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Ischemia / Angina are all 
induced by obstructive CAD?  

Myth 1 



Only around 35% of patients with stable CAD  

had angina and/or ischaemia  

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

Angina and ischemia? Are they 100% couple? 



● MOST patients with typical angina 
indeed DO NOT have coronary 
atherosclerotic obstructions 
 

● Coronary stenosis may NOT be the 
ONLY cause for angina necessarily 
 

● The widely accepted “plaque-centric” 
approach for ischemic heart disease 
management IS NOT comprehensive 
enough  

Angina MUST be caused by obstructive coronary 
atherosclerosis? 

IHD ≠ CAD 

Marzilli M et al. J Am Coll Cardiol. 2012, 60:951-956. 



Myocardial ischemia is a multifactorial disease… 

Whatever the origin of the root cause,  

ischemia leads to impairment of myocardial 

ATP production  



Conventional “first-line” anti-anginal 
therapy is better than the others? 

Myth 2 



“Conventional” 1st line agents: 
● Beta-blocker (BB) 
● Calcium-channel blocker (CCB) 

 
 

“Older generation” 2nd line 
agent: 
● Long acting nitrates (LAN) 

 
 
“Newer generation” 2nd line 
agents: 
● Vastarel MR (Trimetazidine) 
● Coralan (Ivabradine) 
● Ranexa (Ranolazine) 

 

As 1st line agents, 

must have superior 

antianginal efficacy? 

Better than other 

“2nd line agents”? 

Prescribe only when 

BB, CCB and LAN 

not working? 

FAQs about anti-anginal agents 



What did previous 2013 ESC Stable Coronary Artery Disease 
(SCAD) Management Guideline tell us? 

 

Definite positioning of lines of treatments is 

advocated for past decades 

 

However, international experts started to 

challenge this concept in recent years, 

WHY? 

 

Is superiority established for 1st line therapy 

over 2nd line therapy? 

 

Is pathogenesis / background / characteristics 

of patients being considered?  

 

European Heart Journal (2013) 34, 2949–3003 doi:10.1093/eurheartj/eht296 



A systematic review covering 50 years of 

medical treatment for angina shows: 

 
● Paucity of data 

 
 

● 72 studies in total including only 7000 patients 

 
 

● Of these only 13 enrolled 100 patients (50 each arm) 

 
 

● Most of them are early days studies with no 

understanding of power calculations, hazard ratios, 

equivalence… 

 

First line is better than second line  
Evidence based? Or just a belief? 



First line is better than second line  
Evidence based? Or just a belief? 

1. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 
2. Roberto Ferrari et al. - Experts consensus statement: A ‘diamond’ approach to personalized treatment of angina - Nature Reviews Cardiology volume 15, pages 120–132 (2018) 

 



Personalized angina 
management – to be or not to be? 

Myth 3 



Expected drug adherence 

& compliance? 

 Potential drawbacks of the drugs? 

 

Background co-morbidities? 

 

Nature of the root cause – Obstructive CAD? 

Microvascular dysfunction? Vasospasm? 

 

Did we routinely consider the following for our 

patients before the prescription of anti-anginal drugs? 



Or we just follow the treatment algorithm below?  

European Heart Journal (2013) 34, 2949–3003 doi:10.1093/eurheartj/eht296 



What does the new 2019 ESC Chronic Coronary 
Syndrome (CCS) guideline tells?  

1. European Heart Journal (2013) 34, 2949–3003 doi:10.1093/eurheartj/eht296 

2. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



Chronic Coronary Syndrome (CCS) patient types 

1.  Patients with suspected CAD and ‘stable’ anginal 
symptoms, and/or dyspnoea 

2.  Patients with new onset of HF or LV dysfunction and suspected CAD 

3.  Asymptomatic and symptomatic patients with stabilized symptoms <1 year 
after an ACS or patients with recent revascularization 

4. Asymptomatic and symptomatic patients >1 year after initial diagnosis or 
revascularization 

5.  Patients with angina and suspected vasospastic or microvascular disease 

6.  Asymptomatic subjects in whom CAD is detected at screening 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 

Why terminology of CCS is used instead of stable CAD? 



CAD patients may experience acute events or suffer 

from disease progression during their life time 

Acute Coronary 
Syndromes (ACS) 

Chronic Coronary 
Syndromes (CCS) 

2 Categories 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force 

for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology 

(ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



For recently diagnosed CCS patients, more frequent assessment 
and risk evaluation is required 

Newly diagnosed patients should be seen at 

least 3-4 times within 1st year for treatment 

assessment and risk evaluation  

Life long treatment and monitoring is 

required as the disease may be progressed 

with time (from chronic stable to acute, 

worsening of risk factors etc) 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes 

of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



Again, as discussed obstructive CAD  
is not always the root cause  

Not high percentage for 

obstructive CAD in symptomatic 

patients with expression in typical, 

atypical and even non-anginal  

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic 

coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



For anti-anginal therapies, what are the new and revised 
concepts and recommendations? 

1. European Heart Journal (2013) 34, 2949–3003 doi:10.1093/eurheartj/eht296 

2. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



Evolve from a standard “first-second line” approach to a “step-
wise, patient–tailored” approach  

 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes 

of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 

From definite positioning of lines of treatments 

To more patient centric approach regarding both 

the initial and also optimal treatment options 



Despite of the unchanged positioning of BB and CCB as 1st step therapy, the current 
guideline emphasizes the need of tailored therapy with consideration of patients’ 

characteristics and preferences 
 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



Trimetazidine has been upgraded from Class IIB to IIA in 
the 2019 ESC CCS guideline 

The class of recommendation (COR) of 

Trimetazidine has been UPGRADED 

from IIB (may be considered) to IIA 

(should be considered) 

Combination of BB / CCB with other 

agents (e.g. Trimetazidine, Ivabradine) 

can be prescribed as 1st line treatment  

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes 

of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



How to choose anti-anginal  
drugs for angina patients? 

Myth 4 



With no doubt, our old friends BBs and CCBs are still 

very good anti-anginal drugs….but 

“Conventional 1st line” agents: 

• Beta-blocker (BB) 

 

 

 

 

• Calcium-channel blocker (CCB) 

 

 

 

 

Mechanisms   HR 

  BP 

  myocardial contractility 

  diastolic perfusion time 

Mechanisms  Myocardial contractility 

 

Peripheral vascular dilatation    

 BP & systemic vascular 

resistance 

 

 Coronary vascular resistance 

As discussed, did we consider the following? 

- NOT all angina origins are not the same!  

        Ischemic? Microvascular dysfunction? Vasospasm? 

 

- NOT all angina patients are the same! With own characteristics, 

co-morbidities, difficulty for up-titration owing to drawbacks etc 

 

- Do angina patients encounter recurrent angina attacks and restore 

good QoL? 



Similar concept has been also advocated by a group of international experts in 
cardiology for the positioning of all anti-anginal drugs at the same line to tailor for 

individual patients’ needs 

Roberto Ferrari et al. - Experts consensus statement: A ‘diamond’ approach to personalized treatment of angina - Nature Reviews Cardiology volume 15, pages 120–132 (2018) 



The “Diamond” approach takes co-morbidities and 

pathophysiology as the key determining factors for the choices 

of anti-anginal drugs 

Roberto Ferrari et al. - Experts consensus statement: A ‘diamond’ approach to personalized treatment of angina - Nature Reviews Cardiology volume 15, pages 120–132 (2018) 



Examples illustration of “Diamond Approach” 

regarding the anti-anginal drugs choices 

Roberto Ferrari et al. - Experts consensus statement: A ‘diamond’ approach to personalized treatment of angina - Nature Reviews Cardiology volume 15, pages 120–132 (2018) 



Hemodynamically 
active 
β-Blockers 

Ca++ channel blockers 

Long-acting nitrates 

Ivabradine 

PCI... 

Unique MOA of 

Trimetazidine–  
Directly acts at cardiac 

cell level and address the 

root of angina/ischemia 

(oxygen deficiency for 

effective ATP production) Cardiac cell 
Trimetazidine 

1. Fillmore N et al. – British Journal of Pharmacology. 2014;171:2080–2090. 

2. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 

In clinical practice - good efficacy and tolerability, synergy 

with other medications, wide patients applicability are key 

attributes for drug prescriptions  



Trimetazidine helps to shift cardiac energy metabolism 

to maximize the ATP production during hypoxia state  

Fragasso G et al. – Eur Heart J. 2006;27:942-948. 

By shifting cardiac energy metabolism, 

from FFA to glucose, Trimetazidine 

provides +33% more ATP 

Trimetazidine 

Trimetazidine 



Side story - Trimetazidine  

Glezer M, CHOICE-2 study investigators. Real-world evidence for the antianginal efficacy of trimetazidine from the Russian Observational CHOICE-2 Study Adv Ther. 

2017 ;34(4):915-924. doi 10.1007/s12325-017-0490-2. 



Significant early and sustained reduction in angina attacks regardless of patients’ 
background angina duration/history  

Large scale, multicenter, 6-month, open-label, prospective observational study on 741 patients with stable 

angina pectoris. Treatment was well -tolerated and no related serious adverse events were reported.  

Glezer M, CHOICE-2 study investigators. Real-world evidence for the antianginal efficacy of trimetazidine from the Russian Observational CHOICE-2 Study Adv Ther. 

2017 ;34(4):915-924. doi 10.1007/s12325-017-0490-2. 

after Trimetazidine administration 



Complementary action to other anti-anginal agents to derive extra early and long 
term anti-anginal efficacy  

Large scale, multicenter, 6-month, open-label, prospective observational study on 741 patients with stable angina 
pectoris. Treatment was well -tolerated and no related serious adverse events were reported.  

after Trimetazidine  

administration 

1. Glezer M, CHOICE-2 study investigators. Real-world evidence for the antianginal efficacy of trimetazidine from the Russian Observational CHOICE-2 Study Adv Ther. 2017 ;34(4):915-924. doi 10.1007/s12325-017-0490-2. 

2. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). 

European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 

 



With its well proven efficacy and excellent tolerability, 

Trimetazidine can be prescribed for angina patients with 

different backgrounds in daily clinical practice 

Roberto Ferrari et al. - Experts consensus statement: A ‘diamond’ approach to personalized treatment of 
angina - Nature Reviews Cardiology volume 15, pages 120–132 (2018) 

recommended in 12  
out of 14 clinical conditions 



How about Ivabradine? A drug for treating heart failure only? NO! It is also an 
useful anti-anginal agent 

RR 

Pure 
heart rate 
reduction 

0 mV 

-40 mV 

-70 mV 

closed 
open 

closed 

 Ivabradine 

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

Unique MOA for pure heart rate reduction without 

affecting other parameters like BP, lipid, glucose levels 

Hazard  

Ratio 

(95%CI) 

Event  

Rate 

(%) 

Apart from heart failure, heart rate control 

is also important for angina patients – as 

optimal heart rate helps to reserve heart 

function and its energy demand 



Synergistic anginal efficacy for Coralan plus BBs vs BB uptitration alone and Ivabradine is 
recommended as the preferred agent for angina patients with high HR, LVD and/or HF right after BBs 

by the new ESC CCS guideline 

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, % 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary 

syndromes of the European Society of Cardiology (ESC). European Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



Anti-anginal therapies is not necessary after 
invasive treatments (revascularization)? 

Myth 5 



For stable coronary disease patients, is revascularization plus medical therapy 
better than medical therapy alone? 

A controversial topic over past 1-2 decades 

COURAGE trial published in 2007 ISCHEMIA trial published in 2020 

1. N Engl J Med 2007;356:1503-16. 
2. N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



ISCHEMIA trial – simplified study design for illustration 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



ISCHEMIA trial –  
who are included and excluded? 

Clinical and Stress Test Eligibility Criteria 

Inclusion Criteria 
• Age ≥21 years 
• Moderate or severe ischemia* 

• Nuclear ≥10% LV ischemia (summed difference score ≥7) 
• Echo ≥3 segments stress-induced moderate or severe hypokinesis, or akinesis 
• CMR   

• Perfusion: ≥12% myocardium ischemic, and/or 
• Wall motion: ≥3/16 segments with stress-induced severe hypokinesis or akinesis  

• Exercise Tolerance Testing (ETT) >1.5mm ST depression in >2 leads or >2mm ST 
depression in single lead at <7 METS, with angina 

CCTA Eligibility Criteria 

Inclusion Criteria 
• ≥50% stenosis in a major epicardial vessel (stress 

imaging participants) 
• ≥70% stenosis in a proximal or mid vessel  (ETT 

participants) 

*Ischemia eligibility determined by sites. All stress tests interpreted at core labs. 

Major Exclusion Criteria  
•  ≥50% stenosis in unprotected left main 

Major Exclusion Criteria  
• NYHA Class III-IV HF 
• Unacceptable angina despite medical therapy 
• EF < 35% 
• ACS within 2 months 
• PCI or CABG within 1 year  
• eGFR <30 mL/min or on dialysis 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Primary Outcome: CV Death, MI,  
hospitalization for UA, HF or resuscitated cardiac arrest 

 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Myocardial Infarction 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Cardiovascular death and all-cause death 

All-cause death CV death 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Cardiovascular death and all-cause death 

All-cause death CV death 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Rationale behind why randomized trials may not demonstrate a CV/survival benefit 
for revascularization in SIHD patients 

Revascularization 

Anti-anginal Rx 

Exertional angina 

• (+) ETT 

Severe fibrotic plaque 

• Severe obstruction 

• No lipid 

• Fibrosis, Ca2+ 

Pharmacologic stabilization 

Early identification of high-risk? 

Plaque rupture 

• Acute MI 

• Unstable angina 

• Sudden death 

Vulnerable plaque 

• Minor obstruction 

• Eccentric plaque 

• Lipid pool 

• Thin cap 

Severe Obstruction (angina, no rupture) vs Mild Obstruction (no angina, likely to rupture) 

N Engl J Med 2020;382:1395-407. DOI: 10.1056/NEJMoa1915922 



Optimal medical therapy indeed remained the cornerstone for patients suffering 
from ischemia/angina with or without PCI 

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. The Task Force for the diagnosis and management of chronic coronary syndromes of the European Society of Cardiology (ESC). European 

Heart Journal (2019) 00, 1-71 doi:10.1093/eurheartj/ehz425 



ATPCI study – the landmark trial of trimetazidine for 
angina patients after PCI 

The efficAcy and safety of 

Trimetazidine in Patients with 

angina pectoris having been 

treated by percutaneous 

Coronary Intervention. 

Objective of the study 

- To demonstrate the long term efficacy and safety of 

trimetazidine 35mg twice daily in addition to standard 

therapy, in patients after PCI 

 

Study design  

- Phase III, international, multicenter, randomized, double-

blind, placebo-controlled 

- Trimetazidine 35mg vs. placebo on top of standard CAD 

therapy 

- Post-PCI patients (n = 5,800)  

- Duration: 2-4 years 

 

Primary end points 

A composite of 

- Cardiac death                 - Cardiac hospitalization 

- Change of antianginal therapy due to recurrent angina  

- Revascularization  

 

Expected data publication 

- ESC 2020 (late Aug to early Sept) 

 



Take home messages (1) 

• Ischemia / Angina are all induced by obstructive CAD? NO, 

chronic ischemia is a multifactorial and a life-long 

dynamic syndrome  

 

 

• Conventional “first-line” anti-anginal therapy is better than the 

others? NO, there is paucity of data supporting this claim 

and indeed majority of the studies for BBs/CCBs are 

early days study (Habit/Belief > Evidence) 

 

 

• Personalized angina management – to be or not to be? YES, 

because “NOT all angina are the same and NOT all 

patients are the same”, both life-long follow-up and 

tailored medical treatment from the very beginning of 

diagnosis are essential 

 

 

mechanisms 

tolerability 

drug 
interactions 

co-
morbidities 



Take home messages (2) 

• How to choose anti-anginal drugs for angina patients? Apart 

from our old friends BBs and CCBs, can also consider 

other anti-anginal drugs with good efficacy and 

tolerability, synergy with other medications, wide 

patients applicability etc. As patients’ drug 

adherence/compliance as well as using the right drug to 

address the root cause of ischemia are of utmost 

importance, e.g. ivabradine, trimetazidine 

 

• Anti-anginal therapies is not necessary after invasive 

treatments (revascularization)? NO, optimal medical 

therapy indeed remained the cornerstone for patients 

suffering from ischemia/angina with or without PCI 

 

 

 

mechanisms 

tolerability 

drug 
interactions 

co-
morbidities 



THANK YOU FOR YOUR TIME AND PATIENCE 
STAY SAFE ALL THE TIME 


