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Atherosclerose is meer dan lipiden
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INTERHEART: Clinical implications

• 9 simple and modifiable risk factors are strongly 
associated with acute MI worldwide.

• These 9 risk factors account for >90% of the PAR 
globally and in most regions.

• Abnormal ApoB-ApoA1 ratio and smoking are the 2 

Yusuf S et al. Lancet. 2004;364:937-52.
PAR = population attributable risk
Apo = apolipoprotein

• Abnormal ApoB-ApoA1 ratio and smoking are the 2 
most important risk factors and account for over 
two thirds of the PAR.

• Implementing preventive strategies based on our 
current knowledge would prevent the majority of 
premature CHD worldwide.



15 18 20 23 26
11 13 15 17 19
8 9 11 12 14
5 7 8 9 10

8 10 11 13 14
6 7 8 9 10
4 5 6 7 7
3 3 4 5 54 5 6 7 8
3 4 4 5 5
2 3 3 3 4
1 2 2 2 32 3 3 4 4
2 2 2 3 3

8 10 11 13 14
6 7 8 9 10
4 5 6 7 7
3 3 4 5 54 5 6 7 8
3 4 4 5 5

niet-rookster rookster

Vrouwen

180

160

140

120

180
160

180

160

140

120

23 27 31 35 38
17 20 23 26 29
12 15 17 19 21
9 11 12 14 16

13 15 17 20 22
9 11 13 14 16
6 8 9 10 12
5 6 7 7 87 9 10 12 13
5 6 7 8 9
4 5 5 6 7
3 3 4 4 54 5 6 7 8
3 4 4 5 6

14 16 19 21 24
10 12 14 16 17
7 9 10 11 13
5 6 7 8 98 10 11 13 15
6 7 8 9 11

niet-roker roker

Mannen

Leeftijd

65

60

55

SBD

Sterfterisico (10-jaarsrisico, %) voor pat. zonder HVZ en zonder DM2

1 1 1 1 1
0 0 1 1 1
0 0 0 0 1
0 0 0 0 0

2 2 2 3 3
1 1 2 2 2
1 1 1 1 11 1 2 2 2
1 1 1 1 1
1 1 1 1 1
0 1 1 1 1 1 1 2 2 2

1 1 1 1 1
1 1 1 1 1
0 0 1 1 1

2 3 3 4 4
2 2 2 3 3
1 1 2 2 2
1 1 1 1 2

3 4 4 5 5
2 3 3 3 4
1 2 2 2 3

180
160
140
120

180
160
140
120

160
140
120

4 5 6 7 8 4 5 6 7 8 

1 1 1 1 2
1 1 1 1 1
0 1 1 1 1
0 0 0 1 1

3 4 4 5 6
2 3 3 4 4
2 2 2 3 33 3 4 4 5
2 2 3 3 3
1 2 2 2 2
1 1 1 2 2 2 2 2 3 3

1 2 2 2 2
1 1 1 1 2
1 1 1 1 1

5 6 7 8 9
4 4 5 6 6
3 3 4 4 5
2 2 3 3 3

6 7 8 9 11
4 5 6 7 8
3 4 4 5 5

4 5 6 7 8 4 5 6 7 8 

55

50

40

0-4% risico van
sterfte door HVZ

totaal cholesterol/HDL-cholesterol ratio
5-9% risico van
sterfte door HVZ. 

� 10% risico van
sterfte door HVZ
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SCORE: wie behandelen?
Patiënten zonder HVZ en zonder DM2

0-4% risico van sterfte door HVZ
Leefstijladviezen; doorgaans geen medicamenteuze 
behandeling

5-9% risico van sterfte door HVZ5-9% risico van sterfte door HVZ
Leefstijladviezen; overweeg medicamenteuze behandeling bij 
additionele risicofactoren

�  10% risico van sterfte door HVZ
Leefstijladviezen; meestal medicamenteuze behandeling



Beperkingen van huidige CVR analyse
• Risico tabellen omvatten niet factoren zoals familie 

geschiedenis, metabool syndroom, insulineresistentie.

• Subklinische atherosclerose= atherosclerose (secundaire 
preventie?)



Voordelen
screenen op subklinische atherosclerose

• Betere diagnose:   Vroege opsporing

• Betere en gerichte interventies om CVD risico en 
mortaliteit te verlagen

Wilson PWF, Smith SC, Blumenthal RS, Burke GL, Wong  ND, Task Wilson PWF, Smith SC, Blumenthal RS, Burke GL, Wong  ND, Task 
force 4, 34force 4, 34 thth Bethesda Conference, JACC 2003; 41: 1898Bethesda Conference, JACC 2003; 41: 1898--19051905



Mr President
• Examination:

– BMI 28 kg/m 2

– BP: 150/88 mm Hg

– Cardiopulmonary exam: 
normalnormal

• Laboratory results: 
– TC: 5.7 mmol/L
– HDL-C: 0.9
– LDL-C: 3.6
– TG: 2.5



What is WJC’s 10-year absolute risk
of fatal/nonfatal MI?

• A 12% absolute risk is derived from points assigned  in 
Framingham Risk Scoring to:
– Age: 6
– TC: 3
– HDL-C: 2
– SBP: 2
– Total:    13 points

In 1992 he exercised 14 minutes in a Bruce protocol exercise stress 
test to 91% of his maximum predicted heart rate without any 

abnormal ECG changes.   He started on a statin in 2001.   But in 
Sept 2004, he needed urgent coronary bypass surgery.



Leefstijl: De hond uitlaten…….!?

©2006.  American College of Physicians.  All Rights  Reserved.





IMT meting nodig…..?



Dhr. D. Omoor

• Man, 52 jr, 10 jaar DM 
• Eerste m.i. 48 jaar oud

• Med: Simva 40, Losartan 100, ASA 100,
Metoprolol 50, metformine 2x 1gr, glimepiride 2 mgMetoprolol 50, metformine 2x 1gr, glimepiride 2 mg
• BMI: 28,8 Kg/m2, 
• BD: 115/75
• HbA1c: 6,5%
• LDL-C: 2,0 mM, 
• apoB: 0,75 g/L
• Microproteinurie: -

IMT?



Dhr. P. Atent

• Man, 55 jr, 10 jaar DM 
• Positieve fam A voor AS

• BMI: 25,1 Kg/m2, 
• BD: 135/85 IMT li: 0,82• BD: 135/85
• Glucose: 5,8 mM
• LDL-C: 3,4 mM, 
• apoB: 0,99 g/L
• Microproteinurie: -

IMT li: 0,82
IMT re: 0,68
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Common carotid artery

Critical place in the
vascular system



What What is IMTis IMT

IMT: 778 mmmmm

Normal

Large

Very large
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Quality Intima Media ThicknessQuality Intima Media Thickness

IMT detection is based on RF ultrasound processing



ACI
ACE

1 cm onder de bifurcatie



Recommendations  

• 2000 AHA working group on identifying the high-risk 
patient for primary prevention: noninvasive tests of 
atherosclerotic burden (Circulation 2000;101:e12-e15)

• 2003 ESH/ESC guidelines for management of arterial • 2003 ESH/ESC guidelines for management of arterial 
hypertension (J Hypertens 2003, 21:1011)

• 2003 European guidelines on cardiovascular disease 
prevention in clinical practice (Eur Heart J 2003; 24:1601)

• 2004 Mannheim Intima-media thickness consensus
(Cerebro Dis 2004;18:346)



Mannheim Carotid Intima-Media 
Thickness Consensus (2004-2006)

“ ... According to the current evidence it does 
not fulfill the characteristics of an accepted 

risk factor.” 

“ ... There is no need to “treat IMT values” nor 
to monitor IMT values in individual patients 

apart from exceptions…..”  

Touboul et al. Cerebrovasc Dis 2007; 23: 75-80



Waarom cIMT?

• Risico stratificatie

• Monitoring ziekte progressie na instellen 
behandelingbehandeling

• Bevorderen therapietrouw

• Ziekte inzicht verhogen bij patienten 

• Gevaar: valse hoop!



CIMT & risico stratificatie

• Wie? 
– Pten zonder  atherosclerose
– Pten zonder  DM of erfelijke dyslipidemie

• SCORE, 
– 10 yrs risk > 10% -> behandeling
– 10 yrs risk 5-10% (?) 
– 10 yrs risk < 10% -> geen actie

• Risico stratificatie obv SCORE 



Carotid B-Mode Ultrasonography

• Measurement of intimal medial thickness
• Non-invasive, inexpensive, no radiation
• Well-established as an indicator of cardiovascular 

risk from epidemiologic studies
• Published clinical trials on utility of carotid IMT as • Published clinical trials on utility of carotid IMT as 

measure of progression of atherosclerosis and 
effects of therapy

• Accuracy of assessments depends on experience 
of those interpreting scans



Intimal medial thickness over time

Devine JNC 2006;13: 710-8

Approximate 75th % for age and gender



Intima media thickness (IMT) of the carotid artery 
bulb in 391 healthy men (58 yr of age) in the 

Atherosclerosis and Insulin Resistance (AIR) 
study

(J Hulthe et al, ATVB 2000; 20: 2140-2147)
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Cardiovascular Health Study: 
Combined intimal-medial thickness 

predicts total MI and stroke

Cardiovascular Health Study (CHS) (aged 65+): MI or stroke rate 25% over 7 
years in those at highest quintile of combined IMT (O’Leary et al. 1999)



The Rotterdam study: combined 
IMT by quartile � risk of MI

2nd 
quartile

3rd 
quartile

4th 
quartile

3
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5
Case control study mean age 71 
yrs;  n = 194 MI’s

1st quartile

quartile

0

1

2

Odds ratio

Iglasias del Sol. Eur Heart J 2002;23:934-40

Adjusted for age, gender, BMI, BP, Total Chol, HDL, smoking & DM

1 2.3 3.1 4.8



ARBITER 2: Primary Endpoint 
Carotid IMT Across 12 Months

DDDD CIMT at 12 months

• Statin vs ER niacin + 
statin P = 0.08

• Intent -to-treat analysis 
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68% decrease in progression

• Intent -to-treat analysis 
of statin vs. ER niacin + 
statin P = 0.048

• Non-Insulin resistant 
pts only: statin vs. ER 
niacin P = 0.026

Taylor AJ, et al.  ARBITER 2: A double-blind, place bo-controlled study of extended-release 
niacin on Atherosclerosis progression in secondary prevention patients treated with statins.  
Circulation .  2004
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Increased Carotid Intima-Media Thickness as a Predi ctor of the Presence and Extent of 
Abnormal Myocardial Perfusion in Type 2 Diabetes 

Diaberi et al. Diab Care 2010; 33: 372-374
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CIMT: VRAGEN 

• Interobserver/intraobserver variabiliteit
• Sensitiviteit
• lokalisatie • lokalisatie (internal Carotid? Bifurcation?)

• B-Mode? M-Mode?
• Specifieke behandeling voor CIMT?
• Asymptomatische patienten?
• Normaalwaarde: 0,70 of 0,90 mm?



Dhr. R. Oken
• Man, 49 jr 
• Eerste m.i. 40 jaar oud
• Roken:++

• Med: Inegy 10/40,  ASA 100, coversyl 5 mg, 
monocedocard 50, metoprolol 2x 50, monocedocard 50, metoprolol 2x 50, 

• BMI: 24 Kg/m2, 
• BD: 105/65
• HbA1c: 5,8%
• TG 5,0 mmol/L, TC 4,8
• apoB: 0,75 g/L
• Microproteinurie: -

IMT?



Dhr. R. Oken
• Man, 49 jr 
• Eerste m.i. 40 jaar oud
• Roken:++

• Med: Inegy 10/40,  ASA 100, coversyl 5 mg, 
monocedocard 50, metoprolol 2x 50, monocedocard 50, metoprolol 2x 50, 

• BMI: 24 Kg/m2, 
• BD: 105/65
• HbA1c: 5,8%
• TG 5,0 mmol/L, TC 4,8
• apoB: 0,75 g/L
• Microproteinurie: -

IMT:
Li:0,48 mm

Re: 0,50 mm



Mevr. I. Emte
• Vrouw 52 jr 
• Moeilijk instelbare hypertensie
• heFH
• Roken: gestopt 7 jaar eerder

• Med: ASA 100, HTZ 25 mg, (verdraagt geen simva) • Med: ASA 100, HTZ 25 mg, (verdraagt geen simva) 
• BMI: 26 Kg/m2, 
• BD: 165/100
• HbA1c: 5,5%
• TC 8.1, TG 1.93, HDL 2.1; LDLC 5.2
• apoB: 1.32 g/L
• Microproteinurie: -

IMT?



Mevr. I. Emte

• Vrouw 52 jr 
• Moeilijk instelbare hypertensie
• heFH
• Roken: gestopt 7 jaar eerder

• Med: ASA 100, HTZ 25 mg, • Med: ASA 100, HTZ 25 mg, 
(verdraagt geen simva) 

• BMI: 26 Kg/m2, 
• BD: 165/100
• HbA1c: 5,5%
• TC 8.1, TG 1.93, HDL 2.1; 

LDLC 5.2
• apoB: 1.32 g/L
• Microproteinurie: -

IMT
Li:1,25 mm

Re:0,70
Forse plaque in bulbus



Dhr. V. Aat
• Man, 55 jr 
• Hypertensie, PTCA 2 maal 1 jaar eerder
• Roken:1-2 keer per week sigaar

• RvK: bijwerkingen op statines

• Med: ASA 100, pantozol 20, plavix, bisoprolol 2,5 mg, perindopril 4 mg  
• BMI: 26,5 Kg/m2, 
• BD: 150/75

• TG 1,3 mmol/L, TC 6,3; HDL 1,2 ; LDL 4,6 
• apoB: 1,42 g/L; Lp(a): 692 mg/L; glyHb 5,4%
• Microproteinurie: 20 mg/L in portie

IMT?



Dhr. V. Aat
• Man, 55 jr 
• Hypertensie, PTCA 2 maal 1 jaar eerder
• Roken:1-2 keer per week sigaar

• RvK: bijwerkingen op statines

• Med: ASA 100, pantozol 20, plavix, bisoprolol 2,5 mg, perindopril 4 mg  
• BMI: 26,5 Kg/m2, 
• BD: 150/75

• TG 1,3 mmol/L, TC 6,3; HDL 1,2 ; LDL 4,6 
• apoB: 1,42 g/L; Lp(a): 692 mg/L; glyHb 5,4%
• Microproteinurie: 20 mg/L in portie IMT:

Li:0,75 mm
Re: 1,05 mm



Dhr V. Aat

• Atorvastatine wordt 
gestart 40 mg/d

TC 6,3 3,8

HDL 1,2 1,0

LDL 4,6 2,4

Na 1jaar

• IMT: 
LDL 4,6 2,4

TG 1,3 0,8

ApoB 1,3 0,80

0,851,05RE

0,710,75LI

Na 1jaar



Conclusie

• IMT kan NIET de klassieke risicofactor 
analyse vervangen

• IMT helpt om patienten inzicht te geven • IMT helpt om patienten inzicht te geven 
in hun ziekte

• Mogelijk therapietrouw verhogend
• IMT waardevol in follow-up


