Endocrine question 4:

Least likely effect of rosiglitazone?

THIAZOLIDINEDIONES – Two thiazolidinediones (rosiglitazone [Avandia] and pioglitazone [Actos]) are currently marketed in the United States. A third, troglitazone (Rezulin), was the first drug in this class to be marketed, but was removed from the market in both the United States and United Kingdom because it caused liver dysfunction and in some patients liver failure. These drugs increase insulin sensitivity by acting on muscle and liver to increase glucose utilization and decrease glucose production [25,26]. They also increase insulin secretion in response to glucose, at least in patients with impaired glucose tolerance [27].

The mechanism by which the thiazolidinediones increase insulin action is not well understood. They bind to and activate a transcription factor called peroxisome proliferator-activated receptor-gamma (PPAR-gamma), which is found in adipose tissue, muscle, and liver, and is thought to be involved in the transcription of insulin-responsive genes [28]. Adipose tissue contains more PPAR-gamma than other tissues; however, thiazolidinediones may lower blood glucose concentrations in patients with little or no adipose tissue [29,30].

The concentration of PPAR-gamma is increased in the skeletal muscle of obese and diabetic patients; the raised concentration correlates well with the serum insulin concentration [31]. It appears that the thiazolidinediones improve insulin responsiveness in skeletal muscle in patients with type 2 diabetes by facilitating glucose transport activity, thereby increasing rates of muscle glycogen synthesis and glucose oxidation [32].

Safety

Rosiglitazone was not associated with hepatotoxicity in clinical trials involving approximately 5000 patients [49]. However, hepatic toxicity has been reported in at least two patients receiving rosiglitazone; one approximately 21 days after starting therapy  

Weight gain – All of the thiazolidinediones cause weight gain. It is both dose-dependent and time-dependent (show figure 2) [33,38,41,42,54] and can be substantial. The weight gain is caused by both the proliferation of new adipocytes and redistribution of fat stores. In female Zucker (fa/fa) rats pioglitazone increased new fat cells, particularly in intraabdominal and retroperitoneal fat [55], resulting in an increase in the visceral:subcutaneous fat ratio. In 20 humans with type 2 diabetes treated with troglitazone, the increase in fat deposition was more apparent in subcutaneous fat stores [54].

Fluid retention/CHF – Fluid retention can occur with all the thiazolidinediones, but does not account for all of the weight gain. This can cause a dilutional anemia and may precipitate heart failure.

ADVERSE REACTIONS – Rare cases of hepatocellular injury have been reported in men in their 60s within 2-3 weeks after initiation of rosiglitazone therapy. LFTs in these patients revealed severe hepatocellular injury which responded with rapid improvement of liver function and resolution of symptoms upon discontinuation of rosiglitazone. Patients were also receiving other potentially hepatotoxic medications (Ann Intern Med, 2000, 132:121-4; 132:164-6). 

>10%: Endocrine & metabolic: Weight gain, increase in total cholesterol, increased LDL-cholesterol, increased HDL-cholesterol 

1% to 10%: 

  Cardiovascular: Edema (5%) 

  Central nervous system: Headache (6%), fatigue (4%) 

  Endocrine & metabolic: Hyperglycemia (4%), hypoglycemia (1% to 2%) 

  Gastrointestinal: Diarrhea (2%) 

  Hematologic: Anemia (2%) 

  Neuromuscular & skeletal: Back pain (4%) 

  Respiratory: Upper respiratory tract infection (10%), sinusitis (3%) 

  Miscellaneous: Injury (8%) 

<1%, postmarketing, and/or case reports: Congestive heart failure or exacerbation of CHF, transaminases increased, hepatic failure, hepatitis, bilirubin increased, pulmonary edema, weight gain (rapid, excessive; usually due to fluid accumulation)

Answer C
