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Take-Home Message:  

The addition of ezetimibe to moderate-intensity statin therapy in individuals with recent ACS is associated with a 

reduction in cardiovascular mortality and morbidity, when compared to moderate-intensity statin therapy alone. 

 

Executive Summary: 

The IMProved Reduction of Outcomes: Vytorin Efficacy International Trial (IMPROVE-IT) randomized 18,144 

patients who were hospitalized for acute coronary syndromes within the preceding 10 days and who had LDL 

cholesterol levels of 50 – 125 mg/dL to simvastatin (40 mg) with ezetimibe (10 mg) or simvastatin with placebo.  

The primary endpoint was a composite of cardiovascular death, nonfatal MI, unstable angina requiring 

hospitalization, coronary revascularization, or nonfatal stroke.  The time-weighted average LDL cholesterol 

achieved was 53.7 mg/dL in the combination therapy arm, compared to 69.5 mg/dL in the monotherapy arm.  After 

a median follow-up of 6 years, event rates for the primary outcome were 32.7% in the combination therapy arm, 

compared to 34.7% in the monotherapy group (ARR = 2.0%, NNT = 50; HR = 0.936, 95% CI 0.89 – 0.99, P = 0.016).  

There was no difference between groups for cardiovascular mortality, or for all-cause mortality.  There were no 

significant differences between groups for pre-specified safety end points (including transaminase elevated, 

gallbladder-related adverse events, rhabdomyolysis or myopathy, or cancer).  

 

Guidelines:  

Results from the IMPROVE-IT trial have not yet been incorporated into clinical guidelines.  The 2013 ACC/AHA 

guidelines report “no data supporting the routine use of non-statin drugs combined with statin therapy to further 

reduce ASCVD events,” which is no longer true.  They do state that “high-risk patients who have a less-than-

anticipated response to statins, who are unable to tolerate a less-than-recommended intensity of a statin, who are 

completely statin intolerance, may consider the addition of a non-statin cholesterol-lowering therapy.  High-risk 

individuals include those with ASCVD, those with LDL-C ≥ 190 mg/dL, and those with diabetes 40-75 years of age.” 

 

Practice changer? 

IMPROVE-IT demonstrated that cardiovascular event rates can be further reduced by the addition of ezetimibe in 

individuals already receiving statins, presumably by further lowering LDL.  This trial (along with emerging data on 

the PCSK9 inhibitors) has strengthened the argument that there appears to be benefit to the use of non-statin LDL-

lowering therapies as adjuncts to statins.  However, it is important to note that current ACC/AHA guidelines 

(released in 2013) recommend high-intensity statin therapy for all post-ACS patients, and individuals in this study 

received only moderate-intensity statin therapy.  Although it raises the question of whether further LDL reductions 

with non-statin drugs might be beneficial, at this point it is not clear whether ezetimibe would confer such 

significant benefits to patients already on high-intensity statins.  At this time, patients with clinical ASCVD should be 

started on high-intensity statin therapy (in line with the 2013 ACC/AHA guidelines), and consideration should be 

given to use of ezetimibe in those unable to tolerate high-intensity statins or for patients who still have 

considerably elevated LDL cholesterol despite high-intensity statin therapy. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

The following will be included as a linked attachment in the weekly announcements: 

 

Design (this is a bulleted-list summary of your trial’s design) 

 Study design:  Multicenter, double-blind, parallel-group, randomized controlled trial 

 Patients: N=10,251 

o Intervention: Intensive (n=5,128) 

o Control: Standard (n=5,123) 

 Setting: 77 centers in Canada and the United States 

 Enrollment: January to June 2001, February 2003 to October 2005 

 Analysis: intention-to-treat 

 Mean follow-up: 3.5 years 

 

Population 

 Inclusion Criteria (jot down a quick bulleted list of inclusion criteria) 

o Type 2 diabetes mellitus 

o Hemoglobin A1c ≥7.5% 

o Age 40-79 years with CAD or 55-79 years with 

o Anatomical evidence of significant atherosclerosis 

o Albuminuria 

o LVH 

o ≥2 cardiovascular risk factors (dyslipidemia, HTN, current smoking, obesity) 

 Exclusion Criteria (ditto for exclusion criteria) 

o Frequent or recent serious hypoglycemic events 

o Unwillingness to perform home glucose monitoring or insulin injections 

o BMI >45 

o Cr >1.5mg/dl 

o Serious illness 

 Baseline Characteristics (now summarize what the patients looked like at randomization). 

o Mean age: 72 years 

o Mean BMI: 28 

o Mean HbA1c: 8.8% 

o Units of insulin: 14 units/day 



 

Interventions (What were the study's interventions? How were patients followed?  A bulleted list is a 

nice way to describe these). 

 Randomized to intensive (targeting HbA1c <6%) or standard (HbA1c 7-7.9%) glycemic therapy  

o Then 46% were randomized to intensive (SBP <120) vs. standard (SBP <140) blood pressure 

therapy 

o Remaining 54% randomized to fenofibrate vs. placebo; all received statin 

 Intensive glycemic control group attended monthly visits for 4 months, then every 2 months, with 

additional visits and telephone calls as needed 

 Standard therapy group had glycemic control visits every 4 months 

 

Outcomes (Because we're comparing experimental and control groups, the outcomes section can be 

started with a sentence like this one, just to be clear: Comparisons are intensive therapy vs. standard 

therapy.) 

 Primary Outcomes (What were the primary outcomes of the study?   

o Annual rate of nonfatal MI or nonfatal stroke or CV death 
 2.11% vs. 2.29% (HR 0.90; 95% CI 0.78-1.04; P=0.16) 

 Secondary Outcomes 

o Annual rate of all-cause mortality 
 1.41% vs. 1.14% (HR 1.22; 95% CI 1.01-1.46; P=0.04; NNH 370) 

o Annual rate of CV mortality 
 0.79% vs. 0.56% (HR 1.35; 95% CI 1.04-1.76; P=0.02) 

o Annual rate of nonfatal MI 
 1.11% vs. 1.45% (HR 0.76; 95% CI 0.62-0.92; P=0.004) 

o Annual rate of nonfatal stroke 
 0.39% vs. 0.37% (HR 1.06; 95% CI 0.75-1.50; P=0.74) 

o Annual rate of HF 
 0.90% vs. 0.75% (HR 1.18; 95% CI 0.93-1.49; P=0.17) 

 Adverse Events (Were there significant adverse events recorded other than those listed in the 

secondary outcomes?  If so, list them here). 

 Subgroup Analysis (Was there a subgroup analysis?  If so, include a summary of it here). 

 

Criticisms (What limitations or criticisms exist about this paper?  It can be helpful to look at both the 

discussion section, and editorials/ correspondence published about the article). 

 Unclear if morbidity and mortality can be contributed to polypharmacy or use of certain agents, like 
rosiglitazone 

 Disproportionate weight gain between the groups may have influenced the outcome 

 No report of blood pressure medications used, specifically ACE-inhibitors and ARBs, which confer greater 
benefit for diabetics than other agents 
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