthritis 10.  



    

 
 
Other dermatological conditions which have been reported to respond to cyclosporin include 
pyoderma gangrenosum 6,11 and severe refractory lichen planus 12,13.  
 
There have been several case reports of the successful use of cyclosporin in treatment of refractory 
bullous skin disorders 14,15. A small, double-blind, placebo controlled crossover study found 
cyclosporin to be a safe and effective short term treatment in severe refractory atopic dermatitis 16. 
Cyclosporin does not appear to be effective in refractory T-cell lymphoma17.  
 

2.1.2 Rheumatoid Arthritis 
Double blind placebo-controlled studies have found cyclosporin (2.5-5mg/kg/day) to be effective in 
reducing pain, the number of inflamed joints and in improving functional status18,19. Comparisons 
with conventional therapy have found cyclosporin to be at least as effective as azathioprine 20, 
chloroquine 21 and penicillamine 22. 
 

2.1.3 Nephrotic Syndrome 
Clinical studies of cyclosporin alone or with steroids in both adults and children who are either 
steroid-resistant or steroid dependent found complete and partial remissions occur in up to 60% of 
patients at doses of 2-5mg/kg/day 23-5. Cyclosporin in combination with prednisolone appears to be 
most effective in those who have failed standard therapy.  
 

2.1.4 Uveitis and other ophthalmological disorders 
Cyclosporin (10mg/kg/day) appears to be as effective as prednisolone in the treatment of 
endogenous uveitis and to provide an additional advantage when used in combination with 
prednisolone 26. Visual symptoms of Behcet’s Syndrome also respond to cyclosporin 26 but 
improvement may not be sustained if treatment is discontinued.6 A single-blind randomised 
comparison of prednisone and cyclosporin in severe Graves’ Ophthalmopathy found cyclosporin to 
be less effective than prednisone 27. 
 

2.1.5 Aplastic Anaemia 
Cyclosporin alone (6mg/kg/day) has been shown to be as effective as antithymocyte globulin plus 
prednisone in the treatment of aplastic anaemia 28. Triple therapy, antilymphocyte globulin(ALG), 
methylprednisolone and cyclosporin, is more effective than ALG and methylprednisolone alone in 
severe and very severe disease with response rates of 65% and 31% respectively29. 
 

2.1.6 Inflammatory Bowel Disease 
Some patients with Crohn’s Disease appear to initially benefit from cyclosporin but this effect is not 
sustained 30,31. In children, conventional therapy (corticosteroids and diet) tended to produce more 
clinical remissions than cyclosporin32. It has been suggested the cyclosporin may have a role in 
ulcerative colitis but this is not well established 6. 
 

2.1.7 Neurological disorders 
Chronic use of cyclosporin in multiple sclerosis has been shown to have a statistically significant 
benefit in delaying disease progression, however the effect has only marginal clinical significance 33. 



    

 
In myasthenia gravis, cyclosporin appears as effective as prednisolone 34. There have been case 
reports of successful use of cyclosporin in chronic inflammatory demyelinating polyneuropathy. A 
small double-blind trial in patients with amyotrophic lateral sclerosis found disease progression to 
be equivalent for the cyclosporin and placebo groups 6.  
 

2.1.8 Other uses 
Cyclosporin treatment has also been attempted in other immunoregulatory disorders including 
asthma 35, systemic sclerosis 36, primary biliary cirrhosis 37, scleroderma 38, panniculitis, myocarditis 
systemic lupus erythromatosis, Wegener’s granulomatosis and polymyositis6. 
 

2.2 Adverse Effects 
The use of cyclosporin in patients with immunoregulatory disorders has been associated with an 
incidence of adverse effects similar to patients receiving it after transplantation. 
 
The most commonly reported side effects include parathesia, hypertrichosis, headache, gingival 
hyperplasia, nausea, fatigue and abdominal pain 39.  
 
The side effects of greatest concern are renal dysfunction, hypertension, malignancy and infection. 
The renal effects may lead to hypomagnesaemia, acidosis, hyperkalaemia, increases in serum uric 
acid and blood-urea-nitrogen, reduced glomerular filtration rate and, infrequently, irreversible renal 
failure40. 
Renal effects are dose-related and severe effects are more common at doses in excess of 5mg/kg/day 
and in those with underlying renal impairment. 
 
Hypertension may occur in up to 50% of patients but is generally mild and can be controlled with 
calcium channel blockers 4, although potential drug interactions should be noted. 
 
The most commonly reported malignancies associated with cyclosporin use are lymphoma and skin 
cancers; the latter being more common in those also exposed to other immunosuppressants or 
PUVA 41. Malignancy appears to occur in up to 1% of patients 39,41  and is reported at least as often 
as with alternative immunosuppressant therapy. 
 
Infection has been no more frequent in cyclosporin recipients than in placebo recipients in double-
blind trials 6 but combination with other immunosuppressants may result in a greater risk of 
infection. 
 

2.3  Drug Interactions 
 
Numerous interactions have been reported especially for drugs that can alter the absorption or 
metabolism of cyclosporin.  
  
Drugs which are known to inhibit the cytochrome P-450 enzyme system, inhibit the metabolism of 
cyclosporin and may necessitate dosage reduction; examples include ketoconazole, itraconazole, 
diltiazem, erythromycin, fluconazole, verapamil, high dose steroids, warfarin and cimetidine. These 
interactions can be used to advantage to allow reduction of the cyclosporin dose; concomitant use of 



    

 
diltiazem and ketoconazole, in particular, has permitted lower doses of cyclosporin to be used 42. 
Some caution may be necessary in using these combinations following one report of grand mal 
seizures in three cases when ketoconazole was added to cyclosporin treatment for aplastic 
anaemia43. 
 
Conversely, lower levels of cyclosporin may occur when taken concomitantly with carbamazepine, 
phenytoin, phenobarbitane and rifampicin. 
 
Increased nephrotoxicity is possible when cyclosporin is used with other nephrotoxic agents 
particularly aminoglycosides, amphotericin B, trimethoprim and NSAIDs. 
 
 

3  RECOMMENDATION FOR USE 
 

3.1 Recommended Indications 
 
The New South Wales Therapeutic Assessment Group recommend that adequate evidence exists to 
support the use of cyclosporin by specialist medical practitioners for the following indications. 
Cyclosporin is not recommended as first-line therapy for any of these indications but should be 
reserved for refractory patients as described below: 
  

3.1.1 Psoriasis 
In those with severe psoriasis who have failed topical treatment and systemic treatment with PUVA, 
methotrexate and etretinate. A single course or intermittent courses are recommended, commencing 
with 2.5mg per day in divided doses and increasing up to 5mg/kg/day if necessary. As lesions 
improve, the dose should be reduced incrementally to a minimum maintenance dose. If no response 
is obtained within 6 weeks at a dosage level of 5mg/kg/day, treament should be discontinued. 
Topical application may be successful but good clinical trials are needed before this mode of 
administration can be recommended. 

 
3.1.2 Rheumatoid arthritis 
In disease which is unresponsive to alternative slow-acting antirheumatic drug therapy, including 
methotrexate, sulphasalazine, hydroxychloroquine, gold and penicillamine. It is recommended to 
commence at 2.5mg/kg/day orally and increase slowly if necessary up to 5mg/kg/day. Up to 12 
weeks of therapy may be required before full effect is evident. 
 

3.1.3 Nephrotic syndrome 
Most effective in those with minimal change disease; should be reserved as third line therapy after 
steroids and cytostatic drugs. The recommended oral dose is 2-5mg/kg/day. The maintenance dose 
should be slowly reduced to the lowest effective level. 
 

3.1.4 Severe Inflammatory Eye Disease 
In those with uveitis or  Behcet’s syndrome unresponsive to prednisolone. Recommended oral dose 
commencing with 5mg/kg/day and increasing to 10mg/kg/day if necessary. 



    

 
 

3.1.5 Aplastic anaemia (including variants of aplastic anaemia) 
As combination therapy with prednisolone and ALG in those unsuitable for bone marrow 
transplantation and unresponsive to prednisolone and ALG alone. Recommended oral dose 5-
10mg/kg/day. 
 

3.2 Indications requiring further investigation 
  
Cyclosporin use in the following conditions is recommended only within the context of well 
designed clinical trials.*  
 Asthma  
 Atopic Dermatitis 
 Psoriatic Arthritis 
 Diabetes Mellitus, Type 1 
 Crohn's Disease 
 Primary Biliary Cirrhosis 
 Myasthenia Gravis 
 Dermatomyositis/Polymyositis 
 Pyoderma Gangrenosum 
 Systemic Lupus Erythematosus 
 Lichen Planus 
 Chronic Inflammatory Demyelinating Polyneuropathy 
 Pemphigus 
 Retinal vasculitis 
 Scleritis 
 
 * For those indications where a very low incidence of disease makes local trials 
impossible, we recommend that the drug committee of the individual hospital consider the merits of 
each case. 
 

3.3  Indications not currently recommended 
 Disorders for which efficacy is uncertain include: 
 Multiple Sclerosis 
 Guillain Barre Syndrome 
 Sarcoidosis   
 Graves’ Ophthalmopathy 
 Sjogren's Disease   
 T-cell Lymphoma 
 Amyotrophic Lateral Sclerosis 
 
 

4 PRECAUTIONS AND MONITORING 
  



    

 
Patients with malignancy, infection, primary or secondary immunodeficiency and severe chronic 
organ dysfunction are not candidates for cyclosporin. 
 
Caution is necessary in those receiving other potentially nephrotoxic drugs, with underlying renal 
impairment, receiving other immunosuppressant therapy or radiation, with poorly controlled 
hypertension, with hyperkalaemia and receiving potentially interacting drugs.  
  
Blood pressure and serum creatinine, urea and potassium levels should be monitored weekly at the 
commencement of therapy and then every 1-2 months. Magnesium levels should be measured 
initially and then at 2-6 monthly intervals. Cyclosporin dosage should be reduced by 25-50% if 
serum creatinine increases more than 30% above baseline and should be discontinued if serum 
creatinine does not return to normal within one month. Renal biopsy may be indicated, particularly 
in those with nephrotic syndrome, at 1-2 yearly intervals. 
 
Cyclosporin levels may be measured although clinical monitoring is probably more helpful. If 
cyclosporin levels are measured monoclonal TDx or HPLC assays are recommended. A “therapeutic 
range” is not established in immunoregulatory disorders and close monitoring of serum urea and 
creatinine will provide a better indication of toxicity. Patients with underlying renal impairment may 
require lower blood levels for safe use of the cyclosporin. 
 

5 ANTICIPATED USE 
Psoriasis affects 1-2% of the population, however only  2% of patients have severe, refractory 
disease and hence may be considered for cyclosporin. This means that up to 1500 psoriasis patients 
per year in New South Wales may require treatment with cyclosporin. In 1992/93, however the 
actual number treated was much lower at approximately 40 patients, probably influenced by patients 
enrolled in clinical trials and the high cost of the drug to individual patients. 
 
Uveitis is the other indication for which relatively large numbers of patients may require treatment 
with cyclosporin. In 1992/93 approximately  40 patients received cyclosporin for uveitis. 
 
The patient numbers for the remaining indications will be small, limited by the toxicity of 
cyclosporin. In 1992/93, approximately 40-50 patients received cyclosporin for all other indications. 
 

6 FINANCIAL CONSIDERATIONS 
 
In 1992/93, the cost of cyclosporin use for non-transplant indications in New South Wales public 
hospitals was approximately $1,000,000. This figure could be expected to increase if the ADEC 
approved indications for cyclosporin use are expanded and PBS listing achieved. At present, the 
high cost of the drug and restricted availability are limiting its use. 
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