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Topics – prevention of vascular disease

• Part 1: current practice: 10-year risk prediction

• Part 2: individual treatment effect estimation

• Part 3: example “Statins in the elderly”



ZonMw meeting “Diversity”



Diversity in clinical practice



Randomised trials: “average” patient
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Randomised trials: “average” patient
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From RCT to individual



Mr. C. 55 years
Smoking: no
Diabetes: no
CVD-history: negative
RR 160/90 mmHg 
TC 6 mmol/L 
HDLc 1.00 mmol/L 

Individual 10-year CVD risk



Mrs. A. 65 years
Smoking: yes
Diabetes: no
CVD-history: negative
RR 140/90 mmHg 
TC 4 mmol/L 
HDLc 1.00 mmol/L 

Individual 10-year CVD risk



SMART risk score

Heart. 2013 Jun;99(12):866-72
Circulation. 2016 Nov 8;134(19):1419-1429
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Individual treatment effect

Individual Absolute Risk Reduction
=

Individual Absolute Risk
X

Relative Risk Reduction



Individual treatment effect

Individual Number Needed to Treat (iNNT)
=

1 / Individual Absolute Risk Reduction (iARR)



Case discussion

10-yr CVD risk = 13%
LDL-cholesterol = 4.2 mmol/L
Relative risk reduction = 31%

10-yr iARR = 13% * 0.31 = 4.0%
10-yr iNNT = 1 / 0.04 = 25

10-yr CVD risk = 14%
LDL-cholesterol = 2.2 mmol/L
Relative risk reduction = 17%

10-yr iARR = 14% * 0.17 = 2.4%
10-yr iNNT = 1 / 0.024 = 42
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PROSPER 
(n=5804)

ASCOT-LLA 
(n=2415)

SMART 
(n=1603)

Age (years) 70-82 70-79 70-82

Origin Scotland, Ireland, 
the Netherlands

United Kingdom, 
Scandinavia the Netherlands

Intervention Pravastatin 40 mg Atorvastatin 10 mg Observational

Control Placebo Placebo Observational

Mean follow-up (years) 3.2 3.3 5.6

Statin treatment effect 
(HR [95%CI])

With CVD: 
0.78 [0.66-0.93]
Without CVD*: 
0.87 [0.73-1.03]

Without CVD*: 
0.87 [0.73-1.03] NA

What is the absolute benefit of statin therapy in 
individuals ≥70 years of age?

Clin Res in Cardiol. 2017 Jan;106(1):58-68



Model development and validation

• Two models:
– Patients WITH vascular disease
– Patients WITHOUT vascular disease

• Predictors:
– Classical risk factors
– Polyvascular disease
– Number of medications

• Competing risk analysis

Clin Res in Cardiol. 2017 Jan;106(1):58-68



Risk estimation example

• Individual 10-year CVD risk = 
(1 - 0.801 ^exp(A – 1.968) * 100%

• A = 0.283 (if male) + 0.037 * (age in years) + 0.290 (if current 
smoker) + 0.210 (if diabetes) + 0.090 * (number of 
medications) + 0.0060 * (systolic blood pressure in mmHg) + 
0.0070 * (LDL-cholesterol in mmol/L) - 0.359 * (HDL-
cholesterol in mmol/L) - 0.061 * (MDRD in ml/min/1.73) + 
0.00048 * (MDRD in ml/min/1.73) 2

• Relative risk reduction with a statin 15%

Clin Res in Cardiol. 2017 Jan;106(1):58-68



Elderly patients with vascular disease

Clin Res in Cardiol. 2017 Jan;106(1):58-68



Elderly patients without vascular disease

Clin Res in Cardiol. 2017 Jan;106(1):58-68



• Patients with vascular disease:
– Statin treatment is beneficial for most

• Patients without vascular disease:
– The prediction model identifies those who benefit (most) from

statin therapy
– ARR ≥ 3.0% (NNT ≥ 33): 47% of patients

Conclusions

Clin Res in Cardiol. 2017 Jan;106(1):58-68



Implications

Ouderen risicoscore



Treatment harm:

• Adverse events (NNH)

• Financial costs

• Daily pill burden

Discussion



Advantages of individualized medicine 

• Identifying the right patient to treat

• Lower number needed to treat

• Shared decision-making

• Saves costs for expensive treatment strategies



Future directions

• Lifetime benefit
– Gain in disease-free life-expectancy
– Quality of life

• Cost-effectiveness

• Implementation
– Guidelines
– Vaatrisico app Ouderen risicoscore
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