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INTERHEART: increasing number of risk 
factors are related to the risk of MI
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2.9 2.4 1.9 3.3 13.0 42.3 68.5 182.9 333.7

Yusuf S et al. Lancet. 2004;364:937-52.

Smk = smoking; DM = diabetes; HTN = hypertension; Obes = obesity; Ps = psychosocial factors *Plotted on a doubling scale 



Aim

Assess six major secondary prevention risk factors after a first 

MI and: 

• An increasing number of these risk factors not at target and 

prognosis, compared to matched controls

• The riskfactors’ relative importance for CV events and 

mortality



The SWEDEHEART 
registry



Study design

MI

6-10 weeks

Index 
hospitalization

1st cardiac 
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Mortality, CV event or 
end of follow-up, up to 

12 years

2006-2016



• All-cause mortality 
• Cardiovascular mortality
• Ischemic stroke
• Heart failure hospitalisation
• Major bleeding
• Exploratory analyses: 
• MACE (mortality, MI, stroke)

• Myocardial infarction 

Outcomes



65,002 
first MI patients

325,010 age and sex matched 
controls, no prior MI

Study population

1:5

Matched controls were individuals ever 
registered in the: 
• national hospital outpatient registry 

(50% of the controls) 
• inpatient registry (50% of the controls) 
• total number of individuals: >3 miljon
• start date 1987



• Blood pressures: ≥140/≥90 mmHg

• Elevated fasting plasma glucose: ≥7.0 mmol/L (≥126 mg/dL)

• Obesity: BMI ≥30 kg/m2      

• LDL-C: ≥1.8 mmol/L (≥70 mg/dL)

• Current smoking

• Not performing ≥30 minutes of moderate intensity daily physical 
activity ≥5 days/week (“insufficient physical activity”)

Secondary prevention risk factors not at target



Methods
• Unique identification number matching between registires
• In adjusted Cox regression models (COPD, cancer, dementia):
• increasing number of risk factors outside target and outcomes were 

assessed

• prespecified age strata

• Compared the relative importance of risk factors for outcomes



Results



Population characteristics
Patients Controls

n 65,002 325,010

Age (years) 64 (57, 69) 64 (57, 69) 

Females (%) 26.3 26.3

Current smoker (%) 29.7 -

Diabetes mellitus (%) 17.9 -

BMI (kg/m2) 26.9 (24.5, 29.8 ) -

Systolic blood pressure (mmHg) 130 (120, 140) -

Diastolic blood pressure (mmHg) 78 (70, 81)

Physical activity <5 days/week (%) 50.4 -
(median; Q1, Q3)



n= 6355 (10.0%)

Physical inactivity

Smoking

Fasting glucose ≥7.0 

Hypertension

LDL-C ≥1.8

Obesity

Relative risk factor importance for outcomes

n= 4778 (7.53%)

Smoking

Fasting glucose ≥7.0 

Physical inactivity

Hypertension

LDL-C ≥1.8

Obesity

MIAll-cause mortality



n= 11100 (17.5%)

Physical inactivity 

Smoking

Fasting glucose ≥7.0 

Hypertension

LDL-C ≥1.8

Obesity

MACE

n= 2378 (3.75%)

Smoking

Physical inactivity

Hypertension

LDL-C ≥1.8

Fasting glucose ≥7.0 

Obesity

Major bleeding

Relative risk factor importance for outcomes



Cumulative incidence by outcome
All-cause mortality Cardiovascular mortality



All-cause 
mortality

CV 
mortality

Heart 
failure 
hospitalisat
ion

Association between number of risk factors and 
outcomes compared to controls



MACE

Stroke

Major 
bleeding

Association between number of risk factors and 
outcomes compared to controls



Matched controls

No risk factors

1 risk factor

2 risk factors

3 risk factors

4 risk factors

> 4 risk factors

Association between risk factors and outcomes 
stratified by age: <55, 56-64, 65-70, 70-75

All-cause mortality

-CV mortality
-Heart failure 
hospitalisation
-Stroke
-Major bleeding



Cumulative incidence of myocardial infarction

Exploratory outcome. Comparator: no risk factors.
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Conclusions

In this real-world population of patients with MI and over 10 
years of follow-up:
• Insufficient physical activity and current smoking were the strongest 

predictors of future major outcomes

• Raised LDL-C (at statin steady state) and obesity were the weakest

• For every risk factor at target, there was a linear, stepwise additional 
reduction in risk of all outcomes

• Patients after a MI with no risk factors had the same hazard of all-cause 
mortality, CV mortality and stroke as compared to controls



Thank you for your attention!
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