CV RISK REDUCTION IN CANADA 2009 

The 2006 Canadian Cardiovascular Society Dyslipidemia recommendations acknowledge that both primary and secondary prevention interventions are required to maximize the health of Canadians and reduce health care costs associated with the complications ofCoronary artery disease (CAD). These interventions include identification of patients with asymptomatic CAD, early implementation of lifestyle factors and targeted use of proven pharmacological therapies, including statins, angiotensin-converting enzyme inhibitors (ACE-I) and antiplatelet agents. While statins are widely recognized as highly effective for secondary prevention of myocardial infarction (MI), there is increasing evidence that they provide safe and effective treatment for the primary prevention of CAD.{McPherson 2006, p914} 

Clinical data strongly supports the regular reassessment of a patient’s risk factors and treatment of risk factors, including plasma lipids, to reach recommended goals.  

Hypertension Goals
· Most individuals target <140/90 mm Hg 

· Patients with diabetes or chronic kidney disease target  <130/80 mm Hg 

Lipid Goals: 

· High-risk Individuals: 

· Primary: LDL-C <2.0 mmol/L 

· Secondary: TC/HDL-C <4 
For patients with established CAD, a reduction in LDL-C of at least 50% is generally required to prevent progression or elicit regression of atherosclerosis. 

· Moderate-risk Individuals: 

· Treat when LDL-C ≥3.5 mmol/L or TC/HDL-C ≥5.0 

· Target is to lower LDL-C by at least 40% 

· Low-risk Individuals: 

· Treat when LDL-C ≥5.0 mmol/L or TC/HDL-C ≥6.0 

· Target is to lower LDL-C by at least 40% 

SCREENING
· Physicians should screen all men 40 years or older and all women who are postmenopausal and/or 50 years or older with a full lipid profile (after a 9 h to 12 h fast) and other investigations as indicated every one to three years. 

· Children should be investigated with a fasting lipid profile if there is a family history of a monogenic lipid disorder such as familial hypercholesterolemia or chylomicronemia. 

· In addition, adult patients with the following additional risk factors should be screened at any age: 

· diabetes mellitus 

· current or recent (within the previous year) cigarette smoking 

· hypertension 

· abdominal obesity, ie, waist circumference > 102 cm (men) or > 88 cm (women) (lower cut-offs are appropriate for South and East Asians) 

· family history of premature CAD (especially in primary male relatives <55 years and female relatives <65 years) 

· manifestations of hyperlipidemia (eg, xanthelasma, xanthoma or corneal arcus) 

· exertional chest discomfort, dyspnea  or erectile dysfunction 

· chronic kidney disease or systemic lupus erythematosus 

· evidence of atherosclerosis. 

· Patients of any age may be screened at the discretion of their physician, particularly when lifestyle changes are indicated. 

· Fasting lipid levels (TC, triglycerides [TG], LDL-C and HDL-C) should be measured every one to three years, and other cardiovascular risk factors should be assessed for all men 40 years or older and all women who are postmenopausal and/or 50 years or older. More frequent testing should be performed for patients with abnormal values or if treatment is initiated. 

· Screen, at any age, adult patients with major CAD risk factors. 

Source McPherson 2006 (p 914) 

LIPID GOALS
	LDL-C is causally linked to atherosclerosis and CHD events. Statins effectively and predictably reduce coronary events in proportion to the extent to which they reduce LDL-C, as evidenced by the reduction in CHD events in statin treated patients who achieve LDL-C treatment goals in long-term statin trials.4 Clinical data also suggests that there is no lower limit or pre-treatment LDL-C level below which statins have not been shown to produce benefit. {Kritharides 2004 p A12 & A13}

For any level of LDL-C, there are a number of factors in addition to existing CHD that increase risk for future CHD events. These include low high-density lipoprotein cholesterol (HDL-C), elevated triglycerides, elevated C-reactive protein, diabetes, smoking and hypertension. The absolute benefits (number of cardiac events prevented for given number of patients treated) of statin therapy are also greater in the presence of such additional risk factors. {Kritharides 2004 p A12 & A13}

Although significant advances have been made in recent years in providing hypertension- and lipid-lowering therapy for high-risk, as well as moderate-risk patients, goal achievement rates remain low. When looking at the Canadian Assessing Cardiovascular Targets (ACT 2007) data comparing patients not at guideline targets in 2006 compared to 2007 we find that: This data suggests that despite drug treatment many patients are not at lipid or blood pressure targets. It appears that community practice physicians inthis survey prescribe lipid-lowering drugs to predominantly high (57.0%) and moderate (24.7%) CV risk patients.

Many hypercholesterolaemic patients fail to achieve target LDL-C levels in clinical practice, in part, this is related to inadequate efficacy of commonly used statins in reducing LDL-C and to difficulties inherent in dose titration.  Failure to achieve lipid goals leaves patients at additional risk for CHD and there are multiple potential reasons for such failure. They may include inadequate dietary and lifestyle changes and inadequacy of drug therapy. At currently used doses, many patients do not achieve sufficient cholesterol reductions to reach LDL targets. There are difficulties inherent in dose titration, which requires repeated visits and blood sampling, which likely contribute to undertreatment. Adherence and concordance may also be diminished by the need for repeated dose adjustment and/or polypharmacy.  Patients are more likely to be adherent to therapy if treatment goals are rapidly achieved.  There are therefore potential benefits of more potent lipid-lowering treatment that allows rapid achievement of lipid goals without the need for additional drugs or dose titration. {Kritharides 2004 p A12}
	


Strategies to help achieve treatment goals
1. Education: Patients need to understand why they are taking certain medication and the effect of the medication. Make sure the patient understands the potential long-term consequences of not controlling their blood pressure, glucose or lipids. Patients need to understand the benefits of the treatment and the potential side-effects to be assured of its safety. 

2. Proper Selection of Agents: proper selection of drug therapy to limit potential adverse events and improve adherence. 

3. Selection of medication should involve a dynamic interaction between the healthcare practitioner and the patient to encourage patient involvement in treatment decisions that simplify the regimen and improve adherence. 

4. Simplified Dosing: simplified dosing can increase adherence by between 8-19.6%. Give patients longer-acting or more potent therapeutics that are taken once a day and can control for up to 24 hours. 

5. Monitor Adherence: Encourage medication adherence and monitor treatment and adherence. 

            
Source: Munger 2007; 2008 CHEP Recommendations
	HEALTHY LIFESTYLE COUNSELLING TIPS

	When counselling patients on making diet and lifestyle changes remember to start in stages introducing small changes or suggestions. In addition, for high CVD risk sedentary individuals who are about to begin an exercise program, consideration should be given to first performing a cardiac stress test to rule out occult coronary artery stenosis.

Counselling tips: 

· Physical exercise: follow FITT (frequency, intensity, time, type). Recommend 30-60 mins of moderate intensity exercise (walking, jogging, cycling or swimming) 4-7 days per week. Tell them the benefits of exercise. 

· Lose weight: Counsel them on the importance of losing weight. Explain to them the long term benefits. Refer them to a registered dietitian who can provide individual dietary counselling. 

· Dietary suggestions: Recommend they increase their intake of fruits, vegetables and lower-fat milk products, dietary and soluble fiber, whole grains and protein from plant sources. One example of a healthy and effective diet is the DASH diet. 

· Salt Intake: Remind them that 70% of their salt intake comes from processed food. Recommend they stay away from processed food and look for low salt food. 

· Stress Management: Encourage patients to practice relaxation techniques if they feel stressed. Remind them that stress contributes to their elevated blood pressure.

Suggestions for salt reduction: 

· Cut down on prepared and processed foods 

· Eat more fresh vegetables and fruit 

· Reduce the amount of salt added while cooking or baking 

· Experiment with other seasonings, such as garlic, lemon juice and fresh or dried herbs 

· Avoid using commercially softened water for drinking or cooking 

· Look for the Health Check symbol on foods

Healthy Living Resources Healthy Living new information from Heart and Stroke Foundation Canada 
Information on healthy eating, physical activity, healthy weight including recipes. 

	PHYSICAL ACTIVITY
Don’t call it exercise, that sounds like something planned that takes extra effort. Call it physical activity, play time or fun activities. Recommend that patients build physical activity into their daily life. Tell them the benefits of physical activity to their overall health. 

Being active 30-60 minutes a day, most days of the week, can dramatically lower their risk of heart disease and stroke. A Canadian study found that physical activity was associated with an improvement in a person’s metabolic profile and gave lower odds of developing metabolic syndrome. 

Physical activity may also reduce stress levels, increase energy and improve sleep and digestion. 

Use FITT to help them remember to get active. 

Canadian Study-Brien and Katzmarzyk 2006

The results demonstrate that physically active Canadian men were more than 50% less likely to have metabolic syndrome than their physically inactive counterparts. Furthermore, physically active men were less likely to have any of the risk factors involved in the diagnosis of Met Syn. This relationship was less clear in Canadian women. 

Another suggestion is to have pamphlets from local fitness facilities, community centres, walking clubs and organizations in your office to give to patients to help them get started on being active. 
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Physical Activity Suggestions: 

· Walk up or down 2-3 flights of stairs rather than take the escalator or elevator 

· Walk around the neighbourhood each evening after dinner for 30 minutes 

· Walk to local stores, the post office/mail box, church, etc. when possible 

· Go bicycling, cross-country ski 

· Go swimming at the local pool, join a swim fitness class 

· Join a local gym 



Study Conclusion: Pedometer-based walking programs result in a modest amount of weight loss. Longer programs lead to more weight loss than shorter programs. 

Exercise Resources 

Canada’s Physical Activity Guide Public Health Agency of Canada 

Physical Activity (information on Adult, Children and Seniors needs) Heart and Stroke Foundation Canada 

HEALTHY WEIGHT
At every visit, encourage your overweight patients to lose weight or to strive for a healthy weight, ideally they should lose 5-10% of their body weight. Weight loss strategies should employ a multidisciplinary approach that includes dietary education, increased physical activity, and behavioral intervention. Refer them to a registered dietitian who can help them with dietary recommendations, meal planning and goal setting.

Important elements of structured weight-loss programs: 

· participant education 

· individualized counselling 

· reduced dietary energy and fat intake (~30% of total energy) 

· regular physical activity 

· frequent participant contact

Recommended Nutritional Interventions for the Prevention of Diabetes: 
· Structured programs that emphasize lifestyle changes including moderate weight loss (7% of body weight) and regular physical activity (150 min/week) 

· Dietary strategies including reduced intake of fat and reduction in calories 

· Dietary fibre intake of 14 g/1000 kcal and intake of foods containing whole grains 

· Encourage the intake of low-glycemic index foods rich in fibre and other nutrients 

· Reduction in alcohol intake 

Carbohydrate reduction and selection 

The evidence is growing that reducing refined carbohydrate intake may be a crucial factor in CVD risk reduction. Some tangible benefits of reducing carbohydrate are a reduction in triglycerides, elevation of HDL and an increase in the size of LDL particles, all of which reduce the atherogenicity of the lipid profile. Choosing the best sources of carbohydrate is also key. While a high fibre diet is recommended, there should be an emphasis on whole grains, legumes, fruits and vegetables, along with lower fat milk and yogurt. 

In addition to a high fibre diet, patients can be taught to use the glycemic index. The glycemic index is a scale which ranks how quickly carbohydrates are digested and absorbed into the bloodstream as glucose. The reference food for the scale is glucose or white bread. Patients can use the GI to determine if a food is going to be converted into glucose slowly or quickly compared to pure glucose or white bread. Choosing low and medium GI more often, and high GI foods less often is a strategy which can be incorporated well into meal planning. Patients do need to be aware that the total quantity of carbohydrate is still important, so that low GI does not mean eating unlimited quantities. 
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*expressed as a percentage of the value for glucose 
† Canadian values where available 
Adapted with permission from: Foster-Powell K, Holt SHA, Brand-Miller JC. International table of glycemic index and glycemic load values. Am J Clin Nutr. 2002;76:5-76 

Source www.diabetes.ca


DASH diet 

DASH stands for "Dietary Approaches to Stop Hypertension". Studies have shown that elevated blood pressures can be reduced by an eating plan that emphasizes fruits, vegetables, and lower-fat milk products and is low in saturated fat, total fat, and cholesterol. The DASH eating plan also includes whole grains, poultry, fish, and nuts and has reduced amounts of fats, red meats, sweets, and sugared beverages. 

DASH diet
Food Group
Daily Serving
Examples and Notes
Grains

7-8

Whole wheat bread, oatmeal, popcorn

Vegetables

4-5

Tomatoes, potatoes, carrots, green beans, peas

Fruits

4-5

Apricots, bananas, grapes, oranges, grapefruit, melons

Lower-fat milk products

2-3 

Fat-free (skim)/low-fat (1%) milk, lower-fat yogurt, lower-fat cheese and some high fat cheese

Meats, poultry, fish

2lbs

Select only lean meats. Trim away fats. Broil, roast or boil. No frying. Remove skin from poultry.

Nuts, seeds, dry beans

4-5/week

Almonds, peanuts, walnuts, sunflower seeds, kidney beans, lentils.

Fats and oils

2-3

Non-hydrogenated margarines, low-fat mayonnaise, vegetable oil (olive, corn, canola, or safflower).

Sweets

5/week

Maple syrup, sugar, jelly, jam, hard candy, sorbet.


(DASH eating plan available at: http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf) 

Evidence suggests an association between milk product intake and body weight. It appears that dietary calcium encourages the body to use fat as fuel, decreasing fat storage and increasing fat breakdown. Studies suggest that consumption of three servings of milk products daily is associated with a greater loss of both body fat and body weight than a low calcium/low diary diet.(Zemel et al. 2004; Zemel et al. 2005) Interestingly, increasing milk product consumption does not lead to an increased body weight, despite an increase in caloric intake. (Pereira et al. 2002; Mirmiran et al. 2005; Gunther et al. 2005) 

Other Diets that have also been shown to provide benefit: Mediterranean diet 

a. daily consumption: of non refined cereals and products (whole grain bread, pasta, brown rice, etc), vegetables (2–3 servings/day), fruits (4–6 servings/day), olive oil (as the main added lipid) and non-fat or low fat dairy products (1–2 servings/day); 

b. weekly consumption: of potatoes (4–5 servings/week), fish (4–5 servings/week), olives, pulses, and nuts (>4 servings/week), and more rare poultry (1–3 servings/week), eggs and sweets (1–3 servings/week); 

c. monthly consumption: of red meat and meat products (4–5 servings/month). 
This diet is also characterized by moderate consumption of wine (1–2 wineglasses/day), mainly wine during the meals, and high monounsaturated-to-saturated fat ratio (>2). Additionally, although intake of milk is moderate, the consumption of cheese and yogurt is relatively high. Feta cheese is regularly added to salads and accompanies vegetable stews. 

Nutrition Resources 

Strategies for a Healthy Weight Heart and Stroke Foundation 
Healthy Eating with DASH NHLBI 
yourhealthyweight.ca 

DIET INFLUENCES ON THE LIPID PROFILE

	The change in the lipid profile dependent on the carbohydrate and fat content of the diet has been demonstrated in the following studies: 

1. Sjorgren and colleagues demonstrated that certain types of dietary fatty acids were associated with fewer small, dense LDL particle consistent with other experimental evidence that LDL particle size distribution can be modified by dietary factors. 

2. Mikkila and colleagues taking part in an ongoing 21-year follow-up study,The Cardiovascular Risk in Young Finns Study, have found that a more health-conscious diet (such as high consumption of vegetables, legumes and nuts, tea, rye, cheese and other milk products, and alcoholic beverages) is inversely associated with cardiovascular risk factors (total and LDL-C concentrations, apoB and CRP levels, elevated BP and insulin resistance).(Mikkila et al. 2007) 

3. The CARDIA study followed over 3000 black and white adults aged 18-30 over a 10 year cumulative period. This study found that diary consumption was inversely associated with the development of obesity, abnormal glucose homeostasis, elevated blood pressure and dyslipidemia (low HDL-C or high TG). This group did not find an association between milk product intake and incidence of high LDL-C, LDL particle size was not measured in this study. Daily, milk product consumption was also associated with a 21% lower odds of insulin resistance syndrome in individuals who were overweight.(Pereira et al. 2002

	STATIN LIPID LOWERING EFFICACY

	While the data do not represent a head-to-head comparison in the same patient population, they do allow us to see the relative lipid-lowering potency of the currently available statins. These reductions are superior to those achieved by any other lipid-modifying agents. The LDL-C reductions are dose-dependent and log-linear. With each doubling of the dose, an additional 6-7% reduction in LDL-C is usually achieved. Changes in high-density lipoprotein cholesterol (HDL-C) tend to be modest, in the 5-10% range, and not consistently dose related; increases in HDL-C are greater in patients with low HDL-C and elevated triglycerides. 

[image: image3.jpg]Adult Dosage and Effect on Lipids

Drug Dose per Day* oL HDL | Trigiycerides
Atorvastatint | 10t0 80 mgat anytime -391060% [+5to9% |-19t0529%
Fluvastatin 80mg-witheveningmeal  [-191035% [+2t07% |-St011%
Lovastatin | 20t080mg? witheveningmeal  |-241040% [+7to10% |-10t016%
Pravastatin [ 10+10 40 mgHS 221034% |+71012% [-111024%
Rosuvastatin® | 5¢to 40 mgatany time -521063% [+8to14% |-10t028%
Simvastatin [ 101080 mgwitheveningmeal  |-241047% [+8012% |-10t036%

“Second-generation satins
2. The lower number in the range s the usual staring dose. The higher number represents the maximun daily dose

b. The usual staring dose of fluvastatin s 20 to 40 me daily

. A daily dose of fluvastain 80 mg should be given in 2 divided doses

4 A daily dose of lovastatin 80 me can be given at once with supper or in 2 divided doses, vith breakfast and supper
© The usual starting dose of pravastatn s 10 10 20 mg daily

£/1n Asian patients and in those with severe rend impairment,the inital dose of S mg daly s recommended.
e-therapeutics accessed June 2, 2008






LDL-C Lowering Efficacy of Statins 
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Source: Stellar Trial Jones et al. 2003 


Top of Form

	STATINS–ADVERSE EFFECTS AND INTERACTIONS

	HMG CoA Reductase Inhibitors available in Canada 

Drug
Dose
Adverse Effects
Drug Interactions
Comments
atorvastatin
Lipitor

10–80 mg at any time

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis, peripheral neuropathy, lupus-like symptoms, impotence. 
Avoid with CYP3A4 inhibitors: macrolide antibiotics, gemfibrozil, grapefruit juice, azoles, protease inhibitors, amiodarone, cyclosporine, nondihydropyridine calcium channel blockers, e.g., verapamil. 

Start with low doses and titrate up to reach targets while monitoring biochemical markers. 

Monitor liver function and CK at 3, 6 and 12 mo, then yearly. If LFTs (AST, ALT) > 3 × normal, discontinue statin. LFT elevations are dose dependent. Excellent safety profile. 

Use caution in patients with moderate to severe renal impairment (< 60 mL/min). 

Contraindications: active liver disease, high alcohol consumption, pregnancy. 

fluvastatin 
Lescol

20–80 mg with evening meal

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis, peripheral neuropathy, lupus-like symptoms, impotence. 

Monitor INR with concomitant warfarin use. 

Avoid with CYP P450 2C9 inhibitors: amiodarone, fluconazole, fluoxetine, fluvoxamine. 

Start with low doses and titrate up to reach targets while monitoring biochemical markers. 

Monitor liver function and CK at 3, 6 and 12 mo, then yearly. If LFTs (AST, ALT) > 3 × normal, discontinue statin. LFT elevations are dose dependent. Excellent safety profile. 

Use caution in patients with moderate to severe renal impairment (< 60 mL/min). 

Contraindications: active liver disease, high alcohol consumption, pregnancy. 

lovastatin
Mevacor, generics

20–80 mg with evening meal; max. 40 mg BID 

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis, peripheral neuropathy, lupus-like symptoms, impotence. 

Avoid with CYP3A4 inhibitors: macrolide antibiotics, gemfibrozil, grapefruit juice, azoles, protease inhibitors, amiodarone, cyclosporine, nondihydropyridine calcium channel blockers, e.g., verapamil. 

Start with low doses and titrate up to reach targets while monitoring biochemical markers. 

Monitor liver function and CK at 3, 6 and 12 mo, then yearly. If LFTs (AST, ALT) > 3 × normal, discontinue statin. LFT elevations are dose dependent. Excellent safety profile. 

Use caution in patients with moderate to severe renal impairment (< 60 mL/min). 

Contraindications: active liver disease, high alcohol consumption, pregnancy. 

pravastatin
Pravachol, generics

10–40 mg QHS

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis, peripheral neuropathy, lupus-like symptoms, impotence. 

Not metabolized through CYP P450 pathway, thus low potential for drug interactions. 

Start with low doses and titrate up to reach targets while monitoring biochemical markers. 

Monitor liver function and CK at 3, 6 and 12 mo, then yearly. If LFTs (AST, ALT) > 3 × normal, discontinue statin. LFT elevations are dose dependent. Excellent safety profile. 

Use caution in patients with moderate to severe renal impairment (< 60 mL/min). 

Contraindications: active liver disease, high alcohol consumption, pregnancy. 

rosuvastatin
Crestor

10–40 mg at any time 

Initial dose 10 mg/day except in Asian patients and those receiving cyclosporine. (Initial dose 5 mg/day) 

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis and hypersensitivity 

Not metabolized through CYP 3A4, pathway, thus low potential for drug interactions.

Monitor INR with concomitant warfarin use. 

↓ levels with concomitant use of magnesium/aluminum hydroxide-containing antacids.Administer antacids 2 h after rosuvastatin. 

Monitor liver function prior to and at 3 months. Patients who develop signs or symptoms suggestive of myopathy should have their CK levels measured. 

Discontinue statin if LFTs (AST, ALT) > 3 × normal or CK levels > 10 x ULN. LFT elevations are dose dependent. Excellent safety profile. 

For patients with severe renal impairment (> 30 mL/min), the starting dose should be 5 mg and not exceed 10 mg once daily. 

Contraindications: active liver disease, high alcohol consumption, pregnancy, patients on cyclosporine. 

simvastatin
Zocor, generics

10–80 mg with evening meal

Common: ↑ CK, ↑ transaminases (reversible), mild upper GI disturbances, myalgias (with and without CK elevation), sleep disturbances, headache, rash. 

Rare: myopathy, rhabdomyolysis, peripheral neuropathy, lupus-like symptoms, impotence. 
Avoid with CYP3A4 inhibitors: macrolide antibiotics, gemfibrozil, grapefruit juice, azoles, protease inhibitors, amiodarone, cyclosporine, nondihydropyridine calcium channel blockers, e.g., verapamil. 

Start with low doses and titrate up to reach targets while monitoring biochemical markers. 

Monitor liver function and CK at 3, 6 and 12 mo, then yearly. If LFTs (AST, ALT) > 3 × normal, discontinue statin. LFT elevations are dose dependent. Excellent safety profile. 

Use caution in patients with moderate to severe renal impairment (< 60 mL/min). 

Contraindications: active liver disease, high alcohol consumption, pregnancy. 

Source: e-CPS accessed Sept 18, 2007
Statins are generally well tolerated with the most common adverse events including GI disturbances, headache, insomnia, myalgia and rash. 
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	STATIN-INDUCED MYOPATHY

	Statin-induced myopathy is a well-established but rare side-effect. These complications of statin therapy may happen soon after initiating therapy or may occur many months later. There are two classifications of myopathy:{McPherson 2006 p 922}

· myalgia-muscle pain, discomfort or weakness without creatine phosphokinase (CK) elevation 

· myositis-muscle pain, discomfort or weakness with creatine phosphokinase (CK) elevation greater than 10 times the upper limit of normal, usually associated with myoglobinuria 

The incidence of myalgia appears to be approximately 3% to 4% in statin-treated patients versus 2% in placebo treated individuals. In randomized controlled trials, approximately 1% of patients have been withdrawn from study because of muscle discomfort.{Newman 2006} Of note, there has been no evidence of increased myopathy in patients achieving very low levels of LDL-C (1.0 mmol/L to 1.5 mmol/L) on high dose atorvastatin treatment {Wiviott 2005}. Rosuvastatin has shown an incidence of myositis of 0.1% at 10 mg to 0.4% at 40 mg, a lower incidence than that observed with the other statins.{McKenney 2006}

Myositis occurs in fewer than 0.1% of treated patients and in this situation, drug therapy should be discontinued promptly, as there are risks of significant muscle damage (rhabdomyolysis), myoglobinuria and acute renal failure. Persons at increased risk for myositis are elderly patients and those with multiple comorbidities, such as diabetes, hypertension and organ transplants. Myositis may occur with statin monotherapy, but is more commonly associated with the concomitant administration of other drugs, including cyclosporine, gemfibrozil, certain antifungal drugs and macrolide antibiotics. {Pasternak 2002} The incidence of rhabdomyolysis in patients receiving statin therapy was reported to be approximately one in 23 000.{Graham 2004}

Patient- and Statin-related Factors That May Influence Myotoxic Effects 

Patient Characteristics

Concomitant Medications

Advanced age (> 80 y) 
Women are more affected than men 
Frailty, small body frame 
Chronic renal insufficiency 
Hepatic dysfunction 
Untreated hypothyroidism 
Polypharmacy 
Perioperative periods 
Alcohol abuse 
Grapefruit juice intake 

Fibrates (particularly gemfibrozil) 
Nicotinic acid (rarely) 
Cyclosporine 
Azole antifungals: (itraconazole, ketoconazole) 
Macrolide antibiotics (erythromycin, clarithromycin) 
HIV protease inhibitors 
Nondihydropyridine calcium channel blockers 
Amiodarone 

Source e-therapeutics 2008
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Source McKenney 2006

	ROLE OF COENZYME Q10 in STATIN-INDUCED MYOPATHY

	CoQ10 is essential to mitochondrial energy production and antioxidant function in lipid and mitochondrial membranes. Statins block production of an intermediate in the synthesis of CoQ10. This has led to the hypothesis statin-induced CoQ10 deficiency is involved in the pathogenesis of statin myopathy. Although limited, there is evidence indicating that statins may decrease the concentration of coenzyme Q10 (CoQ10 or ubiquinone) in muscle to a modest extent in some people.{Lamperti 2005} However, the data on intramuscular CoQ10 levels in symptomatic patients with statin-associated myopathy are scarce. A systematic review of the literature concluded there is insufficient evidence at this time to prove the etiologic role of CoQ10 deficiency in statin-associated myopathy.{Marcoff 2007}


	STATINS AND LIVER TOXICITY

	All statins are associated with significant increases in hepatic transaminase levels, defined as alanine aminotransferase (ALT) levels more than three times the upper limit of normal. These increases occurs in 0.3% to 2.0% of patients and are generally dose-related. These elevations are most often transient and resolve spontaneously even with continued statin use and without dose reduction.{McPherson 2006 p 921} The Statin Safety Task Force concluded that the data confirms that marked sustained elevations in liver enzymes are rare and may be affected by potential drug interactions and comorbidities or use of the highest dose of a statin.{McKenney 2006} More importantly, the expert panel of hepatologists who examined this adverse effect was unable to find a link between changes in liver function tests and outright episodes of liver failure. This panel concluded that isolated elevations of aminotransferase are not linked with acute or chronic liver injury.{Cohen 2006}
Although underlying liver disease is considered a contraindication to statin therapy, there is no evidence of worsening of liver function in subjects with fatty liver, chronic hepatitis C, or primary biliary cirrhosis treated with statins. A general recommendation is to measure ALT levels at baseline, and between one and three months after initiating statin therapy. {McPherson 2006 p 921}
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	STRATEGIES FOR ENCOURAGING ADHERENCE

	Studies have suggested that patients’ beliefs about prescribed medications can be a predictor of adherence. Results from the Nova Scotia study found that patients who strongly believed that taking statins reduced their risk of having heart attacks or strokes were more than twice as likely to report high adherence. {Natarajan 2007} For many patient populations, dynamic communication between the healthcare team and the patient is a key factor in fostering adherence with long-term medication regimens. Educational programs that inform patients about their disease and the importance of adherence, interdisciplinary approaches to monitoring adherence, and utilization of home-based technologies can also aid in increasing adherence.

Strategies: 

1. Education: Patients need to understand why they are taking certain medication and the effect of the medication. Prevention or protection from disease is very important to most patients. Patients need to understand that their BP medication or statin medication can reduce their risk of having a first or second cardiovascular event. Make sure the patient understands the potential long term consequences of not controlling their blood pressure, glucose or lipids. 

· Educate patients and patients’ families about their disease/treatment regimens 

· Encourage the entire family to adopt diet and lifestyle changes 

2. Proper Selection of Agents: Proper selection of drug therapy to limit potential adverse events and improve adherence. If the patient is experiencing side effects they will not be adherent. Ask the patient if they are experiencing any side effects, if they are adjust the dosage or change the drug. 

3. Selection of medication, especially antihypertensives, should involve a dynamic interaction between the healthcare practitioner and the patient to encourage patient involvement in treatment decisions that simplify the regimen and improve adherence. 

· Consider carefully when to stop or change a certain drug. Accept that not every patient can be treated to goal, especially your elderly patients. However, make every attempt to achieve the recommended targets. 

4. Simplified Dosing: simplified dosing can increase adherence by between 8-19.6%. Try giving patients longer-acting therapeutics that are taken once a day and can control for up to 24 hours. When possible use fixed-dose combinations. Fixed dose combinations are validated and offer a synergistic effect for increased efficacy. 

Consider: 

· Tailoring pill-taking to fit patients’ daily habits 

· Simplifying medication regimens to once-daily dosing 

· Replacing 2 antihypertensive agents with a fixed dose combination (where available and appropriate), provided it is the same combination the patient is already taking 

· Utilizing unit-of-use packaging (of several medications to be taken together)

5. Monitor Adherence: Encourage medication adherence and monitor treatment and adherence.

Consider: 

· Assessing adherence to pharmacological and non-pharmacological therapy at every visit 

· Encouraging adherence with therapy by out of office contact (either by phone or mail), particularly over the first three months of therapy 

· Coordinating with other healthcare givers to improve monitoring of adherence with pharmacological and lifestyle modification prescriptions 

· Contact the pharmacist to ensure regular follow-up and prescription refilling. Coordinate dispensing of medications in multidose blister packs in needed.

Here are some questions that can be used to assess adherence: 

· Tell me which drugs you took this morning? 

· When did you take it/them? 

· Do you think that you take too many pills? 

· Are there pills you are taking that you don’t like or that bother you?

· Consider making adjustments or changes to their therapy depending on their answers.

Source: Munger 2007; 2008 CHEP Recommendations


	TIPS FOR IMPROVING PATIENT ADHERENCE

	Here are some steps that physicians can take to help improve patient adherence to hypertensive therapy and indeed any therapy: 

· Give patients tips on how to tailor their therapy to their own daily routine. Suggest they take their medication at the same time every day or with a particular activity. For example, they could put their medication beside their cereal bowl and this would remind them to take it with breakfast.

· Simplify the regimen for them. Prescribe long acting or combination tablets where appropriate.

· Recommend and/or arrange for dosettes or unit-of-use packages to help patients remember to take medications or multiple medications.

· Ask patients to mark on their calendar when their new prescriptions are due. Ask patients to do a pill count when the calendar shows their prescription should be empty. This will tell them how many doses they missed.

· Encourage your patients to home monitor their blood pressure or blood glucose. Seeing the benefits will reinforce the importance of their medication. The corollary is that missing their medication dose(s) and seeing their blood pressure or blood glucose increase will encourage them to reverse the trend.

· Educate the patient and their family about the disease and their treatment. Give them the benefits of the therapy. Provide the information both verbally and written. Provide them patients pamphlets or tools. Refer them to some good web-based information such as heartandstoke.ca, hypertension.ca or diabetes.ca.

· Call or email the patient, especially over the first three months of a new therapy, to encourage adherence.
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	ADHERENCE -PACT

	This clinical study sampled 13 508 patients and 363 general practitioners across Canada. It found that patient reasons for stopping statins differed in some cases from physicians opinions on the reasons for poor compliance.{Beamer 2007} 

Patient reasons included: 

· 26% don’t like taking medication 

· 20% needed more information on side effects 

· 14% improved their diet or lost weight 

· 10% needed more information on the benefits of statins

Physician Opinions of poor compliance included: 

· 80% resistant to taking medications 

· 68% side effects of medication 

· 64% lack understanding of the benefits of statin therapy 

· 25% achieved weight loss or diet improvements

The study found that patients overall wanted more information on their own lipid levels, the risk of high cholesterol and cholesterol in general, and wanted to know more about their medication. 

When it came to medication changes when LDL targets were not met physicians and patients differed in their therapy choices: 

  

Patient Choices
Physician Choices
Increase statin dose

51%

75%

Change statin

40%

7%

Add another drug

7%

19%

This data suggests that more dynamic communication is needed between the healthcare team and the patient in order to foster adherence with long-term medication regimens. 
Reference Beamer 2007 
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	HYPOTHYROIDISM AND DYSLIPIDEMIA

	There is good evidence that subclinical hypothyroidism is associated with progression to overt hypothyroidism, and there is fair evidence that serum TSH levels greater than 10 µU per mL (10 mU per L) are associated with elevations in total and low-density lipoprotein (LDL) cholesterol levels. There is insufficient evidence regarding adverse cardiac events, cardiac dysfunction, neuropsychiatric symptoms, or systemic symptoms of hypothyroidism.

A 2002 US consensus panel recommended treatment with levothyroxine for patients with serum TSH levels greater than 10 µU per mL. There is no conclusive evidence that treatment will improve symptoms or associated clinical conditions such as hyperlipidemia; however, because the rate of progression to overt hypothyroidism is 5 percent, treatment may prevent development of symptoms in patients whose FT4 level becomes low.


	NONINVASIVE ASSESSEMENT OF ATHEROSCLEROSIS

	The following noninvasive investigations may be useful for patients in the intermediate-risk category to detect subclinical atherosclerosis and/or to further define future CAD risk: 

· ABI: ratio of systolic blood pressure in the dorsalis pedis or posterior tibial artery to the systolic blood pressure in the brachial artery. An ABI less than 0.90 is a reliable index of peripheral vascular disease, with a sensitivity of 90% and specificity of 98% for detecting greater than 50% stenosis. Such patients have a high likelihood of concomitant coronary atherosclerosis.

· carotid ultrasound: Useful in assessing preclinical atherosclerosis. In asymptomatic individuals over 50 years of age, a number of studies have demonstrated an up to fivefold increase in future CAD risk in those with intimal medial thickness of more than 1 mm. Evidence of early carotidatherosclerosis by routine carotid ultrasonography is an indication for statin therapy.

· graded exercise testing
· electrocardiogram


	SMOKING CESSATION

	The ultimate goal is to help smokers achieve complete and sustained remission from tobacco use and nicotine dependence. 

It is important that smokers and healthcare providers understand that: 

1. smoking is an addiction 

2. smoking cessation is a process, not a singular event; smokers need to stay engaged in the process of behaviour change as a major objective of therapy. 

3. the best odds of quitting are when behavioural and pharmacologic interventions complement each other 

4. Long-term benefits of smoking cessation are only realized by complete abstinence, smoking reduction even by 50%, does not give the same benefits. 

5. Smoking reduction is associated with subsequent successful quitting and should be encouraged in those who want to quit but are reluctant to stop suddenly.



Smoking is an addiction. Data indicates that while 46% of smokers attempt to quit each year, only about 7% of them remain abstinent one year later. Smoking cessation, like breaking any addiction, is a cyclical long-term process with relapses and remissions. While physician recommendation is an important motivator to quit, counselling is key to continued smoking cessation. Advice from healthcare providers, including physicians, nurses and pharmacists, as well as the combination of individual and group counselling have been shown to increase cessation rates. Interestingly, smoking cessation rates increase with the length of the counselling session, the number of sessions and the total person-to-person contact time spent with a smoker. This indicates that reinforcement and assisting with developing coping skills is extremely important to successful smoking cessation. 

Use of medication to assist patients, including nicotine replacement therapy and the antidepressant bupropion, approximately doubles smoking cessation rates. 

A 2006 Canadian meta-analysis looking at the efficacy of smoking cessation therapies concluded that NRT, bupropion and varenicline all provide therapeutic effects in assisting with smoking cessation. While direct comparisons of the clinical data was difficult the authors observed that the three modalities all have distinct biological mechanisms of action and that each likely targets a particular type of symptom experienced during cessation. 

Odds Ratio vs Placebo for Abstinence at One Year 

  

NRT Gum

NRT patch

Bupropion

Varenicline

Ratio (95% CI)

1.60

1.63

1.56

2.96

# RCT trials

49

49

12

4

Source Wu et al. 2006 Effectiveness of smoking cessation therapies: a systematic review and meta-analysis. 

Smoking Resources 

Treating Tobacco Use and Dependence. Quick Reference Guide for Clinicians US Public Health Service October 2000 

Quit Smoking Health Canada website 


	DEPRESSION

	Common symptoms of depression:{NIMH} 

· Loss of pleasure. Person no longer take interest in doing things they used to enjoy. 

· Change in sleep patterns. Person has trouble falling asleep, wakes often during the night, or desires to sleep more than usual, including during the day. 

· Early to rise. Person wakes up earlier than usual and cannot get back to sleep. 

· Change in appetite. Person eats more or less than usual, resulting in a quick weight gain or weight loss. 

· Trouble concentrating. Person can't watch a TV program or read an article because other thoughts or feelings get in the way. 

· Loss of energy. Person feels tired all the time. 

· Nervousness. Person always feels anxious and can't sit still. 

· Guilt. Person feels they "never do anything right" and worry they are a burden to others. 

· Morning sadness. Person feels worse in the morning than the rest of the day. 

· Suicidal thoughts. Person feels they want to die or are thinking about ways to hurt themselves.


	RISK FACTORS IN MENOPAUSE & RECOMMENDATIONS

	1. Coronary Heart Disease (CHD): The risk of CHD shows a consistent rise after menopause. This risk increase is often seen by the development of traditional "male" risk factors including elevated cholesterol and blood pressure. It appears that women are protected from these risk factors until mid-life, after which point these risk factors begin to emerge. Dietary changes have been shown to reduce the risk of CHD in women. 

a. Dietary recommendations should include replacing saturated fat and trans-fatty acids in the diet with nonhydrogenated, monounsaturated, and polyunsaturated fats; increasing the intake of omega-3 fatty acid, flavonoids (found in fruits and vegetables especially broccoli and tea) and dietary folate. 

2. Excess Body Weight: Excess body weight is associated with an increased risk of CVD, type II diabetes, hypertension, osteoarthritis, hyperlipidemia, breast cancer and sleep apnea. Perimenopausal weight gain is common but not inevitable and is associated with an age-related reduction in the metabolic rate, resulting in a shift in ratio of fat-to-lean body composition. Evidence also indicates that while premenopausal women put weight on their hips, postmenopausal women experience a shift in body weight due to lower estrogen levels. Postmenopausal women have a tendency to put more weight across the belly causing a more android or male shape. 

a. Current recommendations, if BMI is above 25, are to reduce body weight by approximately 10% from baseline over 6-12 months. Weight loss should include individual dietary changes as well as group support as needed (Weight Watchers, registered dietitian). 


	ANGINA SIGNS AND SYMPTOMS

	Angina may be a vague, barely troublesome ache or may rapidly become a severe, intense precordial crushing sensation. It is rarely described as pain. Discomfort is most commonly felt beneath the sternum, although location varies.

Discomfort may: 

· radiate to the left shoulder and down the inside of the left arm, even to the fingers 

· straight through to the back 

· into the throat, jaws, and teeth 

· down the inside of the right arm (occasionally) 

· upper abdomen (occasionally)

Atypical angina includes bloating, gas and abdominal distress, patients often ascribe symptoms to indigestion; belching may even seem to relieve the symptoms. 

Between and even during attacks of angina, physical findings may be normal. However, during the attack, heart rate may increase modestly, BP is often elevated, heart sounds become more distant, and the apical impulse is more diffuse. 

Angina pectoris triggers: 

· exertion or strong emotion -usually persists no more than a few minutes, and subsides with rest 

· symptoms are exaggerated when exertion follows a meal or occurs in cold weather 

· walking into the wind or first contact with cold air after leaving a warm room may precipitate an attack

Canadian Cardiovascular Classification System of Angina Pectoris
Class 
Activities Triggering Chest Pain 
1

Strenuous, rapid, or prolonged exertion

Ordinary physical activity does not cause angina.

Not usual physical activities (eg, walking, climbing stairs)

2

Walking rapidly

Slight limitation of ordinary activity.

Walking uphill

Pain occurs on walking more than 2 blocks on the level and climbing more than 1 flight of ordinary stairs at a normal pace and under normal conditions. 

Climbing stairs rapidly

  

Walking or climbing stairs after meals

  

Walking in cold or wind

  

Walking under emotional stress

  

Emotional stress

3

Walking, even 1 or 2 blocks at usual pace and on level ground

Marked limitations of ordinary physical activity.

Climbing stairs, even 1 flight

4

Any physical activity

Inability to carry on any physical activity without discomfort. 

Sometimes rest

Adapted from Braunwald E, Antman EM, Beasley JW, et al: ACC/AHA Guidelines for the management of patients with unstable angina and non-ST segment elevation myocardial infarction: A report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines (Committee on the management of patients with unstable angina). Journal of American College of Cardiology 36:970–1062, 2000.
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