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Ischemic Heart Disease

Definition

Ischemic heart disease is a condition determined by an imbalance between myocardial

blood supply/demand at the cardiomyocite cellular level. Atherosclerosis of epicardial

coronary arteries (coronary artery disease) is the dominant cause of the reduction of
coronary blood flow. However, coronary blood flow may be impaired in patients with

normal coronary arteries, too.

Coronary artery disease is a pathological process characterized by atherosclerotic pla

accumulation in the epicardial arteries, whether obstructive or non-obstructive.
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Ischemic Heart Disease
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Epidemiology

Heart disease

Cancer

Accidents (unintentional)

Chronic lower respiratory diseases

Stroke (cerebrovascular diseases)

Alzheimer’s disease

Diabetes

Influenza and pneumonia

Nephritis, nephrotic syndrome, and nephrosis

Intentional self-harm (suicide)

Leading causes of death in the US 2016 - 2017
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Ischemic Heart Disease

Causes of death from cardiovascular diseases

52%

13% 179
7
4% 5y, 4% 6% 7% i
[] Coronary Heart Disease
: Stroke
B Heart Failure
_ _ Il High Blood Pressure
] Diseases of the Arteries _ _
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Ischemic Heart Disease
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Number of CHD hospital discharges
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Ischemic Heart Disease
Epidemiology

31%

adult population

Percentage of

20 to 39 years 40 to 59 years 60 to 79 years 80 years and older
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Ischemic Heart Disease
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A disease of the coronary arteries
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Ischemic Heart Disease

Pathogenesis of atherosclerosis

Monocyte

Fibrous Plaque
T« MCP-1

Calcification Thrombus
Formation
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Ischemic Heart Disease

Evolution of coronary atherosclerosis

Normal  Lesion Fibro-fatty Vulnerable Plaque Fibrous, Endothelial
Artery  Initiation Stage Plaque Rupture Calcified
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Ischemic Heart Disease

Pathophysiology of coronary artery disese

Coronary flow reserve
5 [ Maximum flow

2 4
b No angina
8 3
!
> .
© 3 Rest angina
@)
- Resting flow Exertional angina
1 \

0 25 75- 80% 100
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Ischemic Heart Disease

Clinical manifestations

Pathology
Chronic coronary syndromes
Progressive
Stable angina Ischemia due to fixed atheromatous stenosis of one or plaque growth
more coronary arteries v CRITICAL
. . . o | > STENOSIS
Heart failure Myocardial dysfunction due to infarction or ischemia 2 e
Acute coronary syndromes
Unstable angina Ischemia caused by dynamic obstruction of a coronary
artery due to plaque rupture or erosion with glaque fupture
) _ laque erosion
superimposed thrombosis Plague hemorrhage
- : . . : Mural thrombosis
Myocardial infarction ~ Myocardial necrosis caused by acute occlusion of a lfjsmbolization

coronary artery due to plague rupture or erosion with I} OPCLbsloN /’m
superimposed thrombosis ’ > :

THPOMBUS | 8 )
Arrhythmia Cardiac rhythm alteration due to ischemia or infarction —

DEGLI STU DI

Sudden death Ventricular fibrillation, cardiac arrest or massive
myocardial infarction
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Ischemic Heart Disease

Pathogenesis of myocardial ischemia

Oxygen supply -
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Ischemic Heart Disease

Conditions provoking or exacerbating myocardial ischemia

Increased oxygen demand
Noncardiac

Thyroid dysfunction
Sympathomometic toxicity (cocaine)
Hypertension

Anxiety

Arteriovenous fistole

Cardiac

Hypertrophic cardiomyopathy

Aortic stenosis

Dilated cardiomyopathy
a-\rﬁ E\A;%ﬁké%;w Tachycardia

DIPARTIMENTO DI MEDICINA E CHIRURGIA

Decreased oxygen supply
Noncardiac

Anemia

Hypoxiemia, pneumonia, asthma, COPD,
pulmonary hypertension, IPF, OSA
Sickle cell anemia

Hyperviscosity

Polycithemia

Cardiac

Hypertrophic cardiomyopathy
Severe coronary artery stenosis
Microvasclar circulatory disease
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Ischemic Heart Disease

Ischemic cascade in coronary artery disease

Angina
pectoris

Ischemic
ECG
changes
Regional
systolic l | ‘ !
dysfunction [ |
Regional _ AN,
diastolic )
dysfunction * -
Perfusion \ # - '
Abnormality § |8 A )
Myocardial oxygen demand
Normal Coronary blood flow
Function
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Ischemic Heart Disease

Angina pectoris

Typical angina pectoris:

1. Constricting discomfort in the front of the chest
or in the neck, shoulder or arm

2. Precipitated by physical exertion or emotional
stress

3. Relieved by rest or nitrates within 5 min
Atypical angina

- Meets only 2 of the typical angina characteristics
Non- anginal chest pain

- Meets only 1 of the typical angina characteristics
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Ischemic Heart Disease

Canadian Cardiovascular Society (CCS) grading of angina on effort

I Angina only with Presence of angina during strenuous, rapid, or prolonged
strenuous exertion ordinary activity (walking or climbing the stairs).

! Angina with moderate Slight limitation of ordinary activities when they are
exertion performed rapidly, after meals, in cold, in wind, under

emotional stress, or during the first few hours after waking
up, but also walking uphill, climbing more than one flight
of ordinary stairs at a normal pace, and in normal

conditions.
i Angina with mild Having difficulties walking one or two blocks, or climbing
exertion one flight of stairs, at normal pace and conditions.
\Y) Angina atrest No exertion needed to trigger angina.
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Ischemic Heart Disease

Chest pain: differential diagnosis

Emergent causes

4)#(2)+(2)

..........
ooooooooooo

---------

«Costochondi =i

« Rib fracture Reﬂux
........ Ulcers
Zoster « Heart failure
............ g « Aortic stenosis
— Nervous : y

--------------
............

«Thoracic | [N =N B .............-
radiculopathy Pneumonia
« Diaphragmatic
hernia
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Ischemic Heart Disease

Chest pain and sex
MENvs WOMEN ™
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Ischemic Heart Disease

Chronic coronary syndromes

6 different clinical scenarios:

(i) patients with suspected CAD and ‘stable’ anginal symptoms, and/or dyspnoea;

(i)  patients with new onset of HF or LV dysfunction and suspected CAD;

(iii) asymptomatic and symptomatic patients with stabilized symptoms <1 year after
an ACS or patients with recent revascularization;

(iv) asymptomatic and symptomatic patients >1 year after initial diagnosis or
revascularization;

(v)  patients with angina and suspected vasospastic or microvascular disease;

(vi) asymptomatic subjects in whom CAD is detected at screening.
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Ischemic Heart Disease

Natural history of chronic coronary syndromes

~
— controlied
Z risk factors, suboptimal
- Kfestyle modifications
5 and/or medical theragy.
o large area at risk of
(/] myocardial ischaemia
2
K
v
=
v
.2 Lower risk with
'E optimally controlled risk
factors, Mestyfe changes,
8 adequate therapy for
secondary preventon
(e.g. aspirin, statins, ACE

WScHooLOF | T [t
MEDICINE >
L AND SURGERY Time
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Ischemic Heart Disease

Diagnhostic approach

STEP 1 Assess symptoms and perform clinical investigations Unstable angina? Follow ACS guidelines

STEP 2 Consider comorbidities and quality of life Revascularization futile Medical therapy *

Resting ECG, biochemistry, chest X-ray in selected

STEP 3 patients, echocardiography at rest ® LVEF <50% See section 4
STEP 4 Assess pre-test probability and clinical likelihood of CAD © Cause of chest pain other Treat as appropriate or
than CAD? investigate other causes
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Ischemic Heart Disease

Electrocardiogram
¥ -
Q t - 5| EEEES
s " 3EEE
Normal ECG ST segment depression : Ischemia
Normal Q waves Pathologic Q waves
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Ischemic Heart Disease
Echocardiography

1/10/2013 15:28:45- ; d‘

Resting echocardiography indicated to:

1. Exclude alternative causes of angina

2. ldentify regional wall motion abnormalities
suggestive of coronary artery disease

3. Measure left ventricular ejection fraction for
stratification purposes

4. Evaluate left ventricular diastolic function
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Ischemic Heart Disease

Echocardiography
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Chronic coronary syndrome

- Global left ventricular dysfunction
- Regional wall motion abnormalities (arrows)

ESC guidelines for management of chronic coronary syndromes. Eur Heart J 2019
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Ischemic Heart Disease

CILAD E3LAD or Cx
BCx SRCAcrLAD
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Echocardiography

MDFour- @Two- (@Long
chamber chamber axis

Lang RM, Badano LP, et al . ] Am Soc Echocardiogr 2015; 28: 1-39
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Ischemic Heart Disease
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Pre-test probability of coronary artery disease
Typical Atypical Non-anginal Dyspnoea®
Age M W M W M W M W
3039 3% 5% 4% 3% 1% 1% 0% 3%
40-49 22% 10% 10% 6% 3% 2% 12% 3%
50-59 32% 13% 17% 6% 11% 3% 20% 9%
60—69 44% 16% 26% 11% 22% 6% 27% 14%
70+ 52% 27% 34% 19% 24% 10% 32% 12%

* In additionto theclassk Diamond and Forrester classes patients with dyspnoea only or dyspnoea asthe primary symptom are included. The dark green shaded
regionsdenctethegroups in which nen-invasve testing is most beneficial (pre-test probability >15%). The light green shaded regionsdenctethegroupswith pre-

test probability of CAD between 5-15% inwhich thetesting for diagnosis may be considered after assessing the overall clinical likelihood based on modifiers of pre-

test probability .
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Ischemic Heart Disease

Diagnhostic approach

Offer diagnostic testing

Coronary CTA'

Choice of the test based on clinical
likelihood, patient characteristics

and preference, availability, — Testing for ischaemia
as well as local expertise* (imaging testing preferred)

Very low Clinical likelihood of obstructive CAD Very high

STEP 6  Choose appropriate therapy based on symptoms and event risk®

STEP S
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Ischemic Heart Disease
Computed Tomographic Coronary Angiography

M i”%i%ﬁ%im CCT angiog.raphy proyides.hig.h resolution imaging of the heart and
give good visualization of the coronary arteries
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Ischemic Heart Disease

Cardiac CT angiography detection of CAD
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Ischemic Heart Disease
Cardiac CT angiography detection of CAD

Pre-test Sensitivity | Specificity Pos. Predictive Neg. Predictive
probability* Value Value

High 98% 74% 93% 89%
Intermediate 83 100% 84% 80% 100%
Low 66 100% 93% 75% 100%

* Estimated with the Duke clinical risk score
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Ischemic Heart Disease

Effects of CTC angiography on clinical outcomes

~ : ", S
>* The SCOT-HEART Trial The pfemise) Trial
CHD death or non-fatal myocardial infarction Death or non-fatal myocardial infarction
HR 0.62 (95% Cl, 0.38-1.01), P=0.053 HR 0.66 (95% Cl, 0.44-1.00), P=0.049
I Standard of Care .
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§ | jgo~——=="""""1  CT Coronary Angiography PR
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Ischemic Heart Disease

Diagnhostic approach

Offer diagnostic testing

Coronary CTA'

Choice of the test based on clinical
likelihood, patient characteristics

and preference, availability, — Testing for ischaemia
as well as local expertise* (imaging testing preferred)

Very low Clinical likelihood of obstructive CAD Very high

STEP 6  Choose appropriate therapy based on symptoms and event risk®

STEP S
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Ischemic Heart Disease

Electrocardiography stress test

Blood Nurse checks
“y 1\ pressure blood pressure
Y cuff .

Electrocardiogram (EKG)
recorded on a machine
Electrodes | — l:\
attached | - ’ || ,
lo chest — | | AR | ]
{ '
l —
Electrodes P
connected — :
to a machine
Patient
walking
on treadmill
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Ischemic Heart Disease

Imaging stress test

Low dose : SA)ﬂ{M st
T1:3:51 4 —ra

I 11:43:22

M]\

l 11:44:24 (
Recovery : SAX{P\M
T1:4:53 4

ass HR W% sa7 HR

exercise or pharmacological)
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Ischemic Heart Disease

Invasive coronary angiography (normal)

Fy

.
.

‘ SCHOOLOF < DEGLI STUDI
MEDICINE . g =t
ﬂUbANDSURGERY Left coronary artery Right coronary artery P
DIPARTIMENTO DI MEDICINA E CHIRURGIA %I COC I:i




Ischemic Heart Disease

Invasive coronary angiography (two-vessel disease)

Right coronary artery Left anterior descending branch Circumflex branch
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Ischemic Heart Disease

Treatment

Recommendations
General considerations

Medical treatment of symptomatic patients requires one or more drug(s) for
angina/ischaemia relief in association with drug(s) for event prevention.

It is recommended that patients are educated about the disease, risk factors,
and treatment strategy.

Timely review of the patient’s response to medical therapies (e.g. 2-4 weeks
after drug initiation) is recommended.

* ASA is class | only in patients with previous myocardial infarction or previous revascularization
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Ischemic Heart Disease

Treatment

Angina
Patients with angina
and/or dyspnoea

v v
and coronary artery “&g nvu
disease
Decision tree for patients
undergoing invasive
coronary angiography

* Diameter * Diameter

stenosis stenosis
>90% >90%
Large area
P *FFR <0.80 or of ischaemia * FFR <0.80 or
Identify lesions iwFR <0.89 in (>10% of LV) iwFR <0.89in
CAD = coronary artery disease; FER ;‘(')tg o major vessel major vessel
fFR = fr.actlonalflow reserve; ) iwFR 5'0.89 « LVEF £35%  LVEF <35%
iwFR = instantanecus wave-freeratio; due to CAD
LV = leftventricle; l LEA0 due to CAD
LVEF = left ventricular ejectionfraction;
‘ %/%5?8 h(E)F MVD = multivessel disease. Y ‘ * ¢ £ DEGLI STUDUI
g AND SURGERY Consider revascularization on top of medical therapy g %
. . . Z Zz
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Ischemic Heart Disease

Myocardial revascularization

blockage

left internal
mammary mammary

graft
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Ischemic Heart Diseases

THANK YOU!

@ luigi.badano g @lpbadano @ luigi.badano@unimib.it
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