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Your Heart

Would you get Standard Rates?

Dr Jeremy Sayer
Consultant Cardiologist
St. Bartholomew’s Hospital
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Summary

e Cardiovascular Risk
Estimation of cardiovascular risk

Further risk assessment

 ECG, Exercise ECG, EBCT, MSCT
e The Future

Hypercholesterolaemia

e Valvular Disorders
The natural history

e Cardiomopathy
HCM, LVH or Athlete’s Heart?

e Ventriclular ectopics
Should you worry?
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Heart disease in UK
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Fig 1.1a
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Pathology
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Vessel wall Coronary artery plaque

and its consequences
Atheroma

e— Lumen

Area of infarction Left ventricular cavity
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Age

Alcohol

C-reactive protein

D-dimer

Depression

Diabetes

Family history
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Fibrinogen

Gender

Homocysteine

Hypercholesterolaemia

Hypertension

Inactivity

Interleukin-6
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Risk factors for Coronary Artery Disease

Lipoprotein (a)

Obesity

Personality

Serum amyloid

Smoking

Stress

Soft water
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Risk factors for Coronary Artery Disease
Markers

Fibrinogen Lipoprotein (a)

C-reactive protein Homocysteine

D-dimer Serum amyloid

Interleukin-6
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Risk factors for Coronary Artery Disease
Those difficult to measure

Personality

Depression

Inactivity

Soft water
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Risk factors for Coronary Artery Disease
‘Standard measures’

Gender Obesity

Hypercholesterolaemia

Hypertension

Diabetes

Family history
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Levels of risk associated with smoking,
hypertension and hypercholesterolaemia

Hypertension
(SBP 195 mmHg)

Smoking

Serum cholesterol level
(8.5 mmol/L, 330 mg/dl)

(Adapted from Poulter et al, 1993)
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Estimated 10 year risk (%) of coronary artery disease in a 55 year old
Data from the Framingham Study. Am J Hypertens 1994;7:75
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Calculation of CHD Risk

Coronary Risk Chart
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Case 1 — atypical 55 year old male

The persons depicted in this presentation
are entirely fictitious.
Any resemblance to people living or dead

is purely coincidental
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Case 1 — atypical 55 year old male
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Case 2 — a healthy 40 year old male

« 40year old

+ Non smoker

+ Blood pressure 120
mmHg

« Cholesterol 4.2mmol/l

« No family history
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Case 2 — a healthy 40 year old male

180
160
1

—180
—160
—{140
1120

age

40

MNon-smolcer Smolcer
moddl 150 200 250 300 mgrdl 150 200 250 300
T T T T T T T T
mmoali 4I 5: 5: 7': EE mmald 4| E: EI ?. EE Yeryr high orer 400
180 L High 20% vo 40%
age
160k d 180 hModerate 10% vo 20%
140 70 140 hEild [ | 5% w10%
120 120 Loaer g wrwder 5%
180 Jd1s0 -
— age = Risk Levrel
= 180 J160 =
= T
o 60 feo £
E 120 H1z0 -E
& @
Z 180 180 Z
a4 160 292 qee 2
2 4an 50 Q140 =
= Jiz0 S
E 120 =
foa] ]
o =
= =
prs el
A

—1&0
=160
=140
=120

mmoll 4 5 & 7 & mmoll 4 5 B F¥ &
| I— |

1
madd 150 200 250 300 Mokl 150 200 250 300
Cholesteraol Cholesterol

Freitag, 28. Mai 2010 Page 17



)

Revios

Freitag, 28. Mai 2010 Page 18



D

Revios

Case 3 —single risk factor
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Further Risk Stratification

Freitag, 28. Mai 2010 Page 22



Freitag, 28. Mai 2010

Further Risk Assessment

The Resting ECG
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Further Risk Assessment

Sensitivity and Specificity

True positive (TP) Abnormal test in individual with
disease
False positive (FP) Abnormal test in individual

without disease

True negative (TN) Normal test in individual without
disease

False negative (FN) Normal test in individual with
disease

Sensitivity % with disease who have an

abnormal result
(TP/TP + FN)

Specificity % without disease who have an
normal result
(TN/TN + FP)
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Normal ECG
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Minor ST
depression

Slow
upsloping

Elevation
(non-0Q lead)

Elevation
(Q-wave kead)
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Outcome of 25,927 asymptomatic men undergoing ETT
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Further Risk Assessment

Myocardial Perfusion Scanning

REINIJECTION

REINIJECTION
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Further Risk Assessment
Myocardial Perfusion Scanning
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Comparison of Noninvasive Exercise Tests: Meta-analyses
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Study Test N (% fema|e) Sensitivity | Specificity
ECG 2456 (34%) 52% 71%
Fleischmannil SPECT 3237 (30%) 87% | 64%
ECG 3721 (100%) 61% 70%
Kwok?2 (gender-specific) SPECT 842 (100%) 78% | 64%
SPECT 1249 (44%) 77% 69%
AHRQ®? (gender-specific)
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Further Risk Assessment

Coronary Angiography

Forssmann 1929
Right heart catheter
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Further Risk Assessment

Coronary Angiography
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Intravascular Ultrasound (IVUS)

IVUS image of inside a coronary artery.
IC=IVUS catheter, L=lumen, P=plaque
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Intravascular Ultrasound (IVUS)

Nissen SE et al. JAMA 2004; 291(9)1071-1080
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Further Risk Assessment

Electron Beam CT and Calcium Scoring

Calcification of the left anterior descending coronary artery (large arrow) and left circumflex coronary artery (small arrow)
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Stress ECG

Cardiac Catheterisation

Adapted from Am J Cardiac Imaging 1996;10:180-6
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Further Risk Assessment

Multi-slice CT
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Further Risk Assessment

Cardiac MR
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The ‘Activated’ Endothelium

activated endothelium

cytokines. (eg. IL-1, TNF-a)
chemokines. (eg:MCP-1, IL-8)

growth, factors. (eg. PDGF, FGF)

attracts monocytes and T lymphocytes
which, adhere. to endothelial cells induces cell proliferation and a prothrombic
state

Adapted from Koenig W. Eur Heart J,1999;1(Supp! T);T19-26,
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Markers of Inflammation in the Prediction of Cardiovascular Disease in Women
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hs-CRP, high-sensitivity C-reactive protein; SAA, serum amyloid A; sSICAM, serum intracellular adhesion molecule; IL, interleukin.
Ridker PM, et al. N Engl J Med. 2000;342:836-843. (with permission)

Freitag, 28. Mai 2010 Page 40



D

Revios

Hypercholesterolaemia and IHD
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Relationship of serum cholesterol
to mortality
(Seven Countries Study)
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(Adapted from Verschuren et al, 1995)
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Exogenous Pathway of Lipid
Metabolism

e Dietary
triglycerides
and cholesterol
Chonmicro@

LP lipase

<SSt »’ .y
k&]ﬁtﬂk I ot
Chylomicro / receptor

FFA remnant
w  toatheroma

Q
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Endogenous Pathway of Lipid
Metabolism

LPL Lipoprotein lipase
HL Hepatic lipase
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Reverse Cholesterol Transport

Cell
membrane

SRBI
LDL
receptor
FC
O [LcaT| - ‘ - VLDL, IDL, LDL
HDL . B
HDL3— o .

TG

Periphera
tissues

Free cholesterol
TG Triglycerides
CE Cholesterol esters
LCAT Lecithin cholesterol acyl transferase
CETP Cholesteryl ester transfer protein
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Phenotype Lipoprotein

elevated

Serum

cholesterol

Serum

triglyceride

Atherogenicity

Prevalence

Chylomicrons

LDL and VLDL

VLDL and

chylomicrons

Normal to

LLIJ
LLIJ
L1

Normal to

Normal to

T 1111

Normal

LB}
LA R

T T
T 1111

None seen

Common

Common

Intermediate

Common

LDL - low-density lipoprotein; IDL — intermediate-density lipoprotein; VLDL — very low-density lipoprotein. (High-density lipoprotein (HDL) cholesterol levels are not considered

in the Fredrickson classification.)
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Types of xanthoma in familial hypercholesterolaemia

(@) Achilles tendon xanthoma; (b) tendon xanthomata on the dorsum of a
hand (heterozygous familial hypercholesterolaemia); and (c) planar
xanthoma in the antecubital fossa (homozygous familial
hypercholesterolaemia). Courtesy of Professor PN Durrington.
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Significant Benefit in Lowering LDL-C Levels to
Below Current Treatment Guidelines
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Moedified from Kastelein JJP.

Atherosclerosis. 1999;143(suppl 1):517-S21
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4 LPDP

& CAREP
HPS-P

HPS-S Bl TNT: Atorvastatin 10 mg
||
TNT: Atorvastatin 80 mg

120 140
(3.1) (3.6)

LDL-C, mg/dL (mmoliL)

80
(2.1)

100
(2.6)

S = statin treated
P = placebo treated

200
(5.2)

160
(a.1)

180
(a.7)

Lipitor is licensed to reduce cholesterol in hyperlipidaemic patients
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Prescriptions used in the prevention and treatment of diseases of
the circulatory system, selected BNF paragraphs, 1981-2004,

England
45000 ~
40000 -+ -- -4 - - Anti-arrhythmic drugs A
—=8— Antiplatelet drugs . g
35000 + --- A - - Antihypertensive therapy ""

—a— Lipid lowering drugs

30000 -

25000 -

20000 -

15000 o

Number of prescriptions (000's)

10000 -

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Year
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@IELD Framingham: HDL and LDL F"PrARMA
as a predictor of CHD Risk

Risk of CAD over 4 yrs of follow-up*

* Men aged 50-70

LDL- C (mmol/L)

Gordon T etal. Am J Med 1977;62:707-714.
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Risk of CHD with increasing triglycerides

Relative risk*

Univariate analysis 1.33 2.02
Adjusted for HDL-C 1.24 1.57

*Risk ratio for CHD in middle-aged persons for each 1.1 mmol/L
{97 mg/dL} rise in serum triglycerides. Data based on meta-analysis
of 14 prospective studies.
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and the rest...
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Valve Disease

Septum X Aortic arch

Tricuspid valve
Aortic valve

Right atrium

Interatrial septum

Papillary muSCTES T .
Inferior wall
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Mitral Regurgitation

Copyright © 2005 by Elsevier

r Inc. z 5
'Copyngm © 2005 by Elsevier Inc.
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Aortic valve Disease
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Mild and moderate aortic stenosis

Natural history and risk stratification by echocardiography

Mild and moderate aortic stenosls

m
100 100
‘:i:. contral population
a0 aD | —]—[—
80 _ B0 —l_l_
Ty -
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o1 2 3 4 3 6 7 . | z 3 4 5 &
Years Years
M. of Patiants at Risk: Fig. 2 EKaplan—Meier overall survival of patients comparad with survival
176 165 145 127 112 63 4 for age- and gender-matched control subjects (P=0u004). This analysis

Flg. 1 EKaplan-#eter svent-fres survival (events:
replacement n=31, death n=14).

European Heart Journal (2004) 25, 199—-205
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aortlc  valve

includes perioperative and postoperatitve deaths for those patients
whio required valve replacement durng folloe-up. The data were taken
from the Austrian life tables of 1992 that are provided by the austrian
Statistical Irstitute and represant the surtval of the general austrian
populatian.
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Aortic Regurgitation
BONOW ET AL., ACC/AHA TASK FORCE REPORT
JACC Vol. 32, No. 5, November 1998:1486-1588
Table 15. Natural History of Aortic Regurgitation
Asymptomatic patients with normal LV systolic function (190-197):
* Progression to symptoms and/or LV dysfunction <6%ly
- Progression to asymptomatic LV dysfunction <3.5%ly
» Sudden death <0.2%/y
Asymptomatic patients with LV systolic dysfunction (204 -206):
- Progression to cardiac symptoms >25%y
Symptomatic patients (207-209):
- Mortality rate >10%/y
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Left Ventricular Hypertrophy, Hypertrophic
Cardiomyopathy and Athletes Heart
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Left Ventricular Dimensions and Athletes Heart

Cy-,_-:“ng —

Rowing/Canoeing

Swimming

X-Country Skiing

Distance Running

Soccer

”{H

Tennis

Hockay

Alpine Skiiny
o E - Effect on LV Cavity Size
Fancin
9 |:| Effect on LV Wall Thickness
Weight-Lifting ]

WrEE”ing _ y

Equestrian

Yachting

[ 20% 40% B0% 80% 1005
Impact of Sport on Cardiac Dimensions

Relative impact of different types of sports training on left ventricular (LV) cavity dimension and wall thickness
(expressed as a percentage of maximum)
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Left Ventricular Dimensions and Athletes Heart

Distribution of LV dimensions
in trained athletes

N Engl J Med 1991; 324:295-301
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Ventricular Fibrillation
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Definition of Myocardial Infarction

World Health Organisation (WHO) definition:
Two out of three of
*Typical symptoms

*Typical enzyme rise
*Typical ECG (with the development of Q waves)

Page 67



Freitag, 28. Mai 2010

Definitions of Myocardial Infarction

Pathological diagnosis - loss of cardiac myocytes (necrosis) by prolonged ischaemia

WHO

2 out of 3 of Typical symptoms
Enzyme rise
Typical ECG pattern

European Heart Journal (2000) 21, 1502-1513
doi:10.1053/euhj.2000.2305, available online at http://www.idealibrary.com on

Consensus Document

Myocardial infarction redefined — A consensus document
of The Joint European Society of Cardiology/American
College of Cardiology Committee for the Redefinition of

Myocardial Infarction

The Joint European Society of Cardiology/American College of Cardiology
Committee**
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SUMMARY Troponin levels
Definition of Ml
Myocardial necrosis is detected if ‘Maximal

Criteria for acute, evolving or recent Ml concentration of troponin T or | exceeds the decision
Either one of the following criteria satisfies the diagnosis limit (99th percentile of the values for a reference control
for an acute, evolving or recent MI: group) on at least one occasion during the first 24 h after

the index clinical event’
(1) Typical rise and gradual fall (troponin) or more
rapid rise and fall (CK-MB) of biochemical markers
of myocardial necrosis with at least one of the
following:
(a) ischemic symptoms;
(b) development of Q waves
(c) ECG changes indicative of ischemia
(ST segment elevation or depression) Implications
(d) coronary artery intervention
(e.g., coronary angioplasty).
(2) Pathologic findings of an acute MI.

eldentification of more infarcts (but this would seem
reasonable since any rise in Troponin is associated
with adverse outcome)

Criteria for established Ml *Allows appropriate secondary prevention in more
Any one of the following criteria satisfies the diagnosis for cases

established MI:

(1) Development of new pathologic Q waves on serial
ECGs. The patient may or may not remember «Social implications - HGV licenses, pilots licenses, life
previous symptoms. Biochemical markers of myo-cardialnecrosis insurance, psychological

may have normalized, depending on

the length of time that has passed since the infarct

developed.

(2) Pathologic findings of a healed or healing MI.

*Excludes previously mislabelled infarcts
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Tropomyosin

Components of Cardiac Muscle
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Cardiac Troponins )
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+100% specific for myocardial damage
*Released within first few hours
*Peak at 12-24hours

*TnT detectable up to 14 days
*Tnl detectable up to 5-7 days

*Allow quantification of infarct size

*Prognostic indicators
*Guide therapy

Sensitivity Specificity

CK 90 90
AST 90 65
™T 100 100
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Risk Stratification in Unstable Angina
Role of Troponin T

25 -
0.62-2.12
~ 2 ]
E’\i 0 >2.12
=
S 15 4 0.18-0.62
=
&
g 0.06-0.18
&) 10 .
G
j<
S
57 <0.06

0 20 40 60 80 100 120 140

Time from inclusion (days)

Cumulative risk of cardiac death or Ml based on Tropnin T levels (ug/l)
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Risk Stratification in Unstable Angina
Role of Troponin T and ECG Changes

Lindahl. Circulation
1996;93:1651

Cardiac death/MI (%)

>0.18ug/l
0.06-0.18ung/l ™nT
<0.06ug/l

ST+T ST T
ECG at rest

Five-months risk of cardiac death or Ml in relation to resting ECG and tropnin T levels during the first 24h in the
FRISC trial
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Risk Stratification in Unstable Angina
Role of Troponin T and Exercise Testing

Lindahl. Eur Heart J

1997;18:762
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Troponin T (ug/l)

Five-months risk of cardiac death or Ml in relation to exercise test response and tropnin T levels during the first 24h
in the FRISC trial
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CHD - definition

Acute Coronary Syndrome

4

No ST Elevation

N

ST Elevation

| B

Unstable Angina
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Myocardial Infarction

NSTEMI

NonQWMI
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QWMI
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