Development of novel CVD

score for Thail population

The Rama-EGAT study group

i
Q%El:
18
e
M




" B
Coronary artery disease
m Major cause of death

and disability in the
developed world

+5== m Increasing frequency In

2 B85 the developing world
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Coronary artery disease

m Multiple risk factors

m Prevention better than
treatment
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Coronary disease risk prediction
score

The Framingham heart
study has been a leader
In the development of
multivariable models to
estimate the risk of
coronary heart disease.




Coronary disease risk prediction
score

Coronary Disease Risk Prediction Score Sheet for Men Based on Total Cholesterol Level

m Determining risk

Lt
Years Foints Age
30-34 Bl
35-39 [ [Total Cholesteral
4044 1 L] [ ]
4543 2 HDL Cholesterol
50-54 3
55-59 4 [Blood Pressure
6064 5
65-69 G Diabetes
7074 T
Smoker
Point Total
<160 Very low
160-198 415 Low Step & (delermine CHD risk from point totaly
200238 5.16-6.21 Moderate [CHO Risk
240273 6.22.7.24 Foint 10 YT
>280 >7.25 Total CHD Risk
=1 2%
3] 3%
Step 3 1 3%
2 4%
2 5%
<35 <0.90 2 4 7%
3544 091118 1 5 8%
45438 147128 [ 3 10%
50-581.30-1.55 [ 7 13%
260 21.56 2 & 16%
9 20%
10 25%
Step 4 11 3%
Blood Pressure ] 12 37% [ ] [ ] [ ]
Systolic Diastolic (mmHg} 13 45%
(mmHg) <60 5084 85-89 50-93 >100 214 253% .
<120
120-128
130-138
140159
Step 9 (compare to man of the same ag:
Note. When systolic and diaslolic pressures provide different Comparative Risk ™
estimates for point scores, use the higher number Age Average Low™
(years) 10 ¥r CHD 10 Yr CHD
Risk Risk
30-34 3% 2%
35-39 5% 3%
e b
No [ 45-49 1% 4%
Yos 2 50-54 14% 6%
55.59 16% 7%
60-64 21% 9%
65-69 25% 11%
7074 0% 14%

“Low risk was calculated for a man the same age,
nomnal blood pressure, total cholesterol 160-198 maddL,
HDL cholestarol 45 mgrdL, non-smoker, no diabetes

Risk esimates were derived from the experiance of
the WHLAI's Framingham Heart Study, a predominantly
Caueasian population in Massachusetis, USA
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Coronary artery disease risk
prediction score

Step 1 Step 4
[Age Blood Pressure
Years Points Systolic Diastolic (mmHg)
ggg; 0‘ (mmHg) <80 80-84 85-89 90-99 >100
40-44 1 <120
45-49 2 120-129 0 pts
:g-:; 3 130-139
60.64 5 140-159
65-69 6 =160
T70-74 7 Mote: When systolic and diastolic pressures provide different
estimates for point scores, use the higher number
Step 2
Taotal Cholestercl
{mg/dl) {mmeoliL) Points Step 5
<160 =4.14 -3 Diabetes
160-199 4.15-517 0 Paint
200-239  5.18-6.21 1 oints
240-279  6.22-7.24 2 No 0
Yes 2
Step 3
HDL - Cholesterol Step 6
{mg/dl} {mmaol/L} Points Smoker
<35 <0.90 2 :
35-44 0.91-1.16 1 Points
45.49 1.17-1.29 0 No 0
50-59 1.30-1.55 1] Yes 2
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Coronary artery disease risk
prediction score

Step 7 (sum from steps 1-6) Step 8 (determine CHD risk from point total
Adding up the points CHD Risk
Age I .
Point 10 ¥r
Total Cholesteraol o Tﬂtﬂl {: H D R |5k
HDL Cholesterol o =<-1 2%
L]
Blood Pressure o 0 3%
1 3%
Diabetes —— 2 4%
Smoker o 3 5%
Point Total . 4 T%
5 8%
Step 9 (compare to ma |:: of the satljme aRg.ejk G 10%
omparalive RIs
Age Average Low* 7 13%
(years) 10 Yr CHD 10 Yr CHD 8 16%:
Risk Risk
30-34 3% 2% 9 20%
35-30 5% 3% o
40-44 7% 4% 10 25%
45.49 11% 4% 11 31%
50-54 14% 6% a
55-50 16% 7% 12 37%
60-64 21% 9% 13 45%,
65-60 25% 1% a
70-74 30% 14% =14 =53%




Framingham Function

External validity?



Framingham risk function overestimates risk of
coronary heart disease in men and women from
Germany—results from the MONICA Augsburg and
the PROCAM cohorts

Hans-Werner Hense® , Helmut Schulte®, Hannelore Lowel€,
Gerd Assmann®, Ulrich Keil®

al'ﬂﬁfl tute of Epidemiology and Social Medicine, University Muenster, D 48129 Muenster, Germany
bAtherosclerosis Research Institute at the Univer sity Muenster, D 48129 Munster, Ger many
“Institute of Epidemiology, GSF-National Research Center Neuherberg, D 85764 Oberschleissheim, Germany

European Heart Jourral (2003 24, 937945



Framingham function and CMCS
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CMCS indicates Chinese Multi-provincial Cohort Study.



Question

m ? Predictive value of the Framingham
heart score in Thai population

m Should we develop our own score?

m ? Predictive accuracy between
Framingham and Thai score



Development of Thal risk score

m Data from Thal study

Regression coefficients from Cox proportional hazard model

Means and proportions of risk factors

Average 10-year survival

I\ICCU a LUIIVUI

Ay
t stuay




Professor Somchart Lochaya Professor Vichai Tanphaichitr

Largest & Longest Cohort study in Thailand
e 6,500 subjects: 17 years follow-up
e Complete medical history, physical exam & lab test

e Primary end point: CV deaths & events
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EGAT 1/3 study

m 17 year historical cohort study (1985 -2002)
m Cardiovascular events and risk factors

m 3499 personnel of the Electricity
Generating Authority of Thailand (EGAT)

m 2702 male and 797 female Ilart|C|ants
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Rama-EGAT heart score
(Male)




Hard coronary events

1 Definite Ml

1.1 participants who had final diagnosis of Ml
from medical record (based on The MONICA
criteria for definite Ml)

1.2 participants who had history or symptoms of
MI or heart attack or CAD plus EKG changes

that fulfilled the criteria for definite Ml (Minnesota
codes 1.1.1-1.2.8)
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Operational definitions

2 Silent Ml

2.1 Participants who had no history or
symptoms of Ml or heart attack but had EKG
changes that fulfilled the criteria for definite Ml
(Minnesota codes 1.1.x)

3 Revascularization PCIl and CABG

4 Hard coronary event = fatal MI, SUD, nonfatal
MI and revascularization



Hard coronary events

Fatal Ml 30 (41.1)
SUD 14 (19.2)
Nonfatal Ml 20(27.4)

Revascularization

9(12.3)




Classical risk factors

m Age

m Blood pressure

m Total cholesterol
m HDL cholesterol
m Current smoker

m Diabetes
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New risk factors

Aé m Current drinker

’
¥ ‘\
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B! &

m Abdominal obesity (waist
circumference>90cm. (man))




Univariate analysis

Score df Sig.
AGES85 22.337 1 .000
SBP85 19.860 1 .000
TC85 1.226 1 .007
HDL85 13.735 1 .000
DMB85C98A 22.126 1 .000
CUR2_SM .885 1 347
CUR_AL85 14.093 1 .000
BMI85 23.262 1 .000
WAIST85 24.121 1 .000
TG85 4.049 1 .044




Multivariate analysis

Variables in the Equation (step 8)

95.0%0 CI for
Exp(B)
B SE Wald df Sig. Exp(B) | Lower Upper
AGESBS 077 .023 | 10.984 1 .001 1.080 1.032 1.130
SBP85 .019 .007 7.739 .005 1.019 1.006 1.032
TC85 .005 .003 4.010 .045 1.005 1.000 1.010
HDLS85 -.037 .013 8.883 1 .003 .963 .940 .987
DM85CI8A .785 .298 6.921 1 .009 2.193 1.222 3.935
CURZ_SM 554 .246 5.082 1 .024 1.740 1.075 2.817
WAISTSS 029| .014| 4446| 1| .035| 1.030| 1.002| 1.058
CUR_ALSS -.791 243 | 10.583 1 .001 454 .282 .730




B SE Wald df Sig. Exp(B)

AGES5 077 023 10.731 1 001 1.080
BP_CLASS 6.655 4 155

BP_CLASS(1) 119 .346 118 1 731 1.126
BP_CLASS(2) .333 .385 746 1 .388 1.395
BP_CLASS(3) 516 .359 2.071 1 150 1.676
BP_CLASS(4) .958 406 5.576 1 .018 2.608
TC_CLAS2 7.248 3 .064

TC_CLAS2(1) -.675 753 .803 1 .370 .509
TC_CLAS2(2) -.100 .299 112 1 .738 .905
TC_CLAS2(3) .631 357 3.130 1 077 1.880
HDL_CLS2 13.004 3 .005

HDL_CLS2(1) .655 267 6.007 1 .014 1.924
HDL_CLS2(2) -.298 357 .698 1 404 742
HDL_CLS2(3) -2.033 1.016 4.006 1 .045 131
DM85C98A .904 .298 9.199 1 .002 2.470
CUR2_SM 519 246 4.455 1 .035 1.681
WAIS8090 .568 .255 4.979 1 .026 1.765
CUR_AL85 -.788 244 10.406 1 .001 455




Characteristics
m Age 42.90
m SBP 122.04

m Total cholesterol 223.77
m HDL cholesterol 45.32

m DM 0.07
m Smoker 0.55
m Waist > 90 cm 0.18

m Current drinker 0.75

Average 10- year survival time = 0.9862



" S
Coronary disease risk prediction
score

m The Cox proportional hazard model (direct
calculation)

m Points system



" S
Coronary disease risk prediction

Score
1 1 1

(X, = 0.0533(54) + 0.0948(0) + 0.4225(0) + 0.6595(0) + 0.8964(0) — 0.3781(0)

1=

m Cox proportional .
h a’z ard m()d e| +0.5606(1 )+ 0.7438(0) + 0:8254(0) + 060740) + 0.3654(0) + 0.0000( 1)

046080 + 0.7277(1) + 0.5252{0}=4.1755

— ":"I Jj.f’,:IJ.EISIR[-lE.R + 0.0948(0.207 +0.4225(0.20) 4 0.6595(0.231 4 0.8964(0.13
) (S 7 px-SP gk 2! ) ) )+ 0.6595(0.23) + 0.89640.13)
— 1 _ S (f) i—=1 i=1
pP= 0 _
03781(0.07) + 0.5696(0.39) + 0.7438(0.17) + 0.8284{0.06) + 0.6074(0.19)
+ 03684 0.360) + 0.000000.19) — 0.4608{0.1 1)+ 0.7277(0.407 + 0.5252(0.05)

=1.83258

JI.']= | S“I:F]GPI:E'J | E: |,'l.f] — | — (1.04208epid 1755385258

=0.078%

i
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Coronary disease risk prediction
score

m Points system

Step 3 Step 8 (determine CHD nisk from point total)
HOL - Cholesteral CHD Risk
(g iel) (mmaliL) Points Point 10 ¥r
m Total CHD Risk
3544 0.91-1.16 1 | 2%
4548 1.17-1.29 0 0 39,
20-59 1.30-1.55 0 1 39,
: -
Step 7 (sum from steps 1-6) 3 coge
iﬂdgmﬂ up the points 4 7%
5 8%
Total Cholesterol [ 10%,
HOL Cholestarol g 1%::&
Blood Pressura G 20%

_ 10 25%
Diabetes 11 1%,
Smoker 12 37 %

13 45%
Point Total B :14 :53%
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Development of EGAT risk score
IN points system

0.077*5=0.385

Risk Coef.2 Set constant = risk at age increase 5y
factor EGAT
Score 1
Age 0.077
Smoking 0.519 Score for smoking = 0.519/0.385= 1

Score for diabetes = 0.904/0.385= 2

Diabetes [0.904




risk factor coefficients score

age  35-39(37) -.385 -1

40 — 44 (42) 0 0

45 — 49 (47) .385 1

50 — 54 (52) 170 2

BP  SBP<120,DBP<80 119 0
SBP 120 - 129 DBP 80 — 84 0 0
SBP 130 - 139 DBP 85 — 89 333 1
SBP 140 - 159 DBP 90 — 99 516 1
SBP > 160 DBP > 100 958 2




score 10 year risk (%)
< -3 <1
-2 1
-1 1
0 1
1 2
2 3
3 5
4 7
5 10
6 14
> 7 > 20




Sample

S Y, =
m 31e ooy 48 1 idluwvnuin 231 anuau Taa

146/94 mmHg total cholesterol 320 mg%
HDL cholesterol 34 mg% luaumat liguiym

=

Jaseue1d 92 .



RGN AULUAIN LRSS
212 48 1 1
SAIENGLY oM 2
ANNAULANE 146/94 mmHg 1
total cholesterol 320 mg% 2
HDL cholesterol 34 mg% 2
lalamdn 0
ldguuid 0

TRULAT 92 N.
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Model evaluation



17- year risk (%)

25+
20-
Framingham +243.14%
s CMCS -12.26% ] Framingham
EGAT + 21.47%
B cvcs
Actual
B Egat

first second third forth fifth

Quintile of predicted risk based on original Framingham score



ROC Curve

1.00

75

.50 - AUC

CMCS =0.619

Source of the Curve

. o EC_RIS17
Framingham = 0.699
> 2 EGAT (classic) = 0.760 5 CH_RIS17
:E EGAT (waist+alc) = 0.772 o E2 RIS17
&
&3 0.00 o FR_RIS17
0.00 25 50 75 1.00

1 - Specificity

Diagonal segments are produced by ties.



Simple score

m Age m Age

m Blood pressure m HT (y/n)

m Total cholesterol m Very high chol (>280)
m HDL cholesterol m Current smoker

m Current smoker m DM (y/n)

m Diabetes m Waist 90/80

m Waist>90cm m Sex

m Alcohol



MELTIE I AZLLY
1218 35-39 2
40-44 0
45-49
50-54 4
UT. VTN 0
%8l 3
. Chol <280 0
> 280 4
cyns  laigu 0
SagLUUT 2
Swnvnu laidlu 0
1{lu 5
- anuauladings laitluy 0
)
bl 3
7.5au1a7 91a > 90 CM [ udls > 80 CM
1ol 0
15 3




ATLUUANLAE9TIN landinalsAlduiaania lanuguusaluaai 10 1
(%)

-2 0
0 0
1 1
2 1
3 1
4 1
5 1
6 1
7 2
8 2
9 2
10 3




11 4
12 4
13 5
14 6
15 8
16 9
17 11
18 14
19 16
>20 20
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B 1o lneoiy 481 anwaulatia W
146/94 198035221809 luiuilos -
| L . W o91g481l 2
1250 gUIHI IUBL 1 w09 Ia
50U072'14 92 %, W WA 3
(Y] A
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I CEVETR B & 0
1 3
IS TRN R RLY 0
2
B quUYrI 2
B 59197 92 %Y. 4



11 4
12 4
13 5
> 14 6
15 8
16 9
17 11
18 14
19 16
>20 20




Very simple score (no blood test)

m Age m Age

m Blood pressure m HT (y/n)

m Total cholesterol

m HDL cholesterol m Current smoker
m Current smoker

m Diabetes m Waist 90/80

m Waist>90cm m Sex

m Alcohol
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simple risk factors (no blood test)

m Age
m Blood pressure

m Smoking status (no, occ,
everyday)

m \Waist circumference
(75,90 cm)




Waist circumference & TC

240-
235-
230+
225-
220+
215-
210+
205-
200-

195+

<75

75-90

>90

@ total cholesterol(mg%o)




Waist circumference & TC > 280

18-
16+
14-
12-

SN

oM & o

<75

75-90

>90
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Waist circumference & HDL

<75

75-90

>90

B HDL (mg%)




Waist circumference & HDL cat.

m<35

W 35-49 (%)
0 50-59

0 >60

<75 75-90 >90
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Waist circumference & DM

14
12
10

B DM(%)

O N B~ O O

<75 75-90 >900



B SE Wald df Sig. Exp(B) 95.0% CI for Exp(B)
Lower Upper

AGE85 079 .023 11.438 1 .001 1.082 1.034 | 1.133
BP_CLASS

6.941 4 139
BP_CLASS(1) 173 345 251 1 616 1.189 604 | 2.338
BP_CLASS(2) 254 384 437 1 509 1.289 607 | 2.736
BP_CLASS(3) 600 354 2.884 1 .089 1.823 912 | 3.645
BP_CLASS(4) 038 401 5.464 1 019 2.556 1.164 | 5.612
WAIS7590 13.399 2 .001
WAIS7590(1) 676 445 2.315 1 128 1.967 .823 | 4.700
WAIS7590(2) 1.435 469 9.379 1 .002 4.199 1.676 | 10.520
SM85RANK 7.037 2 .030
SM85RANK(1) 374 338 1.223 1 269 1.453 749 | 2.816
SM85RANK(2) 803 317 6.404 1 011 2.232 1.198 | 4.157




Very simple score (no blood test)

m Age m Age

m Blood pressure m HT (y/n)

m Total cholesterol

m HDL cholesterol m Current smoker
m Current smoker

m Diabetes m Waist 90/80

m Waist>90cm m Sex

m Alcohol



17- year risk (%)

251
20
L] Framingham
15 B cMcs
L] Actual
107 | Egat
L] simple
5_
L] very simple
0_

first second third forth fifth

Quintile of predicted risk based on original Framingham score
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ROC Curve
1.00
75 =
Source of the Curve
.50 =
CH_RIS17
o V1 RIS17
25 =
2 o E3 RIS17
= —
S
= o E2 RIS17
C I
(¢}
o 0.00 o FR_RIS17
0.00 25 50 75 1.00
1 - Specificity

Diagonal segments are produced by ties.
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" A
Tools

m Modifled Rama EGAT score
m Kiosk (NECTEC)
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RAMA-EGAT CAVI score
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vascular index)
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Arterial stiffnessCardio-ankle
vascular index
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The Rama-EGAT stroke

SCOore

The Rama-EGAT study group
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Multivariate analysis

Step  age8s 071 018 16.525 1 000 1.074 1.038 1.112
3 ht1bxw99 842 190 19.631 1 .000 2.322 1.600 3.370
dm85c98a 797 253 9931 1 002 2218 1.352 3.641
sumsmk2 412 191 4630 1 031 1.510 1.037 2197
b&5 030 029 1.068 1 301 1.031 973 1.092
hdl85 -010 008 1.465 1 226 990 975 1.006
Step  ageds 074 017 17.807 1 .000 1.076 1.040 1.114
4 ht1bxw99 688 185 23.013 1 .000 2.429 1.690 3.492
dm85c98a 820 252 10.598 1 001 2.269 1.386 3.717
sumsmk2 400 191 4 380 1 036 1.492 1.026 2.169
hdl85 -012 008 2294 1 130 988 973 1.004
Step  age8s 073 017 17.409 1 .000 1.076 1.039 1.113
9 ht1bxw99 896 185 23.370 1 .000 2.449 1.703 3.521
dm85c98a 830 252 10.865 1 .001 2.293 1.400 3.755
sumsmk2 427 190 5.027 1 025 1.533 1.055 2226




risk factor coefficients score
age 35 — 39 (37) -.365 -2
40 — 44 (42) 0 0
45 — 49 (47) .365 2
50 — 54 (52) 730 4
DM no 0 0
yes .830 4




risk factor coefficients score
HT no 0 0
yes .896 3
DM no 0 0
yes .830 4
smoking no 0 0
yes 427 2




score 22 year risk (%)

-2 1.12

-1 1.61
0 2.31
1 3.31
2 4.73
3 6.75
4 9.58
5 13.5
6 18.9
7 26.0




score 22 year risk (%)
8 35.2
>0 >40
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Model evaluation

ROC Curve
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Diagonal segments are produced by ties.
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