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Individual patient



Greatest challenge for a clinician

Translating the results of (large) randomized clinical 

trials to treatment of individual patients



Clinical practice

Cardiovascular disease 

runs in my family. Do I 

need to use aspirin or a 

statin? Research shows the on 

average patients benefit 

from aspirin or a statin.Does that mean that I 

will benefit too?



Not all patients with clinical manifest vascular 

disease are at (very) high risk for a recurrent 

vascular event!

Dorresteijn et al. Heart 2013;99:866-872.

43% high risk

13% very high risk



What do we know from trials about CVD 

prevention?

• Lipid-lowering reduces CVD risk (LDL-c <1.8 mmol/l)

• Blood pressure-lowering reduces CVD risk (RR <140 mmHg)

• Antitrombotic therapy reduces CVD risk in CV patients 

• Lifestyle changes reduce CVD risk (stop smoking)



JUPITER

Primary Trial Endpoint : MI, Stroke, UA/Revascularization, CV Death

Placebo 251 / 8901

Rosuvastatin 142 / 8901

HR 0.56, 95% CI 0.46-0.69

P < 0.00001

- 44 %
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Number at Risk Follow-up (years)

Rosuvastatin

Placebo

8,901 8,631 8,412 6,540 3,893 1,958 1,353 983 544 157

8,901 8,621 8,353 6,508 3,872 1,963 1,333 955 534 174

Ridker et al NEJM 2008



Translating the results of trials to clinical 

practice

Trials report a single average relative effect.

Applicable to which patiënt? Average patiënt?

There is a range of treatment effect! Presumably based on 

patient characteristics.

One treatment fits all is an oversimplification of clinical 

reality.



SHARP (resultaten)

Lancet 2011;377:2181-2192



Average patient?

-------------------------------------------------------
30% female



Average patient?

70% male
-------------------------------------------------------
30% female



Average patient?

----------------------------------------------------------------------
30 years



Average patient?

70 years
----------------------------------------------------------------------
30 years



What do I, as a doctor, want to know 

before start of treatment?

The effect of a treatment in terms of absolute risk reduction 

in an individual patient

The harm of treatment in that same patient.

Then I am able to weigh treatment effect against harm





Distribution of individual treatment effect of 

rosuvastatin in high-risk patients (JUPITER)

Framingham based Reynolds based
Optimal fit model 

based

Median 4.4% (IQR 2.6-7.0%)

Mean 5.1%

Median 4.2% (IQR 2.5-7.1%)

Mean 5.4%

Median 3.9% (IQR 2.5-6.1%)

4.5%

BMJ 2011;343:d5888



Individualized treatment effect prediction 

of cholesterol-lowering

Age 60 years

Gender male

Current smoking no

BP lowering meds yes

Family Hx CHD positive

LDLc 2.8 mmol/L

hsCRP 4.3 mg/L

Diabetes No



Individualized treatment effect prediction 

of cholesterol-lowering

Age 55 years

Gender female

Current smoking yes

BP lowering meds no

Family Hx CHD negative

LDLc 2.8 mmol/L

hsCRP 4.3 mg/L

Diabetes No



Net benefit of individualized treatment 

effect prediction (based on JUPITER)

BMJ 2011;343:d5888



Dorresteijn et al. Circulation 2013;127:2485-2493



What is your 5-year Number Willing to Treat (NWT) for 

atorvastatin 80mg vs low-dose statin therapy?

(Harm of 1 MCVE = Harm of ... persons treated) 

N Engl J Med 2005;352:1425-35. JAMA 2005;294:2437-45.

TNT IDEAL

Prediction model for estimating the effect of high-

dose vs usual dose statin on CV risk reduction 



Prediction model for estimating the effect of high-

dose vs usual dose statin on CV risk reduction 

Dorresteijn et al. Circulation 2013;127:2485-2493



Model validation

Derivation cohort (TNT):

C-statistic: 0.67 (95% CI 0.65-0.68) 

G&B-test p-value: 0.65

Validation cohort (IDEAL):

C-statistic: 0.63 (95% CI 0.62-0.65) 

G&B-test p-value: 0.30

Dorresteijn et al. Circulation 2013;127:2485-2493



Distribution of baseline risk and predicted 

absolute treatment effect TNT / IDEAL

Baseline risk Treatment effect

Dorresteijn et al. Circulation 2013;127:2485-2493



Model presentation



Results – prediction model



Net benefit

Dorresteijn et al. Circulation 2013;127:2485-2493



Dorresteijn et al. Eur Heart J 2011;32:2962-2969



Van der Leeuw et al. Eur Heart J 2014;35:837-843



‘Vaatrisico’ in the App-store 



Next step:

Estimating disease-free life-years gained

Dorresteijn et al. manuscript in preparation



Next step:

Estimating disease-free life-years gained

Dorresteijn et al. manuscript in preparation



Conclusions / implications

• By using clinical trial data better it is possible to predict the 
absolute treatment effect of lipid-lowering therapy (but 
also blood pressure-lowering and antitrombotic treatment) 
in individual patients

• Some patients have large CV risk reduction from 
preventive treatment, other patients have little or no effect 
from treatment or may even be harmed

• The average patient does not exist!

• We need to consider stop giving the same average lipid-
lowering (or blood pressure-lowering or antitrombotic) 
treatment to each patient and first consider what the 
absolute treatment effect will be in an individual patient



One pill for all patients? 

No!

With the introduction in cardiovascular medicine of new 

biologicals and monocolonal antibodies there is an 

explicit need to identify those patients at high risk and, 

even more important, benefiting the most from treatment.



www.vasculairegeneeskundeutrecht.nl



Subgroup analyses is not the solution!

Univariable analyses of patient characteristics that modify relative

treatment effect

Disadvantages:

• Multiple testing (FP)

• Loss of statistical power

• One patient characteristic at the time:

• Full range of treatment effect heterogeneity remains 

undiscovered

• Correlation of characteristics (FN)

• Does not address heterogeneity of absolute treatment effect



Then what do we need?

• A model for estimation of absolute treatment effect for individual

patients, based on multiple characteristics together...

• ...allowing to test heterogeneity of both absolute and relative

treatment effect...

• ...while minimizing the risk for FP and FN results.

• Applicable before start of intended therapy

• Also applicable in fields of medicine where risk scores are not 

yet available



Clinical interpretation

Dorresteijn et al. Circulation 2013;127:2485-2493


