Pioglitazone

(Actos®, Lilly)

Classification:
Antidiabetic Agents; Miscellaneous Antidiabetic Agents

Description: Actos® may be confused with Actidose®, Actonel®
Pioglitazone is an oral antidiabetic agent that acts primarily by decreasing insulin resistance. Pioglitazone belongs to a different chemical class and has a different pharmacological action than the sulfonylureas, metformin, or the α- glucosidase inhibitors. It is synthesized and used as the racemic mixture. The two enantiomers of pioglitazone inter- convert in vivo. No differences were found in the pharmacologic activity between the two enantiomers.

Pharmacology: 

Pioglitazone is a thiazolidinedione antidiabetic agent that depends on the presence of insulin for its mechanism of action. Pioglitazone decreases insulin resistance in the periphery and in the liver resulting in increased insulin- dependent glucose disposal and decreased hepatic glucose output. Unlike sulfonylureas, Pioglitazone is not an insulin secretagogue. Pioglitazone is a potent and highly selective agonist for peroxisome proliferator- activated receptor- gamma (PPARγ). PPAR receptors are found in tissues important for insulin action such as adipose tissue, skeletal muscle, and liver. Activation of PPARγ nuclear receptors modulates the transcription of a number of insulin responsive genes involved in the control of glucose and lipid metabolism.

Pharmacokinetics: 

Absorption:
Absorbed quickly. Food delays the time but not the extent of absorption.

Distribution: 
Parent compound and metabolites are extensively protein bound (>99%) primarily to serum albumin.

Metabolism:
Extensively metabolized by hydroxylation and oxidation; the metabolites also partly convert to glucuronide or sulfate conjugates. Metabolites are pharmacologically active in animal models. In vitro data demonstrate that multiple CYP isoforms are involved in the metabolism including CYP2C8 and, to a lesser degree, CYP3A4.

Elimination:
15- 30% of the dose is recovered in the urine as the metabolites and their conjugates. It is presumed that most of the oral dose is excreted into the bile either unchanged or as metabolites and eliminated in the feces.

Indications:


Pioglitazone is indicated for the treatment of Type 2 diabetes as monotherapy and in combination with a sulfonylurea, metformin, or insulin when diet and exercise plus the single agent does not result in adequate glycemic control.

Dosage: Therapy is initiated at 15 or 30 mg once daily. Doses may be increased to 45 mg once daily. 

Contraindications and Precautions: 

· Pregnancy category C

· Hypersensitivity to this agent

· Do not use in patients with serious liver disease (transaminases >2.5 times the upper limit of normal)

· Do not use in patients who experienced jaundice during Troglitazone therapy

· Do not use in patients with type 1 diabetes as this agent requires the presence of insulin

· Use with caution in patients with anemia (may reduce H/H)

· Use with caution in patients with edema or heart failure as it may increase plasma volume and exacerbate these conditions

Interactions: 

Pioglitazone is a substrate of CYP 2C8/9 and 3A4 and inhibits 2C8/9 (strong), 2C19 (weak), 2D6 (moderate) and 3A4 (weak).

Increased effect/toxicity: Thioridazine (due to risk of arrhythmias). The effect of Pioglitazone can be increased by azole antifungals, Ciprofloxacin, Clarithromycin, Delavirdine, Diclofenac, Doxycycline, Erythromycin, Fluconazole, Gemfibrozil, Imatinib, Isoniazid, Itraconazole, Ketoconazole, Nefazodone, Nicardipine, NSAIDs, Propafol, protease inhibitors, Quinidine, Sulfonamides, Verapamil.

Pioglitazone may increase the effects of amiodarone, amphetamines, Dextromethorphan, Fluoxetine, Glimepiride, Glipizide, Lidocaine, Mirtazapine, Nateglinide, Nefazodone, Paroxetine, Phenytoin, Risperidone, Ritonavir, Rosiglitazone, Sertraline, Thioridazine and Warfarin.

Pioglitazone effects may be decreased by aminoglutethimide, Carbamazepine, Nafcillin, Nevirapine, Phenobarbital and Phenytoin. Bile acid sequestrants may decrease Pioglitazone levels. St. John’s wart may decrease Pioglitazone levels.

Pioglitazone may decrease the effects of 2D6 prodrug substrates (e.g., codeine, Hydrocodone, Oxycodone and Tramadol). The effects of oral contraceptives may be decreased.

Adverse Reactions: 

The most common adverse reactions (>10%) include: weight gain and upper respiratory tract infection. Less common adverse reactions (1%-10%) include: edema, headache, fatigue, hypoglycemia, anemia, myalgia, sinusitis, pharyngitis. Serious but life threatening adverse reactions include: CHF, dyspnea, hepatic failure, hepatitis, increased CPK or liver transaminase levels

Costs and Monitoring: 

Pioglitazone: 2.87 – 4.97 per day.

Rosiglitazone: 1.63 – 4.30 per day

Monitoring should include clinical outcomes such as Hemoglobin A1c and serum glucose. Assessment of liver transaminases should be performed prior to initiation and periodically during therapy.

Product Identification: 

Tablet: 15 mg, 30 mg, 45 mg

Efficacy: 
There are no published head-to-head, randomized, blinded clinical trials comparing between Rosiglitazone and Pioglitazone. Therefore, direct comparison of these two agents is impossible. Utilizing data from patients switched from Troglitazone (when it was taken off the market) to either Rosiglitazone or Pioglitazone, some observations can be made.

Switch studies show no consistent findings in improvement or degradation of glycemic control or change in weight between Rosiglitazone and Pioglitazone. These studies also suggested that there might be some differences between the agents with respect to their effects on lipid levels. Rosiglitazone tended to increase total cholesterol and LDL-cholesterol levels and Pioglitazone tended to decrease total cholesterol and triglyceride levels.

Conclusions: 

Changes in glycemic control appear to be similar with Rosiglitazone and Pioglitazone. However, there may be some difference between these two agents with respect to their effect on lipid levels. These lipid effects appear to be of small magnitude and a shift in LDL-cholesterol particle size might be responsible for some of the LDL elevation seen with Rosiglitazone. Additional studies are needed to directly compare these two agents, assess the difference in lipid level effects and determine the clinical significance of these effects on morbidity and mortality.

Pioglitazone is at least as effective as Rosiglitazone in respect to glycemic control. Additionally, Pioglitazone may afford some additional benefit on lipid levels. Pioglitazone is slightly more expensive then Rosiglitazone.

Recommendation: Add to formulary.
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