UWMC Residents

EBM

1

Clinically Appraised Topic

Evidence-Based Medicine

Date: 4/25/06 

Theme:  Harm

	Clinical Bottom Line: Safety profile of statins is quite good.  NNH for all adverse events (from meta-analysis, which includes both high and low dose statins) is approx 200.   Conservative estimate is that NNH is 45 for high vs. low dose statins.  These are mainly reversible effects.    This is balanced by NNT of 27 to avoid a serious cardiovascular adverse event.   We would recommend high dose statin therapy to this patient.  



Question:  In a 55 yo male with a history of MI treated with a statin, what is the risk of adverse effects (myalgias, liver toxicity, etc.) requiring discontinuation of therapy?  

Search strategies:

	Cochrane Database
	Statin and adverse
	No useful reviews that were accessible  

	
	
	

	Clinical Evidence
	Not searched 
	

	
	
	

	TRIP+
	statin and myocardial infarction; limited to  category that included Lancet, JAMA,

NEJM, and BMJ.  


	26 studies 

	
	
	

	PubMed
	statin therapy AND adverse effects AND myocardial infarction
  
	46 studies, including the RCT below  

	
	
	

	PubMed Clinical Queries
	Search "Statin Adverse" under "therapy" and "broad, sensitive search"


	 700 articles

(including meta-analysis below) 


Article: 

P. Cannon, E. Braunwald, C.H. McCabe, D.J. Rader, J.L. Rouleau, R. Belder, S.V. Joyal, K.A. Hill, M.A. Pfeffer and A.M. Skene, for the Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 Investigators. Intensive vs moderate lipid lowering with statins after acute coronary syndromes, N Engl J Med 350 (2004), pp. 1495-1504.
Abstract:  

Background: Lipid-lowering therapy with statins reduces the risk of cardiovascular events, but the optimal level of low-density lipoprotein (LDL) cholesterol is unclear. 
Methods We enrolled 4162 patients who had been hospitalized for an acute coronary syndrome within the preceding 10 days and compared 40 mg of pravastatin daily (standard therapy) with 80 mg of atorvastatin daily (intensive therapy). The primary end point was a composite of death from any cause, myocardial infarction, documented unstable angina requiring rehospitalization, revascularization (performed at least 30 days after randomization), and stroke. The study was designed to establish the noninferiority of pravastatin as compared with atorvastatin with respect to the time to an end-point event. Follow-up lasted 18 to 36 months (mean, 24). 
Results: The median LDL cholesterol level achieved during treatment was 95 mg per deciliter (2.46 mmol per liter) in the standard-dose pravastatin group and 62 mg per deciliter (1.60 mmol per liter) in the high-dose atorvastatin group (P<0.001). Kaplan–Meier estimates of the rates of the primary end point at two years were 26.3 percent in the pravastatin group and 22.4 percent in the atorvastatin group, reflecting a 16 percent reduction in the hazard ratio in favor of atorvastatin (P=0.005; 95 percent confidence interval, 5 to 26 percent). The study did not meet the prespecified criterion for equivalence but did identify the superiority of the more intensive regimen. 
Conclusions: Among patients who have recently had an acute coronary syndrome, an intensive lipid-lowering statin regimen provides greater protection against death or major cardiovascular events than does a standard regimen. These findings indicate that such patients benefit from early and continued lowering of LDL cholesterol to levels substantially below current target levels. 
Critical Appraisal:  

	Validity


	Did investigator assemble clearly defined groups of patients similar in all important ways other than exposure?  


	Yes, 

Although Pravastatin had slightly higher incidence of PAD, otherwise similar.                

	
	Were exposures and outcomes measured in the same ways in both groups (objective/blinded)?


	Yes 

	
	Was follow-up sufficiently long and complete?


	Follow-up 18-36 months, average 24 months.  30% drop-out rate in both groups, so question the validity of this study.   At 1 year, drop out was 20%.  

	
	Do the results of the harm study fulfill some of the tests for causation?

· Is it clear that the exposure preceded the onset of the outcome?

· Is there a dose responsive relationship?

· Any positive evidence from a dechallenge-rechallenge study?

· Is the association consistent across studies?

· Does the association have biological plausibility?


	a. Yes 
b. For LFTs, dose- responsive relationship seen (But note, 2 different drugs) and for rhabdo, no 

c.  No 

d. Yes; many studies have  

e. Yes, interferes with synthesis of CoQ10.  




	Clinical Importance


	What is the magnitude of the treatment (NNH)?


	For RCT: Can only calculate as compared to pravastatin, and NNH for liver enzyme elevation was 45.  (Note that NNT for primary outcome was 26 and 38 for secondary end point)
For meta-analysis: NNH for all adverse events was 197.  For serious adverse events, i.e. myopathy NNH was 3400 and for rhabdomyolysis, NNH was 7428.  NNH 209 for a non-serious AE was 209.  For LFT elevation (3x nml), NNH was 333.  For mylagias and mild CK elevations, NNH was approx 500.   

	
	How precise is this estimate of the treatment effect?


	Not reported 

	


	Applicability


	Is our patient so different from those in the study that its results cannot apply?


	No.  75% male, 90% Caucasian, similar to our V.A. patient. 

	
	What is our patient’s risk of benefit and harm from the exposure?


	See above 

	
	What are our patient’s preferences, concerns, and expectations from the treatment?


	Patients’ may prefer exercise and diet to drugs, but in this case, there is excellent data to recommend treating with high—dose statin post-MI.  

	
	What alternative treatments are available?
	Other statins, lower dose statins, fibrates, Zetia?


	Comments
	


Article: 

Silva MA, Swanson AC, Gandhi PJ, Tataronis GR. Statin-Related Adverse Events: a Meta-Analysis. Clin Ther. 2006 Jan;28(1):26-35.
Background:
The absolute frequencies of adverseevents (AEs) between statins and placebo are very low in clinical trials, making clinical interpretation and application difficult. 

Objectives:

This meta-analysis was intended to synthesize the collective AE data observed in prospective randomized clinical trials to facilitate clinical interpretation. 

Methods:

Using the search terms atorvastatin, simvastatin,pravastatin, rosuvastatin, fluvastatin, lovastatin, prospective trial, and randomized trial, the MEDLINE/EMBASE and the Cochrane Collaboration databases were reviewed for prospective randomized primary and secondary prevention trials of statin monotherapy. Nonrandomized uncontrolled studies and those missing AE data were excluded. The Mantel-Haenszel test for fixed and random effects was used to calculate odds ratios (ORs) and log ORs. 

Results:

Eighteen trials including 71,108 persons, and 301,374 person-years of follow-up were represented in this analysis. There were 36,062 persons receiving a statin and 35,046 receiving a placebo. Statin therapy increased the risk of any AE by 39% (OR = 1.4; 95% CI, 1.09–1.80; P = 0.008; NNH [number needed to harm] = 197) compared with placebo. Statins were associated with a 26% reduction in the risk of a clinical cardiovascular event (OR = 0.74; 95% CI, 0.69–0.80; P < 0.001; number needed to treat = 27). Treating 1000 patients with a statin would prevent 37 cardiovascular events, and 5 AEs would be observed. Serious events (creatine phosphokinase >10 times the upper limit of normal or rhabdomyolysis) are infrequent (NNH = 3400) and rhabdomyolysis, although serious, is rare (NNH = 7428). Atorvastatin was associated with the greatest risk of AEs and fluvastatin with the least risk. Simvastatin, pravastatin, and lovastatin had similar odds of AEs. Nonurgent AEs such as myalgia and liver function elevations were responsible for approximately two thirds of AEs reported in trials. 

Conclusions:

Statin therapy was associated with greater odds of AEs compared with placebo but with substantial clinical benefit. Similar rates of serious AEs were observed between statin and placebo. 










