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Recent trends in cardiovascular
epidemiology in Europe
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J!!Egs Cardiovascular
disease Iin Europe

 Each year CVD causes over 4.3 million
deaths in Europe

 CVD causes nearly half of all deaths in
Europe and is the main cause of the
disease burden

European Cardiovascular Disease Statistics 2008,
European Heart Network




Leading conditions in Europe

Disease Disease burden Deaths
(DALYs)

Cardiovascular diseases 23% 52%
Neuropsychiatric disorders 20% 3%
Cancer 11% 19%
Digestive diseases 5% 4%
Respiratory diseases 4% 4%
Diabetes mellitus 1% 1%
Musculoskeletal diseases 4% 0%
Sense organ disorders 4% 0%
Other NCDs 5% 2%
Total 77% 86%

CVD causes more >50% of all deaths in Europe

Cardiovascular mortality (up to 65 years) in the WHO European Region
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....and is a main contributor to the almost 20 year difference in life
expectancy across Europe




Widening gaps between & within countries

Trends in premature mortality from cardiovascular disease
in the WHO European Region (SDR, <65 years per 1000000)
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The main causes are known
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Proportion of total disease burden (DALYs) attributable to
seven leading risk factors in the WHO European Region, 2000

Risk factor

High blood
cholesterol

Overweight

Low fruit and
vegetable intake

Physical inactivity B |

1 | 1 | 1 | If g
0% 2% 4% 6% 8% 10% 12% 14%

Source: The world health report 2002 - Reducing risks. p. ing Ithy life




INTERHEART Study

Population attributable risk fractions

B Smoking

B Hypertension

O Lipids (Apo a/b ratio)
B Abdom obesity

B Diabetes

M Fruit & Veg

Hl Alcohol

O Exercise

[J Psychosocial
H Other

Salim Yusuf et al . Effect of potentially modifiable risk factors associated with myocardial
infarction in 52 countries (the INTERHEART study). Lancet 364 9437 11 Sept 2004
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Big falls in Coronary heart disease (CHD)
mortality [& in CVD mortality]
in UK & elsewhere

Hypotheses:

Risk Factors more powerful than treatments?

Tobacco control and diet are crucial

URisk factors reflect secular changes more than tablets?
CVD prevention has large potential to reduce future deaths?
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International comparisons

@Hear CHD death rates in 2004, men & women aged 35-74
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yﬂﬁ‘?gef International CHD mortality trends
in men, 1968-2003
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Source:WHO statistics 2005 Men aged 35 - 74, Standardised

WHY have CHD death rates halved
since the 1980s?

e CHD treatments?

» Risk factor reductions?
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CHD mortality rates started falling
of mersey long before effective treatments used
widely
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CABG= Thrombolysis= Statins=
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Source:WHO statistics 2005 Men aged 35 - 74, Standardised
Goldman & Cook 1984 Annals Int Med 1984 101 825) Beaglehole 1986 BMmJ 1986 292 33
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Addressing prevention & policy issues

How can we

- Explain falls in CHD mortality?
- Integrate treatment trends &

risk factor trends?

- Simultaneously consider

vast amounts of data?

- Quantify benefits from

treatments & risk factors?
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Addressing prevention & policy issues

How can we

- Explain falls in CHD mortality?
- Integrate treatment trends &
risk factor trends?
- Simultaneously consider
vast amounts of data?
- Quantify benefits from
treatments & risk factors?

Build a model...!
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What is modelling?
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What is modelling?
a simplification of reality
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J!!SQSQ IMPACT CHD Policy Model

Original Aims
To explain falls in CHD mortality
in recent decades in
Scotland / England & Wales / Ireland
New Zealand / Finland /USA & rises in China

Subsequent Aims
To predict future trends in CVD mortality
To compare policy options for reducing CVD
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Explaining the fall in co
Hear dlsease deaths in England & Wales

mersey 1981-200_

-20000 -

D

-40000

68,230
fewer deaths
in 2000

198 1 2000 Unal, Critchley & Capewell

Circulation 2004 109(9) 1101

-60000




@Heaﬂ' Explaining the fall in coronary heart dlseas!

ok mersey deaths in England & Wales 1981-2000

o 4 Risk Factors worse +13%
T - Risk Factors better -71%
-40000 -

68,230
00091 fewer deaths Treatments -42%
in 2000 Unal, Critchley & Capewell
-80000 - Circulation 2004 109(9) 1101
1981 2000

H Explaining the fall in coronary heam

@ @aYT deaths in England & Wales 1981-2000
ok mersey

eI Rk Factors worse +13%
01 Obesity (increase) +3.5%
Diabetes (increase) +4.8%
Physical activity (less) +4.4%
~20000 - Risk Factors better -71%
Smoking -“41%
Cholesterol -9%
Population BP fall -9%
-40000 Deprivation -3%
Other factors -8%
68,230 Treatments -42%
-60000 AMI treatments -8%
fewer deaths Secondary prevention -11%
Heart failure -12%
in 2000 Angina:CABG & PTCA -4%
-80000 Angina: Aspirin etc -5%

Hypertension therapies -3%

1 9 8 1 2 O O O Unal, Critchley & Capewell

Circulation 2004 109(9) 1101




341,745

fewer deaths

Explaining the fall in
in USA 1980-2000 : RESULTS

NEJM 2007; 356: 2388.

Obesity (increase) +7%
Diabetes (increase) +10%

Risk Factors better -65%

Population BP fall -20%
Smoking -12%
Cholesterol (diet) -24%
Physical activity -5%

AMI treatments -10%
Secondary prevention -11%
Heart failure -9%

Angina:CABG & PTCA -5%
Hypertension therapies -7%

i n 2 000 - Statins (primary prevention) -5%

2000 unexplained -9%
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IMPACT model: CHD mortality fall in
Finland 1982 — 1997

Risk Factors -71%

Cholesterol -53%
Smoking -11%
Blood pressure - 7%

Treatments -24%

in 1997

375 fewer deaths

AMI treatments -4%
Secondary prevention - 8%
Heart failure -2%

Angina:CABG & PTCA - 8%
Angina: Aspirin etc -2%

Other Factors -5%

1982

1997 Laatikainen et al Am J Epid 2005 162 764




Effective interventions are known -
summary

Reductions in deaths from coronary heart disease in
selected European countries: % attributed to interventions

The Netherlands - 2 | 4% 10%]
scotland, UK | 51% 9%
Finland | NIEEE 53-73% 5-24% |
Ireland 00 | 48% 8%
England & Wales, UK - e B8%
0% 50% 100%
B Treatments Risk factors E Unexplainad
Source: Hots 1888; Capewel 1998 | satdbainen 2005 Bennett 2008; Uinal 2004
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What about
CHD trends in
LOW incidence populations?




Explaining the fall in co
P!’{Qa "'dlsease in Italy 1980-2000
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Risk Factors worse +4 %

Obesity (increase) +2%
0 Diabetes (increase) + 2.5%

Risk Factors better —44 %

Cholesterol -25 %
-15000 - Smoking -9%
Population BP fall -4 %
Physical activity (incr.) -6 %
~30000 - Treatments -55 %
42 ) 927 AMI treatments -4 %
fewer deaths Secondary prevention -13 %
Heart failure -19 %
-45000 - Angina -12 %
CABG & PTCA -2%
Angina: Aspirin etc -1%
1980 2000 Hypertension therapies -1 %
Palmieri et@ Am J Public H 2009 Statins 1° prevention -2 %

H Explaining the CHD mortality fall |n.

'Focssse Sweden 1986-2002: RESULTS

Bjorck eta Eur Heart J 2009

Risk Factors worse +11%
Obesity (increase) +3%

Diabetes (increase) +8%

Risk Factors better -66%
Cholesterol (diet) -39%

Population BP fall -9%

Smoking -20%

Physical activity -13%

""" Treatments -36%

AMI treatments -6%

1 3,1 80 fewer Unstable angina 2%

. Secondary prevention -12%

Deaths in 2006 - Heart failure 7%

..... Angina:CABG & PTCA -3%
1 986 2002 Hypertension therapies -4%

Statins (primary prevention) -2%

Unexplained -9%




Fﬂea Explaining the 80% CHD morta‘lm

W o mersey! 1N Iceland 1981-2006: RESULTS

Circulation 2009 [in press]

Risk Factors worse +9%
Obesity (increase) +4%
Diabetes (increase) +5%

Risk Factors better -86%
Cholesterol (diet) -36%

Population BP fall -25%
Smoking -20%
Physical activity -5%
''''' Treatments -25%
AMI treatments -3%
295 fewer deat Unstable angina 2%
Secondary prevention -8%
i Heart failure -5%
in 2006 — Angina:CABG & PTCA -3%
""" Hypertension therapies -2%
1 981 2006 Statins (primary prevention) -0.5%
Unexplained -2%
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USING THE IMPACT MODEL

1. Replication in other populations

2. Populations with RISING CHD




IMPACT model:
€@ teart RISE in Beijing 1984 - 1999
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In 1999: 1820 EXTRA DEATHS
ATTRIBUTABLE TO RISK
FACTOR CHANGES

Cholesterol 77%

2000 -+

Diabetes 19%
BMI 4%
Smoking 1%

370 FEWER DEATHS BY
TREATMENTS
AMI treatments 41%
Hypertension treatment 24%
Secondary prevention 11%
Heart failure 10%

-500 -
Aspirin for Angina 10%

1984 crchoycopoatietar 1999 angina:caBG & PTCA 2%
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Summary - falls in CHD mortality:

* Prevention more powerful than treatments

» Cholesterol, blood pressure & smoking crucial (45% -75%
due to risk factor reductions)

* Risk factor falls reflect population_changes more than tablets

 CVD prevention has large potential to reduce future deaths
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Opportunities for interventions
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B Coefficients = % fall in CHD mortality
per unit decrease in risk factor

(from meta-analyses & cohorts)

Cholesterol lowering rsc 2007
U 0.1mmoln population mean cholesterol =
U 4% reduction in CHD mortality

Blood pressure psc Lancet 2003
U 1 mm Hg Systolic BP = (2% CHD deaths

Smoking InterHEART, 2004
1% U Smoking prevalence = 1% CHD deaths

ObeSity Bodgers, 2007
0.1 Kg/m2 U BMI = U 0.25% CHD deaths

Ford et al, NEJM 2007 356 : 2388-




m*,!ggs Are trends in CVD
mortality changing?

« Smoking has been declining but the rate of
decline is slowing. Women are smoking nearly as
much as men and girls often smoke more than
boys

* Dietary patterns are converging

» Levels of physical inactivity are high

European Cardiovascular Disease Statistics 2008,
European Heart Network

Coronary heart disease mortality trends by age and deprivation in men and women
(Scotland 1996-2006). SIMD=Scottish Index of Multiple Deprivation
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O'Flaherty, M. et al. BMJ 2009;339:b2613
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 THE public health challenge in Europe
* Widening gaps within and between Member States

* Increasing burden on health systems, economy
and society

 There may be a flattening decline in mortality
among younger adults

« Significant potential for health gain
— Main causes are known
— Effective interventions are known
— Prevention is a vital investment

— Comprehensive and integrated approach is
needed
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Thank you

robin.ireland@heartofmersey.org.uk




