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Chronic coronary syndrome (CCS)

Why new name for stable CAD:

Stable CAD term may give some false reassurance 
which is not always true (as some pt have 
progressive disease despite a stable symptoms, so 
the name changed to chronic coronary syndrome.



Chronic coronary syndrome (CCS)

The spectrum of CCS include 6 categories:
1- pt with angina and suspected CAD

2- Pt with angina and HF or EF less than 50%

3- Pt underwent revascularization less than 1 y or less than 1 y post 
ACS

4 - Pt underwent revascularization more than 1 y or  more than 1 y 
post ACS.

5- angina with on obstructive CAD (vasospastic angina or 
microvascular angina.

6- Screening for CAD in asymptomatic pts



Pathophysiology of IHD

• Normal 
Metabolism 
requires oxygen 
supply

• In Myocardial 
Ischemia, the 
oxygen supply is 
insufficient.

ECG & ECHO. (n.d.). Myocardial Ischemia & infarction: Reactions, ECG Changes & Symptoms – ECG & ECHO. [online] 
Available at: https://ecgwaves.com/topic/myocardial-ischemia-infarction-reaction-ecg-changes-symptoms/ [Accessed 
12 Feb. 2020].



Clinical Presentation & Diagnostic tests 
for Ischemic patients 

• History and Symptoms

• Investigations such as: 

– ECG 

– Biochemistry

– Exercise testing 

– Angiography 

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.



Initial diagnostic testing - Resting 
ECG 

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.

Initial diagnostic testing - Chest X-
Ray



Initial diagnostic testing - Basic 
biochemistry

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.



?? Exercise ECG



Initial diagnostic management of pts with angina



Basic Diagnostic updates in 2019



Aims of Management 

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.



Management Strategies

I. Risk factor reduction And Lifestyle 
modification 
– Changeable risk factors: Smoking, Exercise, Diet

– Controllable risk factors: Hypertension, Diabetes

II. Coronary intervention and surgery
– Angioplasty  stent (PTCA)

– Coronary Artery Bypass Grafts (CABG)

III. Drug therapy

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.



I - Risk factor reduction and Lifestyle 
modification 

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey RF, Deaton C, 
Cuisset T, Agewall S. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. 
European heart journal. 2019 Aug 31.



II - Coronary intervention and surgery

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia

Indication for revascularization:

• 1- EF less than 35%

• 2- Reversible ischemia in SPECT with defect size 
10%

• 3- FFR less than 0.8

• 4- IFR less than 0.89

• 5- Epicardial stenosis 90% 

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia


II - Coronary intervention and surgery

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia

• ISCHEMIA Trial #AHA19

• Trial Description: Pts with stable CAD 
and moderate to severe ischemia were 
randomized to routine invasive therapy 
vs. medical therapy. 

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia


RESULTS

• Primary efficacy endpoint: CV death, MI, 
resuscitated cardiac arrest, or 
hospitalization for unstable angina or HF 
at 3.3 years occurred in 13.3% of the 
routine invasive group vs. 15.5% of the 
medical therapy group (p = 0.34)

• Invasive therapy was associated with 
harm (~2% absolute increase) within the 
first 6 months and benefit within 4 years 
(~2% absolute decrease)

II - Coronary intervention and 
surgery

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia
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CONCLUSIONS

pts with stable CAD and moderate to 
severe ischemia on stress testing, 
invasive therapy failed to reduce 
major adverse cardiac events vs. 
medical therapy.

Invasive therapy associated with 
increase in periprocedural MI at 6 m 
and reduction in spontaneous MI at 4 y. 

https://www.acc.org/latest-in-cardiology/clinical-trials/2019/11/15/17/27/ischemia


Knuuti, J., Wijns, W., Saraste, A., Capodanno, D., Barbato, E., Funck-Brentano, C., Prescott, E., Storey, R.F., 
Deaton, C., Cuisset, T. and Agewall, S., 2019. 2019 ESC Guidelines for the diagnosis and management of chronic 
coronary syndromes. European heart journal.

III - Therapeutic management of 
Angina 
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Knuuti, J., Wijns, W., Saraste, A., Capodanno, D., Barbato, E., Funck-Brentano, C., Prescott, E., Storey, R.F., 
Deaton, C., Cuisset, T. and Agewall, S., 2019. 2019 ESC Guidelines for the diagnosis and management of chronic 
coronary syndromes. European heart journal.

III - Therapeutic management of 
Angina 



ADVERSE EVENTS CALCIUM CHANNEL BLOCKERS β BLOCKERS LONG-ACTING NITRATES

Most common

Constipation
Dizziness

Leg edema
Flushing

Headache
Hypotension
Palpitation
Weakness

Bronchospasm
Conduction disorders

Depression
Fatigue

GI* disturbance
Peripheral vasoconstriction

Sexual dysfunction
Sleep disturbance

Weakness

Dizziness
Flushing

Headache
Postural hypotension

Tachycardia

Other significant
effects

Myocardial ischemia or
infarction due to
“coronary steal”

hypotension

Bradycardia
Heart failure

Increased angina on abrupt
withdrawal

May mask symptoms
of hypoglycemia

Tolerance

Increased angina during
nitrate-free period

Limitations of angina treatments 

*GI=gastrointestinal
Parker, J.O., 2004. Chronic angina pectoris: inadequacies of current therapy. The American journal of geriatric 
cardiology, 13(5), pp.261-266.



Molecular mechanisms of Nitrate 
Action and  Tolerance

by The McGraw-HiII Companies, Inc, 
All rights reserved. 



Nitrate Treatment Induces Endothelial 
Dysfunction

• Endothelial dysfunction (ED) can be observed 
in humans during prolonged GTN therapy. 

• GTN treatment reduces basal NO 
bioavailability and that this may be 
attributable to abnormalities in NOS function, 
that NOS generates a vasoconstrictor agent. 

This leads to tolerance…

Münzel, T., Daiber, A. and Mülsch, A., 2005. Explaining the phenomenon of nitrate tolerance. Circulation research, 97(7), pp.618-628.



Nitrate-Free Intervals 

ESC - 2013 ESC - 2019

Montalescot, G., Sechtem, U., Achenbach, S., Andreotti, F., Arden, C., Budaj, A., Bugiardini, R., Crea, F., Cuisset, T. 
and Di Mario, C., 2013. Task Force Members. 2013 ESC guidelines on the management of stable coronary artery 
disease: the Task Force on the management of stable coronary artery disease of the European Society of 
Cardiology. Eur Heart J, 34(38), pp.2949-3003.

Knuuti, J., Wijns, W., Saraste, A., Capodanno, D., Barbato, E., Funck-Brentano, C., Prescott, E., Storey, R.F., Deaton, 
C., Cuisset, T. and Agewall, S., 2019. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes. European heart journal.



Dangers of Nitrate-Free Intervals  

Münzel, T., Daiber, A. and Gori, T., 2011. Nitrate therapy: new aspects concerning molecular action and 
tolerance. Circulation, 123(19), pp.2132-2144.

• Can reverse the effects of tolerance; But has 
many drawbacks!



Drug interactions

Knuuti, J., Wijns, W., Saraste, A., Capodanno, D., Barbato, E., Funck-Brentano, C., Prescott, E., Storey, R.F., Deaton, 
C., Cuisset, T. and Agewall, S., 2019. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes. European heart journal.



Nicorandil

Simpson, D. and Wellington, K., 2004. 
Nicorandil. Drugs, 64(17), pp.1941-1955.



Nicorandil MOA

• Nicorandil is not associated or rebound angina, and 
has prognostic benefit due to reduction in oxidative 
stress during myocardial ischemic reperfusion injury.

• Overcoming Tolerance and ED: 
Nicorandil, via its nicotinamide component, opens K-ATP 
channels and activates endothelial NOS, which 
improves endothelial function and provides cardioprotective
effects. 

Tarkin JM, Kaski JC. Vasodilator therapy: nitrates and Nicorandil. Cardiovascular drugs and therapy. 2016 Aug 
1;30(4):367-78.
Jolicoeur, E.M. and Henry, T.D., 2017. Refractory angina. Chronic Coronary Artery Disease: A Companion to 
Braunwald’s Heart Disease. Philadelphia, PA: Elsevier, pp.p412-432.
Lawrence Kwon, Clive Rosendorff, 20 - The Medical Treatment of Stable Angina, Editor(s): James A. de Lemos, 
Torbjørn Omland, Chronic Coronary Artery Disease, Elsevier, 2018,Pages 280-302, ISBN 9780323428804, 
https://doi.org/10.1016/B978-0-323-42880-4.000200

https://doi.org/10.1016/B978-0-323-42880-4.000200


I – IONA

Study Design
– Randomized trial to Investigate the  cardio protective 

effects of Nicorandil in stable angina.

Methods and Results:
– 5126 patients 

– Randomly assigned 20 mg Nicorandil twice daily 
or placebo.

– The mean follow-up interval was 1.6 years.

IONA Study Group, 2002. Effect of Nicorandil on coronary events in patients with stable angina: the Impact Of 
Nicorandil in Angina (IONA) randomised trial. The Lancet, 359(9314), pp.1269-1275.



I – IONA:

IONA Study Group, 2002. Effect of Nicorandil on coronary events in patients with stable angina: the Impact Of 
Nicorandil in Angina (IONA) randomised trial. The Lancet, 359(9314), pp.1269-1275.

CHD death, non-fatal MI or unplanned hospitalisation for 
cardiac chest pain



Interaction with other medicinal 
products

• Phosphodiesterase 5 inhibitors

e.g. sildenafil, tadalafil, vardenafil

contraindicated, can lead to serious drop in bl. pr (synergic effect).

• Antihypertensive agents

e.g. vasodilators, tricyclic antidepressants, alcohol

• Nicorandil may lower the bl. pr of hypotensive pts.

• If Nicorandil is used with anti HTN agents, the bl. Pr. lowering effect may 
be increased

• Medical products that may increase potassium levels. 

• Nicorandil may increase potassium levels
https://www.medicines.org.uk/emc/product/652/smpc#INTERACTIONS

https://www.medicines.org.uk/emc/product/652/smpc#INTERACTIONS


Comparison the different agents used 
in TTT of Angina 

Diabete
s

CKD Liver Elderly
Toleran

ce

Nicorandil No 

Trimetazidin
e

No 

Nitrates Yes

European Medicines Agency (EMA), 2012. Assessment Report for trimetazidine containing medicinal products.
European Medicines Agency. Trimetazidine - European Medicines Agency. [online] Available at: 
https://www.ema.europa.eu/en/medicines/human/referrals/trimetazidine [Accessed 12 Feb. 2020].
Dézsi, C.A., 2016. Trimetazidine in practice: review of the clinical and experimental evidence. American journal of 
therapeutics, 23(3), p.e871.
Kannam, J.P., Gersh, B.J. and Kaski, J.C., 2014. Nitrates in the management of stable angina pectoris. Uptodate Inc. 
Retrieved from http://www. uptodatecom/home/indexhtml. Accessed, 25.
Medicines.org.uk. (n.d.). Isosorbide Mononitrate Tablets 20 mg - Summary of Product Characteristics (SmPC) - (emc). 
[online] Available at: https://www.medicines.org.uk/emc/product/2698/smpc [Accessed 12 Feb. 2020].



Thank you

Simpson, D. and Wellington, K., 2004. Nicorandil. Drugs, 64(17), pp.1941-1955.


