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ASCVD Secondary Prevention
The Standard of Care



Globa l  Card iovascular  R isk

In one Generation

• Global CVD mortality has fallen >50%

• Myocardial Infarction Mortality declined from 30% to 4%

• > 80% decline in cardiovascular risk factors

55% of the outcome improvement 

Due to medical secondary prevention therapies



Symptoms and Events

Cardiac    MI, CHF, 
Neurologic Stroke, TIA
Renal    CKD
Vascular      Claudication, gangrene

Established 

Arteriosclerotic 

Cardiovascular Disease 
or Heart Failure

↓Quality of Life

↓ Survival

• Vascular Event

• Symptoms

• Imaging evidence
• Risk Score

Why Does  Secondary  Prevent ion  Mat ter ?
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Time  Under  Treatment  Mat ters

Benefits start early 

& increase over time



Ref ra me the  Pers pe ct i ve  as  L i fe long !
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Chronic Stable ASVD
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decompensated

ASCVD as a Chronic Condition



>70% <30%

Physician Inertial Factors

Patient
Factors

GDT

Prov iders  Dr i ve  Good Pat ient  Outcomes !
Fo c u s  o n  Po s i t i v e s  n o t  t h e  n e g a t i v e  ( I n e r t i a )

- Adapted from Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors

- Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz.

- Agency for Healthcare Research and Quality (US); 2005 Feb.

http://www.ahrq.gov/


Se condary  P reve nt ion



Exp ect  Pr im ar y  C ar e  &  Sp ec ia l i s t  A l i gn men t

- Provide Collaboration Improves
Outcomes

Boa sorte Silva et al, Heart failure Management insigths for primary care physicias and allied health professionals in 

Southwestern Ontario BMC family Practice 21 8 2020

Collaborative 

(specialist and family physician), 

Primary Care Alone 

Black = no follow-up care



APN, advanced practice nurse; HCP, healthcare professional; PCP, primary care provider; RN, registered nurse
Arnold J et al. Can J Cardiol 2008;24(1):21-40.

• EXPECT a REGULAR Personal Diary
o BP
o Heart Rate
o Weight
o Medication
o Exercise Diary

• Teach Self Management

o Recognize changes in Weight, BP, HR

o Evaluate their significance

o Take appropriate action

o Evaluate effects of action

Pat ie nts Mus t  ‘OW N’ the i r  P l ay book



Card iovascu lar  R i sk  i s  Fa l l i ng

•2001

•1991

Fuster et al, JACC 2023



Canada As  A Leader

Age Standardized Cardiovascular Mortality
Per 100,000 population > 40 years of age



Title Page and Image



INITIATE Secondary Prevention Strategies

From the  FIRST DAY the Diagnosis of ASCVD is made

and at  EVERY VISIT 

For the  REST OF YOUR PATIENTS’ LIFE

Ever y  Day  Count s



Learn ing Object ives

• Value of secondary prevention in patients with hypertension

• Individualized treatment strategies to optimize cardiovascular
risk in patients with hypertension and ASCVD

• Treatment options that offer cardiovascular protection for
patients with hypertension

During this session, participants will analyze and interpret 

the:



Canad ian  Hypertens ion  Gu ide l ines

- Leung AA, et al. Hypertension Canada’s 2017 Guidelines. Can J Cardiol. 2017

• Diagnosis  of hypertension should be based on out-of-office measurement

• Encourage Patient self management and BP logging

• Thresholds  for  blood pressures are 120 mmHG if high risk

• Preferred Therapies

• Single pill combinations

• Combinations of ARB/ACE with Amlodipine

• Longer-acting diuretics are preferred vs. shorter-acting thiazides



CANADA:   A P roud Le gacy

Canada has highest rates of BP control
reported world wide

Hypertension Canada is a respected 
evidence-based  hypertension management 
organization

• annual updates

• validated review process



Pol l Ques t ion

- 1. Gascón JJ, et al. Fam Pract. 2004;21(2):125-130.
2. Krousel-Wood MA, et al. Med Clin North Am. 2009;93(3):753-769.

a) Not clear about value to health

b) Complexity

c) Adverse effects

d) Cost

e) Other

Why don’t Patients Take Rx for BP?



Lack of treatment intensification  in a patient

not at evidence-based goals for care.

Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors

Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz. 

Agency for Healthcare Research and Quality (US); 2005 Feb.

may contribute to up to 80 percent of heart attacks and strokes”

Def in i t i on  o f  Tr eatment  Iner t i a

http://www.ahrq.gov/


✓ Accurate diagnosis of hypertension

✓ Communicate Evidence of Risk and Benefit

✓ Use Effective therapies

✓ Promote Compliance through Self Monitoring

Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors

Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz. 

Agency for Healthcare Research and Quality (US); 2005 Feb.

Comba tt ing  Iner t i a

http://www.ahrq.gov/


Diagnosis



Pol l  Ques t ion D iagnos i s

57-year-old accountant in your office for annual  visit

History:  Hypertension (2015)

Home BP readings 140-155 mmHg average

Medications: Perindopril 8 mg.  Amlodipine 5 mg.

Laboratory: normal CBC, lytes, BUN, Cr, EKG

Office BP: 110-115/65 mmHg  via BP-true

How would you explain this observation?

a) Essential hypertension

b) Masked hypertension

c) White coat syndrome

d) Not using BP cuff properly



D iagnos i s

- Derived from Pickering TG, et al. Hypertension 2002:40:795-6.
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D iagnos i s  and  P rognos i s

- Okhubo T, et al. J Am Coll Cardiol 2005;46;508-15



Wha t  i s  Ma sked  Hy pe rtens ion :   An  En igma

• Home measurements elevated despite elevated home recordings

• Significant health concern because easily and often missed

• The mechanism is unknown, but postulates include
• Alcohol
• Workplace and home stress
• Smoking
• Drug use
• Poor BP measuring technique
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Strong correlation with end organ damage

- Mulè G, et al. J Cardiovasc Risk 2002;9:123-9.

Be nef i t s  o f  Automate d Home BP



Mult ip le  BP Meas urement  Nece ssa ry

•Beckett L, et al. BMC Cardiovasc Disord 2005;5:18; 2. Myers MG, et al. J Hypertens 2009;27:280-6;
3. Myers MG, et al. BMJ 2011;342;d286 ; 4. Campbell NRC, et al. J Hum Hypertens 2007;21:588-90;
5. Andreadis EA, et al. Am J Hypertens 2011;24:661-6; 6. Andreadis EA, et al. Am J Hypertens 2012;25:969-73

A study of 1000 consecutive patients

• 1st reading was 5mmHG high

• 2nd reading  was on average 8mm lower

• Hypertension would have been misdiagnosed in 12% of patients



Give  C le ar  Pat ie nt  in s t ruct ion

•Beckett L, et al. BMC Cardiovasc Disord 2005;5:18; 2. Myers MG, et al. J Hypertens 2009;27:280-6;
3. Myers MG, et al. BMJ 2011;342;d286 ; 4. Campbell NRC, et al. J Hum Hypertens 2007;21:588-90;
5. Andreadis EA, et al. Am J Hypertens 2011;24:661-6; 6. Andreadis EA, et al. Am J Hypertens 2012;25:969-73

Measure BP sitting in chair 

• Arm at mid chest height and fully supported

• Relax muscles for 1-2 minute

• Repeat measurement 3-5 time

• Ignore initial high readings



Engage  Pat ient s  in  The i r  Own Ca re

Direct patients to a trusted Source

'The Hypertension Canada Website"



Engage  Pat ient s  in  S e l f  Mon i to r ing

Explain value of Therapy

Recommend purchase of brachial automated Device

Give clear instructions verbally or in pamphlet

• At rest mid day

• “chill out first”

• Arm supported at mid chest level

• Measure 3-5 consecutive readings

• Record the lowest values

Expect patients to maintain a diary and bring to each visit



24  Hour  Ambu lato ry  BP

- Adapted from CHEP. www.hypertension.ca

Average 24 hr ABPM > 130/80 mmHg

Average daytime ABPM > 135/85 mmHg

Average nocturnal ABPM > 125/75 mmHg

Nocturnal dip ≥10%

Value: Home BP unreliable or the patient will not measure

Interpretation:

http://www.hypertension.ca/


Ro le  o f  Echocard iography

NOT indicated routinely in hypertension management

Echocardiography of value potentially

• Abnormal EKG

• Elevated cardiovascular risk

• Cardiac symptoms

• Known ASCVD

• Heart failure



Benefit of BP Control



Pol l  Ques t ion BP t rea tme nt  Thres ho ld

65-year-old retired asymptomatic welder

History: Hypertension (2000)
Hyperlipidemia
MI and bypass (2010)

Medications: Perindopril 8 mg.  Amlodipine 5 mg   Atorvastatin 80   Colchicine .5

Laboratory: normal CBC, lytes, BUN, Cr, EKG

Home  BP: 125-140/75-85

POLL QUESTION:  What should his BP threshold be?

a) < 140

b) < 130

c) < 120



CANADIAN  BP THRESHOLDS

2020 HT guidelines e web v 3b

BP Treatment Target

Systolic Diastolic

Hypertension Canada "High Risk" <120 N/A

Diabetes <130 <80

Mod-High Risk
(target organ damage or ASCVD risk factors)

<140 <90
Low Risk
(No Target Organ Damage or ASCVD risk factors)

Hypertension Canada High Risk Patient

Age ≥ 75

Age ≥ 50  and any of

✓ ASCVD

✓ CKD

✓ 10 Year CV risk ≥ 15%

✓ Age ≥ 75



The  Sp r in t  "H i gh  R i sk  Popu la t ion "

Four variable MDRD equation
† Framingham Risk Score, D'Agastino, Circulation 2008

Clinical or sub-clinical cardiovascular disease

OR

Chronic kidney disease 

OR

†Estimated 10-year global cardiovascular risk ≥15%

 OR

Age ≥ 75 years



Va lue  o f  I n te ns ive  Therapy

9361 Patients > 50 years at increased CV risk 

Intensive Threshold  <120 mmHg better than 

Standard Threshold  <140 mmHg

Primary outcome:  

✓ MI and ACS

✓ Stroke

✓ Heart failure

✓ CV death

Risk reduction 27%

Standard Treatment

Intensive Treatment
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Outcome  BP Re la ted



Sprint lacked duration and size to confirm dementia 
although suggestive

Global dementia prevalence will increase from 57 to 152 
million by 2050

Observational data supports strong relation between 
dementia and hypertension control

Hypertens ion  a nd Dement ia



18% BP controlled91% consent rate

Process Primary care  led treatment

Design Usual care vs Intensive Care

Resources Free Medications
Free Home BP monitors
Health Coaching

Testing  3 part neurologic assessment
Mini mental state Exam:     30 questions
Functional activity screen 10 questions

Quick dementia Survey 10 questions

A Huge trial in a Very Large population with poorly controlled BP  (Mean 157/90)

Huge Tr ia l  Conf i rms  Dement ia  Re duct ion

• He J. Effectiveness of blood pressure lowering intervention on risk of total dementia among patients with hypertension: a clu ster-randomized
effectiveness trial. Presented at: AHA 2023. November 11, 2023. Philadelphia, PA.



Rx Usual

ACE 50% 6%

ARB 30% 32%

CCB 87% 53%

Diuretics 64% 11%

Adherence 88% 66%

No Drugs 3.0 1.2

sB P Reduct ion  S im i l ar  t o  Sp r in t  @ 16mmHG

Modern Therapies Effective BP lowering

• He J. Effectiveness of blood pressure lowering intervention on risk of total dementia among patients with hypertension: a clu ster-randomized
effectiveness trial. Presented at: AHA 2023. November 11, 2023. Philadelphia, PA.



The first definitive demonstration of relationship between BP therapy and dementia

A large clinical effect

Generalizable, Scalable, Sustainable  and Low Cost

Endpoint P Value Risk Reduction

All cause Dementia .0035 15%

Cognitive impairment <.0001 15%

Either Dementia or Cognitive impairment <.0001 26%

A Landma rk  F ind ing

• He J. Effectiveness of blood pressure lowering intervention on risk of total dementia among patients with hypertension: a clu ster-randomized
effectiveness trial. Presented at: AHA 2023. November 11, 2023. Philadelphia, PA.



Guideline Directed

Medical Therapies



Thiazide/
thiazide-like*

Long-acting 
CCB
CCB

ARB 
Beta-

blocker†

F i r s t  L i ne  Tr ea t men t  o f  Ad u l t s

ACE/ARB  + Amlodipine preferred

Health behaviour 

management

Single pill 
combination**ACEI 

**Recommended SPC choices are those in which an ACE-I is combined with a CCB,

an ARB with a CCB, or an ACE-I or ARB with a diuretic



**Recommended SPC choices are

ACE-I/ARB combined with 

 CCB or diuretic

The  Ev idence  fo r  the  Recommendat ions

- Jamerson K, et al. N Engl J Med. 2008;359(23):2417-2428

ACCOMPLISH Trial



Recommend Longer-acting thiazide-like diuretics 

✓ chlorthalidone
✓ indapamide

Discourage Shorter-acting thiazides 

✓ Hydrochlorothiazide

The  Ev idence  fo r  the  Recommendat ions

- Jamerson K, et al. N Engl J Med. 2008;359(23):2417-2428
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Ev idenc e  fo r  Longe r  Ac t ing  D iuret i c s

- Olde Engberink RH. Hypertension 2015;65(5):1033-40

Event Thiazide-Type Thiazide-Like

CV Events 0.67 (.56-.81) 0.67 (0.60-0.75)

Coronary 0.81 (0.63-1.05) 0.76 (0.61-0.96)

Cerebrovascular 0.52 (0.38-0.69) 0.68 (0.57-0.80)

Heart Failure 0.36 (0.16-0.84) 0.47 (0.36-0.61)

All-cause 
Mortality

0.86 (0.75-1.00) 0.84 (0.74-0.96)

Both reduce 

✓ CV events
✓ Cerebrovascular events
✓ Heart failure

ONLY thiazide-like diuretics reduce

✓ coronary events and
✓ all-cause mortality



A S A N O T  R E C O M M E N D E D  F O R  P R I M A RY  P R E V E N T I O N

ASA is indicated only  in  hypertension 

WITH  established ASCVD



Adherence to GDMT



Improv ing  Adhe rence

1. Be clear about risk  and benefits of therapy

1. Cardiovascular ‘Age’

2. ASCVD and Dementia reduction

2. Engage the Patient and family in health behavior change (ie logging BP)

3. Engage Community Partners
1. Pharmacy

2. cardiac rehabilitation

4. Reduce complexity

1. Single pill combinations

2. Once daily, HS dosing preferred

5. Attention to adverse effects and  quality of life



1. Corrao G, et al. Hypertension. 2011;58(4):566-572.

S ing le  P i l l  Combina t ion  The ra pie s

Improve  Outc ome s

-Sherrill B, et al. J Clin Hypertens 2011;13:898-909;  Feldman RD, et al. Hypertension 2009;53:646-53;
-Corrao G, et al. Hypertension 2011;58:566-72;Gradman AH, et al. Hypertension 2013;61(2):309-18
-Corrao G, et al. Hypertension. 2011;58(4):566-572.
.

✓ better adherence vs. free combinations1

✓ better BP control2

✓ ↓ risk of CV events than monotherapy3,4



19,084 patients randomized to HS vs AM  Rx 

with Ambulatory BP followed for 6.3 years

Improved ABP control

 Improved outcomes

• CVD death 0.44 (0.34–0.56)

• Myocardial infarction 0.66 (0.52–0.84) 

• Coronary revascularization 0.60 (0.47–0.75)

• Heart failure 0.58 (0.49–0.70) 

• Stroke 0.51 (0.41–0.63)

HS Dos ing  Reduc es  CV  eve nts  o r  death

- The Hygia Chronotherapy Trial, Spain,  Eur Heart Journal 2019



PAUL

44-year-old GM worker

Past health:  all good

Values  home BP 130-140 over past 6mo

Rx:   no medication 

WHAT NOW?

a) Follow-up and review BP diary in 3 months

b) Lifestyle counselling

c) Start amlodipine

d) Start ACE

e) Start amlodipine-ACE combination

Pol l  Ques t ion



L i f es ty le  Modi f i ca t ions  Importa nt

Reduce sodium intake 
towards 2000 mg/day 

Healthy diet
High in fresh fruits, vegetables, low-fat dairy 

products, dietary and soluble fibre, whole grains and 

protein from plant sources; low in saturated fat, 

cholesterol and salt in accordance with Canada's Guide 

to Healthy Eating

Regular physical activity
Accumulation of 30-60 minutes 

of moderate intensity dynamic exercise 

four to seven days per week, 

in addition to daily activities

Attaining and maintaining 

ideal body weight 
BMI 18.5-24.9 kg/m2

<102 cm 

Waist Circumference

<88 cm

Minimize  alcohol consumption
≤ 2 standard drinks/day with les than

14/week 9/week



Refractory Hypertension



Definition: BP above threshold despite 3+ BP lowering drugs

Differential Diagnosis

• White coat hypertension

• Non-adherence

• Primary resistant hypertension

• Primary

• Drug use (cocaine, amphetamines, licorice)

• Secondary

• Renal

• Endocrine

Res i s t ant Hy pe rte ns ion



Pr imary  Res i s t ant  Hyper te ns ion

Associated conditions

• Obesity
• Tobacco use
• Excessive alcohol consumption
• Sleep apnea
• Chronic pain
• Thyroid disease
• Mental health (i.e. depression)

Drug interactions

• Nonsteroidal anti-inflammatory drugs
• Oral contraceptives
• Corticosteroids and anabolic steroids
• Cocaine
• Amphetamines
• Erythropoietin
• Cyclosporine, tacrolimus
• Licorice
• Over-the-counter dietary supplements
• Oral decongestant use (pseudoephedrine)
• Monoamine oxidase inhibitors



Se condary  Hy pe rtens ion

Renal

• Renovascular

Endocrine

• Primary Aldosteronism

• Pheochromocytoma



A dr en a l :   P heo ch r o mo c yt o ma

To screen

24 hour total urine metanephrines and catecholamines (sensitivity 90%-95%)

Clinical clues

• Paroxysmal hypertension

• Resistance to treatment with 3 drugs

• Sensitivity to beta blockers

• incidental adrenal mass

• Family history (Multiple endocrine neoplasia, Neurofibromatosis)



A dr en a l :   P r ima ry  A ldo s t e r o n i sm

To screen: Plasma aldosterone and plasma renin

Mechanism: Excess secretion of Aldosterone with fluid retention/hypertension

Clinical clues

✓ Unexplained spontaneous hypokalemia

✓ Marked diuretic-induced hypokalemia

✓ Resistance to treatment with 3 drugs

✓ Incidental adrenal mass



Renovas cu lar  Hyper tens ion

Mechanism: Renal Artery stenosis with increased aldoserone

Clinical : 2 or more of the following

1. Complicated Hypertension
1. Sudden onset
2. worsening of hypertension
3. Resistant hypertension

2. Renal
1. Abdominal bruit
2. Increase eGFR> 30% with use of an ACE inhibitor or ARB
3. Asymmetry of kidney size

3. Fibromuscular dysplasia
1. Family history
2. Fibromuscular dysplasia or ASVD in another territory

Diagnosis

1. MRI or CTA if eGFR > 30
2. Renal doppler
3. Captopril renal scan if eGFR > 60
4. Nephrology consultation



Onl ine  Res our ces



• The diagnosis of hypertension

• should be based on out-of-office measurements

• 24 ambulatory BP useful for borderline BP . masked hypertension or compliance

• Encourage Patient self management and BP logging

• Threshold pressures are lower in those at greater risk

• First line therapy principles to improve outcomes

• Single pill combinations

• Combinations of ARB/ACE with Amlodipine

• Longer-acting (thiazide-like) diuretics (vs. thiazides)

• Consider Secondary Causes in Resistant Hypertension

Ke y  Mess ages



THANK YOU
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