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CY CLOSPORINE is  an e ffe ctive  drug in  acute ex acerba-
tions of corticoste roid res is tant ulcerative colitis , but
its  e fficacy to  m ain tain  diseas e rem iss ion  is  not clear.
Cyclosporin e m ay not be  as  effective in  Crohn ’s
disease . How ever, being a rapidly acting im m unosup-
pressant, cyclosporine  m ay be a valuable th erapeutic
option  in  the  short-term  to tr eat corticoste roid re s is t-
an t Crohn ’s  disease and ulce rative colitis .
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Introduction

The efficacy of immunosuppressive drugs like aza-
thioprine and 6-mercaptopurine to treat the chronic
inflammatory bowel diseases (IBD) ulcerative colitis
(UC) and Crohn’s disease (CD) is now generally
accepted. However, a major drawback to the use of
these immunosuppressants is the 2–3 month delay in
onset of their clinical action, thereby limiting their
role in severe acutely active disease.

The success of the rapidly acting immunosup-
pressive drug cyclosporine in solid organ trans-
plantation and chronic inflammatory diseases such
as psoriasis and rheumatoid arthritis paved the way
to determine the efficacy of cyclosporine in IBD.
The following review will focus on clinical response
in controlled trials, pharmacology, side effects and
toxicity of cyclosporine treatment in CD and UC.

Cyclosporine in Crohn’s Disease

Numerous open studies have suggested that cyclo-
sporine may be effective in active CD which has not
responded to conventional treatment including cor-
ticosteroids, aminosalicylates and antibiotics.1 How-
ever, only four controlled trials of cyclosporine for
the treatment of CD have been published.2–6 In
three of these studies a total number of 633 patients
was treated with low-dose oral cyclosporine (5 mg/
kg/day and whole blood concentrations ranging
from 100–250 ng/ml) or placebo.4–6 These studies
failed to demonstrate any significant beneficial

effect of chronic low-dose oral cyclosporine for
chronically active CD or for remission maintenance.
Given alone as initial treatment, cyclosporine was
less effective than conventional treatment.7

Only one controlled study using high-dose oral
cyclosporine (5–7.5 mg/kg/day) for CD has been
published.2,3 At 3 months 59% of the patients treated
with cyclosporine had improved compared with 32%
in the placebo group.2 The whole blood concentra-
tions were higher in the responders (471 ng/ml) than
in the nonresponders (309 ng/ml). However, the
beneficial effect did not persist after cyclosporine was
stopped.3 Two studies have suggested efficacy of
cyclosporine for fistulizing CD.8,9 At present, it seems
reasonable to limit the use of cyclosporine to patients
with severely active CD who failed to respond to
corticosteroids and aminosalicylates, and preferably
in a clinical research setting.

Cyclosporine in Ulcerative Colitis
Several open studies have reported a beneficial effect
of cyclosporine in the treatment of UC.10,11 Only one
small controlled trial showed that cyclosporine, given
in an intravenous dosage of 4 mg/kg/day comparable
with an oral dosage of 12–16 mg/kg/day, w ill induce a
remission in 83% of patients w ith severe ulcerative
colitis compared with 0% of the placebo-treated
patients.12 It is important to realize that only 45% of
these patients avoided colectomy during 6 months of
follow-up.13 One controlled trial of low-dose cyclo-
sporine enemas for left-sided UC had negative
results .14
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The general experience of these studies in UC is
that 50–70% of the patients will require surgery
during the following 12 months after starting cyclo-
sporine therapy. However, using cyclosporine treat-
ment some patients, especially those with a first
attack, w ill not lose their colon. In others, colectomy
can be performed when the patient is in a better
physical condition and the ileo-anal pouch anastomo-
sis done as a one-stage procedure w ithout the need of
a stoma. Recently, an excellent paper has been
published describing in detail guidelines how to use
and monitor cyclosporine treatment in UC
patients.15

Pharmacology
Cyclosporine is a lipophilic peptide which inhibits
T-helper cell interleukin-2 (IL-2) mRNA transcription
and production, and also the release of other lympho-
kines such as interferon-gamma, IL-3, IL-4, IL-5, and
tumour necrosis factor-alpha, resulting in altered T
cell and B cell function.16,17 At present, it is not
known whether these effects on cellular and humoral
immunity account for any therapeutic effect in IBD.
Alternatively, neutralization of the neutrophil chem-
otactic properties of extracellular cyclophillin by
cyclosporine has been proposed as the primary mode
of action in IBD.18 This hypothesis could explain the
better responsiveness to cyclosporine in UC com-
pared with CD, because in UC neutrophil influx  may
play a bigger role than in CD. Although the effective-
ness of cyclosporine in treating IBD could be dose
related, there is also evidence that low-dose cyclo-
sporine may even worsen tissue inflammation and
injury by changing specific lymphocyte subpopula-
tions.18 In mice, it has been shown that low-dose
cyclosporine causes a switch from a T-helper 1 to a
T-helper 2 response thereby augmenting the inflam-
matory response.19

The distribution and elimination kinetics of cyclo-
sporine in patients with CD do not differ from those
in other patient groups or controls, whereas the
extent and rate of oral bioavailability may be
decreased.20,21 The absorption of cyclosporine can be
described by zero-order kinetics in patients with CD,
implying that the gut transit time is important for the
amount of cyclosporine absorbed.20 In one study, 10%
of patients w ith CD showed cyclosporine malabsorp-
tion based on blood levels.4 In addition, absorption of
cyclosporine is significantly affected by bile salts.
Recently, a new formulation of cyclosporine –Neoral–
has been developed, which consists of a micro-
emulsion of cyclosporine employing a surfactant, a
lipophilic solvent, a hydrophilic solvent, and a cosol-
vent.22 This new formulation ensures rapid release of
cyclosporine within the gastrointestinal tract and a
more uniform presentation to the absorptive surface
of the upper small bowel. This results in consistent

dispersion of the drug in the gastrointestinal tract
without the need for additional emulsifiers like bile
salts. Studies have demonstrated that in patients w ith
CD who have problems absorbing cyclosporine,
conversion to Neoral results in correction of cyclo-
sporine malabsorption.22 At present, however, it
remains unclear whether initial therapy with intra-
venous cyclosporine is superior to oral
administration.

Side Effects and Toxicity
Being a powerful immunosuppressant, cyclosporine
also has potential side effects including: renal insuffi-
ciency (6%), hypertension (11%), infectious complica-
tions (3%), severe neurological disorders including
epilepsy (1%), paresthesias (26–70%), tremor (7%),
headache (5%), hypertrichosis (13%), gingival hyper-
plasia (2%), and anaphylaxis (0.3%)23 –26 (Table 1).

Cyclosporine is metabolized in the liver and both
cyclosporine and its metabolites are excreted in bile
and little cyclosporine appears in the urine. Renal
impairment does not alter the elimination of cyclo-
sporine. Any drug that inhibits the cytochrome P-450
system will increase cyclosporine levels (ketocona-
zole, fluconazole, cimetidine, erythromycin, diltia-
zem, verapamil), whereas drugs that induce the P-450
system will decrease cyclosporine levels (rifampicin,
phenobarbital, phenytoin, carbamazepine).

Nephropathy due to long-term cyclosporine treat-
ment is an important issue. The direct effect of
cyclosporine is a vasoconstriction of preglomerular
arterioles with a secondary decrease in glomerular
filtration rate and an increased proximal tubular
fractional reabsorption rate. This may result in
increased tubular transit time and tubular atrophy and
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Table 1. Side effects of cyclosporine

Side effects which tend to occur during chronic
administration
d hypertrichosis
d gingival hyperplasia
d hypomagnesaemia
d gout
d diabetes mellitus

Side effects requiring dose reduction
d hypertension
d paresthesias
d tremor
d headache
d increase in serum creatinine > 30%

Side effects requiring stopping cyclosporine administration
d jaundice
d infectious complications (especially Pneumocystis carinii

and fungal infections)
d lymphoma
d anaphylaxis
d severe neurological disorders including epilepsy



interstitial fibrosis.20 It has been suggested that one-
fifth of patients w ith autoimmune diseases treated
with cyclosporine have histological evidence of
nephropathy.27

A few case reports dealing with severe and
sometimes fatal opportunistic infections have been
reported.23–26 Importantly, these infections occurred
during high-dose cyclosporine treatment in combina-
tion with corticosteroids.

Conclusions
Cyclosporine is an effective therapeutic option in
acute exacerbations of UC not responding to corticos-
teroids. When given orally, its long-term efficacy is
questionable. Low-dose oral cyclosporine is not effec-
tive in either quiescent or active CD. Cyclosporine
can be used as rescue therapy to ‘buy time’: most
patients who benefit on the short-term from cyclo-
sporine, w ill require further treatment for their IBD in
the form of follow-up surgery or other remission
maintaining drugs like azathioprine or 6-mercaptopur-
ine. The introduction of a new formulation of
cyclosporine has improved the absorption kinetics of
the drug and the consistency of plasma levels after
oral dosage. Cyclosporine side effects, especially
nephrotoxicity, are common necessitating adequate
monitoring.

References
1. Sandborn WJ. A critical review  of cyclosporine therapy in inflammatory

bowel disease. Inflamm Bowel Dis 1995; 1: 48–63.
2. Brynskov J, Freund L, Rasmussen SN, et al. Final report on a placebo-

controlled, double-blind, randomized trial of cyclosporin treatment in
active chronic Crohn’s disease. Scand J Gastro entero l 1991; 26:
689–695.

3. Brynskov J, Freund L, Rasmussen SN, e t a l. Placebo-controlled double-
blind randomized trial of cyclosporine therapy in active Crohn’s disease.
N Engl J Med 1989; 321 : 845–850.

4. Feagan BG, McDonald JWD, Rochon J, et a l. Low-dose cyclosporine for
the treatment of Crohn’s disease. N Engl J Med 1994; 330 :
1846–1851.

5. Jewell DP, Lennard-Jones JE, and the Cyclosporin Study Group of Great
Britain and Ireland. Oral cyclosporin for chronic active Crohn’s disease.
A multicentre controlled trial. Eur J Ga stroente ro l Hepato l 1994; 6:
499–505.

6. Stange EF, Modigliani R, Pena AS, et al. European trial of cyclosporine in
chronic active Crohn’s disease: a 12-month study. Gas tro entero lo gy
1995; 109 : 774–782.

7. Nicholls S, Domizio P, Williams CB, Dawnay A, Braegger CP, MacDonald
TT, Walker-Smith JA. Cyclosporin as initial treatment for Crohn’s disease.
Arch Dis  Child 1994; 71: 243–247.

8. Hanauer SB, Smith MB. Rapid closure of Crohn’s disease fistulas with
intravenous cyclosporin A. Am J Gastroente ro l 1993; 39: 374–380.

9. Present DH, Lichtiger S. Efficacy of cyclosporine in treatment of fistula in
Crohn’s disease. Dig Dis  Sci 1994; 39: 374–380.

10. Gupta S, Keshavarzian A, Hodkson HJF. Cyclosporine in ulcerative colitis.
Lancet 1984; ii: 1277–1278.

11. Lichtiger S. Cyclosporine therapy in inflammatory bowel disease: open-
label experience. Mt Sinai J Med 1990; 57: 315–319.

12. Lichtiger S, Present DH, Kornbluth AA, et a l. Cyclosporine in severe
ulcerative colitis refractory to steroid therapy. N Engl J Med 1994; 330 :
1841–1845.

13. Kornbluth A, Lichtiger S, Present D, Hanauer S. Long-term results of oral
cyclosporin in patients with severe ulcerative colitis: A double-blind,
randomized, multi-center trial. Gas tro entero lo gy 1994; 106 : A714.

14. Sandborn WJ, Tremaine WJ, Schroeder KW, et a l. A placebo-controlled
trial of cyclosporine enemas for mildly to moderately active left-sided
ulcerative colitis. Gas tro entero lo gy 1994; 106 : 1429–1435.

15. Kornbluth A, Present D, Lichtiger S, Hanauer S. Cyclosporin for severe
ulcerative colitis: a user’s guide. Am J Gastro entero l 1997; 92:
1424–1428.

16. Elliott JF, Lin Y, Mizel SB, Bleackley RC, Harnish DG, Paetkau V. Induction
of interleukin 2 messenger RNA inhibited by cyclosporin A. Science
1984; 226 : 1439–1441.

17. Bunjes D, Hardt C, Rollinghoff M, Wagner H. Cyclosporin A mediates
immunosuppression of primary cytotoxic T cell responses by impairing
the release of interleukin 1 and interleukin 2. Eur J Immunol 1981; 11:
657–661.

18. Bernstein CN, Shanahan F. Cyclosporine and inflammatory bowel
disease: still more questions. Gastroente ro lo gy 1995; 108 : 943–945.

19. Bretscher PA, Havele C. Cyclosporin A can sw itch the immune response
induced by antigen from humoral to a cell-mediated mode. Eur J
Immuno l 1992; 22: 349–355.

20. Brynskov J, Freund L, Campanini MC, Kampmann JP. Cyclosporin
pharmacokinetics after intravenous and oral administrationin patients
with Crohn’s disease. Scand J Ga stro ente ro l 1992; 27 : 961–967.

21. Fluckiger SS, Schmidt C, Meyer A, Kallay Z, Johnston A, Kutz K.
Pharmacokinetics of orally administered cyclosporine in patients with
Crohn’s disease. J Clin Pharmacol 1995; 35: 681–687.

22. Levy GA, Grant D. Neoral in liver transplantation. Transplant Proceed
1996; 28: 1019–1021.

23. Sandborn WJ. A review of immune modifier therapy for inflammatory
bowel disease: azathioprine, 6-mercaptopurine, cyclosporine, and
methotrexate. Am J Gastro entero l 1996; 91 : 423–433.

24. Lobo AJ, Juby LD, Smith AH, e t al. Effect of oral cyclosporin on renal
function in Crohn’s disease. Dig Dis  Sci 1993; 38 : 1624–1630.

25. Scalzini A, Barni C, Stellini R, Sueri L. Fatal invasive aspergillosis during
cyclosporine and steroids treatment for Crohn’s disease [letter]. Dig Dis
Sci 1995; 40: 528.

26. Quan VA, Saunders BP, Hicks BH, Sladen GE. Cyclosporin treatment for
ulcerative colitis complicated by fatal Pneumocystis carinii pneumonia.
Br Med J 1997; 314 : 363–364.

27. Feutren G, Mihatsch MJ, Committee for the International Kidney Biopsy
Registry of Cyclosporine in Autoimmune Diseases. Risk factors for
cyclosporine-induced nephropathy in patients w ith autoimmune dis-
eases. N Engl J Med 1992; 326 : 1654–1660.

Received 9 March 1998;
accepted 11 March 1998

Cyclosporine and IBD

Mediators of Inflammation · Vol 7 · 1998 147


