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ABSTRACT

Background and Objectives: The National Cholesterol Education Program-Adult Treatment Panel (NCEP-ATP)
111 guideline has been widely accepted for the primary prevention of coronary heart disease (CHD). The coronary
artery calcium score (CACS) has recently been recognized as an excellent predictor of CHD events, and a primary
prevention strategy based on the CACS [the Screening for Heart Attack Prevention and Education (SHAPE)
guideline] has been proposed. The purpose of this study was to explore how the guidelines function for asympto-
matic South Korean individuals. Subjects and Methods: We consecutively enrolled 2,079 asymptomatic subjects
(age range for men: 45-75 years, age range for women: 55-75 years) who underwent CACS and coronary CT angio-
graphy (CCTA) as a part of a health check-up. We analyzed the differences of the target population for CHD pre-
vention according to the 2 guidelines and we compared them in terms of the presence of occult CHD. Results:
Four-hundred eighteen (20%) individuals were recommended for pharmacotherapy according to the NCEP-ATP
III and 371 (18%) were recommended for pharmacotherapy according to the SHAPE guideline (Cohen’s #=0.36).
According to the SHAPE guideline, more individuals with significant stenosis noted on the CCTA were categorized
into the high or very high risk group (50% vs. 24%, respectively, p<0.001) and recommended for pharmacother-
apy (53% vs. 28%, respectively, p<0.001). However, 57 (43%) individuals with significant stenosis on the CCTA were
not suitable for pharmacotherapy according to either the NCEP-ATP III or the SHAPE guideline. Conclusion:
Comparing the NCEP-ATP III and the SHAPE guidelines, there were considerable differences for primary pre-
vention in the target population. Although SHAPE might provide more accurate stratification in terms of the
presence of occult CHD, a more precise risk stratification algorithm needs to be implemented for this population.
(Korean Circ J 2008;38:483-490)
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Table 1. Baseline characteristics of the study population

Characterristics N=2,079
Age (years) 55+8
Male (%) 1,596 (77)
BMI (kg/m” 245+2.7
WC (cm) 88+26
SBP (mmHg) 121£15
DBP (mmHg) 76+ 11
Hypertension (%) 782 (38)
Diabetes mellitus (%) 261 (13)
Hypercholesterolemia (%) 387 (19)
History of stroke (%) 24 (1)
F/Hx. of premature CHD (%) 248 (12)
Smoking (%) 627 (30)
FBS (mg/dL) 97+23
HbAlc (%) 59+0.8
Total cholesterol (mg/dL) 211+£35
LDL-cholesterol (mg/dL) 118 +28
HDL-cholesterol (mg/dL) 54=*13
Triglyceride (mg/dL) 141+80
BUN (mg/dL) 14+3
Serum creatinine (mg/dL) 1.1£0.2
CRP (mg/dL) 0.1%£0.3
CACS 35+£125

517 3l Cohen?] « 747‘44 McNemar A4S A4t

Data are expressed as number (%) and mean+=SD. BMI: body mass
index, WC: waist circumference, SBP: systolic blood pressure, DBP:
diastolic blood pressure, F/Hx: family history, CHD: coronary heart
disease, FBS: fasting blood sugar, LDL-C: low density lipoprotein-
cholesterol, HDL-C: high density lipoprotein-cholesterol, BUN:
blood urea nitrogen, CRP: C-reactive protein, CACS: coronary ar-
tery calcium score
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Table 2. Relationship of SHAPE risk stratification with NCEP-ATP Il risk stratification

SHAPE risk stratification

Total (%)

Low risk Moderate risk Moderately high risk High or very high risk
NCEP-ATP III*
Low risk 369 436 171 49 1025 (49)
Moderate risk 0 7 18 11 106 (5)
Moderately high risk 36 382 171 67 656 (32)
High risk 0 174 68 50 292 (14)
Total (%) 405 (20) 1069 (51) 428 (21) 177 9) 2079 (100)

Data are expressed as number of individuals (% of total participants). Individuals classified as very high risk (CACS>400) were combined with
those categorized as high risk (CACS 100-399) in SHAPE risk stratification. *Individuals were classified as low-risk (O-1 risk factor), moderate-
risk (=2 risk factors but <10% risk of CHD at 10 years), moderately high-risk (=2 risk factors and 10% to 20% risk of CHD in 10 years),
or high-risk (=2 risk factors and >20% risk of CHD in 10 years). SHAPE: Screening for Heart Attack Prevention and Education, NCEP-
ATP: National Cholesterol Education Program-Adult Treatment Panel, CACS: coronary artery calcium score, CHD: coronary heart disease
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Fig. 1. Venn Diagram illustrating the population qualifying for ph-
armacotherapy according to NCEP-ATP Il or SHAPE guideline.
Data are expressed as number (% of total participants). *Indivi-
duals qualifying for pharmacotherapy according to NCEP-ATP I
guideline, TAccording to SHAPE guideline, TIndividuals not quali-
fying for pharmacotherapy according to neither guidelines, $Sig-
nificant stenosis was defined as more than 50% luminal narrow-
ing on MDCT. NCEP-ATP: National Cholesterol Education Pro-
gram-Adult Treatment Panel, SHAPE: Screening for Heart Attack
Prevention and Education.
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Table 3. Proportion of individuals qualifying pharmacotherapy according to each guideline and extent of agreement across the risk

categories
. Qualifying pharmacotherapy according to o
Both guidelines (%) NCEP-ATP III (%) SHAPE (%)
NCEP-ATP 111
Low risk 1025 8 (1) 8 (1) 144 (14) 0.09 <0.01
Moderate risk 106 2(2) 2(2) 12 (11) 0.26 <0.01
Moderately high risk 656 125 (19) 226 (35) 157 (24) 0.52 <0.01
High risk 292 55 (19) 182 (62) 59 (20) 0.22 <0.01
SHAPE
Low risk 405 0(0) 5(1 0(0) N/A N/A
Moderate risk 1069 50 (5) 242 (23) 86 (8) 0.21 <0.01
Moderately high risk 428 85 (20) 116 (27) 146 (34) 0.50 <0.01
High or very high risk 177 5531 55 (31) 139 (79) 0.22 <0.01
Total 2079 190 (9) 418 (20) 371 (18) 0.36 <0.01

Data are expressed as number of individuals (% of individuals categorized into the same risk group). Individuals classified as very high risk
(CACS>400) were combined with those categorized as high risk (CACS 100-399) in SHAPE risk stratification. SHAPE: Screening for Heart
Attack Prevention and Education, NCEP-ATP: National Cholesterol Education Program-Adult Treatment Panel, CACS: coronary artery

calcium score, N/A: not applicable
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Fig. 2. Risk stratification for coronary heart disease across the severity of subclinical coronary atherosclerosis detected by MDCT. Indi-
viduals were categorized into each risk groups according to NCEP-ATP Il guideline (A), and SHAPE guideline (B). *Significant stenosis
was defined as more than 50% luminal narrowing on MDCT. MDCT: multi-detector computed tomography, NCEP-ATP: National Chole-
Sterol Education Program-Adult Treatment Panel, SHAPE: Screening for Heart Attack Prevention and Education.

50% ©]/e] Fzto] FHhe %ﬂ“%@&’lﬂ 1%}% 73% ‘E*l
H
£ oA MDCT &7}
o}F= 2 SHAPE A[Ho|3lem, o= 50% k=
o] FRkel FHAsho] f5of dig F A F 9 ROC &4
SaAE 21E 5= 9k (Fig. 3). FEAIRE tiAk EA} Al
NNE FARE A3E Hol FHAsHe] glof ot o
7} e AR SHAPE A|3-& NCEP-ATP I1I9|
| SFEX|RE Wdl BlFo] AR ofsiylen, Fo3t ¥

Zto| Futy EwAshHlo] Qlo] A=A 27y} Qs A
2 oAE]= 3o A= NCEP-ATP 119 H]glo] oF ZHH
o) BAE OB RTol| TR} (Fig. 4). o|efat Ak
NCEP-ATP III #|Zo] g5 FL=AF AR 2135] 312}9]
s QAR AES s|utete] TaBslEAY, E
B3 FA7L Qi S5 Agss 1YPFoR
B, RS ARt 7188 dEet dA
w7 CACSE 0|83} SHAPE #|Fo] B} Aslsh 93
ot oFEAEd Y Al Eee & 7FsAde BTl Qi
3l 9F SHAPE AL ul2gjate FAFEM o] o035l &
zlo] WAY F219] 50%Tro] DL I 2 pYFLoR
EHEH, FEARE g 23EE e 53%00 S+
ok EZF MDCTOlA FH gkl WA 768 5 1797

r{m

st



488 Primary Prevention of Coronary Heart Disease
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SHAPE 0.84
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1-Specificity

Fig. 3. Receiver operating characteristics curves for the pre-
sence of the plaque with significant stenosis. Significant steno-
sis was defined as more than 50% luminal narrowing on MDCT.
NCEP-ATP IIl: NCEP-ATP Il risk stratification (AUC, 0.64; 95%
confidence interval, 0.59-0.68). SHAPE: SHAPE risk stratifica-
tion (AUC, 0.84; 95% confidence interval, 0.78-0.88). AUC: area
under the curve, MDCT: multi-detector computed tomography,
NCEP-ATP: National Cholesterol Education Program-Adult Treat-
Ment Panel, SHAPE: Screening for Heart Attack Prevention and
Education.

>

o —

g

2 p<0.001" p<0.001 p<0.001

el

& 60l

£ 52.6

®

<

S

= a5 L

o

g 34.3

=

s 30 26.8 27.8

=]

53

2 +

5} 16.1

3 151

Z 6.4

f=

S 0

N

© No plaque Plaque without Plague with
significant significant

stenosis* stenosis

‘ [INCEP [ SHAPE

Fig. 4. Proportion of individuals qualifying for pharmacotherapy
according to NCEP-ATP Il or SHAPE guideline across the seve-
rity of subclinical coronary atherosclerosis detected by MDCT.
*Significant stenosis was defined as more than 50% luminal nar-
rowing on MDCT, Tp was calculated for McNemar test, TfNumbers
are percentage of individuals qualifying for pharmacotherapy ac-
cording to each guideline. MDCT: multi-detector computed tomo-
graphy, NCEP-ATP: National Cholesterol Education Program-Adult
Treatment Panel, SHAPE: Screening for Heart Attack Prevention
and Education.

(23%)ol A= B4 3S}F SA4TE EA3l=t (CACS=0), ©|
52 W5 SHAPE A¥ 74 9wl A AlLj=H, o
%79 (Aw)Rt SFEAR dhdol] G o] w455
Uik, oW AT A BAF Ao 23%E 2}
A8ttt 2| CACS 091 QI3 ehol| 4] MDCT Z3} H|4] 3]
5} Tl Aslo] BHAE Ao 6~9%2 K IET ¢y P
H o Lofl Al CACS 08 A} 1,474 = v 43|35t FWASH
Hho] W= 179 (12%)0]3ich. 7]& o] vl thar &2
H| A 3]3} FHASE] Rl Ul (Asian) 9] CACS7} ¥
%1% (Caucasian)of B|ste] Rrh= Hok ¥ 7o,
3] 212 gharelo] CACS HE 4] wigle u]3) Wi B3
Q= u1 ™" SHAPE 23S F=elol ] AgA 7 v
S AR AA=ES AB7HE 7S AR QL
ESF froulel e F2lo] A E A} 5 43%4 HL
A T A7 BRofA FEA| R AelA et
the A2 7 dab o AR 2R Az AFE
o, & © JEt AP RE VINe R o B
2 °‘>‘<P oA A o] a-Hrkar shl.

2 A AHoE MDCTE 9 754
dPdoR slglon), MDOT HAks 27 244, T
AH ol ojg S-2iet vlg—cfu] mjo chat ?ﬂ 7
o] 7R AHAAR FHE] A o=t} SHAPE
CACS &4& AEAAIR AL 9l=d|, CACS &%
AN AR b B ot Al zr_v;fﬂ olg
MpeTRL el el B4 4olg dates A
ol AEHAR Y| SiHE SHAPE 2|¥e) Hgo2
ol ul-gofu) ARl w3l st WFH 71 AT
7k e,

==

Jlm il

)

ol gt l—J

AlS

woE 30 [

_11:1

o
o,
i

o

ot

Q—N:—ﬁ
BN rlo 22 o

_1{)1'
HL r;&ﬂ rlO
R

ol 7= A AFEA MDCTE Sate] wad
Al Zslo] olgl A3 ojH= 7+ x| Zo] Z ukalEkal ¢)

L TlRon 4848 WS, £ Aol $-840 )

S AT HEE 9HH0R AP A9 YaT YA

=1 —

ST SRl RS AEHA) ¢
el BV} AIck W Dt o A 2
& gomd d77 @A doleta & 4 QA &

Table 4. Risk stratification and proportion of individuals qualifying pharmacotherapy according to each guideline in individuals with

exclusively non-calcified plaque as a manifestation of CAD

Guideline Occlusive plaque* (n=21) Non-occlusive plaque (n=158) Total (n=179)
Classified as NCEP-ATP 111 (%) 25 (16) 28 (16)
high or very high risk group SHAPE (%) 0(0) 0(0)
Qualifying pharmacotherapy NCEP-ATP III (%) 36 (23) 37 (21)
SHAPE (%) 74) 74)

Data are expressed as number (%). *Occlusive plaque was defined as more than 50% luminal narrowing on maximum intensity projection
images or multi-planar reconstruction images. CAD: coronary arterial disease, NCEP-ATP: National Cholesterol Education Program-Adult
Treatment Panel, SHAPE: Screening for Heart Attack Prevention and Education
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