RNSH 2003  Pharm
Question 8

What is the least likely side effect of tacrolimus?

(a) seizures

(b) tremor

(c) hypercholesterolaemia

(d) diabetes

(e) hypomagnesaemia

TACROLIMUS  (FK-506)

Indications
· Prevention of rejection of heart and lung transplants

· Rejection resistant to existing immunosuppression
· Prevention of rejection of solid organ transplants

· Prevention and treatment of graft-versus-host disease in allogenic stem cell transplants

· Induction or maintenance of remission in immune and inflammatory disorders

Specific considerations 
Hepatic impairment 
Reduced metabolism and decreased drug clearance; monitor blood concentrations and patient response to tailor dosage.
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Renal impairment 
Dose-related nephrotoxicity; consider reducing the dose; monitor urea, creatinine and potassium plasma concentrations.

Drug interactions 
Tacrolimus is a macrolide (like erythromycin) and may interact with drugs known to interact with erythromycin

· Mycophenolate mofetil—increases mycophenolic acid concentrations

· Antacids—may reduce tacrolimus bioavailability
· Macrolide antibiotics, azole antifungals, calcium channel blockers, cimetidine, danazol, protease inhibitors—inhibit calcineurin inhibitor metabolism; increase calcineurin inhibitor concentration; monitor carefully for toxicity and reduce dose if needed; diltiazem is commonly used with cyclosporin to reduce cyclosporin dose requirements.


Calcineurin inhibitors are metabolised by the CYP3A4 enzyme system and their absorption is regulated by P-glycoprotein. Any drug or substance that inhibits, induces, or is metabolised by, CYP3A4 or transported by P-glycoprotein may potentially interact. Drug combinations can result in unpredictable individual outcomes. Effects of toxicity or subtherapeutic concentrations (eg graft loss) are potentially catastrophic, so the addition or removal of any drug to a calcineurin inhibitor regimen should be monitored carefully with clinical assessment and therapeutic drug monitoring. 

Hepatic enzyme inducers (rifamycins, carbamazepine, phenytoin, primidone, phenobarbitone, St John's Wort)—increase calcineurin inhibitor metabolism; loss of calcineurin inhibitor efficacy; monitor concentration and increase dose if needed.

Statins (eg atorvastatin, simvastatin)—increase risk of severe myopathy or rhabdomyolysis; use low initial dose of statin and monitor creatine kinase concentration, educate patient to report signs of muscle pain or weakness.

Potassium, potassium-sparing diuretics, ACE inhibitors, angiotensin II receptor antagonists—increase risk of hyperkalaemia; use with caution and monitor potassium concentration.

Other calcineurin inhibitors—additive or synergistic toxicity; increase nephrotoxicity and hyperkalaemia; combination contraindicated.



Adverse effects 

Adverse effects are commonly dose-related and reverse on dose reduction. Acceptance of adverse effects may be necessary to preserve transplant. Major dose limiting toxicity is nephrotoxicity.

Common 
hypertension, hypercholesterolaemia, tremor, paraesthesia, hyperaesthesia, elevated liver transaminases, hypomagnesaemia, hyperkalaemia, opportunistic infection, hirsutism (cyclosporin), gingival hyperplasia (more common in children and adolescents), diarrhoea, hyperglycaemia, increased insulin requirement, nephrotoxicity

Infrequent 
headache, permanent renal structural changes, muscle weakness, myopathy

Rare 
confusion, seizure, coma, psychosis, haemolytic uraemic syndrome, allergy to IV formulation

Carcinogenicity 
Increased risk of malignancy and lymphoproliferative disorders, particularly those that are Epstein–Barr virus-associated; risk increases with increased degree and duration of immunosuppression.

Concentration monitoring 

Trough (12-hour) whole blood concentrations recommended:

Practice points 

· monitor renal and hepatic function tests and trough tacrolimus concentrations every 2–3 months once the patient is clinically and biochemically stable 

· renal biopsy may be needed to differentiate tacrolimus toxicity from underlying disorder 

· drug-associated post-transplant onset diabetes mellitus may be reversible with dose reduction or over time 

AMH states that tremor, hypercholesterolaemia, hyperglycemia and hypomagnesaemia are all common side effects, and seizures are rare.  MIMS does not even list seizure as a side effect.  My answer would be (a) seizure.

