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Your Heart

Would you get Standard Rates?

Dr Jeremy Sayer

Consultant Cardiologist

St. Bartholomewôs Hospital
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Summary

¸ Cardiovascular Risk
Estimation of cardiovascular risk

Further risk assessment
·ECG, Exercise ECG, EBCT, MSCT
·The Future

Hypercholesterolaemia

¸ Valvular Disorders
The natural history

¸ Cardiomopathy
HCM, LVH or Athleteôs Heart?

¸ Ventriclular ectopics
Should you worry?
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Heart disease in UK

Causes of deaths, 2003, United Kingdom 

Men Women
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Pathology
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Atheroma

Vessel wall

Lumen

Coronary artery plaque 
and its consequences

Left ventricular cavityArea of infarction

Clot
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Risk factors for Coronary Artery Disease

Soft waterInterleukin-6Family history

StressInactivityDiabetes

SmokingHypertensionDepression

Serum amyloidHypercholesterolaemiaD-dimer

PersonalityHomocysteineC-reactive protein

ObesityGenderAlcohol

Lipoprotein (a)FibrinogenAge
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Risk factors for Coronary Artery Disease

Markers

Interleukin-6

Serum amyloidD-dimer

HomocysteineC-reactive protein

Lipoprotein (a)Fibrinogen
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Risk factors for Coronary Artery Disease

Those difficult to measure

Soft water

Inactivity

Depression

Personality
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Risk factors for Coronary Artery Disease

óStandard measuresô

Family history

Diabetes

SmokingHypertension

Hypercholesterolaemia

ObesityGender

Age
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Levels of risk associated with smoking, 

hypertension and hypercholesterolaemia

X1.6 x4

x3

x6

x16

X4.5 x9

Hypertension

(SBP 195 mmHg)

Serum cholesterol level

(8.5 mmol/L, 330 mg/dl)

Smoking

(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 
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Case 1 ïa typical 55 year old male

¸ 55 year old

¸ Smoker

¸ Blood pressure 160 

mmHg

¸ Cholesterol 7.5mmol/l

¸ Family history

The persons depicted in this presentation
are entirely fictitious.

Any resemblance to people living or dead
is purely coincidental
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¸ 55 year old

¸ Smoker

¸ Blood pressure 160 

mmHg

¸ Cholesterol 7.5mmol/l

¸ (Family history)

Case 1 ïa typical 55 year old male
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Case 2 ïa healthy 40 year old male

¸ 40 year old

¸ Non smoker

¸ Blood pressure 120 

mmHg

¸ Cholesterol 4.2mmol/l

¸ No family history
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¸ 40 year old

¸ Non smoker

¸ Blood pressure 120 

mmHg

¸ Cholesterol 4.2mmol/l

¸ No family history

Case 2 ïa healthy 40 year old male
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Case 3 ïsingle risk factor

¸ 40 year old

¸ Non smoker

¸ Blood pressure 120 

mmHg

¸ Cholesterol 7.5mmol/l

¸ No family history
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¸ 40 year old

¸ Non smoker

¸ Blood pressure 120 

mmHg

¸ Cholesterol 7.5mmol/l

¸ No family history

Case 3 ïsingle risk factor
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Case 4 ïmildly raised risk factors

¸ 40 year old

¸ Smoker

¸ Blood pressure 145 mmHg

¸ Cholesterol 5.4mmol/l

¸ No family history
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Case 4 ïmildly raised risk factors

¸ 40 year old

¸ Smoker

¸ Blood pressure 145 mmHg

¸ Cholesterol 5.4mmol/l

¸ No family history
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Further Risk Stratification
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Further Risk Assessment

The Resting ECG

http://www.mortonmedical.co.uk/welch_allyn_cp200.htm
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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

Normal in 50% on patients with chronic stable angina
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Further Risk Assessment

The Exercise ECG

Sensitivity 50 - 60%

Specificity ~ 70%
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Outcome of 25,927 asymptomatic men undergoing ETT
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Further Risk Assessment

Myocardial Perfusion Scanning
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Further Risk Assessment

Myocardial Perfusion Scanning
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Comparison of Noninvasive Exercise Tests: Meta-analyses

69%77%1249 (44%)SPECT

AHRQ62 (gender-specific)

64%78%842 (100%)SPECT

70%61%3721 (100%)ECG

Kwok12 (gender-specific)

64%87%3237 (30%)SPECT

71%52%2456 (34%)ECG

Fleischmann11

SpecificitySensitivityN (% female)TestStudy

http://www.hearthealthywomen.org/professionals/testing__diagnosis/stress_test__ecg_6.html
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Forssmann 1929

Right heart catheter

Further Risk Assessment

Coronary Angiography
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Further Risk Assessment

Coronary Angiography
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IVUS image of inside a coronary artery.

IC=IVUS catheter, L=lumen, P=plaque

Intravascular Ultrasound (IVUS)
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Nissen SE et al. JAMA 2004; 291(9)1071-1080

Intravascular Ultrasound (IVUS)

Angiogram IVUS Image
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Calcification of the left anterior descending coronary artery (large arrow) and left circumflex coronary artery (small arrow)

Further Risk Assessment

Electron Beam CT and Calcium Scoring
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Test Sensitivity (%) Specificity (%)

Stress ECG 68 77

EBCT 84 84

Cardiac Catheterisation 100 100

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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CELLULAR ADHESION 
MOLECULES

induces cell proliferation and a prothrombic 
state

activated endothelium

attracts monocytes and T lymphocytes 
which adhere to endothelial cells

cytokines (eg. IL -1, TNF -a)

chemokines (eg.MCP -1, IL -8)

growth factors (eg. PDGF, FGF )

Adapted from Koenig W . Eur Heart J 1999; 1 (Suppl T);T19 -26.

The óActivatedô Endothelium
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Markers of Inflammation in the Prediction of Cardiovascular Disease in Women

hs-CRP, high-sensitivity C-reactive protein; SAA, serum amyloid A; sICAM, serum intracellular adhesion molecule; IL, interleukin.

Ridker PM, et al. N Engl J Med. 2000;342:836-843. (with permission)
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Hypercholesterolaemia and IHD
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IntestineIntestine

Skeletal muscleSkeletal muscle

Adipose 
tissue

Adipose 
tissue

ChylomicronChylomicron

Chylomicron 
remnant

Chylomicron 
remnant

Remnant 
receptor
Remnant 
receptor

LiverLiver

Dietary 
triglycerides 
and cholesterol

Dietary 
triglycerides 
and cholesterol

LP lipaseLP lipase

Exogenous Pathway of Lipid 
Metabolism

Exogenous Pathway of Lipid Exogenous Pathway of Lipid 
MetabolismMetabolism

to atheromato atheroma

FFA
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Endogenous Pathway of Lipid 
Metabolism

IDLIDLIDL

Large 
VLDL

Large 
VLDL

Small
VLDL
Small
VLDL

LDL
receptor
LDL
receptor

LiverLiver

LPL   Lipoprotein lipase
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Reverse Cholesterol Transport

Peripheral
tissues

Cell

membrane

VLDL, IDL, LDL

LDL
receptor

LCAT CETP
FC

CECE

TG
HDL HDL3

TG
CE

Free cholesterol
Triglycerides

Cholesterol esters

CETP Cholesteryl ester transfer protein
LCAT Lecithin cholesterol acyl transferase

SRB1

FC

ABCA1

Liver
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Classification of Dyslipidaemias

Fredrickson (WHO) Classification

LDL ïlow-density lipoprotein; IDL ïintermediate-density lipoprotein; VLDL ïvery low-density lipoprotein.  (High-density lipoprotein (HDL) cholesterol levels are not considered

in the Fredrickson classification.)

Phenotype

I

IIa

IIb

III

IV

V

Lipoprotein

elevated

Chylomicrons

LDL

LDL and VLDL

IDL

VLDL

VLDL and 

chylomicrons

Atherogenicity

None seen

+++

+++

+++

+

+

Prevalence

Rare

Common

Common

Intermediate

Common

Rare

Serum

cholesterol

Normal to

Normal to

Normal to

Serum

triglyceride

Normal

(Adapted from Yeshurun et al., 1995)
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(a) 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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Prescriptions used in the prevention and treatment of diseases of 

the circulatory system, selected BNF paragraphs, 1981-2004, 

England

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

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

Year

N
u

m
b

e
r 

o
f 

p
re

s
c

ri
p

ti
o

n
s

 (
0

0
0

's
)

Anti-arrhythmic drugs

Antiplatelet drugs

Antihypertensive therapy

Lipid lowering drugs
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éééé..and the rest...
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Valve Disease
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Mitral Regurgitation
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Aortic valve Disease


