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PBM-MAP-VPE RECOMMENDATIONS
(BASED ON THE NEW ACC/AHA GUIDANCE FOR REDUCING CARDIOVASCULAR RISK IN ADULTPATIENTS: http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437738.63853.7a.full.pdf)
1. Initiation or use of moderate vs. high intensity statins should involve consideration of the risks and benefits of statin therapy in individual patients. Candidates for statin therapy should be offered an opportunity for a shared, informed decision based upon the benefits and harms of statin therapy. Although the risk for serious adverse events related to statins is low, other less severe adverse events such as muscle complaints (e.g., myalgias) occur more commonly with higher dose statins and may lead to decreased adherence and reluctance to continue statin therapy. Therefore, the potentially increased risk for adverse events from higher dose statins should be considered when tailoring the statin dosing regimen in individual patients. (Use of high intensity statins is associated with a small but greater risk for adverse events, a higher percentage of patients withdrawing from clinical trials due to adverse events and conflicting findings (from 5 trials) regarding significant incremental benefit in the primary endpoint with higher vs. moderate statin doses, in the populations studied. In the Cholesterol Treatment Trialists’ (CTT) Collaboration meta-analysis, the absolute difference in the number of any major vascular event was 0.8% per year (number needed to treat [NNT] 125) in favor of the higher intensity group but a very small increase in the risk for rhabdomyolysis and new onset diabetes (See table 1.) were also observed. In the ACC/AHA guideline, it was noted that there were 6.5 fewer major cardiovascular events/1000 patients treated/year with high vs. moderate intensity statins. Additionally, high intensity statins prevented 5.9 atherosclerotic cardiovascular disease (ASCVD) events/1,000 patients/year in a primary prevention population vs. 5.4 ASCVD events/1,000 patients/year with moderate dose statins in primary and secondary prevention studies, a difference of 0.5 events prevented/1000 patients treated/year). 
2. Targeting a specific LDL-c level in the management of dyslipidemia is no longer recommended (e.g., <100 mg/dL or <70 mg/dL). Rather the approach is based on the need for a moderate or high intensity statin at targeted doses according to ASCVD risk.
3. For patients at greatest risk for cardiovascular events when a high intensity statin is recommended, atorvastatin should be available. Atorvastatin is on the VA National Formulary.
4. In patients at greatest risk, a high-intensity statin regimen can be considered and LDL monitored for the purposes of determining continued adherence and response to the statin therapy.  
5. In regards to considering combination lipid lowering therapy, there is no solid evidence of improved cardiovascular outcomes with statin-combination drug therapies (e.g.,Niacin [AIM-HIGH10, HPS2-THRIVE11-12]; ezetimibe [lack of data-IMPROVE-IT13 ongoing]; fibrates [ACCORD]14). Therefore, combining other agents with statins for the purposes of further modifying lipid levels (targeting of LDL, non-HDL, etc.) should not be routinely used.

The VA/DoD Guideline for the Management of Dyslipidemia is in the process of being updated. Additional guidance will be forthcoming as the update progresses

BACKGROUND/SUMMARY OF THE EVIDENCE
In fiscal year 2012, the VA’s Performance Measurement Work Group and External Peer Review Program implemented a revised approach to lipid management. This included a new option of using at least a moderate, fixed dose statin in appropriate patients. The change was based on the fact that none of the clinical trials were conducted using statin dose titration to achieve a target LDL cholesterol level but instead used fixed dose statins.1-2 

The recently released American College of Cardiology and the American Heart Association (ACC/AHA) Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults no longer recognizes routinely titrating statins or statin-combination drug therapies to achieve a specific LDL goal.3 The new guidelines support a risk-based approach of utilizing a moderate or high dose statin. Monitoring “on-treatment” lipid levels is now relegated primarily to ensuring adherence and response to statins and not for the purposes of meeting a particular LDL goal. 

In the ACC/AHA guideline, the following groups of patients are identified as candidates for statin treatment, generally with a high intensity statin (refer to table 3):
· Clinically evident atherosclerotic cardiovascular disease (ASCVD).
· Primary LDL cholesterol level of at least 190 mg/dL
· Type 1 or 2 diabetes aged 40-75 years and LDL cholesterol of 70-189 mg/dL and without clinically evident ASCVD.
· Without clinically evident ASCVD or diabetes with an estimated 10-year risk of 7.5% or greater and a LDL cholesterol of 70-189 mg/dL. 

The ACC/AHA guideline has a relatively low threshold for recommending moderate intensity statins when high intensity statins may increase the risk for adverse events (e.g., drug-drug interaction, impaired renal or hepatic function, frailty, advanced age, history of statin intolerance or muscle disorders, Asian ancestry, etc.) or in patients who are not considered candidates for high intensity statins.

DISCUSSION
The PBM-MAP and VPEs concur with no longer routinely targeting LDL goals due to the lack of evidence. However, there are concerns regarding initiation or use of high intensity statins in a majority of patients at risk for cardiovascular disease as opposed to considering use of moderate dose statins.

High Intensity vs. Moderate Intensity Statins: Efficacy
With regard to efficacy of treatment with moderate dose statins, there are twenty-one primarily placebo-controlled clinical trials involving 129,526 showing improved outcomes. There are five trials involving 39,612 patients in which moderate or low intensity statins are compared to high intensity statins, as discussed below.  
The ACC/AHA recommendation for using high intensity statins relies heavily on a meta-analysis published in 2010 by the Cholesterol Treatment Trialists’ (CTT) Collaboration.9 In this meta-analysis, which included five trials comparing moderate or low intensity statins to high intensity statins, there were significant reductions in first major vascular events (ARR 0.8%, 5.3 vs. 4.5%, respectively), first major coronary events (ARR 0.3%, 2.2 vs.. 1.9%, respectively [driven by a significant reduction in non-fatal myocardial infarction but no difference in coronary death]), coronary revascularization (ARR 0.6%, 3.2% vs. 2.6%, respectively) and stroke (ARR 0.1%, 0.7 vs. 0.6% [significant reduction in ischemic stroke and non-significant excess in hemorrhagic stroke]) in favor of high intensity statins. In the CTT meta-analysis, the absolute difference in the number of any major vascular event was 0.8% (NNT 125) in favor of the higher intensity group. Of note, primary outcome measures were modified to include revascularization in the composite primary endpoint and different patient populations were combined in order to conduct the meta-analysis resulting in contrasting findings compared to those findings from the individual trials. Because the primary endpoint was not prospectively identified, some authors feel the CTT meta-analysis is post facto which diminishes the applicability of the results.16 In the original results of the five major clinical trials comparing moderate or low intensity statins to high intensity statin therapy, two trials compared simvastatin 80 mg to simvastatin 20 mg (Phase Z of the A to Z trial5 and SEARCH4) and one trial compared atorvastatin 80 mg to simvastatin 20 mg (IDEAL6). None of these three trials showed a statistically significant difference in the primary endpoint of major cardiovascular events between high dose and moderate dose statins. Alternatively, there have been two trials showing a benefit of higher dose statins. One compared atorvastatin 80 mg to lower doses of atorvastatin (10 mg, TNT7) and another compared atorvastatin 80 mg to lower doses of a less potent statin (pravastatin 40 mg, PROVE-IT8) on cardiovascular outcomes. The A to Z and PROVE-IT trials were conducted in patients with acute coronary syndrome (ACS) while SEARCH, TNT and IDEAL in patients with stable coronary artery disease (CAD). It is important to keep in mind that these studies did not include more moderate doses of atorvastatin or simvastatin (e.g., 40 mg) in the vast majority of patients so the direct incremental benefit of using those doses in comparison to the maximum statin doses is unknown.16 Of note, there are no published trials examining cardiovascular outcomes that compared a moderate or high intensity dose of rosuvastatin versus a lower intensity dose or another statin/intensity. The ACC/AHA Guideline, in trying to put a perspective on the efficacy of high vs. moderate dose statins, noted high intensity statins prevented 5.9 ASCVD events/1,000 patients/ year in a primary prevention population vs. 5.4 ASCVD events/1,000 patients treated/year with moderate dose statins in primary and secondary prevention studies.  A difference of 0.5 events prevented/1000 patients treated/year. (See Table 1).3, 9

Click link for a summary of each clinical trial in the Appendix, beginning on page 6: 
https://vaww.cmopnational.va.gov/cmop/PBM/Clinical%20Guidance/Clinical%20Recommendations/Simvastatin%2080%20mg-PBM-MAP-VPE%20Detailed%20Guidance-(December%202011).doc 

In summary, improvement in the primary outcomes was not consistently observed with the higher statin dose as only two of the five original trials showed a greater efficacy advantage of the higher dose. The CTT meta-analysis has methodological flaws that limit the application of the results.16 Thus, providers should consider this in their approach to patients already on and/or those being considered for initiation of statin therapy.

High Intensity vs. Moderate Intensity Statins: Safety
While statins are generally quite safe for most patients, the PBM-MAP and VPEs note concern regarding use of high intensity statin regimens in large numbers of patients due to the potential for adverse events when compared to moderate intensity statin regimens (see Table 1 for CTT meta-analysis findings and Table 2 for individual trials). Although the risk for serious adverse events related to statins is low, other less severe adverse events such as muscle complaints (e.g., myalgias) occur more commonly with higher dose statins and may lead to decreased adherence and reluctance to continue statin therapy. Therefore, the potentially increased risk for adverse events from higher dose statins should be considered when tailoring the statin dosing regimen in individual patients. 

Table 1: CTT Collaboration Meta-Analysis of Twenty-Six Clinical Trials (Safety and Efficacy) and ACC/AHA Evidence Summary (Moderate vs. High Intensity Statin) 3, 9
	Outcome
	Moderate Intensity (Events/N)
	High Intensity (Events/N)
	NNT or NNH

	Rhabdomyolysis9*
	1/10,000 
	4/10,000 
	--

	Diabetes3
	1/1000 treated for 1 yr
	3/1000 treated for 1 yr
	NNH 498

	First Major Cardiovascular Event9
	
5.3%/year
	
4.5%/year
	ARR 0.8%, 
NNT 125

	
Major CVD Events3
	
--
	6.5 fewer events/1000 pts treated for 1 year vs. moderate dose statins
	
NNT 155

	ASCVD Events Prevented 3
	5.4 events/1000/yr
	5.9 events/1000/yr
	0.5 events/1000/yr


[bookmark: _GoBack]ACC/AHA=American College of Cardiology/American Heart Association, ASCVD=atherosclerotic cardiovascular disease, CTT=Cholesterol Treatment Trialists’, N=number, NNH=number need to harm during a given time for one adverse event to occur, NNT=number needed to treat during a given time for one less event to occur. *Rhabdomyolysis was increased in the simvastatin 80 mg groups compared to moderate intensity statins (A to Z and SEARCH).
Table 2: Individual Clinical Trials Comparing High Intensity to Moderate or Low Intensity Statins4-8, 18
	Trial
	Statin
	Population/Finding of Primary Endpoint
	LFTs 3xULN*
	CK 10xULN
	Rhabdo
	Non-Vascular Death
	Discontinue Statin due to ADE

	PROVE-IT
N=4162
	A80/P40
	ACS/
Difference
	69 (3.3%)/
23 (1.1%)
p<0.001
NNH 45
	2 (0.1%)/
3 (0.15%)
NS
	None
	17 (0.8%)/
27 (1.3%)
(?NS)
	Not provided-only overall W/D

	A to Z
N=4497
	S80/S20
	ACS/
No Difference
	19 (0.9%)/
8 (0.4%)
p=0.05
	9 (0.4%)/
1 (0.04%)
p=0.02
NNH 278
	3 (0.1%)/
None
	21 (0.9%)/
21 (0.9%)
NS
	1.5%/1.8% 
p=0.49
Myopathy statistically greater in S80 vs. S20

	TNT
N=10,001
	A80/A10
	Stable CAD/ Difference
	60 (1.2%)/
9 (0.2%)
p<0.001
NNH 100
	None
	2 (0.04%)/
3 (0.06%)
NS
	158 (3.2%)/
127 (2.5%)
(?NS)
	7.2%/ 5.3% p<0.001
NNH 52.6


	IDEAL
N=8888
	A80/S20
	Stable CAD/ 
No Difference
	43 (0.97%)/
5 (0.11%)
p<0.001
NNH 116
	6 (0.14%)/
11 (0.25%)
NS
	2 (0.05%)/
3 (0.07%)
NS
	143 (3.2%)/
156 (3.5%)
NS
	426 (9.6%)/ 186 (4.2%) p<0.001 
NNH 18.5
Myalgia, diarrhea, abdominal pain and nausea all statistically greater in A

	SEARCH
N=12,064
	S80/S20
	Stable CAD/ 
No Difference
	14 (0.2%)/
10 (0.2%)
NS
	53 (0.9%)/
2 (0.03%)
p<0.0001
NNH 115
	7 (0.12%)/
None
	399 (6.6%)/
398 (6.6%)
NS
	259 (4.3%/ 164 (2.7%) 
(?NS)


*In February 2012, the FDA removed the recommendation for periodic monitoring of liver function tests (LFTs) in patients receiving statins. Instead, baseline LFTs testing is recommended and thereafter, as clinical indicated. The FDA has concluded that serious hepatic injury is rare and unpredictable in patients receiving statins and routine monitoring does not appear to be useful in detection or prevention of liver injury.17 So in the case of LFT elevation, the NNH would account for the number of patients needed to treat to identify one case of asymptomatic LFT elevation (>3x ULN) with unclear clinical significance, however most providers would interrupt or stop therapy while evaluating.
p-values are provided when available.
A=atorvastatin, ACS=acute coronary syndrome, ADE=adverse drug event, CAD=coronary artery disease, CK=creatine kinase, LFTs=liver function tests, N=number, NNH=number need to harm during a given time for one adverse event to occur, NNT=number needed to treat during a given time for one less event to occur, NS=non-significant, P=pravastatin, S=simvastatin, W/D=withdrawal, ?NS=unknown if the difference is significant.

Initiation or use of moderate vs. high intensity statins should involve consideration of the risks and benefits of statin therapy in individual patients. Veterans should be provided an opportunity for a shared, informed decision regarding the benefits and harms of statin therapy Use of high intensity statins is associated with a small but greater risk for adverse events versus moderate doses, a higher rate of study withdrawal due to adverse events and conflicting data in clinical trials regarding improved outcomes with higher vs. moderate statin doses in the populations studied. Although the risk for serious adverse events related to statins is low, other less severe adverse events such as muscle complaints (e.g., myalgias) occur more commonly with higher intensity statins and may lead to decreased adherence and reluctance to continue statin therapy. Therefore, the potentially increased risk for adverse events from higher dose statins should be considered when tailoring the statin dosing regimen in individual patients. 
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Table 3: Statin Doses Representing High, Moderate and Low Intensity Treatment
	High Intensity (Reducing LDL mean 50 % or >)
	Moderate Intensity (Reducing LDL mean of 30-<50%)
	Low Intensity (Reducing LDL mean of <30%)

	Atorvastatin* 40-80 mg
Rosuvastatin 20-40 mg (NF)
	Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg (NF)
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg (NF)
Fluvastatin 40 mg twice daily (NF)
Pitavastatin 2-4 mg (NF)
	Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg (NF)
Pitavastatin 1mg (NF)

	
	
	


*Atorva 40 mg was listed as evidence for high intensity from one clinical trial when some patients were down titrated from atorva 80-40 mg in the IDEAL trial.
NF=nonformulary. Tabled adapted from Table 5 in reference 3.
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