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Table 11-2

Immunosuppressive drugs by grouping

Immunophilin binders
Calcineurin inhibitors
Cyclosporine
Tacrolimus
Noninhibitors of calcineurin
Sirolimus
Antimetabolites
Inhibitors of de novo purine synthesis
Azathioprine
Mycophenolate mofetil
Biologic immunosuppression
Polyclonal antibodies
Atgam
Antithymocyte immunoglobulin
Monoclonal antibodies
Muromonab-CD3
Basiliximab
Belatacept
Alemtuzumab
Rituximab
Bortezomib
Eculizumab
Other
Corticosteroids
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Summary of the main immunosuppressive drugs

DRUG MECHANISM OF ACTION | ADVERSE EFFECTS CLINICAL USES DOSAGE
Cyclosporine Binds to cyclophilin Nephrotoxicity Improved bioavailability of Oral dose 5 mg/kg per
(CSA) Inhibits calcineurin and | Tremor microemulsion form day (given in two
IL-2 synthesis Hypertension divided doses)
Hirsutism
Tacrolimus Binds to FKBP Nephrotoxicity Improved patient and graft IV 0.015 mg/kg per day
(FK506) Inhibits calcineurin and | Hypertension survival in (liver) primary as continuous infusion
[L-2 synthesis Neurotoxicity immunosuppression and PO 0.05 mg/kg per day
Gl toxicity (nausea, rescue therapy (given every 12 h)
diarrhea) Used as mainstay of
maintenance protocols
Mycophenolate | Antimetabolite Leukopenia Effective for primary 1 g bid PO
mofetil Inhibits enzyme Gl toxicity immunosuppression in
necessary for de novo combination with tacrolimus
purine synthesis
Sirolimus Inhibits lymphocyte Thrombocytopenia May allow early withdrawal 24 mg/d, adjusted to
effects driven by IL-2 | Increased serum of steroids and decreased trough drug levels
receptor cholesterol/LDL calcineurin doses
Poor wound healing
Corticosteroids | Multiple actions Cushingoid state Used in induction, maintenance, | Varies from milligrams
Anti-inflammatory Glucose intolerance and treatment of acute to several grams per
Inhibits lymphokine Osteoporosis rejection day
production Maintenance doses,
5-10 mg/d
Azathioprine Antimetabolite Thrombocytopenia Used in maintenance protocols | 1-3 mg/kg per day for
Interferes with DNA and | Neutropenia or if intolerance to maintenance
RNA synthesis Liver dysfunction mycophenolate mofetil
Belatacept | T-cell blocker Increased risk of New drug for maintenance 5-10 mg/kg per day
bacterial infections immunosuppression in renal infusion

transplants only

FKBP = FK506-binding protein: GI = gastrointestinal: [L = interleukin: IV = intravenous; LDL = low-density lipoprotein; PO = oral



Drug interactions and side effects associated with
calcineurin inhibitors

INTERACTIONS | MEDICATIONS

Inhibition of
metabolism

Induction of

metabolism

Hyperkalemia

Nephrotoxicity

Clarithromycin, erythromycin, azole
antifungals, diltiazem, verapamil,

nicardipine, amiodarone, grapefruit juice,

ritonavir, azithromycin

caspofungin

Nevirapine, rifampin, St. John’s wort,
carbamazepine, phenobarbital, phenytoin,

Potassium-sparing diuretics, angiotensin-

converting enzyme inhibitors (ACE-Is),
angiotensin receptor blockers (ARBs).
B-blockers, trimethoprim-sulfamethoxazole

Nonsteroidal anti-inflammatory drugs,

aminoglycosides, amphotericin, ACE-Is,

ARBs

Side effects and drug interactions of the main immunosuppressive drugs

s Ul jgol g il Ll jLcoesy )

OTHER MEDICATIONS THAT

OTHER MEDICATIONS
THAT DECREASE BLOOD

OTHER MEDICATIONS
THAT POTENTIATE

COMMON SIDE EFFECTS | INCREASE BLOOD LEVELS LEVELS TOXICITY
Cyclosporine Hypertension, Verapamil, diltiazem, Isoniazid, Nephrotoxicity:
(CSA) nephrotoxicity, clarithromycin, azithromycin, carbamazepine, ganciclovir,
hirsutism, neurotoxicity, | erythromycin, azole antifungals, | phenobarbital, aminoglycosides,
gingival hyperplasia, protease inhibitors, grapefruit phenytoin, rifampin, NSAIDs, ACE-Is, and
hypomagnesemia, juice St. John's Wort ARBs
hyperkalemia
Tacrolimus Hypertension, Verapamil, diltiazem, Isoniazid, Nephrotoxicity:
(FK506) nephrotoxicity, alopecia, | clarithromycin, azithromycin, carbamazepine, ganciclovir,
hyperglycemia, erythromyein, azole antifungals, | phenobarbital, aminoglycosides,
neurotoxicity, protease inhibitors, grapefruit phenytoin, rifampin, NSAIDs, ACE-Is, and
hypomagnesemia, juice St. John’s wort ARBs
hyperkalemia
Sirolimus Thrombocytopenia and | Verapamil, diltiazem, Isoniazid, —
neutropenia, elevated clarithromycin, azithromycin, carbamazepine,
cholesterol, extremity | erythromycin, azole antifungals, | phenobarbital,
edema, impaired wound | protease inhibitors, grapefruit phenytoin, rifampin,
healing juice St. John's wort
Mycophenolate | Leukopenia, —_ Cholestyramine, Bone marrow
mofetil thrombocytopenia, antacids suppression:
Gl upset valganciclovir,
ganciclovir, TMP-SMX
Corticosteroids | Hyperglycemia, — — —

osteoporosis‘ cataracts,
myopathy, weight gain

Azathioprine

Leukopenia, anemia,
thrombocytopenia,
neoplasia, hepatitis,
cholestasis

Bone marrow
suppression: allopurinol,
sulfonamides

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; NSAID = nonsteroidal anti-inflammatory drug; TMP-SMX =
trimethoprim-sulfamethoxazole
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