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OVERVIEW

Introduction
Cyclosporine is a calcineurin inhibitor and potent immunosuppressive agent used largely as a means of 
prophylaxis against cellular rejection after solid organ transplantation. Cyclosporine therapy can be associated 
with mild elevations in serum bilirubin and transient serum enzyme elevations, and to rare instances of 
clinically apparent cholestatic liver injury.

Background
Cyclosporine (sye" kloe spor' in), also called cyclosporin A, is a cyclic polypeptide of 11 amino acids produced by 
a fungal species (Beauveria nivea) which has profound immunosuppressive properties, particularly affecting T 
cells and the cellular immune response. Cyclosporine acts as an inhibitor of calcineurin which is responsible for 
activating an important signal transduction pathway of T cell activation. The result of the inhibition is a decrease 
in maturation of T lymphocytes and reduction in lymphokine production, including IL-2. Cyclosporine was 
introduced into use in the United States in the early 1980s and rapidly became part of the primary regimen of 
immunosuppression after allogenic, solid organ transplantation. Current indications are for prevention of organ 
rejection after transplantation and for therapy of active and recalcitrant rheumatoid arthritis and psoriasis. 
Cyclosporine is available as capsules of 25 and 100 mg in generic forms and under the brand name of 
Sandimmune, and as a more reliably absorbed microemulsion formulation of 25 and 100 mg in generic forms 
and under the brand name of Neoral (2003). Cyclosporine is also available in solution for oral and for 
intravenous use. Because of variable absorption, the usual maintenance dose of cyclosporine varies greatly and 
proper dosing requires monitoring for drug levels, which is also important because of its many dose dependent 
side effects and drug-drug interactions. Common side effects of cyclosporine include headache, dizziness, 
paresthesias, neuropathy, tremor, hypertension, hyperlipidemia, nephropathy, acne, hirsutism and gum 
hyperplasia. Uncommon but potentially severe adverse events include renal failure, microangiopathic hemolytic 
anemia, neurotoxicity, serious and opportunistic infections, increase risk of malignancy and anaphylactic 
reactions. Oral and parenteral cyclosporine should be prescribed only by physicians experienced in 
immunosuppressive therapy and management of its complications.

Hepatotoxicity
In several large clinical trials, initiation of cyclosporine therapy was associated with mild elevations in serum 
bilirubin levels, often without significant increases in serum ALT or alkaline phosphatase. Elevations in serum 
enzymes were also described, but less commonly. Recently, these complications appear to be less frequent, 
perhaps because of more careful dosing and monitoring of cyclosporine levels. Furthermore, in treatment of 



autoimmune diseases without the many complications of transplantation, cyclosporine therapy has been 
associated with mild serum alkaline phosphatase elevations in up to 30% of patients, but the abnormalities are 
asymptomatic, usually self-limiting and rarely require dose adjustment. In several case series, cyclosporine 
therapy has also been associated with biliary sludge and cholelithiasis. Isolated case reports of clinically apparent 
acute liver injury have been attributed to cyclosporine. The time to onset was within a few weeks of starting 
cyclosporine and the pattern of serum enzyme elevations was cholestatic. Recovery was prompt once 
cyclosporine was stopped and cases of chronic hepatitis or acute liver failure due to cyclosporine have not been 
reported.

Likelihood score: C (probable rare cause of clinically apparent liver injury).

Mechanism of Injury
Cyclosporine undergoes extensive hepatic metabolism and because of its interaction with the cytochrome P450 
system (CYP 3A4) is susceptible to severe drug-drug interactions. In animal models, cyclosporine decreases bile 
flow which may account for the mild hyperbilirubinemia that occurs with high doses.

Outcome and Management
The serum bilirubin and liver enzyme elevations that can accompany cyclosporine use are usually mild, 
asymptomatic and self-limiting; if not, they usually resolve rapidly upon dose reduction. The rare instances of 
cholestatic liver injury due to cyclosporine usually resolve with discontinuation and most (but not all) patients 
can tolerate switching to tacrolimus. Cyclosporine has not been associated with instances of acute liver failure or 
vanishing bile duct syndrome.

Agents used specifically for the prophylaxis against allograft rejection include cyclosporine, mycophenolate 
mofetil, sirolimus and tacrolimus, as well as azathioprine and corticosteroids.

Drug Class: Transplant Agents; Antirheumatic Agents, Major Immunosuppressive Agents; Dermatologic Agents

Other Drugs in the Class, Transplant Drugs: Mycophenolate, Sirolimus, Tacrolimus

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Cyclosporine – Generic, Neoral®, Sandimmune®

DRUG CLASS

Dermatologic Agents; Transplant Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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Laupacis A, Keown PA, Ulan RA, Sinclair NR, Stiller CR. Hyperbilirubinaemia and cyclosporin A levels. Lancet. 
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Ferguson RM, Rynasiewicz JJ, Sutherland DE, Simmons RL, Najarian JS. Cyclosporin A in renal transplantation: 
a prospective randomized trial. Surgery. 1982;92:175–82. PubMed PMID: 6285533.
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(Review of mechanism of toxicity of cyclosporine; hyperbilirubinemia may be caused by inhibition of bile flow).
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in liver allograft biopsies associated with elevated whole blood and tissue cyclosporine concentrations. Mod 
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(Among 16 patients on cyclosporine after liver transplantation, histology of liver showed minor abnormalities of 
bile duct epithelium).

Demetris AJ, Fung JJ, Todo S, McCauley J, Jain A, Takaya S, Alessiani M, et al. Conversion of liver allograft 
recipients from cyclosporine to FK506 immunosuppressive therapy - a clinicopathologic study of 96 patients. 
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(Switching patients from cyclosporine to tacrolimus often improved acute rejection, but rarely improved chronic 
liver injury or suspected hepatotoxicity).

Mor E, Sheiner PA, Schwartz ME, Emre S, Guy S, Miller CM. Reversal of severe FK506 side effects by conversion 
to cyclosporine-based immunosuppression. Transplantation. 1994;58:380–2. PubMed PMID: 7519800.

(Severe side effects of tacrolimus therapy requiring dose modification or switching to cyclosporine occurred in 
15 of 90 patients [17%] including nephropathy, diabetes and neuropathy, but not hepatotoxicity).

Jazzar A, Fagiuoli S, Caraceni P, Deal S, Wright HI, Sisson S, Gavaler J, et al. Incidence and etiology of hepatic 
dysfunction in heart transplant recipients receiving a cyclosporine-based triple immunosuppressive therapy. 
Transplant Proc. 1994;26:2654. PubMed PMID: 7940829.
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(Among 100 heart transplant recipients, 52 had abnormal liver tests, causes being viral hepatitis in 27%, 
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Kowdley KV, Keeffe EB. Hepatotoxicity of transplant immunosuppressive agents. Gastroenterol Clin North Am. 
1995;24:991–1001. PubMed PMID: 8749908.
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and TPN).
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Nephron. 1997;76:368. PubMed PMID: 9226250.
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P 263 U/L], resolving on stopping cyclosporine and recurring 3 months after restarting [bilirubin 3.4 mg/dL, 
ALT 72 U/L, Alk P 400 U/L], resolving within 2 weeks of stopping).

Tsamandas AC, Jain AB, Felekouras ES, Fung JJ, Demetris AJ, Lee RG. Central venulitis in the allograft liver: a 
clinicopathologic study. Transplantation. 1997;64:252–7. PubMed PMID: 9256183.

(Among 27 patients with central venulitis receiving cyclosporine or tacrolimus, there was no association with 
drug levels and the histological lesion was attributed to rejection rather than drug induced liver injury).

Ngo MD, Hagè H, Rosa I, Cartier VA, Lons T, Gordin J, Chousterman M. Presse Med. 1999;28:1873–5. [Acute 
hepatitis in the course of cyclosporine therapy of Crohn's disease]. French. PubMed PMID: 10587720.

(26 year old woman with Crohn's disease on total parenteral nutrition developed marked rises in ALT [30 times 
ULN] and minimal increase in Alk P and bilirubin 1 week after starting cyclosporine, resolving within 2 
weeks of stopping; multiple other drugs given).

Yuan QS, Zheng FL, Sun Y, Yu Y, Li Y. Rescue therapy with tacrolimus in renal graft patients with cyclosporine 
A-induced hepatotoxicity: a preliminary study. Transplant Proc. 2000;32:1694–5. PubMed PMID: 11119896.

(7 renal transplant recipients with suspected cyclosporine hepatotoxicity were switched to tacrolimus, ALT 
levels decreased from 28-119 to 24-43 U/L; no mention of bilirubin, Alk P or symptoms).

Emre S, Genyk Y, Schluger LK, Fishbein TM, Guy SR, Sheiner PA, Schwartz ME, et al. Treatment of tacrolimus-
related adverse effects by conversion to cyclosporine in liver transplant recipients. Transpl Int. 2000;13:73–8. 
PubMed PMID: 10743694.

(Among 388 liver transplant recipients treated with tacrolimus, 70 required conversion to cyclosporine because 
of side effects, including 6 for late hepatotoxicity, often for steatohepatitis or recurrent autoimmune hepatitis, 
with improvement in 4).

Russo MW, Galanko JA, Shrestha R, Fried MW, Watkins P. Liver transplantation for acute liver failure from 
drug-induced liver injury in the United States. Liver Transpl. 2004;10:1018–23. PubMed PMID: 15390328.

(Among ~50,000 liver transplants reported to UNOS between 1990 and 2002, 270 [0.5%] were done for drug 
induced acute liver failure, 124 for acetaminophen and 137 for other drugs or toxins, but none for agents 
used to prevent transplant rejection).
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pediatric liver transplantation and steroid-resistant graft rejection. Pediatr Transplant. 2006;10:220–4. 
PubMed PMID: 16573611.

(Among 112 children undergoing liver transplantation and switched from cyclosporine to tacrolimus because of 
steroid resistant rejection, 6 [5.4%] developed a cholestatic syndrome within 2 weeks of change of 
medications).
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by both tacrolimus and cyclosporine after living donor liver transplantation. J Nippon Med Sch. 
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(56 year old liver transplant recipient developed fluctuating ALT elevations [averaging 200-300 U/L] and 
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lower doses of tacrolimus and mycophenolate).
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Liver Injury Network (DILIN). Causes, clinical features, and outcomes from a prospective study of drug-
induced liver injury in the United States. Gastroenterology. 2008;135:1924–34. PubMed PMID: 18955056.

(Among 300 cases of drug induced liver disease in the US collected between 2004 and 2008, none were 
attributed to cyclosporine, tacrolimus, sirolimus or mycophenolate).

Reuben A, Koch DG, Lee WM; Acute Liver Failure Study Group. Drug-induced acute liver failure: results of a 
U.S. multicenter, prospective study. Hepatology. 2010;52:2065–76. PubMed PMID: 20949552.

(Among 1198 patients with acute liver failure enrolled in a US prospective study between 1998 and 2007, 133 
were attributed to drug induced liver injury, but none to an agent used to prevent transplant rejection).

Björnsson ES, Bergmann OM, Björnsson HK, Kvaran RB, Olafsson S. Incidence, presentation and outcomes in 
patients with drug-induced liver injury in the general population of Iceland. Gastroenterology. 
2013;144:1419–25. PubMed PMID: 23419359.

(In a population based study of drug induced liver injury from Iceland, 96 cases were identified over a 2 year 
period, none of which were attributed to an anti-rejection agent used in transplantation).

Hernández N, Bessone F, Sánchez A, di Pace M, Brahm J, Zapata R, A, Chirino R, et al. Profile of idiosyncratic 
drug induced liver injury in Latin America: an analysis of published reports. Ann Hepatol. 2014;13:231–9. 
PubMed PMID: 24552865.

(Among 176 reports of drug induced liver injury from Latin America published between 1996 and 2012, one 
was attributed to mycophenolate but none to cyclosporine, sirolimus or tacrolimus).

Ko MS, Choi YH, Jung SH, Lee JS, Kim HS, Lee CH, Kim SG. Tacrolimus therapy causes hepatotoxicity in 
patients with a history of liver disease. Int J Clin Pharmacol Ther. 2015;53:363–71. PubMed PMID: 
25740263.

(Analysis of electronic medical records from 2462 Korean patients with a history of liver taking tacrolimus or 
cyclosporine from 2002-2008, found that peak ALT levels were higher [50 vs 41 U/L] and time to peak was 
shorter [101 vs 142 days] in the tacrolimus treated patients).

Chalasani N, Bonkovsky HL, Fontana R, Lee W, Stolz A, Talwalkar J, Reddy KR, et al.; United States Drug 
Induced Liver Injury Network. Features and outcomes of 899 patients with drug-induced liver injury: The 
DILIN Prospective Study. Gastroenterology 2015; 148: 1340-52. e7.

(Among 899 cases of drug induced liver injury enrolled in a US prospective study between 2004 and 2013, one 
case was attributed to cyclosporine, but none to tacrolimus, sirolimus or mycophenolate mofetil).
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Fiore M, Leone S, Maraolo AE, Berti E, Damiani G. Liver Illness and Psoriatic Patients. Biomed Res Int. 
2018;2018:3140983. PubMed PMID: 29546055.

(Review of liver disease in psoriasis including drug induced liver injury due to methotrexate, acitretin, TNF 
inhibitors, cyclosporine, and leflunomide).
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