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What is Coronary artery disease

 Coronary artery disease is a pathological process characterized by 

atherosclerotic plaque accumulation in the epicardial arteries, whether 

obstructive or non-obstructive. 

 The disease can have long, stable periods but can also become unstable 

at any time, typically due to an acute atherothrombotic event caused by 

plaque rupture or erosion. 

 However, the disease is chronic, most often progressive, and hence 

serious, even in clinically apparently silent periods.

 The dynamic nature of the CAD process results in various clinical 

presentations which can be categorized as either acute coronary 

syndromes (ACS) or chronic coronary syndromes (CCS).

 This process can be modified by lifestyle adjustments, pharmacological 

therapies, and invasive interventions designed to achieve disease 

stabilization or regression.



Risk for Cardiovascular Events

 Aging,  Obesity, diabetes, High Blood 
pressure, Smoking, High cholesterol levels  
and chronic kidney disease (CKD) are 
each associated with a high burden of 
cardiovascular disease (CVD) morbidity 
and mortality.

 They commonly co-occur and 
disproportionately affect disenfranchised 
populations (eg, under represented racial 
and ethnic groups).

 Absolute risk assessment for CVD remains 
the corner stone of clinical primary 
prevention efforts. 



Importance of major risk 

factors for coronary heart disease 

 In an analysis of 3 large prospective studies, nearly all individuals 

(92% of men and 87% of women) who experienced a nonfatal 
CHD event had at least 1 clinically elevated major risk factor 

(which was defined as elevated total cholesterol [≥6.22 mmol/L], 

systolic blood pressure ≥140 mm Hg, diastolic blood pressure ≥90 

mm Hg, current cigarette smoking, or diabetes) before the event. 

Similar estimates were observed for fatal CHD events.

 VIRGO study (Variation in Recovery: Role of Gender on Outcomes 

of Young AMI Patients), a prospective observational cohort of 

individuals 18 to 55 years of age who presented with premature 

onset myocardial infarction, the population-attributable fraction 

for traditional risk factors was 85%.

Greenland P, Knoll MD, Stamler J, Neaton JD, Dyer AR, Garside DB, Wilson PW. Major risk factors as antecedents of fatal and nonfatal 

coronary heart .disease events. JAMA. 2003;290:891–897

Judith H. Lichtman et al: Role of Gender on Outcomes of Young AMI Patients (VIRGO) Study. Cardiovascular Quality and Outcomes. . 

Circulation. Volume 3, Issue 6, November 2010; Pages 684-693



Importance of major risk 

factors for coronary heart disease 

  INTERHEART study…. A global case-control study including 

27,098 participants from 52 countries, 6787 of whom were 

women.  

 Nine modifiable risk factors were associated with MI in 

women and men. Hypertension, diabetes, , physical 

activity, moderate alcohol use, association of abnormal 

lipids, current smoking, abdominal obesity, high risk diet, 

and psychosocial stress factors.

 The population attributable risk (PAR) of all nine risk factors 

exceeded 94%, and was similar among women and men

Anand SS, Islam S, Rosengren A, Franzosi MG, Steyn K, Yusuf ali AH, Keltai M, Diaz R, Rangarajan S, Yusuf S; 

INTERHEART Investigators. Risk factors for myocardial infarction in women and men: insights from the INTERHEART 

study. Eur Heart J. 2008;29:932–940. 



W.A. Wan Azman (Ed). Annual Report of the NCVD-PCI Registry, Year 2019-2020. Kuala Lumpur, Malaysia: National 

Cardiovascular Disease Database, 2023.



How do You ‘ decode” your Patient 







 Circulation. 2023;148:1982–2004.  December 12, 



PREVENT base and additional equations.

Khan et al . Risk of Cardiovascular Disease Incorporating CKM Health. Circulation.  December 12. 2023;148:1982–2004.

CVD indicates 
cardiovascular disease; 
PREVENT, AHA Predicting 
Risk of CVD Events; SDI, 
social deprivation index; 
SDOH, social determinants 
of health; and UACR urine 
albumin-to-creatinine 
ratio. 



PREVENT Online Calculator
Welcome to the American 

Heart Association Predicting 

Risk of cardiovascular disease 

EVENTs (PREVENT). 

Interpretation of Risk Estimates: 10-year risk for CVD is categorized as:
                  - Low risk (<5%)
                  - Borderline risk (5% to 7.4%)
                  - Intermediate risk (7.5% to 19.9%)
                  - High risk (≥20%)
Patients with risk factor values outside the validated ranges of this tool require individualized 
assessment and management









Office blood pressure targets for 

treated hypertension

Unger et al. Hypertension. 2020;75:1334-1357.  ISH Global Hypertension Practice Guidelines

1. Treatments should be evidence-based in relation to morbidity/mortality prevention.

 2. Use a once-daily regimen which provides 24-hour blood pressure control.

 3. Treatment should be affordable and/or cost-effective relative to other agents.

 4. Treatments should be well-tolerated.

 5. Evidence of benefits of use of the medication in populations to which it is to be applied



Targets Blood Pressure  <130/80mmHg 

to achieve

 Previous stroke subjects : BP should be lowered if ≥140/90 mm Hg and 
treated to a target <130/80mmHg.

 Heart failure subjects:  Treating hypertension has a major impact on 
reducing the risk of incident HF and HF hospitalization. BP should be 
lowered if ≥140/90 mm Hg and treated to a target <130/80mmHg but 
>120/70 mm Hg.

 CAD subjects : BP should be lowered if ≥140/90 mm Hg and treated to a 
target <130/80mmHg.

 Diabetes subjects : BP should be lowered if ≥140/90 mm Hg and treated 
to a target <130/80mmHg

 Renal impairment subjects : BP should be lowered if ≥140/90 mm Hg 
and treated to a target <130/80mmHg



Target Blood Pressure in the elderly 
 Geriatric medicine proposes taking into account the 

function/frailty/autonomy status of older people.

 The 2017 American College of Cardiology/American Heart 
Association  guidelines indicate that a BP <130/80 mm Hg should 
be targeted after the age of 65 years.

 The 2017 American College of Physicians/  American Association 
of Family Physicians guidelines propose to target a BP <150/90 
mm Hg.

 The 2018 ESC /ESH guidelines propose a BP goal of <140/90 mm 
Hg for individuals older than 65 years.

 
Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, 

evaluation, and management of high blood pressure in adults: executive summary: a report of the American College of Cardiology/American Heart 

Association Task Force on Clinical Practice Guidelines. Hypertension. 2018;71:1269–1324. 

Williams B, Mancia G, Spiering W, et al; ESC Scientific Document Group. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 

2018;39:3021–3104. 

Qaseem A, Wilt TJ, Rich R, Humphrey LL, Frost J, Forciea MA; Clinical Guidelines Committee of the American College of Physicians and the Commission on 

Health of the Public and Science of the American Academy of Family Physicians. Pharmacologic treatment of hypertension in adults aged 60 years or older to 

higher versus lower blood pressure targets: a clinical practice guideline from the American College of Physicians and the American Academy of Family 

Physicians. Ann Intern Med. 2017;166:430–437





Hypertension and Dyslipidaemia 

 The lower the absolute LDL-C achieved  and the greater the percentage LDL-C 
reduction, the greater the magnitude of the CV  benefits.

  Meta regression analysis showed that statin therapy effectively decreased CV 
morbidity and mortality to the same extent in both hypertensive and non-
hypertensive patients.

 Meta-analysis of the role of statins in hypertensive patients  not just to reduce 
Cardiovascular events but also to reduce the systolic and diastolic pressure in 
Hypertensive patients.

 For patients with Hypertension, initiate statins for Primary Prevention if they also 
have  elevated cholesterols (LDL-C > 3.4mmol/L)….Aim for minimal < 3.0 mmol/L 
OR lower depending on the other risk factors.

 
Baigent C, Blackwell L, Emberson J, Holland LE, Reith C, Bhalla N et al for the Cholesterol Treatment Trialists’ (CTT)  Collaboration,. Efficacy and safety of more intensive lowering of 
LDL cholesterol: a meta-analysis of data from  170,000 participants in 26 randomised trials. Lancet 2010 ;376:1670-81. 

Collins R, Reith C, Emberson J, Armitage J, Baigent C et al. Interpretation of the evidence for the efficacy and safety   of statin therapy. Lancet 2016; 388: 2532-61

 Silverman MG, Ference BA, Im K, Wiviott SD, Giugliano RP, Grundy SM, et al. Association Between Lowering  LDL-C  and Cardiovascular Risk Reduction Among Different 
Therapeutic Interventions: A Systematic Review and   Meta-analysis. JAMA. 2016; 316:1289-97.

Messerli FH, Pinto L, Tang SSK, Thakker KM, Cappelleri JC, Sichrovsky T, Dubois RW. Impact of systemic     hypertension on the cardiovascular benefits of statin therapy-a meta-
analysis. Am J Cardiol. 2008;101:319-325. 

Khan Z, Gul A, Mlawa G, et al. (April 08, 2024) Statins As Anti-Hypertensive Therapy: A Systematic Review and Meta-Analysis. Cureus 16(4):  e57825





Criteria for the diagnosis of diabetes in 

non pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 
2024;47(Suppl. 1):S20–S42 |



Criteria defining prediabetes in non 

pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 2024;47(Suppl. 1):S20–S42 

The most important management in prediabetes is a lifestyle change and promotion of intense weight loss. 

Reducing weight by 7% through a low-fat diet, in addition to an exercise regimen of about 30 minutes per day, is 

the overall goal of management. 

Approximately 70% of people with prediabetes will go on to be diagnosed with diabetes mellitus. However, this is 

not inevitable. Prediabetes managed appropriately can prevent diabetes mellitus and lower the risk of 

cardiovascular disease.

Some patients will need to take some medications. These patients include those that have failed to maintain 

adequate lifestyle therapy or are at high-risk for developing type 2 diabetes. The most common medications used 

for prediabetes are metformin and acarbose, which will help prevent the development of diabetes mellitus. These 

two drugs have minimal side effects and work well in prediabetic patients.



Multifactorial approach to reduction in 

risk of diabetes complications

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Definition of Hypertension and the 

Target to achieved in Diabetic 

1. Hypertension is defined as a systolic blood pressure >130mmHg or a 

diastolic blood pressure >80 mmHg .

2. The recommendation  to support a blood pressure goal of   <130/80 

mmHg in people with diabetes is  consistent with guidelines from the 

American College of Cardiology and American  Heart Association, 

the International  Society of Hypertension , and the European 

Society of Cardiology . 

De Boer IH, Bangalore S, Benetos A, et al.  Diabetes and hypertension: a position statement  by the American 

Diabetes Association. Diabetes  Care 2017;40:1273–1284

 Unger T, Borghi C, Charchar F, et al. 2020  International Society of Hypertension global  hypertension practice 

guidelines. Hypertension  2020;75:1334–1357

 

 Williams B, Mancia G, Spiering W, et al.; ESC  Scientific Document Group. 2018 ESC/ESH  guidelines for the 

management of arterial  hypertension. Eur Heart J 2018;39:3021–3104

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Hyperlipidemia and Diabetes

 For people with diabetes aged  40–75 years without ASCVD, use  
moderate-intensity statin therapy in  addition to lifestyle therapy.

 For people with diabetes  aged 20–39 years with additional  
ASCVD risk factors, it may be reasonable to initiate statin therapy 
in addition to lifestyle therapy.

 For people with diabetes aged 40–75 years at higher 
cardiovascular risk, including those with one or more ASCVD risk 
factors, it is recommended to use high-intensity statin therapy to 
reduce LDL cholesterol by >50% of baseline and to target an LDL 
cholesterol goal of <1.8mmol/L.

 For people of all ages with diabetes and ASCVD, high-intensity 
statin therapy should be added to lifestyle therapy. It  is 
recommended to target an LDL cholesterol reduction of >50% 
from baseline and an LDL cholesterol goal of <1.4mmol/L

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Screening Asymptomatic Diabetic Individuals 

for Atherosclerotic Cardiovascular Disease

 The screening of asymptomatic individuals with high ASCVD 

risk is not recommended, in part because these high-risk 

people should already be receiving intensive medical 

therapy…… an approach that provides benefits similar to 

those of invasive revascularization.

 The ultimate balance of benefit, cost, and risk of such an 

approach in asymptomatic individuals remains controversial, 

particularly in the modern setting of aggressive ASCVD risk 

factor control.

Bax JJ, Young LH, Frye RL, Bonow RO, Steinberg HO; ADA. Screening for coronary artery disease in patients with 

diabetes. Diabetes Care 2007;30:2729–2736 192. 

Boden WE, O’Rourke RA, Teo KK, et al.; COURAGE Trial Research Group. Optimal medical therapy with or without PCI 

for stable coronary disease. N Engl J Med2007;356:1503–1516 193.

Frye RL, August P, Brooks MM, et al.; BARI 2D Study Group. A randomized trial of therapies for type 2 diabetes and 

coronary artery disease. NEngl J Med2009;360:2503–2515



Role of Statin Therapy in Patients With HyperTriglyceridemia

 Statins also provide a 10% to 30% dose-dependent reduction in triglycerides in 
patients with elevated triglyceride levels .

 Analysis of the 4S (Scandinavian Simvastatin Survival Study) trial stratified 1,003 
patients by  quartile of triglyceride and HDL-C levels . The  ASCVD event rate was 
highest in the patients with high  triglycerides and low HDL-C, and this group had a  
greater treatment effect with simvastatin than the group with isolated elevated LDL-
C levels.

 PROVE IT-TIMI 22 (Pravastatin or Atorvastatin Evaluation and Infection Therapy-
Thrombolysis In Myocardial Infarction 22) trial, LDL-C <1.8mmol/L  was  associated 
with greater coronary heart disease event  reduction compared with LDL-C < 2.6 
mmol/L after  acute coronary syndrome . An on-treatment triglyceride level <1.7 
mmol/L was independently associated  with a lower risk of recurrent coronary heart 
disease  events compared with a triglyceride level > 1.7mmol/L  in univariate analysis 

Christie M. Ballantyne et al. Influence of Low High-Density Lipoprotein Cholesterol and Elevated Triglyceride on Coronary Heart Disease Events 

and Response to Simvastatin Therapy in 4S. CirculationVolume 104, Issue 25, 18 December 2001; 3046-3051

Michael Miller et al. Triglycerides and Cardiovascular Disease: A Scientific Statement From the American Heart Association . Circulation. Volume 

123, Number 20 : 2292-2333

Michael Miller et al. Impact of Triglyceride Levels Beyond Low-Density Lipoprotein Cholesterol After Acute Coronary Syndrome in the PROVE IT-

TIMI 22 Trial. JACC. Volume 51, Issue 7

, 19 February 2008 :  724-73



Practical Pearls: Statins and Fibrates: A Re-

Interpretation of the Data

1. Evidence of insulin resistance: elevated insulin level, metabolic syndrome, 

or diabetes.

2. Elevated triglyceride: ≥ 2.3mmol/L.

3. Low HDL-C: < 1.0 mmol/L mg/dL for male, and < 1.3 mmol/L for female.

As a way to further reduce CV events in patients with metabolic syndrome or 

diabetes, consider adding a fibrate to those on statin therapy ….

Terrance J. Moran, Director, Advance Lipid Management Program Tyler Heart Institute, 

✓ACCORD study : The addition of fenofibrate to 40 mg simvastatin  yielded no significant benefit 
in the primary outcome of nonfatal MI, nonfatal stroke, or death from cardiovascular causes. 

✓ FIELD study : Not taking statin therapy and only fenofibrate daily or matching. There was a 
significant 24% reduction in nonfatal MI and a nonsignificant increase in coronary heart 
disease mortality .

✓ PROMINENT study : Pemafibrate was not associated with a reduction in adverse 
cardiovascular events. Pemafibrate was associated with an increased incidence of adverse 
renal events and venous thromboembolism.



Fish oil in Primary and Secondary cardiac events 

ASCEND trial: 15,480 primary  prevention patients with diabetes mellitus were randomized to 1-g capsules containing 

either 840 mg of  marine n-3 fatty acids (460 mg of EPA and 380mg of DHA)  or matching placebo (olive oil) daily. 

During a mean follow-up of 7.4 years, there was no  significant difference in the risk of serious vascular events  

between those who were assigned to receive n-3 fatty acid  supplementation compared with placebo…. NEJM 2018. 

379:1540-1550 

 VITAL study :   25,871 primary prevention participants were  randomly assigned to either active fish oil (1,000-mg  

capsule containing 840 mg EPA and DHA) or matching placebo (olive oil) . During a median follow-up of 5.3 years, 

there was no significant difference in the 2 primary endpoints of major cardiovascular events (a composite of  MI, 

stroke, or death from cardiovascular causes) or invasive cancer of any type….NEJM 2019 380: 23-32

OMEMI study :  1.8 g omega-3  fatty acids (930 mg EPA and 660 mg DHA) versus corn oil  placebo to standard of care 

in 1,027 individuals aged 70 to  82 years with recent (2 to 8 weeks) acute MI. The primary  endpoint, which was a 

composite of nonfatal acute MI,  unscheduled revascularization, stroke, all-cause death,  and heart failure 

hospitalization, occurred in 108 (21.4%)  patients on n-3 polyunsaturated fatty acids (PUFAs) versus 102 (20.0%) on 

placebo (hazard ratio [HR]: 1.08;  95% confidence interval [CI]: 0.82-1.41; P = 0.60)…. Circulation 2021.143: 528-539

STRENGHT Study :  Comparing 1 gm per day of omega-3 dietary supplements n containing EPA or DHA with corn oil in 

statin-treated participants with high cardiovascular risk, hypertriglyceridemia, and low levels of high-density lipoprotein 
cholesterol (HDL-C). A total of 13 078 patients were randomized. Among statin-treated patients at high cardiovascular 

risk, the addition of omega-3 CA, compared with corn oil, to usual background therapies resulted in no significant 

difference in a composite outcome of major adverse cardiovascular events. JAMA.2020;324(22):2268-2280.

These findings do not support use of this omega-3 fatty acid formulation to 

reduce major adverse cardiovascular events in high-risk patients



High-purity Eicosapentaenoic acid (Icosapent ethyl) 

JELIS study :  (Japan EPA Lipid Intervention Study) was an open-label,  blinded end point trial in 
18,645 Japanese participants  with hypercholesterolemia (baseline total cholesterol  
approximately 250 mg/dL) that compared EPA (as an ethyl  ester preparation) at 1.8 g daily plus 
a low-intensity statin  versus a low-intensity statin alone, with a mean follow-up  of 4.6 years. 

The primary endpoint of major coronary  events was reduced by 19% in the EPA group compared  

with those in the control group, with a modest 9%  reduction in triglycerides with EPA compared 
with placebo. The greatest benefit appeared to be in the  subgroup of patients with triglycerides 
> 2.0 mmol/L and  low levels of HDL-C…. Lancet. Volume 369, Issue 9567, 31 March–6 April 2007, 
Pages 1090-1098  and  Atherosclerosis. Volume 200, Issue 1.  September 2008, Pages 135-140

 REDUCE-IT : A  multinational study with a randomized, placebo controlled design that enrolled 
8,179 patients (70.7%  secondary prevention patients aged >45 years and 29.3%  high-risk primary 
prevention patients aged >50 years  with diabetes mellitus and >1 other risk factor), with LDL-C 1.0 
to 2.6 mmol/L  and triglycerides 1.5 to  5.7 mmol/L. Participants were on baseline statin therapy, 
with most  patients (93%) having received moderate- or high intensity statins . Patients were 
randomized to 4 g of EPA (in the form of IPE)  daily versus mineral oil placebo. 

The primary composite endpoint of  cardiovascular death, nonfatal MI (including silent MI),  
nonfatal stroke, coronary revascularization, or unstable  angina was reduced by 25% (HR: 0.75; 
95% CI: 0.68-0.93)  over a median follow-up of 4.9 years. The key secondary efficacy (a composite 
of cardiovascular death, nonfatal MI, or nonfatal stroke) was also met (HR: 0.74; 95% CI: 0.65 
.0.83), as were all of the individual endpoints including a  reduction in cardiovascular mortality… 
JACC. Volume 74, Issue 8. , 27 August 2019, Pages 1159-1161



LifestyleModifications and Estimated Triglyceride-Lowering Response in 

Patients With Hypertriglyceridemia

Alexandra Byrne et al Optimizing Non-Pharmacologic Management of 
Hypertriglyceridemia. Archive of Medical Research. Volume 48, Issue 6, August 2017, Pages 483-
487.

Hypertriglyceridemia: the importance of identifying patients at risk Pamela A. Kushner 
&Michael E. Cobble Clinical Focus: Poat Grad Medicine. Cardiometabolic Conditions -
Review. Pages 848-858 | Received 07 Jun 2016, Accepted 27 Sep 2016,

Parhhofer KG, Laufs U. The diagnosis and treatment of hypertriglyceridemia. Dtsch Arztebl 
Int. 2019;116: 825–832.

x
Gordon B, Chen S, Durstine JL. The effects of exercise training on the traditional lipid 
profile and beyond. Curr Sports Med Rep. 2014;13:253–259.

Gordon B, Chen S, Durstine JL. The effects of ex ercise training on the traditional lipid profile and  
beyond. Curr Sports Med Rep. 2014;13:253–259.

Kraus WE, Houmard JA, Duscha BD,et al. Effects of  the amount and intensity of exercise on 
plasma lipo proteins. N Engl J Med. 2002;347:1483–1492.

https://www.sciencedirect.com/journal/archives-of-medical-research/vol/48/issue/6


Triglycerides Management 

Virani et al. JACC VOL. 78, NO. 9, 2021 961 AUGUST 31, 2021:960–99 Hypertriglyceridemia Management Expert Consensus Decision Pathway





Target LDL-C levels

1) LDL-C is the primary target of 
therapy. 

2) The target LDL-C level will 
depend on the individual’s CV 
global risk. 

 3) Non-HDL-C may be 
considered as a secondary 
target when treating patients 
with:
         - combined 
hyperlipidemias  
         - diabetes
         - cardio metabolic risk
         - chronic kidney disease
 
4) Non-HDL-C however, 
becomes the primary target of 
therapy in situations where the  
TG >4.5 mmol/l



Statins for Elderly 

 The elderly derive a greater absolute benefit from lipid lowering 

therapy as a secondary prevention and hence  they should not 

be deprived from lipid lowering therapy solely based on their age 

although there is limited clinical trial data in patients over the age 

of 80 years.

 In patients age 75 and younger, the efficacy of statins for primary 

prevention is well-established on the basis of multiple randomized 

trials, which have found that they reduce the relative risk of major 

vascular events by 20-30%.

Mihaylova B, Emberson J, Blackwell L, et al. The effects of lowering LDL cholesterol with statin therapy in people at low risk of vascular disease: 

meta-analysis of individual data from 27 randomised trials. Lancet 2012;380:581-90.

Ridker  PM, Danielson  E, Fonseca  FAH, et al. Rosuvastatin to prevent vascular events in men and women with elevated c-reactive protein. N 

Engl J Med 2008;359:2195-2207.

Marcellaud E, Jost J, Tchalla A, Magne J, Aboyans V. Statins in Primary Prevention in People Over 80 Years. Am J  Cardiol. 2023 Jan 15;187:62-73.



Statins in Primary Prevention in People Over 80 Years

 Statins in elderly ….issues requiring attention are

                             (1) the impact of hypercholesterolemia on mortality and major adverse 

cardiovascular events in subjects >80 years

                                      (2) the efficacy of statins to prevent cardiovascular events at this age

                                      (3) the safety and tolerance of statins in this population 

 Regarding the first objective, 7 studies (10,241 participants) did not find total 

cholesterol and low-density lipoprotein levels associated with an increased rate of 

major cardiovascular events in octogenarians. 6 studies (14,493 participants) found 

increased levels associated with events, whereas 3 studies (96,516 participants) 

found the opposite, with increased risk of major adverse  cardiovascular events with 

lower levels of cholesterol

  Regarding the second objective, 8 studies (436,005 participants) addressing the 

efficacy of statins, most did not indicate a significant decrease in the rate of major 

cardiovascular events in these subjects. 

 Regarding the third objective, 9 studies, (217,088 participants), the most important 

side effects in this population were muscular, hepatic, and gastrointestinal disorders. 

These events were more frequent than in the younger population.

(16 studies, 121,250 participants) 

Marcellaud E, Jost J, Tchalla A, Magne J, Aboyans V. Statins in Primary Prevention in People Over 80 Years. Am J  Cardiol. 2023 Jan 15;187:62-73.



Statins in Primary Prevention in 

Elderly

 The PREVENTABLE trial is aiming to enroll 20,000 community-

dwelling primary prevention patients age ≥75 and 

randomize individuals to atorvastatin 40 mg daily, or 

placebo. The primary outcomes include dementia and 

physical disability over 4 years. 

 STAREE trial will assess the efficacy of atorvastatin 40 mg 

daily versus placebo in the improvement of overall survival 

or disability-free survival in 18,000 community-dwelling 

patients age ≥70 years.



Concluding……My personalized CVS Risk 

Assessment 

  For all risk groups, a heart healthy  lifestyle is recommended. In those 
considered at low risk, the emphasis  is on therapeutic lifestyle 
changes. 

 Achieving target values are important.

 For  high-risk category, initiation of high-intensity statin  therapy is 
recommended in addition to a heart healthy lifestyle (Class I  
recommendation). 

 Among those at borderline or intermediate risk, evaluation of risk 
enhancing factors should be pursued to guide decisions regarding 
statin therapy (Class IIb and I recommendation), respectively.

 One can redefine these patients with coronary calcium scoring on 
subclinical atherosclerosis 



Grundyetal. JACC VOL. 73, NO. 24, 2019.   2018 Cholesterol Clinical Practice Guideline JUNE 25, 2019:e285-350



Thank You







Criteria defining prediabetes in non 

pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 2024;47(Suppl. 1):S20–S42 

The most important management in prediabetes is a lifestyle change and promotion of intense weight loss. 

Reducing weight by 7% through a low-fat diet, in addition to an exercise regimen of about 30 minutes per day, is 

the overall goal of management. 

Approximately 70% of people with prediabetes will go on to be diagnosed with diabetes mellitus. However, this is 

not inevitable. Prediabetes managed appropriately can prevent diabetes mellitus and lower the risk of 

cardiovascular disease.

Some patients will need to take some medications. These patients include those that have failed to maintain 

adequate lifestyle therapy or are at high-risk for developing type 2 diabetes. The most common medications used 

for prediabetes are metformin and acarbose, which will help prevent the development of diabetes mellitus. These 

two drugs have minimal side effects and work well in prediabetic patients.



Criteria for the diagnosis of diabetes in 

non pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 
2024;47(Suppl. 1):S20–S42 |





2019 ESC Guidelines for the diagnosis and management of chronic coronary syndrome. European Heart Journal (2020) 41, 407-477



The Role of Non-Invasive 

Multimodality Imaging in Chronic 

Coronary Syndrome: Anatomical 

and Functional Pathways 



Functional and Anatomy Assessment…..What 

does it means 

 Functional assessment measures an individual's level of 

function and ability to perform specific tasks on a safe and 

dependable basis over a defined period.

 Anatomy assessment measures  the structure of an 

individual  lesion without any level of functional 

understanding or specific safety task over a  period of 

time.

Principle ……treat a coronary stenosis on the basis of whether it is 

hemodynamically significant rather than the degree of luminal stenosis



Non-invasive testing of  CAD

 The primary purpose of non-invasive diagnostic testing of patients 

suspected to have CAD is to rule out the presence of significant underlying 

CAD and/or myocardial ischemia and thus avoid unnecessary testing for 

those who gain no benefit from invasive catheterization.

 The  non-invasive testing seeks to provide risk-stratification to determine the 

need of medical therapy as well as determine conditions, when 

revascularization results in fewer future events, specifically in left main and 

three vessel disease. 

 Hence, an ideal first-line non-invasive diagnostic strategy is desired to have 

high diagnostic accuracy to identify significant CAD.  In addition a testing 

strategy should be proven to fit the standard cost effectiveness criteria.

  However, unless specific recommendations are available, test selection 

ultimately depends on availability, local expertise, cost, radiation 

considerations and patient characteristics leading to a degree of 

geographic variability.



Which Modality to choose?

  It is essential to understand the limitations and strengths 

of each imaging method and, specifically, when to 

choose a functional approach focused on the ischemia 

versus a coronary anatomy-based one.

 Ultimately the goal of using non-invasive testing is to guide 

further non-invasive medical or  invasive therapy. 

 Overview of non-invasive imaging modalities for the 

comprehensive management of CCS patients

Sensitivity (true positive rate) is the probability of a positive test result, conditioned on 

the individual truly being positive.

Specificity (true negative rate) is the probability of a negative test result, conditioned 

on the individual truly being negative.



Stress Testing 



Exercise Stress Testing

✓ Stress testing is generally safe. There is a small risk of acute 

myocardial infarction (~1:5000 tests) and death (~1:10 000 

tests)

✓ The is sensitivity 68% and the specificity is 70-77%

✓ Advantage  : Assessment of exercise capacity, Cost effective, 

First line test in absence of contraindications.

✓ Disadvantage : Lowest sensitivity of all stress tests: risk of false 

negative test and Lower diagnostic accuracy in women.

Stress ECG is functional tests and it cannot state a percentage of 
coronary stenosis (as commonly reported in CT coronary angiography).  

Stress ECG does not specify which coronary artery is the culprit vessel.



When should cardiac stress testing be 

ordered?

 Risk stratification of known or possible CAD. The annual risk of 

cardiovascular mortality can be quantified from stress test results by 

measures such as the Duke treadmill score (low risk equating to <1% 

per year cardiovascular mortality, high risk >5% per year 
cardiovascular mortality). 

 Work-up for potential cardiac causes of dyspnoea (noting dyspnoea 

can be a cardiac equivalent symptom of CAD)

 Evaluation of the effects of exercise on valvular dysfunction, 

pulmonary pressures or arrhythmia (eg. chronotropic incompetence), 

 Risk assessment in the postinfarct, preoperative or high risk patient 

populations.



Who should not have an Exercise 

Stress testing
 Stress ECG should not be ordered when the baseline ECG shows a 

complete LBBB.

 Paced ventricular rhythm.

 Pre-excitation syndrome (Wolf-Parkinson-White syndrome) or AF

 More than 1 mm ST segment depression (eg. associated with left 

ventricular hypertrophy or digitalis effect).

 In these cases, ischaemic ECG changes cannot be identified and an 

imaging stress test should be considered.

Acute myocardial infarction , high risk unstable angina, symptomatic severe 

aortic stenosis, uncontrolled arrhythmia causing symptoms or haemodynamic 

instability, unstable heart failure, acute pulmonary embolus and acute aortic 

dissection…. Big NO NO …!



Stress test results… What does it 

means 



Where do Exercise stress testing 

Stand now

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. European 
Heart Journal (2020) 41, 407- 477







Exercise Stress Echocardiography

 Sensitivity is about 80-85% and the specificity is 84-86%

 Advantage : Assessment of exercise capacity, cardiac 

structure/function,  No radiation, Highly specificity.

 Disadvantage : False negatives in single vessel/circumflex 

territory ischaemia (increased sensitivity with cycle 

ergometry).

Stress  echocardiography is a  functional tests, and although it  
cannot state a percentage of coronary stenosis (as commonly 

reported in CT coronary angiography) BUT it can imply which artery 

may be stenosed by looking at the regional LV wall of the Left 

Ventricle supplied by the culprit vessel.





Exercise stress echocardiography: 

Where are we now?

 Exercise is the most physiologic stressor of all and should thus be 

preferable in patients who are able to exercise. In coronary artery 

disease diagnosis, exercise echocardiography is the appropriate first-

line test for patients who are asymptomatic or with chest pain or 

dyspnea as the chief complaint.

 A major advantage of exercise echocardiography over the other forms 

of stress is that it may offer helpful and  versatile evaluation of valve 

function and pulmonary hemodynamics and of special subsets of 

patients, such as patients with heart failure, pulmonary hypertension, 

valve disease, congenital heart disease, or athletes with symptoms of 

unknown etiology in search of intraventricular gradients. 

 More importantly, the option of ESE is advantageous over techniques 

with higher cost and  radiation burden for effective primary prevention 

of cancer, which should begin in the cardiac imaging laboratory.

Cotrim CA et al. Exercise stress echocardiography. World J Cardiol 2022 February 26; 14(2): 64-82



Strengths and weaknesses of stress echocardiography: 

key points

Strengths
                          – “patient friendly”, versatility

                          – accuracy

                          – prognostic value

                          – detection of viable myocardium after infarction

                          – assessment of left ventricular reserve (for example, valvar heart  disease)

Weaknesses
                           – dependence on image quality

                           – subjectivity, need for an expert reader

                           – dependence on ischaemia (hence problems with mild disease, submaximal stress, 
and testing on treatment)

                           – recognition of ischaemia with resting wall motion abnormalities

                           – recognition of multivessel disease







Nuclear perfusion study

 Sensitivity is about 85-90% and the specificity is 70-75%

 Advantage : Exercise capacity can be assessed and High 

sensitivity.

 Disadvantage : Radiation ( 9-10 mSv) and  False positives 

due to higher sensitivity/ diaphragmatic attenuation as in 

SPECT scan …... BUT have improved with PET scan.







Cardiac Single photon emission computed 

tomography (SPECT)

✓ is lower cost

✓ uses gamma emitting radioisotope (tracer):

                               technetium-99m

                                iodine-123

                                iodine-131

✓ gives poorer contrast and spatial resolution (cf. PET)

✓ usually one large crystal based detector 



Cardiac Positron emission tomography

✓ is very expensive

✓ uses  positron emitting radioisotope ( tracer) 

               rubidium-82 as the radiotracer

✓ gives better contrast and spatial resolution (cf. 
SPECT)

✓ has a ring of multiple detectors

✓ Cardiac MPI with PET imaging have reported 
radiation exposure ranging from 2.5 to 5 mSv for 
rest/stress studies.



 Cardiac PET has inherent advantages over single photon emission computed tomography 
(SPECT) myocardial perfusion imaging (MPI), including better imaging characteristics and the 
ability to quantify blood flow routinely.

  PET MPI has better sensitivity, specificity and accuracy than SPECT MPI in the detection of 
obstructive coronary artery disease.

 Myocardial flow reserve assessment can overcome the pitfall of balanced ischemia otherwise 
observed using conventional MPI in some patients with multivessel disease.

 PET MPI and flow quantification provide independent and incremental prognostic information 
for risk stratification





SPECT MPI Report
There was a small defect of 
moderate intensity in the mid 
to apical anterior wall that 
remained fixed on the rest 
images and most likely
is due to breast attenuation 
artifact; however a non-
transmural myocardial scar 
cannot be excluded.

 PET MPI Report
There were no regional 
perfusion defects seen on 
the stress or rest
images. The patient’s PET/CT 
test results are normal and 
suggest no evidence of flow-
limiting CAD. The results 

suggest that the previously 
described fixed anterior wall 
defect (her prior SPECT
study) is likely to represent an 
attenuation artifact.

Cardiac catheterization was 
not performed because the
PET MPI study was normal.



Proposed clinical algorithm for use of rubidium-82-

chloride (Rb-82) PET myocardial perfusion imaging



The Prognostic Value of Normal Exercise Myocardial 

Perfusion Imaging and Exercise Echocardiography A Meta-

Analysis

Summary…..The negative predictive value (NPV) for MI and 

cardiac death was 98.8% (95% confidence interval [CI] 98.5 to 

99.0) over 36 months of follow-up for MPI, and 98.4% (95% CI 97.9 to 

98.9) over 33 months for echocardiography. 

The corresponding annualized event rates were 0.45% per year for 

MPI and 0.54% per year for echocardiography. In subgroup 
analyses, annualized event rates were <1% for each MPI isotope, 

and were similar for women and men. For secondary events, MPI 

and echocardiography had annualized event rates of 1.25% and 

0.95%, respectively

Metz et al. JACC Vol41.  January 16, 2007:227–37 Prognostic Value of Exercise MPI and Echocardiography





Cardiac MRI Imaging 

 CMR  reported high sensitivity  89% and specificity of 87%.

 CMR  also   has  a  g high spatial and temporal  resolution  

in  detecting  subendocardial ischemia or infarction, 

freedom from soft tissue attenuation or the requirement 

of an acoustic window, sensitive tissue characterization 

for silent myocardial infarction and  myocardial  viability.

 Excellent  safety profile,  and  lack  of  ionizing  radiation  

or iodinated contrast exposure. 





The Key Elements of A Stress Cardiac Magnetic Resonance Imaging 

Examination Include Assessment of Ischemia, Viability, and Function

LGE: Late 
gadolinium 
enhancement 



Cardiac MRI Imaging limitations  

 Stress CMR cannot readily be combined with exercise at 

present. 

 Claustrophobic and obese patients may not be able to 

tolerate the  study.

 Patients with implantable devices including 

ferromagnetic materials may not be ideal candidates for 

stress CMR due to device-related imaging artifacts that 

limit interpretability of the images. 

 The utilization of stress CMR is also hampered by cost and 

expertise.   



JACC VOL. 78, NO. 16, OCTOBER 19, 2021:1655 – 166



Diagnostics 2023, 13, 524



This systematic review and meta-analysis pooling 74,470 patients with stable chest pain over 381,357 
person-years of follow-up, stress CMR yielded high diagnostic accuracy and accurate risk stratification in 
patients with known or suspected coronary artery disease, particularly when 3-T imaging was used. 

The presence of stress-inducible ischemia and late gadolinium enhancement was associated with 
higher mortality and likelihood of cardiovascular events, while normal stress CMR results were associated 
with a lower likelihood of cardiovascular events for at least 3.5 years.





CT coronary angiogram study

 Sensitivity is about 85-90% and the specificity is 64-90%

 Advantage : High negative predictive value (especially in 

low to intermediate risk subjects)

 Disadvantage : Radiation (12-20 mSv) and Functional 

effect of stenosis not usually assessed, nor exercise 

capacity

Coronary artery calcium score CT  radiation is about 1–3 mSv





 cCTA is recommended in the current guidelines of the ESC primarily in the case of low and 

intermediate clinical probability of coronary artery disease.

 This study and the consensus recommendations of the Society of Cardiovascular 

Computed Tomography (SCCT) can be used as an orientation guide for the practical 

workflow for cCTA preparation and acquisition.

 Image quality and radiation dose still depend on the examination preparation and the 

selection of the scan protocol.
Soschynski M et al.  Fortschr Röntgenstr 2022; 194: 613–624 | © 2022. Thieme.



……the PROMISE and SCOT-HEART trials — that compared CT with functional 

testing in patients with stable symptoms …..The investigators found that CT was 

as good as functional testing as a preliminary evaluation before possible ICA. 



The use of CTA in addition to standard care in patients with stable chest pain 

resulted in a significantly lower rate of death from coronary heart disease or 

nonfatal myocardial infarction at 5 years than standard care alone, without 

resulting in a significantly higher rate of coronary angiography or coronary 

revascularization. 

The 5-year rate of the primary end point was lower in the CTA group than in the 

standard-care group (2.3% [48 patients] vs. 3.9% [81 patients]; hazard ratio, 0.59; 

95% confidence interval [CI], 0.41 to 0.84; P=0.004).



 Pragmatic, randomized trial comparing CT with ICA as initial diagnostic imaging strategies for 
guiding the treatment of patients with stable chest pain.

 3561 patients followed up for 3.5 years. The primary outcome was major adverse cardiovascular 
events (cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke)

Among patients referred for ICA because of stable chest pain and intermediate pretest 
probability of CAD, the risk of major adverse cardiovascular events was similar in the CT 
group and the ICA group.





CT FFR (FFRCT) 





Coronary angiogram study

 Sensitivity is about 100% and the specificity is 100%

 Advantage : Gold standard. 

 Disadvantage : Invasive, Radiation ( 8 to 10 mSv ) and 

Functional effect of stenosis not routinely.



How much 

ionising 

radiation is 

dangerous?...

Maybe 

Cardiologist is 

not telling me 

the truth !!!



Non-invasive imaging in Chronic Coronary 

Syndrome

Luca Bergamaschi  et al. Diagnostics 2023, 13, 2083.



Non-invasive imaging in Chronic Coronary 

Syndrome

Luca Bergamaschi  et al. Diagnostics 2023, 13, 2083.



Gulati et al . 2021 Chest Pain Guideline Executive 

Summary. Circulation. November 30, 2021: 144:e336–e367



Gulati et al . 2021 Chest Pain Guideline Executive 

Summary. Circulation. November 30, 2021: 144:e336–e367



Conclusion 

 Which test to prescribe can be sometimes difficult to 

decide. Both anatomic and functional imaging techniques 

have strengths and limitations.

 CCTA is the preferred test in patients with a lower range of 

clinical likelihood of CAD….. Hence rule-out power.

 Non-invasive functional tests for ischemia have a better 

rule-in power and should be therefore preferred in those 

with higher clinical risk of coronary atherosclerosis.



PREVENT base and additional equations.

Khan et al . Risk of Cardiovascular Disease Incorporating CKM Health. Circulation.  December 12. 2023;148:1982–2004.

CVD indicates 
cardiovascular disease; 
PREVENT, AHA Predicting 
Risk of CVD Events; SDI, 
social deprivation index; 
SDOH, social determinants 
of health; and UACR urine 
albumin-to-creatinine 
ratio. 



W
W.A. Wan Azman (Ed). Annual Report of the NCVD-PCI Registry, Year 2019-2020. Kuala Lumpur, Malaysia: National 

Cardiovascular Disease Database, 2023.
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Clinical background and CV Risk Factors 



 Obesity, diabetes, and chronic kidney disease (CKD) are 

each associated with a high burden of cardiovascular 

disease (CVD) morbidity and mortality.

 They commonly co-occur and disproportionately affect 

disenfranchised populations (eg, underrepresented racial 

and ethnic groups).

 Absolute risk assessment for CVD remains the corner stone of 

clinical primary prevention efforts. 



Some patients without CVD are 

automatically determined as high risk

• Age >60 years

• Diabetes with microalbuminuria (20 micrograms/min or urinary 
albumin : creatinine ratio; 2.5 mg/mmol for males, 3.5 mg/mmol 
for females)

• Moderate or severe chronic kidney disease (eGFR 45 mL/min/1.73 
m2)

• Previous diagnosis of familial hypercholesterolaemia

• Systolic BP ≥180 mm Hg; or diastolic BP ≥ 110 mm Hg

• Serum total cholesterol 7.5 mmol/L

Guidelines for the management of Absolute cardiovascular disease risk National Vascular Disease Prevention Alliance

Risk assessment for most asymptomatic men is recommended from the age of 45 (or from the age 
of 35 if they have risk factors). Risk assessment for most asymptomatic women is recommended 
from the age of 55 (or from the age of 45 if they have risk factors).



Some patients without CVD are 

automatically determined as high risk

• Diabetes and age 60 years

• Diabetes with microalbuminuria (20 micrograms/min or urinary 
albumin : creatinine ratio; 2.5 mg/mmol for males, 3.5 mg/mmol 
for females)

• Moderate or severe chronic kidney disease (eGFR 45 mL/min/1.73 
m2)

• Previous diagnosis of familial hypercholesterolaemia

• Systolic BP ≥180 mm Hg; or diastolic BP ≥ 110 mm Hg

• Serum total cholesterol 7.5 mmol/L

Guidelines for the management of Absolute cardiovascular disease risk 

National Vascular Disease Prevention Alliance



PREVENT Online Calculator
Welcome to the American 

Heart Association Predicting 

Risk of cardiovascular disease 

EVENTs (PREVENT). 

Interpretation of Risk Estimates: 10-year risk for CVD is categorized as:
                  - Low risk (<5%)
                  - Borderline risk (5% to 7.4%)
                  - Intermediate risk (7.5% to 19.9%)
                  - High risk (≥20%)
Patients with risk factor values outside the validated ranges of this tool require individualized 
assessment and management



Importance of major risk 

factors for coronary heart disease 
 In an analysis of 3 large prospective studies, nearly all 

individuals (92% of men and 87% of women) who 
experienced a nonfatal CHD event had at least 1 clinically 
elevated major risk factor (which was defined as elevated 
total cholesterol [≥6.22 mmol/L], systolic blood pressure ≥140 
mm Hg, diastolic blood pressure ≥90 mm Hg, current cigarette 
smoking, or diabetes) before the event. Similar estimates 
were observed for fatal CHD events.

 VIRGO study (Variation in Recovery: Role of Gender on 
Outcomes of Young AMI Patients), a prospective 
observational cohort of individuals 18 to 55 years of age who 
presented with premature onset myocardial infarction, the 
population-attributable fraction for traditional risk factors was 
85%.

Greenland P, Knoll MD, Stamler J, Neaton JD, Dyer AR, Garside DB, Wilson PW. Major risk factors as antecedents of fatal and nonfatal 

coronary heart .disease events. JAMA. 2003;290:891–897



Importance of major risk 

factors for coronary heart disease 
  InterHeart study…. INTERHEART global case-control 

study including 27 098 participants from 52 countries, 
6787 of whom were women.  

 Nine modifiable risk factors were associated with MI in 
women and men. Hypertension, diabetes, , physical 
activity, moderate alcohol use, association of 
abnormal lipids, current smoking, abdominal obesity, 
high risk diet, and psychosocial stress factors.

 The population attributable risk (PAR) of all nine risk 
factors exceeded 94%, and was similar among 
women and men

Anand SS, Islam S, Rosengren A, Franzosi MG, Steyn K, Yusuf ali AH, Keltai M, Diaz R, Rangarajan S, Yusuf S; 

INTERHEART Investigators. Risk factors for myocardial infarction in women and men: insights from the INTERHEART 

study. Eur Heart J. 2008;29:932–940. 



Circulation. March 26th 2019;139:1603–1611. 

Concluding……….that Our models indicate by 

eliminating or controlling these individual factors 

would lead to substantial reductions in total 

population CHD events. 



Conceptual framework for risk-based prevention 

of cardiovascular disease integrating risk 

assessment with PREVENT and cardiovascular-

kidney-metabolic health staging

R. Khan et al. isk of Cardiovascular Disease Incorporating CKM Health. Circulation. 

December 12, 2023;148:1982–2004



Office blood pressure targets for 

treated hypertension

Unger et al. Hypertension. 2020;75:1334-1357.  ISH Global Hypertension Practice Guidelines

1. Treatments should be evidence-based in relation to morbidity/mortality prevention.

 2. Use a once-daily regimen which provides 24-hour blood pressure control.

 3. Treatment should be affordable and/or cost-effective relative to other agents.

 4. Treatments should be well-tolerated.

 5. Evidence of benefits of use of the medication in populations to which it is to be applied



Targets Blood Pressure to achieve

 Previous stroke subjects : BP should be lowered if ≥140/90 mm Hg and 
treated to a target.

 Heart failure subjects:  Treating hypertension has a major impact on 
reducing the risk of incident HF and HF hospitalization. BP should be 
lowered if ≥140/90 mm Hg and treated to a target <130/80mmHg but 
>120/70 mm Hg.

 CAD subjects : BP should be lowered if ≥140/90 mm Hg and treated to a 
target <130/80mmHg.

 Diabetes subjects : BP should be lowered if ≥140/90 mm Hg and treated 
to a target <130/80mmHg

 Renal impairment subjects : BP should be lowered if ≥140/90 mm Hg 
and treated to a target <130/80mmHg



Dr K.H. Lam
MRCP. FNHAM. FASPIC. FAsCC. FESC. FACC
Assunta Hospital. Malaysia

Decoding the Rhythm of your Heart: A 

Personalised Cardiovascular Risk 

Assessment.

6th Myanmar Cardiac Society Conference.  

             23rd -24th November 2024



Criteria defining prediabetes in non 

pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 2024;47(Suppl. 1):S20–S42 

The most important management in prediabetes is a lifestyle change and promotion of intense weight loss. 

Reducing weight by 7% through a low-fat diet, in addition to an exercise regimen of about 30 minutes per day, is 

the overall goal of management. 

Approximately 70% of people with prediabetes will go on to be diagnosed with diabetes mellitus. However, this is 

not inevitable. Prediabetes managed appropriately can prevent diabetes mellitus and lower the risk of 

cardiovascular disease.

Some patients will need to take some medications. These patients include those that have failed to maintain 

adequate lifestyle therapy or are at high-risk for developing type 2 diabetes. The most common medications used 

for prediabetes are metformin and acarbose, which will help prevent the development of diabetes mellitus. These 

two drugs have minimal side effects and work well in prediabetic patients.



Criteria for the diagnosis of diabetes in 

non pregnant individuals

Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2024 Diabetes Care 
2024;47(Suppl. 1):S20–S42 |





Target Blood Pressure in the elderly 

 Geriatric medicine proposes taking into account the 
function/frailty/autonomy status of older people.

 The 2017 American College of Cardiology/American Heart 
Association  guidelines indicate that a BP <130/80 mm Hg should 
be targeted after the age of 65 years.

 The 2018 ESC /ESH guidelines propose a BP goal of <140/90 mm 
Hg for individuals older than 65 years.

  Finally, the 2017 American College of Physicians/  American 
Association of Family Physicians guidelines propose to target a BP 
<150/90 mm Hg.

 
Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, 

evaluation, and management of high blood pressure in adults: executive summary: a report of the American College of Cardiology/American Heart 

Association Task Force on Clinical Practice Guidelines. Hypertension. 2018;71:1269–1324. 

Williams B, Mancia G, Spiering W, et al; ESC Scientific Document Group. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 

2018;39:3021–3104. 

Qaseem A, Wilt TJ, Rich R, Humphrey LL, Frost J, Forciea MA; Clinical Guidelines Committee of the American College of Physicians and the Commission on 

Health of the Public and Science of the American Academy of Family Physicians. Pharmacologic treatment of hypertension in adults aged 60 years or older to 

higher versus lower blood pressure targets: a clinical practice guideline from the American College of Physicians and the American Academy of Family 

Physicians. Ann Intern Med. 2017;166:430–437





Multifactorial approach to reduction in 

risk of diabetes complications

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Definition of Hypertension and the 

Target to achieved in Diabetic 

1. Hypertension is defined as a systolic blood pressure 

>130mmHg or a diastolic blood pressure >80 mmHg .

2. The recommendation  to support a blood pressure goal of   

<130/80 mmHg in people with diabetes is  consistent with 

guidelines from the American College of Cardiology and 

American  Heart Association , the International  Society of 

Hypertension , and the European Society of Cardiology . 

De Boer IH, Bangalore S, Benetos A, et al.  Diabetes and hypertension: a position statement  by the American 

Diabetes Association. Diabetes  Care 2017;40:1273–1284

 Unger T, Borghi C, Charchar F, et al. 2020  International Society of Hypertension global  hypertension practice 

guidelines. Hypertension  2020;75:1334–1357

 

 Williams B, Mancia G, Spiering W, et al.; ESC  Scientific Document Group. 2018 ESC/ESH  guidelines for the 

management of arterial  hypertension. Eur Heart J 2018;39:3021–3104

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Hyperlipidemia and Diabetes

 For people with diabetes aged  40–75 years without ASCVD, use  
moderate-intensity statin therapy in  addition to lifestyle therapy.

 For people with diabetes  aged 20–39 years with additional  
ASCVD risk factors, it may be reasonable to initiate statin therapy 
in addition to lifestyle therapy.

 For people with diabetes aged 40–75 years at higher 
cardiovascular risk, including those with one or more ASCVD risk 
factors, it is recommended to use high-intensity statin therapy to 
reduce LDL cholesterol by >50% of baseline and to target an LDL 
cholesterol goal of <1.8mmol/L.

 For people of all ages with diabetes and ASCVD, high-intensity 
statin therapy should be added to lifestyle therapy. It  is 
recommended to target an LDL cholesterol reduction of >50% 
from baseline and an LDL cholesterol goal of <1.4mmol/L

Diabetes Care Volume 47, Supplement 1, January 2024.Diabetes Care Volume 47, Supplement 1, January 2024



Screening Asymptomatic Individuals for 

Atherosclerotic Cardiovascular Disease

 The screening of asymptomatic individuals with high 

ASCVD risk is not recommended, in part because these 

high-risk people should already be receiving intensive 

medical therapy.. an approach that provides benefits 

similar to those of invasive revascularization.

 The ultimate balance of benefit, cost, and risk of such an 

approach in asymptomatic individuals re mains 

controversial, particularly in the modern setting of 

aggressive ASCVD risk factor control.

Bax JJ, Young LH, Frye RL, Bonow RO, Steinberg HO; ADA. Screening for coronary artery disease in patients with 

diabetes. Diabetes Care 2007;30:2729–2736 192. 

Boden WE, O’Rourke RA, Teo KK, et al.; COURAGE Trial Research Group. Optimal medical therapy with or without PCI 

for stable coronary disease. N Engl J Med2007;356:1503–1516 193.

Frye RL, August P, Brooks MM, et al.; BARI 2D Study Group. A randomized trial of therapies for type 2 diabetes and 

coronary artery disease. NEngl J Med2009;360:2503–2515



Diabetes and Heart failure

The recommendations for screening and treatment of heart failure in 

people with diabetes are consistent with the ADA consensus report on 

heart failure and with current American Heart Association/American 

College of Cardiology/Heart Failure Society of America guidelines for the 

management of heart failure .

✓ Many people with diabetes have stage BHF, defined as asymptomatic with at least one of the 
following: 1) evidence of structural heart disease, 2) abnormal cardiac function, or 3) elevated 
natriuretic peptide levels or elevated cardiac troponin levels. 

✓ Early diagnosis of HF could enable targeted treatment to prevent adverse outcomes. 

✓ Measurement of a natriuretic peptide or high-sensitivity cardiac troponin on at least a yearly basis 
is recommended to identify the presence of stage B HF and to determine risk for progression to 
symptomatic HF. 

✓ Useful cutoff values for BNP (50 pg/mL), NT-proBNP (125 pg/mL), or high sensitivity cardiac troponin 
(>99th per centile upper reference limit) to determine HF risk are based on population-based 
data and/or clinical trials. 

Pop-Busui R, Januzzi JL, Bruemmer D, et al.  Heart failure: An underappreciated complication  of diabetes. A consensus report of the American  

diabetes association. Diabetes Care 2022;45:  1670–1690

Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA guideline for the management of heart failure: a report of the American 

College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation 2022;145:e895–e1032



 Many people with diabetes have stage BHF, defined as asymptomatic with at least 
one of the following: 1) evidence of structural heart disease, 2) abnormal cardiac 
function, or 3) elevated natriuretic peptide levels or elevated cardiac troponin levels. 

 Early diagnosis of HF could enable targeted treatment to prevent adverse outcomes. 

 Measurement of a natriuretic peptide or high-sensitivity cardiac troponin on at least a 
yearly basis is recommended to identify the presence of stage B HF and to determine 
risk for progression to symptomatic HF. 

 Useful cutoff values for BNP (50 pg/mL), NT-proBNP (125 pg/mL), or high sensitivity 
cardiac troponin (>99th per centile upper reference limit) to determine HF risk are 
based on popu lation-based data and/or clinical trials. 

 The identification of an abnormal natriuretic peptide or high-sensitivity cardiac 
troponin should be part of individualized management decision plans (









Case study 

 68 yr old Malay lady. Active lady

 Known  hypertension and hyperlipidemia 10 year.

 Current medications: 

       Cardiprin       100 mg daily

       Felodipine    5 mg daily

       Simvastatin    20 mg on



Case study

 Angina on exertion 1 month. On and off.  Height 155 cm, Weight 69 
kg (BMI 28.7).

 The BP is 140/80 mmHg and the is  pulse 84 bpm. Clinical 
examination normal

 Blood: Total cholesterol 4.7 mmol/L , LDL 2.6 mmol/L , HDL 1.0 
mmol/L, TG 2.0 mmol/L  FBS 8.0 mmol/L, HbA1c 8.0%. Renal profile 
and urine normal.

 ECG normal. Echocardiography was done and it showed a normal 
cardiac anatomy with no regional LV wall abnormalities seen at 
rest.

 Positive stress Echo for ischeamia at High work load mainly at the 
inferior and posterior territory.



What is Optimal Medical treatment

 The combination of  intensive, evidence-based pharmacologic 
intervention with life-saving interventions comprises optimal 
medical therapy (OMT). 

 OMT is recommended by guidelines for all stable IHD patients, 
regardless of whether revascularization is performed.

 Optimal medical therapy consisted of antiplatelet therapy, anti-
ischemic therapy, and aggressive lipid and blood pressure control. 

 Based on the strength of the evidence, recommending  more-
aggressive medical therapy for patients with moderate-to-severe 
angina, and PCI or CABG for many patients in whom symptoms 
persist



Case study : How would You managed her

 Risk factor modification and go on medical 

treatment. 

 Do other test like MSCT angiogram.

 Counselled patient for Invasive coronary 

angiogram. 

That the Diabetic need to be address with Metformin in combination 

with SGLT2 inhibitor and the Felodipine was replace with ACEI and for 
the angina I started with Bisoprolol and Trimetazidine



 Ultimately the goal of using non-invasive testing is to 

guide further non-invasive medical or  invasive therapy. 

 Anatomical testing is recommended for patients with 

low to intermediate  risk for future events, while stress 

testing is preferred in higher risk patients due to its 

greater rule in power



Beneficial effects of heart rate 

reduction in angina

DiFrancesco D, Borer JS. The funny current. Drugs. 2007;67:15e24.



Problems with Guidelines

 All guidelines take into consideration evidence provided by 
published trial data and meta-analysis of the different 
studies. 

 However, in absence of these data  which unfortunately is 
not uncommon, the recommendations are made 
according to previously reported guidelines, tradition-driven 
beliefs, and opinion of the experts on the guideline 
committees. 

 Some guideline suggestions are inevitably, therefore, not 
evidence-based. The lack of reliable, objective data is 
indicated by providing a lower class to the 
recommendation.



Angina Guidelines

 The absence of objective data is particularly relevant to the guidelines 

for antianginal drug therapy. The AHA/ACC , ESC , and NICE 

recommendations suggest a first-choice therapy with sublingual or 

short-acting nitroglycerin, β-blockers, and calcium-channel blockers.

 Ivabradine, nicorandil, ranolazine, and trimetazidine are reserved for 

patients who have contraindications to the first-choice agents, do not 

tolerate them, or remain symptomatic, even though more evidence-

based clinical data that are more contemporary are available for them 

than for the first-choice drugs. 

 No head-to-head comparisons between first-choice and second-

choice treatments are available that demonstrate superiority of one 

over any other in terms of antianginal effects.

 Sometimes  double and sometimes triple therapy with different classes 

of antianginal drugs is often needed, and the guidelines do not provide 

an indication of the optimal combination.



………..That the Diabetic need to be address with Metformin 

in combination with SGLT2 inhibitor and the Felodipine was 

replace with ACEI and for the angina I started with Bisoprolol 

and Trimetazidine……



Nature Reviews | Cardiology.  15| February 2018



Possible combinations of different 

classes of antianginal drugs

Useful combinations (green lines)

Expert Consensus Document. A ‘diamond’ approach to personalized  treatment of angina. Roberto 
Ferrari et al. Nature Reviews | Cardiology.  15| February 2018



Possible combinations of classes of antianginal drugs 

according to different comorbidities

Expert Consensus 
Document. A ‘diamond’ 
approach to 
personalized  treatment 
of angina. Roberto Ferrari 
et al.  Nature Reviews | 
Cardiology.  15| 
February 2018



Possible combinations of classes of antianginal 

drugs according to different comorbidities

Expert Consensus 
Document. A ‘diamond’ 
approach to 
personalized  treatment 
of angina. Roberto Ferrari 
et al.  Nature Reviews | 
Cardiology.  15| 
February 2018



Case Study

 Came back earlier to see me because she felt fatigue and  

“Mengah” .

 The BP is 130/80 mmHg and the is  pulse 74 bpm. Clinical 

examination normal.

 Stopped Bisoprolol and started Ivabradine at 5 mg Bid

Have been with me for the last 5 years with no cardiac 

events with fairly good control of the Risk factors and a 

pulse rate between 60-70 bpm with Ivabradine 7.5 mg 

bd



J. Martınez-Milla et al. / Rev Esp Cardiol. 2019;72(10):844–852 

Beta Blockers in Hypertension

Compared with placebo, BBs have not been shown to reduce all-cause or cardiovascular mortality in patients with uncomplicated essential 

hypertension but there was reduction of stroke. Compared with diuretics, CCB and ACEi/ARB , BBs do not reduce cardiovascular events and 

may even be associated with a higher incidence of stroke.

The new European guidelines on hypertension rule out BBs as first-line drug therapy for uncomplicated hypertension.





Beta Blockers in Heart failure



35% of patients with stable CAD 

had angina and/or ischaemia 

Steg PA et al. JAMA Intern Med. 2014;174:1651-59



Angina and 
myocardial ischaemia 
increases the risk of 
coronary events

The Heart and Soul Study; 937 outpatients with stable CHD, 3.9 years of follow-up

Gehi AK et al. Arch Intern Med. 2008;168(13):1423-1428
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The Paris Prospective Study I, general population, 5713 men; 23-year follow-up

Sudden death risk increases progressively with

resting heart rate in the general population

Jouven X, et al., N Engl J Med. 2005;352:1951-1958.
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Impact of resting heart rate on outcomes in

hypertensive patients with CAD

Relationship between follow-up resting heart rate for all patients and incidence of adverse outcomes (left axis, bars) and risk (right axis 

–†–, hazard ratio) derived from a stepwise Cox proportional hazards model. Among all patients, the nadir for follow-up resting heart 

rate was 59 b.p.m

 INVEST Study  : Population is 22,576 followed up for 24 months R. Kolloch et al. European Heart Journal (2008) 29, 1327–1334



Prevalence of angina increases with age in 

both sexes



Beltrame JF et al. The Coronary Artery Disease in General Practice (CADENCE) Study . J Arch Intern Med. 2009;169(16):1491-1499.

Angina associated with greater physical 

limitation and poorer quality of life

Relationship between angina frequency and patient-assessed quality-of-life indices and general practitioner (GP) 

perception. Relationship between the frequency of anginal episodes (over the preceding 4 weeks) and (A) patient-

assessed Seattle Angina Questionnaire (SAQ) quality-of-life indices or (B) GP-perceived physical limitation by angina 

(Canadian Cardiovascular Society Classification 1 [CCSC-1]) and optimal therapeutic control.



Angina impacts patient mobility, self-care, usual 

activities, pain/discomfort, and anxiety/depression

Rieckmann N et al. Health Qual Life Outcomes. 2020;18(140):e2112800.

1. Typical angina 
2. Atypical angina
3. Non-anginal chest 

discomfort
4. Other chest discomfort



Shifting the paradigm from threshold to target HR in 
patients receiving HR lowering drugs

Hazard 

Ratio

(95%CI)

Event 

Rate

(%)





Heart rate control and β-Blocker use in  
  patients with CAD

βB

n. 1215

NO βB

n. 1011

73.6

77.1

75.2

60

65

70

75

80

B
P

M

beta-Blockers NO beta-Blockers TOTAL

This observational, cross-sectional, multicenter survey patients with chronic CAD 

attending outpatient clinics. N = 2226 . F/U 6 months
Vitale C et al Ann Int Med 2010



 Beta-blockers have been approved on the basis of small 
studies that are not adequate according to current 
standards 

 No real evidence exists from the small and relatively old 
(1979–2003) randomized trials in patients with chronic 
angina that β-blockers reduce mortality 

Beta-blockers in CAD without LVD



Freemantle N, et al. Prog Cardiovasc Dis 2002;44:243-250.

Βeta-blockade in post-MI patients with preserved 

LV function



Beta Blockers at 1 year after MI 
The FAST-MI 2005 registry

http://www.escardio.org/congresses/esc-2012/congress-reports/Pages/707-5



Am J Cardiol 2010;106:1225–1233

● 12,824 consecutive patients

● 910 patients who underwent PCI within 24 hours 

from onset of STEMI



β-blocker use and clinical outcomes  
The REACH registry  - CV death, MI, Stroke

1
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Am J Cardiol 2010;106:1225–1233



Long term effect of BB 
administered at discharge after 
primary-PCI

1
6
7

Ozasa N et al. Am J Cardiol. 2010;106:1225-33

The j-cypher Registry

• 12,824 consecutive patients

• 910 patients who underwent PCI within 24 hours from onset of STEMI



Long-term beta blockers for 
stable angina: systematic review 
and meta-analysis

1
6
8

Shu de F et al. Eur J Prev Cardiol. 2012;19:330-41



Summary of PCI vs medical 
therapy trials: 
Chronic angina/stable CAD 
(1992-2014)

1
6
9

*No difference at 5 years

Trial Mortality Prevent MI
Short-Term 

Anginal Relief

Short-Term 

QoL ↑

Long-Term 

QoL ↑

RITA-2 No diff No diff PCI PCI No diff

ACME No diff No diff PCI PCI N/A

ACME-2 No diff No diff PCI No diff N/A

MASS No diff No diff PCI N/A N/A

MASS-II No diff No diff PCI PCI N/A

AVERT No diff No diff PCI No diff No diff

TIME No diff No diff PCI PCI No diff

COURAGE No diff No diff PCI* PCI No diff

BARI-2D No diff No diff PCI PCI No diff

FAME 2 No diff No diff PCI N/A N/A



Approach to the treatment of CAD/Angina

 In patients with angina OMT is able to control symptoms 
in most patients, improves QoL, at a very low cost 
compared with PCI

 Evidence shows that OMT is equal to PCI in controlling 
symptoms and it is superior in reducing events

 PCI is not one off but often leads to repetite procedures 
with increasing costs (in EU the mean cost of PCI is 
between 3K and 8K/procedure.  This cost is increased by 
the need of double anti-platelet therapy



Treatment approach of Angina 
in 2021

 Best initial management strategy for patients with Angina? 

ESC and ACC/AHA  Guidelines Recommend an “OMT First” Treatment 
Approach

 Does early revascularization improve prognosis compared to OMT in CCS?

In the past 25 years not one single trial has demonstrated any additional 
benefit of PCI

 Is PCI superior to OMT for durable angina relief? 

Results of early studies, the ORBITA and ISCHEMIA Trials demonstrate that 
most patients remain symptomatic after PCI

1
7
1





Meta-analysis in angina pectoris Klein et al. Coronary Artery Disease 2002, Vol 13 No 8

22 studies 
BB and CCB in combination don’t present significant efficacy versus BB or CCB alone

No data on LAN 

Knuuti J, Wijns W, Saraste A, et al.  2019 ESC guidelines for the diagnosis and management of chronic coronary syndromes. Eur Heart J. 2020;41(3):407-477.

CCS 2019 Guidelines acknowledge the unconvincing data of 
combining first-line anti-anginal therapy - BB and CCB





Hypotension
Fatigue
Bradycardia
Reflex tachycardia
Erectile dysfunction
Peripheral edema
Bronchospasm
Mood disorders, nightmares
Flushing
Headaches
Dyslipidemia
Worsening of glucose
 intolerance
Tolerance
Phosphodiasterase inhibitors

Contraindications/ 

Side effects

Decompensated HF

Asthma

Closed angle glaucoma

AV bock 3rd degree

Nitrates β-Blockers Ca Antagonists

Limitations of conventional anti-anginal drugs



Tendera ,CLARIFY, IJC 178,2014,119-124

The average dosage of β-blockers in CLARIFY is at 50 % of the recommended 
range



Pharmacological management of angina

Ferrari R, et al. Nature Reviews Cardiology volume 15, pages 120–132 (2018)





Therapeutic approach according 
to clinical features and 
comorbidities

1
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Ferrari R et al. Nat Rev Cardiol. 2018;15:120-32



Flexibility of the DIAMOND 
approach according to patient 
features and comorbidities

1
8
0

Ferrari R et al. Nat Rev Cardiol. 2018;15:120-32



If inhibition reduces the diastolic depolarization slope, and 
thereby lowers heart rate

RR

Pure
heart rate
reduction

0 mV

-40 mV

-70 mV

Thollon C, et al. Brit J Pharmacol. 1994;112:37-42.

closed
open

closed

Ivabradine

Ivabradine: pure heart rate reduction



Ivabradine reduces HR 
differently: 
dependent on the initial level of 
HR thus avoiding bradycardia, 

Borer JS, Heuzey JY. Characterization of the heart rate-lowering action of Corlentor. Am J Ther. 2008;15:461-473.

BPM BPM BPM BPM

BPM

>85
BPM

75-84
BPM

65-74
BPM

60-64
BPM

β- blocker

Ivabradine



Coronary flow occurs only in diastole « An increase of 1% of diastolic 

time, increases blood flow by 2,6 to 6% in the subendocardium » - The 

difference between coronary artery pressure and LVEDP drives 

subendocardial perfusion

Circulation of blood in coronary arteries





Ivabradine increases coronary flow 
reserve 1 week after treatment 
initiation 

1
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Coronary flow velocity reserve at baseline (Baseline) and after one 

week’s PROCORALAN® treatment, both at the intrinsic heart rate 

(PROCORALAN®) and at a paced rate identical to that at baseline 
(PROCORALAN®-pace) 
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Ivabradine Ivabradine-pace

*

*

n=21

Duration 1 week

*p<0.001 vs baseline 

Skalidis EI et al., Atherosclerosis 2011;215:160-165

Diagnostic coronary 

angiography to measure 

coronary flow velocity (APV 

cm/s) in a non-culprit vessel 

and in a culprit vessel after 

treatment with Procoralan. 



Ivabradine preserves coronary vasodilation during effort



Ivabradine provides better coronary flow reserve than 
Bisoprolol for the same HR reduction

59 pts

Tagliamonte et al,Adv in Therapy 2015 32:757-767 
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Atenolol 100 mg

Reduction in number of angina attacks 

 (after 4-month treatment)

Antianginal effect of ivabradine

Ivabradine 7.5 mg

Number/week

Tardif JC, et al. Eur Heart J. 2005;26:2529-2536.

Baseline 4 months



Increase in TED related to 1 beat of heart rate 

reduction
 (after a 4-month treatment)

Tardif JC. Drugs of Today. 2008;44:171-

181.

Comparative anti-ischaemic effect of ivabradine 
and beta-blocker
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X 2

Changes in TED (sec)



Amosova  E. et al. Cardiovasc Drugs Ther. 2011.

Bisoprolol 

5 mg +

Ivabradine 

(5-7.5 mg)

Bisoprolol 5 mg +

Bisoprolol 5 mg  

Bisoprolol 

5 mg 

Workload on treadmill 

testing (METs) P=0.004

P<0.05

P=0.141
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Bisoprolol 

5 mg 

Combining ivabradine with beta-blocker provides 
additional anti-ischemic efficacy



Glezer M et al. Adv in Ther In Press

Efficacy of ivabradine/BBs compared to 
uptitration of BBs in patients with stable angina 
(CONTROL-2 study)

Ivabradine

+ β-blockers

β-blockers

uptitration

Patients free from angina, %

Ivabradine

+ β-blockers

β-blockers

uptitration

P<0,001

P<0,001

P=0,01 P=0,009

Patients with

adverse events, %



REDUCTION: antianginal efficacy of ivabradine in clinical 

practice

0.4
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1 

Baseline         After 1 month         After 4 months

2.4

- 80%

Angina attacks Acute nitrate consumption
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- 82%

3.3

Baseline         After 1 month         After 4 months

0.6

P<0.0001 

for all differences

P<0.0001 

for all differences

Multicenter, prospective, open label study (Germany): 4 954 angina patients, 4 months follow-up  

Efficacy graded by physicians as being “excellent/very good” in 97% of the 

patients
Köster R, Kaehler J, Meinertz T, for the REDUCTION Study Group. Am Heart J. 2009;158:e51-e57.



Effect of Ivabradine in 14,256 
patients with coronary artery 
disease

Baseline Follow up

Heart Rate

Angina/week

GTN Use

Cardiac deaths

Discontinuation

Severe adverse reactions

Confirmed SARs

83

3.3

1.7

69

0.67

0.3

8

136

9

0

Italian Drug Agency – Ivabradine Registry



*CABG: coronary artery bypass graft; COPD: chronic obstructive pulmonary disease; MI: 
myocardial infarction; PTCA: percutaneous transluminal coronary angioplasty; PVD: peripheral 
vascular disease

Tendera M, et al. Cardiology. 2009;114:116-125.

Data pooled from 5 randomized trials in patients with stable angina 

pectoris receiving ivabradine for 3 or 4 months (n=2425)
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194

Consistent antianginal efficacy of ivabradine across all 
subpopulations of angina patients



Cost-effectiveness of ivabradine

Ivabradine is expected to have a 95% chance of being cost-effective in the EU licensed population using 

the current National Institute of Health and Care Excellence (NICE) 

Griffiths A, et al. Heart 2014;100:1031–1036. doi:10.1136/heartjnl-2013-304598 



RESULTS: For each 100 patients using ivabradine in comparison with 

amlodipine we estimate a 36 LYs (95%CI: [18;57]) or 30 QALYs (95%CI: 

[17;47]) gain.

Incremental cost-effectiveness ratios for ivabradine utilization were 

a12,886/LY and a 15,060/QALY. 

CONCLUSIONS: Ivabradine is a cost- effective alternative for the 

treatment of SA when compared to generic amlodipine in a Finnish 

setting of patients with contraindication or intolerance to beta-blockers 

and resting HR 70 bpm. 

DOI: https://doi.org/10.1017/S0266462318003598



Insights for clinical practice

 Angina with or without ischemia carries an adverse prognosis

 Medical therapy for the treatment of angina should be implemented 
using the Diamond approach that goes beyond the indications of the 
guidelines and should be implemented in daily practice

 Ivabradine is effective in reducing angina and ischaemia in patients 
with CCS and, in association with BB, confers greater anti-ischemic 
effect than BB alone, increases tolerability, exercise capacity and 
QOL in patients with angina

 Ivabradine is cost-effective and should be implemented in the 
majority patients with IHD and co-morbidities





 A randomized, double-blind, placebo-controlled trial of ivabradine, added to 

standard background therapy, in 19,102 patients who had both stable CAD without 

clinical heart failure and a heart rate of 70 beats per minute or more.

 After a median follow-up of 27.8 months, there was no significant difference between 

the ivabradine group and the placebo group in the incidence of the primary end 

point (6.8% and 6.4%, respectively; hazard ratio, 1.08; 95% confidence interval, 0.96 to 

1.20; P=0.20), nor were there significant differences in the incidences of death from 

cardiovascular causes and nonfatal myocardial infarction.

Concluding that…… Among patients who had stable coronary artery 

disease without clinical heart failure, the addition of ivabradine to standard 

background therapy to reduce the heart rate did not improve outcomes



Signify Study

 randomized, double-blind, placebo-controlled trial of 
ivabradine, added to standard background therapy, in 19,102 
patients who had both stable coronary artery disease without 
clinical heart failure and a heart rate of 70 beats per minute or 
more 

 No significant differences in the incidences of death from 
cardiovascular causes and nonfatal myocardial infarction. 

 Ivabradine was associated with an increase in the incidence of 
the primary end point among patients with activity-limiting 
angina but not among those without activity-limiting angina 
(P=0.02 for interaction). The incidence of bradycardia was higher 
with ivabradine than with placebo (18.0% vs. 2.3%, P<0.001).

N Engl J Med 2014; 371:1091-1099



Why Signify study fails

 SIGNIFY had a high prevalence of risk factors owing to the inclusion criteria, 
the annual incidence of the primary end point was relatively low 
(approximately 2.8%), probably owing to the background therapy the 
patients were receiving, which was administered according to current 
guidelines. 

 It is possible that ivabradine decreased the heart rate too much or that 
there may be a J-shaped.

 It is also possible that heart-rate–reducing antianginal agents have no 
effect on outcomes in patients with stable coronary artery disease. 
Although there is historical evidence of a benefit of beta-blockers after 
myocardial infarction, there is little current evidence of their benefit with 
respect to hard clinical outcomes in patients who have stable coronary 
artery disease without left ventricular dysfunction.

 The benefit observed with lowering the heart rate in patients with heart 
failure but not in those with stable coronary artery disease may reflect the 
fact that an elevated heart rate is due to different pathophysiological 
mechanisms in these two conditions. In patients with heart failure, there is 
neurohormonal activation, which in itself leads to ventricular remodeling, 
further left ventricular dysfunction, and a vicious cycle of decline. In 
contrast, there is no neurohormonal activation in stable coronary artery 
disease without left ventricular dysfunction.



Beautiful Study 

 Enrolled 10 917 eligible patients who had coronary artery disease 
and a left-ventricular ejection fraction of less than 40% in a 
randomised, double-blind, placebo-controlled, parallel-group 
trial. 

 5479 patients received 5 mg ivabradine, with the intention of 
increasing to the target dose of 7·5 mg twice a day, and 5438 
received matched placebo in addition to appropriate 
cardiovascular medication.

 no affect the primary composite outcome (hazard ratio 0·91, 95% 
CI 0·81–1·04, p=0·17), cardiovascular death, or admission to 
hospital for new-onset or worsening heart failure. 

  There was a reduce secondary endpoints: admission to hospital 
for fatal and non-fatal myocardial infarction (0·64, 95% CI 0·49–
0·84, p=0·001) and coronary revascularisation (0·70, 95% CI 0·52–
0·93, p=0·016).



Subanalysis of Beautiful study

 Of the BEAUTIFUL population, 13.8% had limiting angina at 

baseline (734 ivabradine, 773 placebo); of these, 712 patients 
had heart rate > or =70 b.p.m. Median duration of follow-up was 

18 months. Ivabradine was associated with a 24% reduction in the 

primary endpoint (cardiovascular mortality or hospitalization for 

fatal and non-fatal myocardial infarction [MI] or heart failure) (HR, 

0.76; 95% CI, 0.58-1.00) and a 42% reduction in hospitalization for 
MI (HR, 0.58, 95% CI, 0.37-0.92). 

 In patients with heart rate > or =70 b.p.m., there was a 73% 

reduction in hospitalization for MI (HR, 0.27, 95% CI, 0.11-0.66) and 

a 59% reduction in coronary revascularization (HR, 0.41, 95% CI, 
0.17-0.99). Ivabradine was safe and well tolerated.

•. 2009 Oct;30(19):2337-45 

Eur Heart J. 2009 Oct;30(19):2337-45



SHIFT study

 6558 patients with stable symptomatic chronic HF of New York 
Heart Association (NYHA) class II–IV, with severe left ventricular 
systolic dysfunction (EF ⩽ 35%) of both ischaemic and 
nonischaemic aetiology. Follow up 23 month.

 ivabradine use was associated with a reduction in the primary 
endpoint of the composite of cardiovascular death or 
hospitalization for worsening HF symptoms (HR 0.82, 95% CI 0.75–
0.90, p < 0.0001). These findings were principally driven by 
hospital admissions for worsening HF (21% in the placebo group 
versus 16% in the ivabradine group; HR 0.74, 95% CI 0.66–0.83, p 
< 0.0001).

 For the secondary end points, there was no difference in the all-
cause or CV mortality (HR 0.90, p = 0.092 and HR 0.91, p = 0.128 
respectively). Ivabradine was associated with a reduction in all-
cause hospitalization (HR 0.89, p = 0.003). 



Incidence of angina in different populations

Forouzanfar MH et al. Glob Heart. 2012;7:331-42





Case study 

 68 yr old Malay lady. Active lady

 Known  hypertension and hyperlipidemia 10 year.

 Current medications: 

       Cardiprin       100 mg daily

       Felodipine    5 mg daily

       Simvastatin    20 mg on



Case study

 Angina on exertion 1 month. On and off.  Height 155 cm, Weight 69 
kg (BMI 28.7).

 The BP is 140/80 mmHg and the is  pulse 84 bpm. Clinical 
examination normal

 Blood: Total cholesterol 4.7 mmol/L , LDL 2.6 mmol/L , HDL 1.0 
mmol/L, TG 2.0 mmol/L  FBS 8.0 mmol/L, HbA1c 8.0%. Renal profile 
and urine normal.

 ECG normal. Echocardiography was done and it showed a normal 
cardiac anatomy with no regional LV wall abnormalities seen at 
rest.

 Positive stress Echo for ischeamia at High work load mainly at the 
inferior and posterior territory.



Case study : How would You managed her

 Risk factor modification and go on medical 

treatment. 

 Do other test like MSCT angiogram.

 Counselled patient for Invasive coronary 

angiogram. 

That the Diabetic need to be address with Metformin in combination 

with SGLT2 inhibitor and the Felodipine was replace with ACEI and for 
the angina I started with Bisoprolol and Trimetazidine



What is Optimal Medical treatment

 The combination of  intensive, evidence-based pharmacologic 
intervention with life-saving interventions comprises optimal 
medical therapy (OMT). 

 OMT is recommended by guidelines for all stable IHD patients, 
regardless of whether revascularization is performed.

 Optimal medical therapy consisted of antiplatelet therapy, anti-
ischemic therapy, and aggressive lipid and blood pressure control. 

 Based on the strength of the evidence, recommending  more-
aggressive medical therapy for patients with moderate-to-severe 
angina, and PCI or CABG for many patients in whom symptoms 
persist



Beneficial effects of heart rate 

reduction in angina

DiFrancesco D, Borer JS. The funny current. Drugs. 2007;67:15e24.



Ivabradine increases coronary flow 
reserve 1 week after treatment 
initiation 
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Coronary flow velocity reserve at baseline (Baseline) and after one 

week’s PROCORALAN® treatment, both at the intrinsic heart rate 

(PROCORALAN®) and at a paced rate identical to that at baseline 
(PROCORALAN®-pace) 
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Duration 1 week

*p<0.001 vs baseline 
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Diagnostic coronary 

angiography to measure 

coronary flow velocity (APV 

cm/s) in a non-culprit vessel 

and in a culprit vessel after 

treatment with Procoralan. 
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lowering the SBP of all individuals to <130 mm Hg or 

lowering low-density lipoprotein cholesterol by 30% 

would be expected to lower a baseline 10-year CHD 

risk of 10.7% to 7.0 and 8.0, respectively (absolute risk 

reductions: 3.7% and 2.7%, respectively).



Conceptual framework for risk-based prevention 

of cardiovascular disease integrating risk 

assessment with PREVENT and cardiovascular-

kidney-metabolic health staging
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