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Risk factors

Subclinical disease 
LV dysfunction, carotid stenosis, coronary 

calcification, myocardial ischemia, vulnerable 
plaque, potential of thrombosis

First event 
Clinical disease 

Angina, MI, CHF, PAD, stroke, 
sudden death 

Second 
Event

Traditional 
Age, FH, HT, DLP, DM, 
obesity

Nontraditional 
Psychosocial stressors, 
air pollution, inflammation, 
etc

Poor Dietary 
Habits

Physical 
Inactivity

Cigarette 
Smoking
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The ABCs of Primary Cardiovascular 
Prevention

A - Assess Risk
A - Antiplatelet therapy
B - Blood pressure
C - Cholesterol
C - Cigarette smoking
D - Diabetes
D - Diet and weight
E - Exercise
E - Economic and social factors

2019 ACC/AHA Guideline on the Primary 
Prevention of Cardiovascular Disease

Circulation. 2019;140:e596–e646 
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important way to prevent ASCVD is to promote a healthy lifestyle
throughout life, especially not smoking. Effective and safe risk factor
treatments have been developed, and most drugs are now generic
and available at low costs. Nevertheless, the prevalence of unhealthy
lifestyle is still high, and ASCVD risk factors are often poorly treated,
even in patients considered to be at high (residual) CVD risk.1

Prevention of CV events by reducing CVD risk is the topic of these
guidelines.

2.1. Definition and rationale
The present guidelines have been developed to support healthcare
professionals in their efforts to reduce the burden of ASCVD in both
individual patients, as well as at a population level. The previous
European Guidelines on CVD prevention in clinical practice were
published in 2016.2 Recent developments in prediction of

cardiovascular disease (CVD) risk and treatment benefit, as well as
novel treatments and treatment goals, necessitated new, up-to-date
guidelines. The current guidelines on CVD prevention in clinical prac-
tice concentrate principally but not exclusively on the risk factors,
risk classification, and prevention of ASCVD.

The current guidelines provide recommendations on ASCVD pre-
vention to support shared decision-making by the patient and their
healthcare professional based on individual patient characteristics.
Special considerations have been given to differences in age, sex and
gender, life expectancy, risk factor profiles, ethnic, and geographic dif-
ferences. Estimating CVD risk not only in apparently healthy subjects,
but also in older persons and in patients with established ASCVD or
diabetes mellitus (DM), provides information for tailored interven-
tion on an individual level. Treatment goals can be individualized in a
stepwise approach. ‘Residual’ CVD risk is defined as the risk

Prevention goals for all

Reduction of CVD burden

About CVD (lifetime) risk and
treatment benefits tailored to individual

needs and preferences considering
age, comorbidities, frailty, polypharmacy

Informed discussion

Diabetes mellitus, CKD, Familial
Hypercholesterolaemia

Specific risk conditions

Residual CVD risk

Patients with established ASCVD

10-year CVD risk

Apparently healthy people

CVD risk estimation

Individual-level
interventions and
treatment goals

Lifestyle (physical activity, body
weight, nutrition)
Psychosocial factors
Risk factor treatment (smoking,
lipids, blood pressure, diabetes)
Anti-thrombotic therapy
Disease-specific interventions

Cost-effectiveness
considerations

Risk modifiers

Comorbidity
e.g. cancer, COPD, inflammatory disease,
mental disorders, sex-specific conditions

Psychosocial stress
Ethnicity
Imaging (e.g. coronary calcium scoring)

Population-level
interventions

Public health policy and advocacy
Specific risk factor interventions
at the population level (physical
activity, diet, alcohol, smoking)
Environment, air pollution,
climate change

Personalized treatment
decisions

Figure 1 Central Illustration. ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; COPD = chronic obstructive pulmonary
disease; CVD = cardiovascular disease
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•  In individuals at increased CV risk 

• FH of premature CVD 


• Familial hyperlipidemia


• Major CV risk factors (smoking, high BP, DM, raised 
lipid levels)


• Comorbidities increasing CV risk


• Considered in men > 40 years of age and in 
women > 50 years or post-menopausal with no 
known CV risk factors. 

• Repeat CV risk assessment every 5 years, 
using risk estimation system.

CVD RISK ASSESSMENT
RECOMMENDATION



ASCVD 10-year Risk Calculator

Estimated Absolute  
10 -year ASCVD Risk

High Risk ≥20%

Intermediate Risk 7.5 - <20%

Borderline Risk 5 - <7.5%

Low risk 0 - <5%



Thai CV Risk Score



Very high-risk • Documented CVD: previous MI, ACS, coronary revascularization 
(PCI, CABG) and other arterial revascularization procedures, stroke and 
TIA, and PAD. Unequivocally documented CVD on imaging is 
what has been shown to be strongly predisposed to clinical events, 
such as significant plaque on coronary angiography or carotid 
ultrasound.


• DM with target organ damage such as proteinuria or with a major 
risk factor such as smoking, HT, DLP

• Severe CKD (GFR <30 mL/min/1.73 m2).

Calculated 
SCORE*
≥10%

High-risk • Markedly elevated single risk factors, in particular cholesterol 
>310 mg/dL (e.g. in familial hypercholesterolaemia) or BP ≥180/110 
mmHg.

• Most other people with DM (some young people with T1DM may be 
at low or moderate risk).

• Moderate CKD (GFR 30–59 mL/min/1.73 m2).

≥5% and <10%

Moderate-risk ≥1% and <5%

Low-risk <1%

Risk Categories vs Calculated SCORE

European Heart Journal (2016) 37, 2999–3058*A calculated SCORE ≥10% for 10-year risk of fatal CVD.

ESC

≥ 10% CVD 
mortality

5-10% CVD 
mortality



Management of CVD 
Risk Factors

Lifestyle factors affecting 
cardiovascular risk

Other factors 

  - Obesity 
  - Smoking 
  - Dyslipidemia 
  - Hypertension  
  - Diabetes



Lifestyle & Behavior Issues

 Diet 

 Physical activity

 Stopping smoking



Nutrition and 
Diet



Unsaturated Fats Saturated Fats

Polyunsaturated 
(PUFA)

• Corn oil 
• Soybean oil 
• Sunflower oil 
• Seed 
• Cold-water fish

Monounsaturated 
(MUFA)

• Olive oil 
• Canola oil 
• Peanut oil 
• Sesame oil 
• Avocado 
• Most nuts

Trans Fats
• Hydrogenated vegetable 

oils 

• Fast foods 
• Cakes/pastries 
• Chocolate 
• Deep fried food

Vegetable Fats

• Coconut 
• Palm oil 
• 3-in-1 beverages 
• Creamer 
• Condensed milk

Animal Fats

• Poultry skin 
• Fatty meat 
• Butter 
• Ghee 

• Tallow/lard 
• Full cream dairy 

products

FATS
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..(equivalent to 77 g) and vegetables (equivalent to 80 g) per day, while
all-cause mortality was not reduced further with intakes of more
than five servings.434 A meta-analysis reported an 11% lower risk for
stroke associated with three to five daily servings of fruits and vegeta-
bles and of 26% with five servings a day compared with fewer than
three servings.435,436 A single portion of pulses (legumes) a day low-
ers LDL-C by 0.2 mmol/L and is associated with a lower risk of
CHD.437,438

4.3.2.4.2. Nuts. A meta-analysis of prospective cohort studies sug-
gested that daily consumption of 30 g of (mixed) nuts was associated
with a !30% lower risk of ASCVD.437 Both pulses and nuts contain
fibre and other bioactive components.438

4.3.2.4.3. Meat. From both a health and an environmental point of
view, a lower consumption of meat, especially processed meat, is rec-
ommended.411 A restriction of red meat may have little or no effect
on major cardiometabolic outcomes.416 However, substituting red
meat with high-quality plant foods (i.e. nuts, soy, and legumes) does
improve LDL-C concentrations.406 A recent analysis showed that
higher intake of processed meat and unprocessed red meat is associ-
ated with a 7% and 3%, respectively, increased risk of ASCVD.417

By reducing processed meats, salt intake will also be reduced. The
World Cancer Research Fund recommends limiting red meat con-
sumption to 350"500 g per week.439

4.3.2.4.4. Fish and fish oil supplements. Studies indicate that eating
fish, particularly fish rich in n-3 PUFA, at least once a week, is associ-
ated with a 16% lower risk of CAD,418 and eating fish two to four
times a week is associated with a 6% lower risk of stroke.440 The
highest risk was observed in the range of no or very low intakes.

Several meta-analyses and a recent Cochrane review showed no
benefits of fish oils on CV outcomes and/or mortality,441"443

although a 7% lower risk of CHD events was observed. A meta-anal-
ysis of 13 RCTs included the results of VITAL (Vitamin D and
Omega-3 Trial), ASCEND (A Study of Cardiovascular Events in
Diabetes), and REDUCE-IT (Reduction of Cardiovascular Events
with Icosapent Ethyl"Intervention Trial).444 In the analysis excluding
REDUCE-IT, fish oil reduced total ASCVD (RR 0.97) and CHD death
(RR 0.92).444 Including REDUCE-IT (a study done in participants with
high triglycerides, comparing very high icosapent ethyl doses vs. min-
eral oil placebo) strengthened the results.444 However, this is the
only study that tested a high icosapent ethyl dose and questions have
been raised regarding the choice of placebo. Very recently,
STRENGTH (Long-Term Outcomes Study to Assess Statin Residual
Risk with Epanova in High Cardiovascular Risk Patients with
Hypertriglyceridemia) failed to demonstrate benefit of a combined
eicosapentaenoic acid and docosahexaenoic acid preparation.445

4.3.2.4.5. Alcoholic beverages. The upper safe limit of drinking alco-
holic beverages is about 100 g of pure alcohol per week. How this
translates into number of drinks depends on portion size, the stand-
ards of which differ per country, mostly between 8 and 14 g per
drink. This limit is similar for men and women.413 Drinking above this
limit lowers life expectancy.

Results from epidemiological studies have suggested that, whereas
higher alcohol consumption is roughly linearly associated with a
higher risk of all stroke subtypes, coronary disease, HF, and several
less common CVD subtypes, it appeared approximately log-linearly
associated with a lower risk of myocardial infarction.413 Moreover,
Mendelian randomization studies do not support the apparently pro-
tective effects of moderate amounts vs. no alcohol against ASCVD,
suggesting that the lowest risks for CVD outcomes are in abstainers
and that any amount of alcohol uniformly increases BP and
BMI.414,415 These data challenge the concept that moderate alcohol
consumption is universally associated with lower CVD risk.

Trans fat (2%)

MUFA (5%)

PUFA (5%)

Carbohydrates from refined
starches/sugars (5%)

Carbohydrates from whole
grains (5%)

Changes in risk (%)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20

Figure 10 Estimated percentage change in risk of coronary heart disease associated with isocaloric substitutions of saturated fat for other types of fat
or carbohydrates. Reproduced from Sacks et al.409 MUFA = monounsaturated fatty acid; PUFA = polyunsaturated fatty acid.
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 Mediterranean diet and the risk of all-cause mortality

Greater adherence to a Mediterranean diet is associated with a 10% reduction in CV incidence 
or mortality [pooled RR 0.90 (95% CI 0.87, 0.93)] and an 8% reduction in all-cause mortality 
[pooled RR 0.92 (95% CI 0.90, 0.94)]

Am J Clin Nutr 2010;92:1189–96.



 Mediterranean or similar diet to lower risk of CVD. Reduce salt intake.

 Replace saturated with unsaturated fat, reduce salt intake, more plant-based food, rich in fiber 
(whole grains, fruits, vegetables, pulses, and nuts)
 Saturated fatty acid < 10%  of total energy/day, replacement by PUFAs, MUFAs, and 
carbohydrate from whole grains
 Trans unsaturated fatty acids: little as possible, no intake from processed food, < 1% of total 
energy from natural origin
 < 5 g of salt/day
 30-45 g of fiber/day, preferable from wholegrains
 ≥ 200 g of fruit/day (2-3 servings)
 ≥ 200 g of vegetables/day (2-3 servings)
 Fish 1-2 times/week, in particular fatty fish
Red meat should be reduced ≤ 350-500 g/week, processed meat should be minimized
 30 g of unsalted nuts/day
 Consumption of alcoholic should be limited  ≤100 g/week
 Restrict sugar consumption, sugar-sweetened beverages, soft drinks and fruit juice must be 
discouraged < 0%  of total energy/day

Healthy Diet Characteristics



Exercise & 
Physical activity   



Exercise and Physical Activity
Recommendations for Exercise and Physical Activity

COR LOE Recommendations

I B-R
1. Adults should be routinely counseled in healthcare visits

to optimize a physically active lifestyle.

I B-NR

2. Adults should engage in at least 150 minutes per week
of accumulated moderate-intensity or 75 minutes per
week of vigorous-intensity aerobic physical activity (or
an equivalent combination of moderate and vigorous
activity) to reduce ASCVD risk.

American Heart Association Recommendation for Physical Activity in Adults

Exercise and Physical Activity (cont’d)

Recommendations for Exercise and Physical Activity

COR LOE Recommendations

IIa B-NR

3. For adults unable to meet the minimum physical activity
recommendations (at least 150 minutes per week of
accumulated moderate-intensity or 75 minutes per
week of vigorous-intensity aerobic physical activity),
engaging in some moderate- or vigorous-intensity
physical activity, even if less than this recommended
amount, can be beneficial to reduce ASCVD risk.

IIb C-LD
4. Decreasing sedentary behavior in adults may be

reasonable to reduce ASCVD risk.

2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease. Circulation. 2019;140:e596–e646. 
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2021 ESC Guidelines on cardiovascular disease prevention in clinical practice

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab484)

Recommendations Class Level
It is recommended for adults of all ages to strive for at least 150−300 min 

a week of moderate-intensity or 75−150 min a week of vigorous-intensity

aerobic PA, or an equivalent combination thereof, to reduce all-cause 

mortality, CV mortality, and morbidity.

I A

It is recommended that adults who cannot perform 150 min of moderate-

intensity PA a week should stay as active as their abilities and health

condition allow.

I B

It is recommended to reduce sedentary time to engage in at least light 

activity throughout the day to reduce all-cause and CV mortality and 

morbidity.

I B

Recommendations for physical activity (1)
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Recommendations Class Level
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a week of moderate-intensity or 75−150 min a week of vigorous-intensity

aerobic PA, or an equivalent combination thereof, to reduce all-cause 

mortality, CV mortality, and morbidity.

I A

It is recommended that adults who cannot perform 150 min of moderate-

intensity PA a week should stay as active as their abilities and health
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I B

It is recommended to reduce sedentary time to engage in at least light 

activity throughout the day to reduce all-cause and CV mortality and 

morbidity.
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Recommendations Class Level
Performing resistance exercise, in addition to aerobic activity, is
recommended on 2 or more days per week to reduce all-cause mortality. I B

Lifestyle interventions, such as group or individual education, behaviour-
change techniques, telephone counselling, and use of consumer-based
wearable activity trackers, should be considered to increase PA 
participation.

IIa B

Recommendations for physical activity (2)
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Absolute intensity Relative intensity

Intensity METa Examples %HRmax

RPE
(Borg scale

score)
Talk test

Vigorous ≥6

Race-walking, jogging or running, 

cycling >15 km/h, heavy

gardening (continuous digging or 

hoeing), swimming laps, tennis 

(singles)

77–95 14–17

Breathing very

hard, 

incompatible 

with carrying

on a 

conversation 

comfortably

Classification of physical activity intensity and examples of absolute and 
relative intensity levels (2)
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Absolute intensity Relative intensity

Intensity METa Examples %HRmax

RPE
(Borg scale

score)
Talk test

Vigorous ≥6

Race-walking, jogging or running, 

cycling >15 km/h, heavy

gardening (continuous digging or 

hoeing), swimming laps, tennis 

(singles)
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Breathing very

hard, 

incompatible 
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Classification of physical activity intensity and examples of absolute and 
relative intensity levels (2)
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Absolute intensity Relative intensity

Intensity METa Examples %HRmax

RPE
(Borg scale

score)
Talk test

Light 1.1–2.9
Walking <4.7 km/h, light 

household work
57–63 10–11

Moderate 3–5.9

Walking at moderate or brisk

pace (4.1–6.5 km/h), slow cycling

(15 km/h), painting/decorating, 

vacuuming, gardening (mowing

lawn), golf (pulling clubs in 

trolley), tennis (doubles), 

ballroom dancing, water 

aerobics

64–76 12–13

Breathing is

faster but 

compatible 

with speaking

full sentences

Classification of physical activity intensity and examples of absolute and 
relative intensity levels (1)
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FDA Approved Cessation Medications 

• All adults who use 
tobacco should be firmly 
advised to quit (I, A). 

• Clinicians should 
recommend a combination 
of behavioral and 
pharmacotherapy to assist 
quitting (I, A)

2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease 



Body weight



Adults with Overweight and Obesity (cont’d)

Recommendations for Adults with Overweight and Obesity

COR LOE Recommendations

I C-EO

3. Calculating body mass index (BMI) is recommended
annually or more frequently to identify adults with
overweight and obesity for weight loss considerations.

IIa B-NR
4. It is reasonable to measure waist circumference to

identify those at higher cardiometabolic risk.

2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease 



Adults with Overweight and Obesity

Recommendations for Adults with Overweight and Obesity

COR LOE Recommendations

I B-R

1. In individuals with overweight and obesity, weight
loss is recommended to improve the ASCVD risk
factor profile.

I B-R
2. Counseling and comprehensive lifestyle

interventions, including calorie restriction, are
recommended for achieving and maintaining weight
loss in adults with overweight and obesity.

All-cause mortality is lowest with a BMI of 20–
25 kg/m2 (in those < 60 years of age)
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-ชาย < 36 < 90

!ห#ง < 32 < 80
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2021 ESC Guidelines on cardiovascular disease prevention in clinical practice

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab484)

Recommendations Class Level
It is recommended that overweight and obese people aim for a reduction

in weight to reduce BP, dyslipidaemia, and risk of type 2 DM, and thus

improve their CVD risk profile.

I A

While a range of diets are effective for weight loss, it is recommended that

a healthy diet in regard to CVD risk is maintained over time.
I A

Bariatric surgery for obese high-risk individuals should be considered

when lifestyle change does not result in maintained weight loss.
IIa B

Recommendations for body weight



Hypertension
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ป?@ABวไป พ.ศ. 2562
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Home BP Monitoring



Ambulatory BP Monitoring



Asymptomatic Hypertension-Mediated Organ Damage

Arterial Stiffening • Pulse pressure (in older people ≥ 60 mmHg) 
• Carotid-femoral pulse wave velocity > 10 m/s

ECG LVH
• Sokolow–Lyon index >35 mm, or R in aVL >_11 mm; 
• Cornell voltage duration product >2440 mm.ms, or  
   Cornell voltage >28 mm in men or >20 mm in women  

Echocardiographic LVH • LV mass index (g/m2.7): men > 50, women > 47 
• LV mass/BSA (g/m2): men > 115, women > 95

Microalbuminuria 30-300 mg/24 hr 
(elevated albumin-creatinine ratio 30-300 mg/g; 3.4-34 mg/mmol)

CKD Moderate CKD: GFR > 30-59 mL/min/1.73 m2 

Severe CKD: GFR < 30 mL/min/1.73 m2

Ankle-brachial index < 0.9

Advance retinopathy Retinal hemorrhages or exudate, papilledema
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2021 ESC Guidelines on cardiovascular disease prevention in clinical practice

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab484)

Conditions in which white-coat hypertension is more common, for example:

• Grade 1 hypertension on office BP measurement

• Marked office BP elevation without HMOD

Conditions in which masked hypertension is more common, for example:

• High-normal office BP

• Normal office BP in individuals with HMOD or at high total CV risk

Postural and post-prandial hypotension in untreated and treated patients

Evaluation of resistant hypertension

Evaluation of BP control, especially in treated higher-risk patients

Exaggerated BP response to exercise

Evaluating symptoms consistent with hypotension during treatment

When there is considerable variability in the office BP

Specific indications for ABPM rather than HBPM:

• Assessment of nocturnal BP values and dipping status (e.g. suspicion of nocturnal   

hypertension, such as in sleep apnoea,  CKD, DM, endocrine hypertension, or 

autonomic dysfunction)

Indications for home blood pressure monitoring or ambulatory blood
pressure monitoring



Definition of Hypertension 
Classification of hypertension based on Office blood pressure measurement

Category
2017 ACC/AHA1

SBP/DBP 
(mmHg)

2018 ESC/ESH2

SBP/DBP 
(mmHg)

2019 THS3

SBP/DBP 
(mmHg)

2020 ISH4

SBP/DBP 
(mmHg)

Optimal Blood Pressure <120/80 <120/80

Normal Blood Pressure <120/80 120-129/80-84 120-129/80-84 <130/85

High Normal Blood 
Pressure

120-129/<80 130-139/85-89 130-139/85-89 130-139/85-89

Hypertension

Grade/Stage I 130-139/80-89 140-159/90-99 140-159/90-99 140-159/90-99

Grade/Stage II ≥140/90 160-179/100-109 160-179/100-109 ≥160/100

Grade/Stage III ≥180/110 ≥180/110

Isolated Systolic HT ≥140/<90 ≥140/<90

1. Hypertension. 2018;71:1269-1324.  2. European Heart Journal (2018) 00, 1–98.  3. 2019 Thai Guidelines on The Treatment of Hypertension. 4. Hypertension. 2020;75:1334–1357
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.. When hypertension is suspected, the diagnosis of hypertension
should be confirmed, either by repeated office BP measurements
over a number of visits, or by 24-h ABPM or HBPM (Figure 14).

4.7.3.1 White-coat and masked hypertension
White-coat hypertension refers to BP that is elevated in the office
but is normal when measured by ABPM or HBPM. It occurs in up to
30!40% of patients. The risk associated with white-coat hyperten-
sion is lower than sustained hypertension but may be higher than
normotension. People with white-coat hypertension should receive
lifestyle advice to reduce their CV risk and be offered BP measure-
ment at least every 2 years by ABPM or HBPM because of high rates
of transition to sustained hypertension. Routine drug treatment for
white-coat hypertension is not indicated.

Masked hypertension refers to patients with a normal office BP but
an elevated BP on ABPM or HBPM. These patients often have
HMOD and are at a CV risk level at least equivalent to sustained
hypertension. It is more common in younger people and in those with
high-normal office BP. In masked hypertension, lifestyle changes are
recommended, and drug treatment should be considered to control
‘out-of-office’ BP, with periodic monitoring of BP, usually with HBPM.

4.7.4. Clinical evaluation and risk stratification in

hypertensive patients

The routine work-up for hypertensive patients is shown in Table 16.
Alongside clinical examination, this is designed to:

Table 15 Indications for home blood pressure monitor-
ing or ambulatory blood pressure monitoring

Conditions in which white-coat hypertension is more common, for

example:

• Grade 1 hypertension on office BP measurement

• Marked office BP elevation without HMOD

Conditions in which masked hypertension is more common, for example:

• High-normal office BP

• Normal office BP in individuals with HMOD or at high total CV risk

Postural and post-prandial hypotension in untreated and treated patients

Evaluation of resistant hypertension

Evaluation of BP control, especially in treated higher-risk patients

Exaggerated BP response to exercise

When there is considerable variability in the office BP

Evaluating symptoms consistent with hypotension during treatment

Specific indications for ABPM rather than HBPM:

• Assessment of nocturnal BP values and dipping status (e.g. suspicion

of nocturnal hypertension, such as in sleep apnoea, CKD, DM,

endocrine hypertension, or autonomic dysfunction)

ABPM = ambulatory blood pressure monitoring; BP = blood pressure; CKD =
chronic kidney disease; CV = cardiovascular; DM = diabetes mellitus; HBPM =
home blood pressure monitoring; HMOD = hypertension-mediated organ
damage.

Screening and diagnosis of hypertension

Repeat visits
for office

BP measurement

OR

Out-of-office
BP measurement
(ABPM or HBPM)

Repeat BP
measurement a
least annually

Repeat BP
measurement a

least every 5 years

Repeat BP
measurement at

least every 3 years

Blood pressure measurement

Indications
for ABPM
or HBPM

Out-of-office
BP measurement
(ABPM or HBPM)

High-normal
130–139 mmHg /

85–89 mmHg

Optimal
<120/80 mmHg

Normal
120–129 mmHg /

80–84 mmHg

Hypertension
!140/90 mmHg

Consider
masked

hypertension

Figure 14 Screening and diagnosis of hypertension. ABPM = ambulatory blood pressure monitoring; BP = blood pressure; HBPM = home blood pres-
sure monitoring.
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Characteristics
Younger patients (<40 years) with grade 2 hypertension or onset of any grade of hypertension 
in childhood
Acute worsening of hypertension in patients with previously documented chronically stable 
normotension
Resistant hypertension (BP uncontrolled despite treatment with optimal or best tolerated
doses of three or more drugs including a diuretic, and confirmed by ABPM  or HBPM)
Severe (grade 3) hypertension or a hypertension emergency
Presence of extensive HMOD
Clinical or biochemical features suggestive of endocrine causes of hypertension or CKD
Clinical features suggestive of OSA
Symptoms suggestive of pheochromocytoma or family history of pheochromocytoma

Patient characteristics that should raise the suspicion of secondary
hypertension



Blood Pressure Target
Goal BP at 130/80 mmHg is endorsed by guidelines

• 1. Hypertension. 2018;71:1269-1324.  2. European Heart Journal (2018) 00, 1–98.  3. 2019 Thai Guidelines on The Treatment of Hypertension. 4. 
Hypertension. 2020;75:1334–1357. 5. Int J Hypertens. 2020 Apr 9;2020:3261408.

Category
2017 ACC/AHA1

SBP/DBP (mmHg)
2018 ESC/ESH2

SBP/DBP (mmHg)
2019 THS3

SBP/DBP (mmHg)
2020 ISH4

SBP/DBP (mmHg)

General goal 130/80
BP reduction >20/10 

to <140/90
(Essential)

Age <60 yo 130/70-79 130/70-79 130/80

Age ≥60 yo 130-139/70-79 130-139/70-79 140/90

Thai HT patients

29% 
are well-controlled5

Clinic Blood Pressure <140/90 mmHg) and Home Blood Pressure <135/85 mmHg

..
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..

..

..

..

..

..

..

..

..

..

.
patients, it may be difficult to achieve the recommended target BP
range due to poor tolerability or adverse effects, and high-quality
measurement and monitoring for tolerability and adverse effects is
especially important in these groups.580

Compared to previous ESC/ESH Hypertension Guidelines,4 we
changed the cut-off for identifying who is ’older’ from 65 to 70 years
for reasons of consistency with other parts of the current guidelines.
Although a single age cut-off is provided, it is important to stress that
biological age influences this threshold in clinical practice. For

example, a very fit 75-year-old person may qualify for a treatment
policy normally reserved for those <70 and, vice versa, a very frail
65-year-old person should sometimes be considered ‘older’.

BP targets for patient subgroups with various comorbidities are
shown in Table 18.

4.7.5.3.1. Blood pressure targets according to ambulatory and
home blood pressure monitoring. There are no outcome-based tri-
als that have used ABPM or HBPM to guide treatment. Therefore,

.........................................................................................................................................................

Table 18 Recommended office blood pressure target ranges. The first step in all groups is a reduction to systolic blood
pressure <140 mmHg. The subsequent optimal goals are listed below.

Age group Office SBP treatment target ranges (mmHg)

Hypertension 1 DM 1 CKD 1 CAD 1 Stroke/TIA

18 2 69 years 120!130 120!130 <140!130 120!130 120!130

Lower SBP acceptable if tolerated

"70 years <140 mmHg, down to 130 mmHg if tolerated

Lower SBP acceptable if tolerated

DBP treatment target (mmHg) <80 for all treated patients

CAD = coronary artery disease; CKD = chronic kidney disease; DBP = diastolic blood pressure; DM = diabetes mellitus; SBP = systolic blood pressure; TIA = transient ischae-
mic attack.

Initial therapy
Dual combination

Consider beta-blockers at any treatment step, when there is a specific indication for their use,
e.g. heart failure, angina, post-myocardial infarction, atrial fibrillation,

or younger women with, or planning, pregnancy

Consider monotherapy in low-risk grade 1 hypertension (systolic
BP <150mmHg), or in very old (!80 years) or frailer patients

ACEi or ARB + CCB or diuretic
1 pill

Consider referral to a specialist centre for further investigation

Step 3
Triple combination
+ spironolactone

or other drug

Step 2
Triple combination ACEi or ARB + CCB + diuretic

Resistant hypertension
Add spironolactone (25-50 mg o.d.) or other

diuretic, alpha-blocker or beta-blocker

1 pill

2 pills

Beta-blockers

Figure 16 Core drug treatment strategy for hypertension. This algorithm is appropriate for most patients with hypertension-mediated organ damage,
diabetes mellitus, cerebrovascular disease, and peripheral artery disease. ACE = angiotensin-converting enzyme; AF = atrial fibrillation; ARB = angiotensin
receptor blocker; BP = blood pressure; CCB = calcium channel blocker; HF = heart failure; o.d. = omni die (once a day).
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Grains  
6-8 servings/day

Fresh Fruits 
&Vegetables  

4-5 servings of each/day

Lean Protein  
≤ 6 servings/day Low-fat Dairy 

2-3 servings/day

Fat &Sweets 
“Limited”

Nut/Seeds 
4-5 servings/week



2018 ESC/ESH Hypertension Guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

Compelling and possible contraindications 
to the use of specific antihypertensive drugs

Drug
Contraindications

Compelling Possible

Diuretics 
(thiazides/thiazide-
type, e.g. 
chlorthalidone and 
indapamide)

• Gout • Metabolic syndrome
• Glucose intolerance
• Pregnancy
• Hypercalcemia
• Hypokalemia

Beta-blockers • Asthma
• Any high-grade sino-atrial or atrioventricular 

block
• Bradycardia (heart rate < 60 beats per min)

• Metabolic syndrome
• Glucose intolerance
• Athletes and physically active 

patients
Calcium antagonists

(dihydropyridines)

• Tachyarrhythmia
• Heart failure (HFrEF, class III or IV)
• Pre-existing severe leg oedema

Calcium antagonists

(verapamil, diltiazem)

• Any high-grade sino-atrial or AV block
• Severe LV dysfunction (LV EF < 40%)
• Bradycardia (heart rate < 60 beats per min)

• Constipation 

ACE inhibitors • Pregnancy
• Previous angioneurotic oedema
• Hyperkalemia (potassium > 5.5 mmol/L)
• Bilateral renal artery stenosis

• Women of child-bearing potential 
without reliable contraception  

ARBs • Pregnancy
• Hyperkalemia (potassium > 5.5 mmol/L)
• Bilateral renal artery stenosis

• Women of child-bearing potential 
without reliable contraception

66
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patients, it may be difficult to achieve the recommended target BP
range due to poor tolerability or adverse effects, and high-quality
measurement and monitoring for tolerability and adverse effects is
especially important in these groups.580

Compared to previous ESC/ESH Hypertension Guidelines,4 we
changed the cut-off for identifying who is ’older’ from 65 to 70 years
for reasons of consistency with other parts of the current guidelines.
Although a single age cut-off is provided, it is important to stress that
biological age influences this threshold in clinical practice. For

example, a very fit 75-year-old person may qualify for a treatment
policy normally reserved for those <70 and, vice versa, a very frail
65-year-old person should sometimes be considered ‘older’.

BP targets for patient subgroups with various comorbidities are
shown in Table 18.

4.7.5.3.1. Blood pressure targets according to ambulatory and
home blood pressure monitoring. There are no outcome-based tri-
als that have used ABPM or HBPM to guide treatment. Therefore,

.........................................................................................................................................................

Table 18 Recommended office blood pressure target ranges. The first step in all groups is a reduction to systolic blood
pressure <140 mmHg. The subsequent optimal goals are listed below.

Age group Office SBP treatment target ranges (mmHg)

Hypertension 1 DM 1 CKD 1 CAD 1 Stroke/TIA

18 2 69 years 120!130 120!130 <140!130 120!130 120!130

Lower SBP acceptable if tolerated

"70 years <140 mmHg, down to 130 mmHg if tolerated

Lower SBP acceptable if tolerated

DBP treatment target (mmHg) <80 for all treated patients

CAD = coronary artery disease; CKD = chronic kidney disease; DBP = diastolic blood pressure; DM = diabetes mellitus; SBP = systolic blood pressure; TIA = transient ischae-
mic attack.

Initial therapy
Dual combination

Consider beta-blockers at any treatment step, when there is a specific indication for their use,
e.g. heart failure, angina, post-myocardial infarction, atrial fibrillation,

or younger women with, or planning, pregnancy

Consider monotherapy in low-risk grade 1 hypertension (systolic
BP <150mmHg), or in very old (!80 years) or frailer patients

ACEi or ARB + CCB or diuretic
1 pill

Consider referral to a specialist centre for further investigation

Step 3
Triple combination
+ spironolactone

or other drug

Step 2
Triple combination ACEi or ARB + CCB + diuretic

Resistant hypertension
Add spironolactone (25-50 mg o.d.) or other

diuretic, alpha-blocker or beta-blocker

1 pill

2 pills

Beta-blockers

Figure 16 Core drug treatment strategy for hypertension. This algorithm is appropriate for most patients with hypertension-mediated organ damage,
diabetes mellitus, cerebrovascular disease, and peripheral artery disease. ACE = angiotensin-converting enzyme; AF = atrial fibrillation; ARB = angiotensin
receptor blocker; BP = blood pressure; CCB = calcium channel blocker; HF = heart failure; o.d. = omni die (once a day).
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2018 ESC/ESH Hypertension Guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

Drug-treatment strategy for 
hypertension and CKD

72

HT and CKD
ACEI/ARB + CCB 

ACEI/ARB + Diuretic/loop diuretic

ACEI/ARB + CCB  
+ Diuretic/loop diuretic

2018 ESC/ESH Hypertension Guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

Drug-treatment strategy for 
hypertension and CAD

71

HT and CAD
ACEI/ARB + BB/CCB 

CCB + BB/Diuretic 
BB + Diuretic

2018 ESC/ESH Hypertension Guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

Drug-treatment strategy for 
hypertension and HRrEF

73

HT and HFrEF

ACEI/ARB + Diuretic/loop diuretic + BB

Add MRA

2018 ESC/ESH Hypertension Guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

Drug-treatment strategy for 
hypertension and AF

74

HT and AF

ACEI/ARB + BB/non-DHP CCB 
BB + CCB

ACEI/ARB + BB + DHP-CCB/Diuretic 
BB + DHP-CCB + Diuretic

**Not recommend** 
BB + Non-DHP CCB (verapamil, diltiazem)



Dyslipidemia



• Hypothyroidism

• Nephrosis

• Dysgammaglobulinemia (SLE, MM)

• Progestin or anabolic steriod treatment

• Cholestatic disease of liver due to abnormal lipoproteins, as in primary 

biliary cirrhosis

• Protease inhibitors for treatment of HIV infection

⬆Total 
Cholesterol 

& LDL-C

• CKD

• T2DM

• Obesity

• Excessive alcohol intake

• Hypothyroidism

• Antihypertensive medications (thiazide diuretics, BB)

• Corticosteroid therapy (or severe stress that increase endogenous 

corticosteroids)

• Orally administered estrogens, oral contraceptives, pregnancy

• Protease inhibitors for treatment of HIV infection

⬆TG & 
VLDL-C

Common Secondary Causes of Dyslipidemia

Endocr Pract. 2017:Suppl2;23:1-87



Cutaneous Manifestation of Hypercholesterolemia

Xanthomas

Arcus Senilis





Nelson JR, Wani O, May HT, Budoff M. Vascular pharmacology. 2017 Apr 1;91:1-9.

The Development of Atherosclerotic Plaque

LDL



 Reduction in LDL-C and CHD Risks
Reducing LDL-C by approximate 40 mg/dL reduces CHD risks by 20%

JACC VOL. 66, NO. 12, 2015Mean LDL
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“Lower is better”



Nurmohamed, N.S.. et ,al. J Am Coll Cardiol. 2021 Mar, 77 (12) 1564–1575

https://www.jacc.org/journal/jacc


PCSK9 InhibitionWithout PCSK9 Inhibition

Proprotein Convertase Subtilisin/Kexin type 9 (PCSK9)
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and proprotein convertase subtilisin–kexin type 9
(PCSK9) inhibiting monoclonal antibodies (Figure 1).

Statin therapy was the !rst lipid-lowering therapy
to show consistent ASCVD risk reduction. Statins
inhibit the rate-limiting step of cholesterol biosyn-
thesis, hydroxymethylglutaryl (HMG)-CoA reductase,
up-regulating hepatic LDLR expression, resulting in
lower plasma LDL-C (20). Moderate-intensity statin
therapy reduces LDL-C by around 20% to 30%,
whereas a high-intensity statin regimen yields a 30%
to 50% reduction in LDL-C (6,21,22). Statins, to a
lesser extent, also lower triglycerides, with re-
ductions between 9% and 31%, dependent upon
baseline triglyceride levels (22,23). Over more than 3
decades of clinical use, trials in over 174,000 patients
have established the ef!cacy of statins to prevent
ASCVD in both primary and secondary prevention,

with a 22% risk reduction at 5 years per every 38.7
mg/dl (1 mmol/l) LDL-C lowering (6,24). Beyond the
impact of treatment studied in trials, the legacy effect
of statin therapy over the long term was demon-
strated in an extended follow-up of the WOSCOPS
trial (West of Scotland Coronary Prevention Study)
(25). This study, which randomized 6,595 men with
high LDL-C to pravastatin 40 mg or placebo, showed a
30% difference in CVD events after 5 years of treat-
ment (25). After that time, despite similar rates of
statin use in the placebo and treatment arms, event
rates remained lower in the treatment group out to as
long as 20 years (26). Importantly, statins are safe;
data from randomized controlled trials shows statins
are reasonably tolerated (27). Although patient-
perceived side effects due to statins are common, in
clinical trials, the rate of excess adverse events for

FIGURE 1 Cumulative LDL-C Reduction of Therapies Over the Years

0
1995: 4S

Statin
2005: TNT/

IDEAL
Potent Statin

2015: IMPROVE-IT
Ezetimibe

2017: FOURIER
PCSK9i

50
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Moderate risk (ESC, AHA)

Risk-based LDL-C target

High risk (ESC, AHA)

Very high risk (ESC)
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L-
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(m

g/
dl

)

200

Low-density lipoprotein cholesterol (LDL-C)–lowering abilities across decades are shown. Approximate reductions with stacking of therapies, presuming a
bandwidth of untreated LDL-C levels between 100 mg/dl and 200 mg/dl. 1995: 4S (Scandinavian Simvastatin Survival. Study). 2005: TNT (Treating to
New Targets) and IDEAL (Incremental Decrease in End Points Through Aggressive Lipid Lowering) trials. 2015: IMPROVE-IT (Improved Reduction of
Outcomes: Vytorin Ef!cacy International Trial). 2017: FOURIER (Further Cardiovascular Outcomes Research with PCSK9 Inhibition in Subjects with
Elevated Risk). LDL-C treatment goals per risk group according to ESC (European Society of Cardiology and AHA (American Heart Association) guidelines.
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4.6.3. Strategies to control dyslipidaemias

The presence of dyslipidaemias secondary to other conditions must
be excluded before beginning treatment, as treatment of underlying
disease may improve hyperlipidaemia without requiring lipid-
lowering therapy. This is particularly true for hypothyroidism.
Secondary dyslipidaemias can also be caused by alcohol abuse, DM,
Cushing’s syndrome, diseases of the liver and kidneys, as well as by
drugs (e.g. corticosteroids). In addition, lifestyle optimization is crucial
in all patients with higher than optimal lipid levels.

4.6.3.1 Strategies to control low-density lipoprotein cholesterol

4.6.3.1.1. Diet and lifestyle modifications. Dietary factors influence
the development of ASCVD, either directly or through their action
on traditional risk factors, such as plasma lipids, BP, or glucose levels.
Consistent evidence from epidemiological studies indicates that
higher consumption of fruit, non-starchy vegetables, nuts, legumes,
fish, vegetable oils, yoghurt, and wholegrains, along with a lower
intake of red and processed meats, foods higher in refined carbohy-
drates, and salt, is associated with a lower incidence of CV events.519

Moreover, the replacement of animal fats, including dairy fat, with
vegetable sources of fats and PUFAs may decrease the risk of
ASCVD.407 More detail on lifestyle recommendations can be found
earlier in this section.

4.6.3.1.2. Drugs for treatment of dyslipidaemias. The currently
available lipid-lowering drugs include inhibitors of 3-hydroxy-3-meth-
ylglutaryl-coenzyme A reductase (statins), fibrates, bile acid seques-
trants, selective cholesterol absorption inhibitors (e.g. ezetimibe),
and—more recently—PCSK9 inhibitors. Bempedoic acid, an oral
cholesterol synthesis inhibitor, has recently been approved in several
countries. Usage is mainly intended in combination with ezetimibe in
patients with statin intolerance. ASCVD outcome trials are not
expected before the end of 2022. Additionally, inclisiran, a new small
interfering ribonucleic acid, has shown to reduce LDL-C by 50!55%
when applied subcutaneously twice a year. These results were
obtained either on top of statin or without other lipid-lowering
therapies, and with almost no side-effects. Inclisiran has been

approved in several European countries. Results from the ASCVD
outcomes trial are expected for 2023.

The expected LDL-C reductions in response to therapy are
shown in Figure 13, and may vary widely among individuals.
Therefore, monitoring the effect on LDL-C levels is recommended,
with assessment of LDL-C levels 4 - 6 weeks after any treatment
strategy initiation or change.

Treatment Average LDL-C reduction

Intensity of lipid-lowering treatment

Moderate-intensity statin

High-intensity statin

High-intensity statin plus ezetimibe

PCSK9 inhibitor

PCSK9 inhibitor plus high-intensity statin

PCSK9 inhibitor plus high-intensity statin plus ezetimibe

30%

50%

65%

60%

75%

85%

Figure 13 Expected low-density lipoprotein cholesterol reductions for combination therapies. LDL-C = low-density lipoprotein cholesterol; PCSK9 =
proprotein convertase subtilisin/kexin type 9. Adapted from Mach et al.3

Recommendations for pharmacological low-density lip-
oprotein cholesterol lowering for those <70 years of age
(for recommendations for persons aged "70 years, see
respective recommendations tables).

Recommendations Classa Levelb

It is recommended that a high-intensity statin is

prescribed up to the highest tolerated dose to

reach the LDL-C goals set for the specific risk

group.21,520,521

I A

An ultimatec LDL-C goal of <1.4 mmol/L (55 mg/

dL) and LDL-C reduction of >_50% from baseline

should be considered in apparently healthy persons

<70 years at very high risk.21,22,522

IIa C

An ultimatec LDL-C goal of <1.8 mmol/L (70

mg/dL) and LDL-C reduction of >_50% from

baseline should be considered in apparently

healthy persons <70 years at high risk.21,22,522

IIa C

In patients with established ASCVD, lipid-lowering

treatment with an ultimatec LDL-C goal of <1.4

mmol/L (55 mg/dL) and a >_50% reduction in LDL-

C vs. baseline is recommended.21,508,515!517,522

I A

If the goals are not achieved with the maximum

tolerated dose of a statin, combination with eze-

timibe is recommended.515

I B

For primary prevention patients at very high risk,

but without FH, if the LDL-C goal is not

achieved on a maximum tolerated dose of a sta-

tin and ezetimibe, combination therapy including

a PCSK9 inhibitor may be considered.

IIb C

Continued
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Recommendations Class Level
A stepwise treatment-intensification approach is recommended for 
apparently healthy people at high or very high CVD risk, as well as patients 
with established ASCVD and/or DM with consideration of CVD risk, 
treatment benefit, risk modifiers, comorbidities, and patient preferences.

I C

Recommendation on low-density lipoprotein cholesterol goals

JACC VOL. 77, NO. 12, 2021 



Guidelines specify statin doses

High-intensity 
↓ LDL-C by ≥50%

Moderate-intensity ↓ 
LDL-C by 30–50%

Low-intensity 
↓ LDL-C by <30%*

Atorvastatin (40)–80 mg 10–20 mg –
Rosuvastatin 20–40 mg 5–10 mg –

Simvastatin – 20–40 mg 10 mg

Pravastatin – 40–80 mg 10–20 mg

Lovastatin – 40 mg 20 mg

Fluvastatin XL – 80 mg –

Fluvastatin – 40 mg bid 20–40 mg

Pitvastatin – 2–4 mg 1 mg

Bold: Statins and doses evaluated in RCTs
Italics: Statins and doses approved by US FDA but not tested in RCTs reviewed
*Should be used in patients unable to tolerate moderate-to high-intensity therapy
Asian ancestry may modify the statin dose prescribed

Stone NJ, et al. J Am Coll Cardiol 2013 Nov 7. Epub ahead of print
Reproduced with kind permission from American College of Cardiology Jan 2014



The Rule of 6’s

HMG-CoA Reductase Inhibitor:
Dose-Dependent Effect

37

19

35

27

28

18

12

12

6

12

0 10 20 30 40 50 60

Atorvastatin 10/80*

Fluvastatin 20/80*

Simvastatin 20/80*

Pravastatin 20/40*

Lovastatin 20/80*

46 6

32 11

Rosuvastatin 10/20†

Pitavastatin 1/4‡

Sources:                                                                                                                     
*Illingworth DR. Med Clin North Am 2000;84-23-42                                                                      

†Crestor Package Insert. http://www1.astrazeneca-us.com/pi/crestor.pdf
‡Livalo Package Insert. http://www.kowapharma.com/documents/LIVALO_PI_CURRENT.pdf 

Each doubling of the statin dose produces an approximate 6% 
reduction in the LDL-C level

The Rule of 6’s



Fig. 3. Primary 
Prevention



Fig. 3. 



Secondary Prevention2018 AHA/ACC: Secondary Prevention

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



Table 4 continued

High-Risk Conditions
Age ≥65 y
Heterozygous familial hypercholesterolemia
History of prior coronary artery bypass surgery or percutaneous coronary 
intervention outside of the major ASCVD event(s)
Diabetes mellitus
Hypertension
CKD (eGFR 15-59 mL/min/1.73 m2)
Current smoking

Persistently elevated LDL-C (LDL-C ≥100 mg/dL [≥2.6 mmol/L]) despite 
maximally tolerated statin therapy and ezetimibe
History of congestive HF

Very high-risk:  Hx of multiple major ASCVD events or 1 major ASCVD event & multiple high-risk conditions 

Table 4. Very High-Risk* of Future ASCVD Events

Major ASCVD Events
Recent ACS (within the past 12 mo)
History of MI (other than recent ACS event listed above)
History of ischemic stroke
Symptomatic peripheral arterial disease (history of 
claudication with ABI <0.85, or previous revascularization or 
amputation)

2018 AHA/ACC: Secondary Prevention





patient, and, therefore, calculating an accu-
rate percentage reduction may not be
possible; therefore, in this context an abso-
lute LDL-C target would be more
appropriate.21

The previous 2013 AHA/ACC guidelines
did not provide any recommendations either

in favor or against treatment targets. Those
older guidelines were entirely based on ran-
domized controlled trial (RCT) evidence,
partly in response to a report from the Insti-
tute of Medicine.3 The rationale to abandon
targets was based on the argument that these
RCTs were not designed to evaluate the

Risk assessment and stratification

Clinical assessment

1° Prevention
based on PCE

Severe 1°
hyperchol

esterolemiab

AHA/ACC ESC/EAS

Risk
enhancers

High risk
!20%

5%to<20%c
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FIGURE. Different approaches recommended by the American Heart Association/American College of Cardiology/Multisociety
(AHA/ACC) guidelines and the European Society of Cardiology/European Atherosclerosis Society (ESC/EAS) guidelines to achieve a
common goal. aPatients aged 40 to 75 years with diabetes are recommended for at least moderate-intensity statin therapy, or high-
intensity statin therapy if multiple atherosclerotic cardiovascular disease (ASCVD) risk factors are present. bPatients with severe
primary hypercholesterolemia are recommended for high-intensity statin therapy. cPatients aged 40 to 75 years with borderline (5%
to <7.5%) or intermediate (7.5% to <20%) 10-year ASCVD risk. dConsider risk-enhancing factors or coronary artery calcium score if
measured. eTherapy applies to select patients (see text and tables for details). fPatients with documented ASCVD, certain patients
with diabetes, severe chronic kidney disease, 10-year risk greater than 10% by Systematic COronary Risk Evaluation (SCORE), or
familial hyperlipidemia with ASCVD/major risk factor. LDL-C ! low-density lipoprotein cholesterol (given in mg/dL; to convert to
mmol/L, multiply by 0.0259); PCE ! pooled cohort equation; PCSK9i ! proprotein convertase subtilisin/kexin type 9 inhibitor; DY !
decrease from baseline.
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Diabetes



Diabetes is a leading cause of cardiovascular disease, 
kidney failure, blindness and lower-limb amputation1

29% of people with 
diabetes aged 
≥40 years have 

diabetic retinopathy3

16% of people 
aged >65 years 
with diabetes 
die of stroke4

60% of non-traumatic 
lower-limb amputations

occur in diabetes patients 
≥20 years old3

50–80% of people 
with diabetes die 
of cardiovascular 

disease2

44% of new kidney 
failure cases are 

observed in patients 
with diabetes3

A significant unmet need exists to 
reduce complications of diabetes



Risk Reduction*

Does decreasing HbA1c lower the rate 
of complications? 

8

1%
21%

14%

For every

37%

21%

*p<0.001

Any end point 
related to diabetes

Myocardial 
infarction

Microvascular 
complications

Death related to 
diabetes

Stratton IM, et al. BMJ. 2000;321(7258):405-12.

Reduction 
in HbA1c

Stratton IM, et al. BMJ. 2000;321(7258):405-12.


Does decreasing HbA1c lower the rate of complications?



*More or less stringent glycemic goals may be appropriate for individual patients. Goals should be individualized based on duration of diabetes, age/life 
expectancy, comorbid conditions, known CVD or advanced microvascular complications, hypoglycemia unawareness, and individual patient considerations. 
†Postprandial glucose may be targeted if A1C goals are not met despite reaching preprandial glucose goals. Postprandial glucose measurements should be 
made 1–2 h after the beginning of the meal, generally peak levels in patients with diabetes.

Glycemic recommendations for  
nonpregnant adults with diabetes

  A1C < 7%

  Preprandial capillary plasma glucose 80-130 mg/dL

  Peak postprandial capillary plasma glucose < 180 mg/dL
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Antidiabetic treatment
Antihyperglycaemic agents – major sites of action
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two groups are shown in Table 2. The 4 patients 
in the placebo group who did not receive placebo 
were excluded from the safety analyses. Uncom-
plicated genital tract infection was reported more 

frequently with empagliflozin than with placebo. 
Adverse events of interest are listed in Table S2.

Several sensitivity analyses were performed to 
account for missing follow-up data in 42 patients 
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CV death or HF hospitalization
HR 0.75 (0.65, 0.85)  
p=0.00002

Placebo

Dapagliflozin

CV death or HF Hospitalization CV death or HF Hospitalization

DAPA-HF EMPEROR-Reduced
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Figure!2.!Cardiovascular!Outcomes.

The primary outcome was a composite of death from cardiovascular causes, hospitalization for heart failure, or an urgent visit resulting in intravenous therapy for heart failure (Panel A). 
The cumulative incidences of the primary outcome, hospitalization for heart failure (Panel B), death from cardiovascular causes (Panel C), and death from any cause (Panel D) were esti-
mated with the use of the Kaplan–Meier method; hazard ratios and 95% confidence intervals were estimated with the use of Cox regression models, stratified according to diabetes sta-
tus, with a history of hospitalization for heart failure and treatment-group assignment as explanatory variables. Included in these analyses are all the patients who had undergone ran-
domization. The graphs are truncated at 24 months (the point at which less than 10% of patients remained at risk). The inset in each panel shows the same data on an enlarged y axis.
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SGLT2 inhibitors in HFrEF: Patents with/without T2DM

Median F/U 16 monthsMedian F/U 18.2 months

 SGLT2 inhibitors in ambulatory with chronic HFrEF 
•  Reduce risk of HF hospitalization and cardiovascular death

•  Improve/prevent worsening of symptoms

•  Slow detonation in kidney function



PHARMACOLOGICAL EFFECTS OF GLP-1RAs 

GLP-1RAs have multifactorial effects 

1. Campbell JE, DJ Drucker. Cell Metab 2013;17:819–37; 2. Armstrong MJ et al. J Hepatol 2016;64:399–408; 3. Armstrong MJ et al. Lancet 2016;387:679–90; 4. Tong J, D'Alessio D. Diabetes 2014;63:407–9; 5. 
Baggio LL, Drucker DJ. J Clin Invest 2014;124:4223–6; 6. Flint A et al. J Clin Invest 1998;101:515–20; 7. Blundell J et al. Diabetes Obes Metab 2017;19:1242–51; 8. MacDonald PE et al. Diabetes 2002;51(Suppl 
3):S434–42.
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T2D



GLP-1 RAs : CV  OUTCOME  TRIALS
LEADER

2016

SUSTAIN 6
2016

HARMONY
2018

REWIND
2019

ELIXA
2015

EXSCEL
2017

Medication LIRAGLUTIDE SEMAGLITIDE ALBIGLUTIDE DULAGLUTIDE LIXISENATIDE EXENATIDE QW
CV outcome + + + + Neutral Neutral

N 9,340 3,297 9,463 9,622 6,068 14,752

Age (yrs) 64 65 64 66 60 62

Inclusion

Pre-existing 

CVD/CKD at ≥ 50

Pre-existing 

CVD/CKD at ≥ 50 

Pre-existing CVD

≥ 40

Pre-existing 

Vascular disease

ACS min. 180 days 

before

70% previous CV 

events and 30% high 

risk group

or CV risk at ≥ 60 or CV risk at ≥ 60 or ≥ CV risk factors

Previous CVD (%) 81 83 100 31 100 73

Years 3.8 2.1 1.6 5.4 2.1 3.2

Primary outcome 3P MACE 3P MACE 3P MACE 3P MACE
3P MACE

3P MACE
+UA

Outcome

Primary outcome
0.87 0.74 0.78 0.88

(0.79-0.99)

1.02 0.91

(0.78-0.97) (0.58-0.95) (0.68-0.90) (0.89-1.17) (0.83-1.00)

CV death
0.78 0.98 0.93 0.91

(0.78-1.06)
0.98 0.88

(0.66-0.93) (0.65-1.48) (0.73-1.19) (0.78-1.22) (0.76-1.02)

MI
0.86 0.74 0.75 0.96

(0.79-1.16)
1.03 0.97

(0.73-1.00) (0.51-1.08) (0.61-0.90) (0.87-1.22) (0.85-1.10)

Stroke
0.86 0.61 0.86 0.76

(0.61-0.95)
1.12 0.85

(0.71-1.06) (0.38-0.99) (0.66-1.14) (0.79-1.58) (0.70-1.03)
Mannucci E, et al.Diabetes Care 2016: 39, Supplement 2, Cefalu WT, et al. Diabetes Care 2018;41, Schnell et al. Cardiovasc Diabetol 2017;16:128 0.99



Fig. 2. Treatment of T2DM for Primary Prevention of CVD
Treatment of T2DM for primary prevention of CVD

MFM

SGLT-2 inhibitor 
GLP-1R agonist

2019 ACC/AHA Guideline on primary prevention of cardiovascular disease 



SGLT2 inhibitors are indicated as monotherapy when metformin is considered inappropriate due to intolerance
ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trial; 
DPP-4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; 
HbA1c, glycated haemoglobin; SGLT2, sodium-glucose co-transporter-2; T2DM, type 2 diabetes mellitus; TZD, thiazolidinediones
Cosentino F et al. Eur Heart J 2020;41:255

2019 ESC Guidelines on diabetes, pre-diabetes and CVD
Treatment algorithm in patients with T2D and ASCVD or high/very high CV risk

• Choice of drug to reduce CV events in 
patients with T2DM should be prioritised 
based on the presence of CV disease or 
CV risk

• CVOT data strongly suggest that SGLT2 
inhibitors and GLP-1 RAs should be 
recommended in patients with T2DM with 
prevalent CVD or very high/high CV risk, 
whether treatment naïve or already on 
metformin

• As metformin was similarly present in the 
active and placebo groups of recent CVOTs, 
it is unlikely to explain the beneficial 
effects of the newer drugs under test

T2DM – drug-naïve patients T2DM – on metformin

ASCVD or 
high/very high CV risk

ASCVD or 
high/very high CV risk+ +- -

SGLT2i or 
GLP-1 RA 

monotherapy

Metformin
monotherapy

Add SGLT2i or 
GLP-1 RA

Metformin
monotherapy

If HbA1c above target

Add:
• DPP-4i
• GLP-1 RA
• SGLT2 if eGFR 

adequate
• TZD

Add:
• DPP-4i
• GLP-1 RA
• SGLT2 if eGFR 

adequate
• TZD

Add metformin

If HbA1c above target

Add third glucose-lowering therapy

Presence of ASCVD or high/very high CV risk+ - Absence of ASCVD or high/very high CV risk

I IIaClasses of recommendation*:
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FIGURE 9.3 Pharmacologic treatment of hyperglycemia in adults with type 2 diabetes. 2022 ADA Professional Practice Committee (PPC) adaptation of Davies MJ, D’Alessio DA,
Fradkin J, et al. Diabetes Care 2018;41:2669–2701 and Buse JB, Wexler DJ, Tsapas A, et al. Diabetes Care 2020;43:487–493. For appropriate context, see Figure 4.1. The 2022 ADA
PPC adaptation emphasizes incorporation of therapy rather than sequential add-on, which may require adjustment of current therapies. Therapeutic regimen should be tailored to
comorbidities, patient-centered treatment factors, and management needs. Refer to sections 10 and 11 in the complete 2022 Standards of Care for detailed discussions of CVD and
CKD risk management. CVOT, cardiovascular outcomes trial; DPP-4i, dipeptidyl peptidase 4 inhibitor; GLP-1 RA, glucagon-like peptide 1 receptor agonist; SGLT2i, sodium–glucose
cotransporter 2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione.
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Aspirin



ASA in Primary Prevention in DM

BMJ 2009;339:b4531

 Benefit of aspirin in the primary prevention of major cardiovascular events in people 
with diabetes remains unproved



N Engl J Med 2018; 379:1529-1539

Major Bleeding

The primary efficacy 
outcome: first serious 
vascular event (MI, stroke 
or TIA, or death from any 
vascular cause)



Aspirin Use

Recommendations for Aspirin Use

COR LOE Recommendations

IIb A

1. Low-dose aspirin (75-100 mg orally daily) might be
considered for the primary prevention of ASCVD
among select adults 40 to 70 years of age who are at
higher ASCVD risk but not at increased bleeding risk.

III: 
Harm

B-R

2. Low-dose aspirin (75-100 mg orally daily) should not
be administered on a routine basis for the primary
prevention of ASCVD among adults >70 years of age.

III: 
Harm

C-LD

3. Low-dose aspirin (75-100 mg orally daily) should not
be administered for the primary prevention of ASCVD
among adults of any age who are at increased risk of
bleeding.



www.escardio.org/guidelines

©
ES

C

2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab484)

Recommendations Class Level
Aspirin 75−100 mg daily is recommended for secondary prevention of 
CVD. I A

Clopidogrel 75 mg daily is recommended as an alternative to aspirin in 
secondary prevention in case of aspirin intolerance. I B

Clopidogrel 75 mg daily may be considered in preference to aspirin in 
patients with established ASCVD. IIb A

Concomitant use of a proton pump inhibitor is recommended in patients 
receiving antiplatelet therapy who are at high risk of gastrointestinal
bleeding.

I A

In patients with DM at high or very high CVD risk, low-dose aspirin may be
considered for primary prevention in the absence of clear
contraindications.

IIb A

Antiplatelet therapy is not recommended in individuals with
low/moderate CV risk due to the increased risk of major bleeding. III A

Recommendations for antithrombotic therapy



Avoiding prophylactic aspirin in the setting of known risk factors 
for increased bleeding outcomes 

A list of conditions associated with increased bleeding risk includes: 

•history of previous GI bleeding or peptic ulcer disease or bleeding 
at other sites


•age >70 years

• thrombocytopenia, coagulopathy

•CKD

•concurrent use of other medications that increase bleeding risk, 
such as NSAIDa, steroids, direct oral anticoagulants, and 
warfarin.

García Rodríguez LA, Martín-Pérez M, Hennekens CH, et al. Bleeding risk with long-term low-dose aspirin: a systematic review of observational studies. PLoS ONE. 2016;11:e0160046. 



Conclusion: CVD Prevention
• The most important way to prevent ASCVD is to promote a healthy 

lifestyle throughout life, especially not smoking. 


• CVD risk assessment and identified ASCVD risk factors.


• Effective and safe risk factor treatments have been developed, and 
most drugs are now generic and available at low costs. 


• A stepwise treatment-intensification approach aiming at intensive 
risk factor treatment is recommended.


