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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).

• A calculated SCORE ≥10% for 10-year risk of fatal CVD.

High-risk

• Markedly elevated single risk factors, in particular cholesterol >310 
mg/dL (e.g. in familial hypercholesterolaemia) orBP ≥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).

• A calculated SCORE ≥5% and <10% for 10-year risk of fatal CVD.

Moderate-risk SCORE is ≥1% and <5% for 10-year risk of fatal CVD.

Low-risk SCORE <1% for 10-year risk of fatal CVD.

Risk categories

European Heart Journal (2016) 37, 2999–3058









Body weight (BMI)

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

European Heart Journal (2016) 37, 2315–2381



Smoking Intervention 
Strategies

European Heart Journal (2016) 37, 2315–2381



CPG for Managing Dyslidemia and Prevention of CVD, Endocr Pract. 2017;23(Suppl 2)

Major Atherosclerotic Cardiovascular Disease 
Risk Factors

Major risk 
factors

Additional risk 
factors

Nontraditional 
risk factors 

• Advance age

•⬆Total cholesterol

•⬆Non-HDL-C

•⬆LDL-C

•Low HDL-C

•DM

•HT

•CKD stage 3,4

•Cigarette smoking

•FHx of ASCVD

• Obesity, abdominal 
obesity


• FHx of hyperlipidemia

•⬆Small, dense LDL-C

•⬆Apo B

•⬆LDL particle 

concentration

• Fasting/post-prandial 

hypertriglyceridemia

• PCOS

• Dyslipidemia triad

•⬆Lipoprotien

•⬆Clotting factors

•⬆Inflammatory 

marker (hsCRP; Lp-
PLA2)


•⬆ levels Apo E4 
isoform


•⬆Uric acid

•⬆TG-rich remnants





Grundy SM, et al. 
2018 Cholesterol Clinical Practice Guidelines 
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clinical assessment of risk status in a clinician–patient risk discussion is needed for deciding whether to 
continue or initiate statin treatment (S4.4-2–S4.4-21).  
 
 
Figure 2. Primary Prevention  

 

Colors correspond to Class of Recommendation in Table 2. 
apoB indicates apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; CAC, coronary artery calcium; 
human immunodeficiency virus; hsCRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein 
cholesterol; and Lp(a), lipoprotein (a). 
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2018 AHA/ACC (updated): Primary Prevention

Risk-enhancing factors

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



Secondary Prevention2018 AHA/ACC (updated): Secondary Prevention

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



2018 AHA/ACC (Updated)

• family history of premature ASCVD;
• persistently elevated LDL-C levels ≥160 mg/dL
• metabolic syndrome
• chronic kidney disease
• history of preeclampsia or premature menopause 

(age <40 yrs)
• chronic inflammatory disorders (e.g., rheumatoid 

arthritis, psoriasis, or chronic HIV)
• high-risk ethnic groups (e.g., South Asian)
• persistent elevations of triglycerides ≥ 175 mg/dL

Risk-enhancing factors may favor statin therapy in patients at 10-year risk of 5-7.5% 
(borderline risk)

Risk-enhancing factors



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 (updated): Secondary Prevention

Top 10 Take Home Messages

1. In all individuals, emphasize a heart-
healthy lifestyle across the life course. 
A healthy lifestyle reduces atherosclerotic cardiovascular 
disease (ASCVD) risk at all ages. In younger individuals, 
healthy lifestyle can reduce development of risk factors 
and is the foundation of ASCVD risk reduction. 

In young adults 20 to 39 years of age, an assessment of 
lifetime risk facilitates the clinician–patient risk discussion 
(see No. 6) and emphasizes intensive lifestyle efforts. In all 
age groups, lifestyle therapy is the primary intervention 
for metabolic syndrome.



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

2018 AHA/ACC (updated): Secondary Prevention

Top 10 Take Home Messages

1. In all individuals, emphasize a heart-
healthy lifestyle across the life course. 
A healthy lifestyle reduces atherosclerotic cardiovascular 
disease (ASCVD) risk at all ages. In younger individuals, 
healthy lifestyle can reduce development of risk factors 
and is the foundation of ASCVD risk reduction. 

In young adults 20 to 39 years of age, an assessment of 
lifetime risk facilitates the clinician–patient risk discussion 
(see No. 6) and emphasizes intensive lifestyle efforts. In all 
age groups, lifestyle therapy is the primary intervention 
for metabolic syndrome.



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



Top 10 Take Home Messages

1. In all individuals, emphasize a heart-
healthy lifestyle across the life course. 
A healthy lifestyle reduces atherosclerotic cardiovascular 
disease (ASCVD) risk at all ages. In younger individuals, 
healthy lifestyle can reduce development of risk factors 
and is the foundation of ASCVD risk reduction. 

In young adults 20 to 39 years of age, an assessment of 
lifetime risk facilitates the clinician–patient risk discussion 
(see No. 6) and emphasizes intensive lifestyle efforts. In all 
age groups, lifestyle therapy is the primary intervention 
for metabolic syndrome.

2018 ACC/AHA (Updated)

Assess adherence & response to LDL-C 
lowering medications and life style changes

Top 10 Top 10 Take Home Messages

10. Assess adherence and percentage response to LDL-
C–lowering medications and lifestyle changes with 
repeat lipid measurement 4 to 12 weeks after statin 
initiation or dose adjustment, repeated every 3 to 
12 months as needed. 

• Define responses to lifestyle and statin therapy by 
percentage reductions in LDL-C levels compared with 
baseline. 
• In ASCVD patients at very high-risk, triggers for 
adding nonstatin drug therapy are defined by 
threshold LDL-C levels ≥70 mg/dL (≥1.8 mmol/L) on 
maximal statin therapy (see No. 3).



Diabetologia (2018) 61:2118–2125



People with DM are on average at double the risk of CVD.399 A
simple DM risk questionnaire can guide which patients without
CVD should be tested for DM.400

Keeping close to the recommended targets for BP, lipid control,
glycaemia and HbA1c is important for the prevention of CVD. Clear
reductions have occurred in CVD death rates in DM consistent with
better management of risk factors, although the increasing prevalence
of DM continues to create pressures on all health care systems.

The targets, especially the glycaemic and in some cases lipids,
should be less stringently implemented in older people with DM,
those with a longer duration of DM, those with evidence of CVD
and the frail.401

There is mounting evidence for a very high relative risk in younger
individuals with type 2 DM (age ,40 years),402 and additional guid-
ance on care is needed.

Except for glucose management, prevention of CVD follows the
same general principles as for people without DM. Achieving low
BP levels and low LDL-C and total cholesterol concentrations is par-
ticularly important. Many treatment targets are more stringent for pa-
tients with DM. Typically, patients with type 2 DM have multiple CVD
risk factors, each requiring treatment according to existing guidelines.

3a.8.1 Lifestyle intervention
The ESC and European Association for the Study of Diabetes
scientific statements advocate lifestyle management as a first

Recommendations for management of diabetes

Recommendations Classa Levelb Ref c

Lifestyle changes including smoking cessation, low fat diet, high  diet, aerobic physical activity, and strength training are 
recommended. I A 387

Reduction in energy intake is recommended to patients to help achieve lower weight or prevent weight gain. I B 387

A target HbA1c for the reduction in risk of CVD and microvascular complications in DM of <7.0% (<53 mmol/mol) is 
recommended for the majority of non-pregnant adults with either type 1 or type 2 DM. I A 388, 389

For patients with a long duration of DM, the elderly, frail, or those with existing CVD, a relaxing of the HbA1c targets (i.e. less 
stringent) should be considered. IIa B 389

A target HbA1c of ≤6.5% (≤48 mmol/mol) should be considered at diagnosis or early in the course of type 2 DM in patients, who 
are not frail and do not have CVD.  IIa B 389

When screening for DM in individuals with or without CVD, assessment of HbA1c (which can be done non-fasting) or fasting 
blood glucose should be considered.  An oral glucose tolerance test can be offered when there is still doubt. IIa A 390

Metformin is recommended as  therapy, if tolerated and not contra-indicated, following evaluation of renal function. I B 391

Avoidance of hypoglycaemia and excessive weight gain should be considered and individual approaches (with respect to both 
treatment targets and drug choices) should be considered in patients with advanced disease. IIa B 389, 392, 

393

In patients with type 2 DM and CVD, the use of an SGLT2 inhibitor should be considered early in the course of the disease to 
reduce CV and total mortality. IIa B 394

Lipid lowering agents (principally statins) are recommended to reduce CV risk in all patients with type 2 or type 1 DM above the 
age of 40 years. I A 371, 372

Lipid lowering agents (principally statins) may be considered also in individuals below 40 years of age if at  elevated 
risk, based on the presence of micro-vascular complications or of multiple CV risk factors. IIb A 371, 372

In DM patients at very high-risk (see table 5), a LDL-C target <1.8 mmol/L (<70 mg/dL), or a reduction of at least 50% if the 
baseline LDL-C is between 1.8 and 3.5 mmol/L (70 and 135 mg/dL), is recommended.d

In DM patients with high-risk (see table 5), LDL-C target <2.6 mmol/L (<100mg/dL) or a reduction of at least 50% if the baseline 
LDL-C is between 2.6 and 5.1 mmol/L (100 and 200 mg/dL) is recommended.d

I B 395

BP targets in type 2 DM are generally recommended to be <140/85 mmHg, but a lower target of <130/80 mmHg is recommended 
in selected patients (e.g. younger patients at elevated risk for  complications) for additional gains on stroke, retinopathy and 
albuminuria risk. Renin-angiotensin-aldosterone system blocker is recommended in the treatment of hypertension in DM, particularly 
in the presence of proteinuria or micro- albuminuria. Recommended BP target in patients with type 1 DM is <130/80 mmHg.

I B 396, 397

The use of drugs that increase HDL-C to prevent CVD in type 2 DM is not recommended. III A 386

Antiplatelet therapy (e.g. with aspirin) is not recommended for people with DM who do not have CVD. III A 398

BP ¼ blood pressure; CV ¼ cardiovascular; DM ¼ diabetes mellitus; HbA1c ¼ glycated haemoglobin; HDL-C ¼ high-density lipoprotein cholesterol; LDL-C ¼ low-density
lipoprotein cholesterol; SGLT2 ¼ Sodium-glucose co-transporter-2.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
dNon-HDL-C is a reasonable and practical alternative target because it does not require fasting. Non HDL-C secondary targets of ,2.6 and ,3.3 mmol/L (,100 and ,130 mg/dL) are
recommended for very high, and high-risk subjects, respectively See section 3a.7.10 for more details.

Joint ESC Guidelines 2355
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Diabetes Care 2019 Jan; 42(Supplement 1): S90-S102.



Definition of HT



Category Systolic  
(mmHg)

Diastolic  
(mmHg)

Optimal < 120 and <80

Normal 120-129 and/or 80-84

High normal 130-139 and/or 84-89

Grade 1 hypertension 140-159 and/or 90-99

Grade 2 hypertension 160-179 and/or 100-109

Grade 3 hypertension ≥180 and/or ≥110

Isolated systolic hypertension ≥140 and <90

Classification of office BP 
Definitions of HT grade



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



Initiation of BP-lowering Treatment



2018 ESC/ESH Hypertension Guidelines

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

Summary of office BP thresholds for treatment

Age group

Office SBP treatment threshold (mmHg) Office DBP 
treatment 
threshold 
(mmHg)Hypertension + Diabetes + CKD + CAD + Stroke/TIA

18−65 years ≥ 140 ≥ 140 ≥ 140 ≥ 140 ≥ 140 ≥ 90

65−79 years ≥ 140 ≥ 140 ≥ 140 ≥ 140 ≥ 140 ≥ 90

≥ 80 years ≥ 160 ≥ 160 ≥ 160 ≥ 160 ≥ 160 ≥ 90

Office DBP 
treatment 
threshold 
(mmHg)

≥ 90 ≥ 90 ≥ 90 ≥ 90 ≥ 90

59



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



Recommendations Class Level

• Preferred combinations should comprise a RAS blocker (ACEI/ARB) with a CCB 
or diuretic. Other combinations of the five major classes can be used.

• Beta-blockers are combined with any of the other major drug classes when there 
are specific clinical situations (e.g. angina, post-myocardial infarction, heart 
failure, or heart rate control).

I A

• Initiate antihypertensive treatment with a two-drug combination, preferably in an 
single pill combination (SPC). 

• Exceptions are frail older patients and those at low risk and with grade 1 HT 
(particularly if SBP is <150 mmHg).

I B

If BP is not controlled with a two-drug combination, treatment should be increased 
to a three-drug combination, usually a RAS blocker with a CCB and thiazide/
thiazide-like diuretics, preferably as an SPC.

I A

If BP is not controlled with a three-drug combination, treatment should be increased 
by the addition of spironolactone or, if not tolerated, other diuretics such as 
amiloride or higher doses of other diuretics, a beta-blocker, or an alpha-blocker.

I B

The combination of two RAS blockers is not recommended. III A

Drug Treatment Strategy for HT



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 strategies

Core drug-treatment strategy for uncomplicated hypertension

Hypertension and CAD Hypertension and CKD

Hypertension and HRrEF Hypertension and AF

75



Office  BP Treatment Target Range



Risk factor goals & target levels

European Heart Journal (2016) 37, 2315–2381


