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Background:  There is an increased risk for atherosclerotic cardiovascular disease seen in patients with type 2 diabetes mellitus.  Statins are the current mainstay of therapy for reducing LDL cholesterol with added benefit of decreasing triglycerides and increasing HDL.  Statins are competitive inhibitors of HMG-CoA reductase which is responsible for conversion of mevalonic acid, a direct precursor to cholesterol.  Fibrates activate the peroxisome proliferator activated receptors (PPARs) which are responsible for the transcription of genes that are involved in lipoprotein metabolism.  Fenofibrates are effective agents for lowering triglyceride levels, as well as increasing HDL with a minor reduction seen in LDL cholesterol.  
	
Overall Study Design:  This study was a prospective randomized, factorial-designed, blinded, standard treatment plus placebo control trial conducted at 77 clinical sites in the United States and Canada.  On the basis of primary and secondary endpoints, analyses were performed using time-to event methods according to the intention-to-treat protocol.   

Objectives:  This study was aimed to assess the effect of combination therapy with a statin and a fibrate versus statin monotherapy to reduce the risk of cardiovascular disease in patients with type 2 diabetes mellitus.

Population:  The trial enrolled 10,251 high-risk patients with type 2 diabetes mellitus, of which 5518 subjects were randomly assigned to the fenofibrate plus statin or placebo plus statin arm.   The patients were randomly allocated to each arm in a 1:1 ratio; fenofibrate arm (n=2765) or placebo arm (n=2753).  Patients in each arm were equal in age and sex, primarily white (> 60%), with equal baseline total cholesterol, LDL, HDL, triglyceride, blood pressure, cardiovascular risk, and HbA1C levels.

The mean age was 62 years, with 37% having a history of a cardiovascular event and 60% taking a statin prior to enrollment.  

Key inclusion criteria:	
- Aged 40-79 years with CVD
- Aged 55-79 years with anatomical evidence of atherosclerosis, albumiuria, left ventricle hypertrophy, or at least 2 addition risk factors for CVD (smoking, HTN, dyslipidemia, or obesity)   
- Type 2 diabetic
-LDL of 60 to 180mg/dL
-HDL < 55 mg/dL for females or blacks
-HDL < 50 mg/dL for all other goups
-Triglyceride level < 750 mg/dL if no lipid therapy
-Triglyceride level < 400mg/dL if receiving lipid therapy
	
Key exclusion criteria:
-current therapy known to interact with fibrate or statin therapy
-myositis/myopathy
-history of pancreatitis
-gall bladder disease
-refusal to discontinue any current lipid-altering treatment 


Intervention:  Subjects were allocated to receive simvastatin plus placebo or simvastatin plus fenofibrate.  Simvastatin was given open-label at the first visit for randomization.  Placebo or fenofibrate was given 1 month post randomization with an initial dose 160mg per day.  The simvastatin dose was adjusted appropriately in accordance to the national lipid guidelines.  The fenofibrate dose was also adjusted due to a spike in serum creatinine in some patients receiving 160mg per day.  

Each patients fasting lipid profile was measured at 4, 8, and 12 months after randomization, and then annually.  Safety profiles of liver function tests and creatine kinase levels were measured at 1, 4, 8, and 12 months post randomization, and the annually.  Safety profiles were also conducted with the presence of any signs or symptoms of drug0-induced toxicity.  If the patients LFT’s were elevated the lipid therapy was temporarily discontinued, but if the creatine kinase levels were elevated the lipid therapy was permanently discontinued.

Duration of follow-up was ~5 years.    
  

Endpoints:  The primary outcome was the first occurrence of a major cardiovascular event; the composite nonfatal MI, nonfatal stroke, or cardiovascular death.  Secondary outcomes are listed below

-combination of the primary outcome with revascularization or hospitalization due to CHF
-combination of fatal coronary event, nonfatal MI, or unstable angina
-nonfatal MI
-nonfatal or fatal stroke
-nonfatal stroke
-death from any cause
-death from cardiovascular causes
-hospitalization
-death due to HF 


Data Analysis:  The rate of occurrence of both primary and secondary outcomes were compared using the Cox model hazard ratios and two-sided hypotheses (95% CI), with a significant p value < 0.05. The study was powered at 87% in order to achieve a 20% reduction in the rate of occurrence of the primary outcome in the fenofibrate group compared to a 2.4% per year primary outcome rate in the placebo therapy arm.  The subjects were stratified according to their assignment to the intensive glucose-lowering arm, clinical network, and presence or absence of a previous cardiovascular event.    


Results:  

Dose compliance

1. Upon the final study visit 77.3% of the fenofibrate group were taking their assigned medication versus 81.3% of the placebo group

2. 80% of the patients were still taking simvastatin in each group versus 6% receiving an alternative study-approved agent for LDL reduction.

3. The average daily dose of simvastatin was 22.3mg per day in the fenofibrate group versus 22.4mg per day in the placebo group.  







Plasma lipids

4. Mean LDL cholesterol level reduction
-fenofibrate group 100.0 to 81.1 mg/dL
-placebo group 101.1 to 80.0mg/dL

5. Mean HDL cholesterol levels increase
-fenofibrate group 38.0 to 41.2 mg/dL
-placebo group 38.2 to 40.5 mg/dL

6. Median plasma triglyceride level reduction
-fenofibrate group 164 to 122 mg/dL
-placebo group 160 to 144 mg/dL


Clinical Outcomes

7. The primary composite outcome of nonfatal MI, nonfatal stroke, or death from cardiovascular causes occurred 
in 601 subjects.
		-fenofibrate group incidence of 2.2% per year; 291 events
		-placebo group incidence of 2.4% per year; 310 events 
	
Fenofibrate group hazard ratio of 0.92 (0.79 to 1.08; p = 0.32)

8. The secondary outcomes for all comparisons were insignificant ranging from 0.82 to 1.17 (p ≥ 0.10).  See Table 2.

9. The secondary endpoint of any cause death (424) versus cardiovascular caused death (213) was also insignificant between treatment groups.
-fenofibrate group 1.47% versus 1.61% in the placebo group with hazard ratio of 0.91 (0.75 -1.10; p = 0.33) for all cause death
- fenofibrate group 0.72% versus 0.83% in the placebo group with hazard ratio of 0.86 (0.66 -1.12; p = 0.26) for death from a cardiovascular cause 

10. There was a significant difference between primary outcome rates between sex; p = 0.01.  
-Men in the fenofibrate group = 11.2% and 13.3% in the placebo group
-Women in the fenofibrate group = 9.1% and 6.6% in the placebo group


Conclusion:  There were no significant differences in the rate of primary cardiovascular outcomes or the rate of death 
from any cause between the simvastatin plus fenofibrate group and the simvastatin plus placebo group.  
However, there was a significant difference between the groups in patients who presented with severe dyslipidemia.  
There was also a non-significant trend that men are more likely to benefit from the combination therapy, whereas 
combination therapy in women may actually increase the risk for a cardiovascular event. 


Study weakness:

	-no listed exclusion criteria
	-only 5 years of follow-up
	-extends no external validity to patients under 40 years old or older than 79 years
	-only examined fenofibrate and not gemfibrozil
	 
  



