
Risk estimation in high-risk patients ……. 

……. in everybody!?

Nationale Lipidendag

17 mei 2018

Frank L.J. Visseren



Disclosures

• Research ZonMw, Wellerdieck-de Goede fonds, 
Leatare foundation, Vrienden UMC Utrecht,
Dutch Heart Foundation

• Honoraria None

• Stocks None

• Other … Fase II/III clinical research in the field of 
lipid-lowering (Sanofi, Medicines Company, 
Amgen, Pfizer, Eli Lilly, Merck, ISIS)

Guideline committees: CV Risk 
Management, CV Risk Management in 
elderly, (Genetic) lipid disorders



State of the Union 2015:

“Precision medicine gives us one of the greatest opportunities 

for new medical breakthroughs that we have ever seen…”

“…delivering the right treatments, at the right time, every time 

to the right person…”

“…the possibility of applying medicines more efficiently and 

more effectively so that the success rates are higher…”

“…a new wave of advances just like genetics 25 years ago…”



State of the Union 2015:

“…what we want is that we can make better life decisions 

and making sure that we’ve got a system that focuses on 

prevention and keeping healthy, not just on curing diseases 

after they happen.”

“…I’m asking researchers to join us in this effort. And I’m 

asking entrepreneurs and non-profits to help us create 

tools that give patients the chance to get involved as well.”



Greatest challenge for a clinician

Translating the results of (large) randomized clinical 

trials to treatment of individual patients



• Life is about risks and opportunities. It’s all about the 

future!! 

• CV risk estimation should not be limited to specific patients 

groups, but should be available for all persons/patients.

• Risk estimation is only useful when directly linked to 

treatment decisions.

• Risk estimation enables shared decision making.

CV risk estimation



Apparently healthy people

Patients with vascular disease

Patients with DM2

Elderly people/patients

CV risk prediction for everyone!



New risk chart 

CVRM 2018 

guideline 

(concept)



All elderly at 

very high 

risk???



OK

problem

problem



CV risk in elderly (patients) without

vascular disease

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



Lipid-lowering in elderly and risk of myocardial 

infarction

On average 20% CV risk reduction by lipid-lowering 

in elderly



CV risk in elderly (patients) without

vascular disease

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



CV risk in elderly patients with vascular 

disease

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



Risk categories including elderly 

people/patients (proposal!)



76 jaar

VG: CABG (2014), TIA (2016)

Roken: nee

RR 150/65 mmHg

Creatinine 120 umol/L

TC/HDLc/LDLc 6.0/0.9/3.0 mmol/L

M/ Atorvastatine 20 mg

46 jaar

VG: CABG (2014)

Roken: gestopt

RR 140/90 mmHg

Creatinine 90 umol/L

TC/HDLc/LDLc 6.0/1.4/3.0 mmol/L

M/ Atorvastatine 20 mg

Heb ik baat bij intensieve lipidenverlaging?



SMART riskscore for estimating 10-year risk for 

recurrent CV events or death in patients with 

clinical manifest vascular disease

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

43% high risk

13% very high risk

Kaasenbrood, et al  Circulation 2016;134:1419-1429



SMART riskscore

10-year cardiovascular disease risk (%) = (1- 0.81066 exp[A + 2.099]) x 100%

Where A* = 

-0.0850 x age in years + 0.00105 x (age in years)2 + 0.156 [if male] + 0.262 [if 

current smoker] + 0.00429 x systolic blood pressure in mmHg + 0.223 [if 

diabetic] + 0.140 [if history of coronary artery disease] + 0.406 [if history of 

cerebrovascular disease] + 0.558 [if abdominal aortic aneurysm] + 0.283 [if 

peripheral artery disease] + 0.0229 x years since first diagnosis of vascular 

disease - 0.426 x HDL-cholesterol in mmol/L + 0.0959 x total cholesterol in 

mmol/L - 0.0532 x eGFR in mL/min/1.73m² + 0.000306 x (eGFR in 

mL/min/1.73m²)2 + 0.139 x log(hs-CRP in mg/L)

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



SMART riskscore external validation in 

TNT/IDEAL, SPARCL, CAPRIE (n = 18,436)

Kaasenbrood, et al  Circulation 2016;134:1419-1429



SMART risk score

https://www.escardio.org/Education/ESC-Prevention-of-CVD-Programme



‘vaatrisico’



10-jaars risico (hartinfarct, beroerte, sterfte)

76 jaar

VG: CABG (2014), TIA (2016)

Roken: nee

RR 150/65 mmHg

Creatinine 120 umol/L

TC/HDLc/LDLc 6.0/0.9/3.0 mmol/L

M/ Atorvastatine 20 mg

46 jaar

VG: CABG (2014)

Roken: gestopt

RR 140/90 mmHg

Creatinine 90 umol/L

TC/HDLc/LDLc 6.0/1.4/3.0 mmol/L

M/ Atorvastatine 20 mg



iARR: large variation iRRR: no variation

individual Risk Reduction



Therapieadvies?

76 jaar

VG: CABG (2014), TIA (2016)

Roken: nee

RR 150/65 mmHg

Creatinine 120 umol/L

TC/HDLc/LDLc 6.0/0.9/3.0 mmol/L

M/ Atorvastatine 20 mg

46 jaar

VG: CABG (2014)

Roken: gestopt

RR 140/90 mmHg

Creatinine 90 umol/L

TC/HDLc/LDLc 6.0/1.4/3.0 mmol/L

M/ Atorvastatine 20 mg



Lifetime CV risk estimation for patients with 

clinical manifest vascular disease

SMART-REACH riskscore

Kaasenbrood et al. JAHA 2018, in revision.



Progress – Model Development





Lifetime risk estimation: Age as Time-Scale

Traditional Survival Analysis Age as Time-Scale

Dorresteijn et al, BMJ 2016;352:i1548



Lifetime benefit of further LDL-c lowering with 

PCSK9-i

Initiation age ≥70

Lifetime 20 years 10 years Lifetime 20 years 10 years 20 years 10 years 10 years

Risk <10%

LDL<1.8 8 3 1 5 3 1 2 1 0

LDL 1.8-2.6 10 4 1 7 4 1 3 1 1

LDL ≥2.6 14 6 2 9 6 2 4 2 1

Risk 10-20%

LDL<1.8 10 4 1 7 5 1 3 1 1

LDL 1.8-2.6 15 6 2 10 6 2 4 2 1

LDL ≥2.6 22 9 2 14 9 3 5 3 2

Risk 20-30%

LDL<1.8 15 6 2 10 8 2 5 2 2

LDL 1.8-2.6 22 10 3 15 10 3 7 3 2

LDL ≥2.6 34 13 4 19 14 4 9 5 4

Risk >30%

LDL<1.8 21 11 4 12 10 4 7 3 2

LDL 1.8-2.6 23 11 4 16 13 5 9 5 3

LDL ≥2.6 NA NA NA 32 22 8 16 7 5

Initiation age ≥40-<50 Initiation age ≥50-<60 Initiation age ≥60-<70

Median values were shown based on the estimates in the study population. NA means there were no or only one patients in the study population 

with this combination of characteristics to derive a reliable median. Importantly, expected benefit is also determined by a patient’s risk of other 

causes of mortality. For the individual patient, expected benefit should thus be estimated using a calculator and should not be derived from this 

table. NOTE: as treatment effects were truncated at age 80, in patients aged >= 70, the lifetime, 20-year and 10-year predictions are similar. 

Therefore, only 10-year predictions were shown. For patients aged 60-70, the lifetime and 20-year predictions are similar. Therefore, only 20-year 

and 10-year predictions were shown.  The subgroup of patients aged >=70 consists of patients aged 70-75 due to inclusion inclusion criteria.

Kaasenbrood et al, Heart 2018 epub



SMART-REACH lifetime score

0.9 jaar HVZ-vrije levenswinst 

9 jaar behandeling



SMART-REACH lifetime score

2,7 jaar HVZ-vrije levenswinst 

34 jaar behandeling



Estimation of individual lifetime benefit of lipid-

lowering enables shared decision making

Jaspers et al, BMJ Open, in press



Jaspers et al, BMJ Open, in press

Estimation of individual lifetime benefit of lipid-

lowering enables shared decision making



Precision medicine in clinical practice; 

coming soon!

• Risk estimating not only in ‘primary prevention’ but also

in patients with:

- Diabetes Mellitus

- Vascular diseases

- Elderly

• Estimating life-time risk

• Estimating life-time benefit of (lipid-lowering) treatment 

expressed as disease-free life years gained
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• Life is about risks and opportunities. It’s all about the 

future!! 

• CV risk estimation should not be limited to specific patients 

groups, but should be available for all persons/patients.

• Risk estimation is only useful when directly linked to 

treatment decisions.

• Risk estimation enables shared decision making.

CV risk estimation



Thank you


