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Framingham Risk Score & BjJRiE{L1) A 7 12D\ T DOES

BHERI R AR BE PR SR R

VS NN S e
B Wk AR iy Bl Stk N HIBE
ORI RZ Bl %

E B B SBHREBIBVWCLEIXY 75 IV H 24 A2 237 (Framingham Risk Score : FRS) &
L104E LI D I OB B I RE 2 Tl 5 2 LM SN T WA, T 72504, BEIR~VF X254 A CT (Multislice
Conputed Tomography : MSCT) X W3k SN B EEHMRH V7 4 A7 (Coronary Artery Calcium
Score : CACS) M4 DHKIE~Y —H —SEENRFEBTFIWH T & LTHIESh T 5.

BEY @ 4E#5, PER), #2125 ua— )Vl High Density Lipoprotein Cholesterol (HDL-C) I L X5 a—)l
fill, PGEIIME, BEOAMED SHIPHISRKD B ZEDTE S FRS #5H L, FRS & EBRE AL BIIREAL ) 2
7 HFIZOWTHRET L 72,

SR 1200946 A4 5 2011 4F 9 A F TIY BRI @Mk O BB HIZZZ L MSCT B XU, EEIIREE
% WiAT U 7z5die 347 ) (B 229 B, &M 108 1) (2D W T FRS #5HIL 15 Dby A 78 (H#) & 15
KDY A 78 (L#) 2B L7z SBRERICBI) 2 AWFE L EEREETFHRFTH S CTICTEHIS
N5 CACS, KUMLEMRAICBIT D RIEY —H — 12D\ TG L 72

FER MG HAE 149 60, L 198 BT SNz, SEEIIRE I B 2 B IREE EA 313 H #E 53.6%,
L#414%E HEICBWTAEREILEETH 72 (P=0.023). CACSIZBWTH H#687.1+759.1, L #489.8
£7256 L HEICBWTAHRICHETH 72 (P=0.015). MEMEICEBITZ < —7 —1ZBWVCIHEEE CRP
(H# vs L# :0.29+£0.70 vs 0.17£0.29mg/dl P=0.046) & 4t Low Density Lipoprotein Cholesterol (LDL)
(H# vs L# :110.2+47.0 vs 96.8£35.6 U/L P=0.007) IZBWTHBEEZEDT-.
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STEP1: Add scores by sex for age, Total Cholesterol, HDL-Cholesterol, BP, Diabetes and Smoking.

age Cholesterol
Years M F mg/dl M F
30-34 -1 -9 <160 -3 -2
35-39 0 -4 160-199 0 0
40-44 1 0 200-239 1 1
45-49 2 3 240-279 2 1
50-54 3 6 >280 3 3
55-59 4 7
60-64 5 8 HDL cholesterol
65-69 6 8 mg/dl M F
70-74 7 8 <35 2 5
35-44 1 2
Diabetes M [ 45-49 0 1
No 0 0 50-59 0 0
Yes 2 4 >60 -9 -3
Smoking M F
No 0 0
Yes 2 2

DJMS
Systolic BP Diastolic BP

male <80 80-84 [ 85-89 [ 90-99 | >100

<120 0 0 1 2 3
120-129 0 0 1 2 3
130-139 1 1 1 2 3
140-159 2 2 2 2 3

2160 3 3 3 3 3
Female <80 80-84 [ 85-89 [ 90-99 | >100

<120 -3 0 0 2 3
120-129 0 0 0 2 3
130-139 0 0 0 2 3
140-159 2 2 2 2 3

>160 3 3 3 3 3

STEP2:Use total score to determine Predicted 10year Absolute Risk of CHD event (Coronary death, Myocardial infarction, Angina)by sex.

Total score|[<-2| -1 | 0 1 2 3 4 5 6 7 8 9 |10 | 11 [ 12 | 13 | 14 | 15 | 16 | >17

Male 2| 3 3 4 5 7 8 |10 | 13 [ 16 | 20 | 25 [ 31 | 37 | 45 | 53 | 53 | 53 | 53

Female ] 2 2 2 3 3 4 4 5 6 7 8 | 10 | 11 [ 13 | 15 | 18 [ 20 | 24 | 27
K1 79I HLVAZ AT OFEA

MRECHE PR T-& LTHEShTwa Y,

F 7204, BER~VF A5 4 A CT (Multislice Con-
puted Tomography : MSCT) 2 X Y 3kK® & 2 &E#) Ik
AN 5 AT (Coronary Artery Calcium Score :
CACS) ®Rffi 4 DRIE~ — H — MW BRI EF IR T &
LTHE SN TS,

FRS & 2N 5 D72 7% B IR 3 W R 1 258 B2 1
il 2 (ZBIG- L7 & 3 A RidA s 5.

ABFFE1E FRS & @B IRAEAL D F5 4% & o> B Jz TF,
BRI BOHHRFIZOWTHE L, FRS 285BI
B 2B REEIEF 2T TR L, HARRLIIBIT5
HENREBOFEFWE L TCoFHEIC OV THRE L
7z.
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Framingham Risk Score & BjRfE{LY 2 -

1 BEER

H# (n=149) L# (n=198) pfE
PR (B1%) 94.0% 49.5% <0.001
AW 69.8+7.5 65.7+9.2 <0.001
WL JFR (%) 61.7% 28.9% <0.001
ML A (%) 75.2% 68.2% NS
UL 30 i (mmHg) 150.7+21.7 134.8+25.0 <0.001
PEER I I (mmHg) 742+11.7 68.9+12.0 <0.001
P B (%) 67.8% 67.7% NS
warzxsra—n  (mg/dl) 194.2+37.2 195.8+36.4 NS
HDL-C (mg/dl) 476+115 56.1+15.0 NS
LDL-C (mg/dl) 116.9+30.7 1104+31.1 NS
iR (%) 28.2% 27.3% NS
HbAlc (%) 6.1+0.9 6.1+1.2 NS
BNP (pg/dl) 51.3+62.0 75.5+149.2 NS
Cre (mg/dl) 0.88+0.17 0.83+0.61 NS
eGFR 67.7+14.1 702+175 NS

HDL-C : High density lipoprotein cholesterol LDL-C : Low density lipoprotein cholesterol

BNP : Brain natriuretic peptide Cre : Creatinine eGFR : Estimated glomerular filtration rate

R 2 AMWNRBOTEAR

H# (n=149) L# (n=198) pfE
TEERA R (%) 53.6% 41.4% 0.023
CACS 687.1£62.2 489.8+51.6 0.015
& CRP (mg/L) 0.29+0.06 0.17+0.02 0.046
24t LDL (U/L) 110.2+47.0 96.8+35.6 0.007

CACS : Coronary artery calcium score
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CRP : C-reactive Protein

LDL : Low density lipoprotein cholesterol

HRETRE A

R = AR (Mean=SD) THE L7 #%
FHALERIZ, 2 B OB BT BT A AT I ISR I
2t BE 7213 Mann-Whitney @ UM ZE & Fl v 72,
FATIYA KX p<0.05 & L7z, 3 XTOMEHFN >
AT A2 Stat View 5.0 (Abacus compute Inc. Berk-
ley, CA, USA) ZHw7-.

7w R

it GE B 347 B B\ T H AR 149 6, L AE1E 198
Bl 2 FEZH T SR

1. BEESR (R
AR T () (HBE94.0% vs L# 49.5% P<
0.001), 4w (H#E69.8+7.5 vs LA 65.7+£9.2 5% P<

0.001), WXHEMIME (H % 150.7+21.7 vs LB 134.8 %
25.0mmHg P<0.001), LRI E (H# 742117
vs L # 68.9+12.0mmHg P<0.001), B2 fi & (H#
61.7% vs L #£ 28.9% P<0.001) 2BV THEAEZRD
72, BERRJE, oL AFo—)ufl, HDLa2 L A5 10—
MEIZBWCTIIAREEZRD L h o7z,

2. WHRABERE (£2) (K2A)

e By MR 3% 52 2 3B 0F % e B DR A7 0 381k H B 53.6%
(80/149), L#41.4% (82/198) L HEICBWTHE
WCEMETH-72. (P=0.023)

3. CACS (3k2) (¥ 2B)

CACS ¥ H#ET687.0£759.1, LEEIZHB VT 489.8+
7256 THY HHEICBWTHRBEICREETH o7z, (P=
0.015)
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FRS :Framingham Risk Score

FRS 1543

2 2 BRI BT B B IRAE R R
HEED LB X D A RISEBIREEARDS M TH o 72 (53.6% vs4l.4% P=0.023).

4. BEMRABFRRF (%2) (X3)

% CRP 1 HAE T 0.29+0.70mg/dl, L#0.17=
0.29mg/dl (P=0.046), ¥ 7zW&{LLDL <TIix HA &
110.2+47.0U/L, L##1296.8+35.6 U/L & A &A% il
B (P=0.007) THEICEHETH 7.

Z ¥

S OMFICE D UTO3EFHL P Ro72 1)
FRS EH O R B TREBIIRA 7 3 054 312 Rl & R
L7z. 2) CACSIZBWTH FRS BEOH CH I FE
Tho7z. 3) HIEKE CRP, B LLDLIZBWTH FRS
HHOHETENENEEICEMTH > 72, FRS 25l
THNRIEEIREBOZBWIICER E L5 FHNLE D 5
ZEDRIE SN,

1. FRS L EBEIRERE

B IR LI MAE NI AATE S 2 WML D 15 5 R IR E
BEERRIER 2L 5. Zhs—HolEofEs It
F 513 vascular failure & L, 25 OFHlICIZIRE R,
FIESOG, BAEA DL ZAORNOILIBBUETH S & L
TwaY,

FRS 1X 30 2> 5 74 1% @ 53 14 2,489 5 & % 1 2,856
B BT 12 B ORI BIREE B % FIE L 72
BlL Y, 5510 FEMISEBRELIREE 5) 27 &R
AV YERLAESIRO SN S X912 LI2EEREET
MWAa7TH2B?.
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1584 I 154
FRS
X3 2EERICBIT2 CACS fH

HEEP LI )EEICCACS P EMETH 72 (687.1 vs
489.8 P=0.015).

BRI ORI B WTEE, W, Balrxro—
U, HDL 2 L A5 0 —)U{li, LDL 2 L A5 & — JL{#,
AREIINE, BERIR A M, BUEOFHIIEE LD Y
ZHoTWAZ ERUAIASM SN TWBA, FRSIC
YoTRa7iLENAZ LI2E ) FRSAEMETHNIE
BRI RIS S BB L ) 2831 153575 FRS
F10EDNE W) BIFPIICTH D, SHOMRIZBY
TIEFRS 2 a2 7H715 Lk & 15 &Kl TRz T 15 L
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1]
p=0. 046 140 p=0. 007
8] 120 |
100
PR CRP 6 | PRILLDL
(mg/L) w ]
4 60
40 |
2
20 |
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IBELE ppg 154 IBELE  ppg 154w

4 2#EMICBT B EEIE CRP M, MRt LDL-C fH
H#S LA L D ARICHIEE CRP 258l Ch o7z (029 vs 0.17 P=0.046) 72, BfLLDL-C 3 &ftiTdh - 7z.

(110.2 vs 96.8 P=0.007).

FoOBHEOBERIELAHFIIEHMTHY, FRS AT
7 15 L EIEBIR I B W T OB IR 2 —E R ET
WLS 5. ZhHh s FRSIE 10 4E LI O B IR#E b
F720) T S HEEIZBW T ORI 22 O G T
T2 L3R TH L EE R T

2. FRS EBEMRAIS I LZXAT

HENRAKAL DI D% AZBIREILTH 0, FIKAL
DEHES L 2 O RILTEEIRMAL O FAEEE & AHE D 2
CEDBMENT WS, ZOREHNRAIKIL % & =M %
FEELTHOUONIDEANY I AATATTHY, &
BRA VYT A AT IIEBREEDOFRREFE LTHE
HThbEENTWw2Y. Budoff 5I2% %% CACS 2
100 L& BT nE, 4% 2~54FEDLFI D) A7 H
EH20%EEL B ELTVSY,

¥ 72, Joseph &% Tamar 512X % & CACS IZMisL
L7-B8RERTFMETTH Y, FRS B L U Reynolds
Score IZBIFAHEEY 27 IZHHENTWNENSEH
WZE, R A ZZERR, T % DI CACS 256 %)
ThrrLTwap!™?,

Iho X ) CACSIIEREZEHREETFUNREFTH
D, FRSICHHA L7 FHURFTHSHLEZLNTV S,
L7 L CACS ®FHIIZ1E MSCT Hi i (2 e e g s
HY, CACSHIF TOMMEET 2 L) Hiird 5.

ARIFFETIX FRS A TH 5 & CACSHEMETH D,
FRSIZCACS L 4L TWVBEEZLNS. D7

HDFRSZH Wb Z & T, CACSZREIWNT 27200
MSCT I & 2 EHEWRZ BT 25 2 LATE, BEFIH
TLHEMEZERT 52 LATE LMD H 2 & lbh
5.

3. FRS & BEIRAE R FRIETF

HRBEALBE DTNV L SAE SUR A G- L TV B F:ATE
bhTwa. CIILMHEHA (C-Reactive Protein : CRP)
FWlEIEY— =& LTHY N 2 EEE O
OLoTHY, 1930 FIHi Bk A H A OMNaED C %
PR LIRS E R T & E LTRSS, CRP
ARG ERCRAEIC L D 1000 fFL EICaB L, HfiEk
25 # 4 3 % InterLeukin-1 (IL-1) <% InterLeukin-6
(IL-6), Tumor Necrosis Factor-oo (TNF-¢) 7 & D
FIEVE A ™A A 2 DSHFBRICHER U 2 o B A3 8 in 5
4. CRPIZAEMKNIZBWTHRKIERINCERMLTB DY
ME~r a7 7 —VRHFIROEREEZ D725 T 720D
ME%dF 7Y = RRERT RS ST &7
A%, HAETid shear stress B /MR IF R ER D15 AL
WZxF L Ch CRPHIHIMICIER 2 2 & 2 S BhiRAEAL
CEPEHELTVWAEEEZSNTWAS.

L 2> LAER D52 J i Tl 18 Pk J0E T & % BRI L
CRP 3= OWMO /- DFHNT 2 2 LixHEETH 5.
ZD-DIZEEE CRP AFHI s NS X H 2% o 72,

Koenig & (B O 9E o S BNRTEIL 12 522 % I
L, RSB RmAE T EICEEE RIZTTELTW
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5. EIEEE CRP REBR A 7 > MEERBITICE W
THIMNLTEBY, FIBMTEIREE CRP 2SEA I T
B rEIESBHELTHEY,

¥ 72, Wilson 5ok 2GR (P, i, MmE,

BERRIR) [ZHDOWTCHD ) X7 D@4k L CRP % &F
fiiL7z& 2%, CRPEZINFECTORKKETEOMED
H5HELTBYEHRN R EBRK T & &KEE CRP % filA
HhEL I ETHFUREORENTELE LTS,

FRS |23 L T, Otsuka 5 (& FRS %6 B\ b C 5 &
J& CRP 2SE i 0 #f LA D% LL# L odds ratio 756.97
TholztWE LT,

% 72 Ryoo 513 FRS & & CRP A L TW 5 &
LERELTWSY,

IS5 EREE CRP OfEIZMA L 7-5E B IR EF
WHTFTHBEEZONS.

BIRTEALIC 2 RS T- & LTBRILA b L 225
CBELTwAIERWESLMICERTETEY, BILA
FUADTTHICL YW RT L LEZ LTV HERAL
LDL M4 N MR, A N~ O B ERiZE T E
TAFRMIRATZ R 7 EEIAREAL O I 3 20 B AR B AR LSS
TOrZADOHEBEZREL TVE I EBRRHEEINRLTW
%' 72 Holvoet 512 & % LML LDL 2@ TH %
BAEBIIRE BB 5 2 LR IR TV EY,

Bt LDL 2 2 O ZE o 2B w TR R gk
IERE, ZREPLIERE, M H R L R LER{L LDL 2%
FRLTWAZ ENEhara Sk o THES AT
%% F 72 AL LDL o> b 53 A5 3% 5 L o #
MEREDOHEICHEG LTWA I EbMEShTHE Y,
1L LDL 3 BRI LIFZE DR B L T 5 — 7 REE
P& OB ER L EEE DS SIS STV 5.

NS X ) ELLDL d BIREEILICE G- L CB ) T
MR B DM L 7B BRI BETFMEFThH S LEZ N
5.

B & CRP, ML LDL-C X @BRE B MK T & L
THEHTH LD, WH L DIFRLAEDLE V5720
MAET 22 L%

AWFSETIEIFRS A I 7 SEMETH % & 7K CRP K,
BRIt LDL-C iAW & 22 1), FRS & Zh 5 BhlkE &
FHRTFPEEL B EEZ LN FRSIIHERA
HF TORE A& CRP 21k LDL-C & i3 5
L fHETH Y, sEREEFNO—E LTHEHT
H5.

EN AL 2
AIEGNTH—FRIC BT 2R TH ) 58, EHER

B 282 L2 CORG RS #BICh I 55
flib R THhHhsrEEZOLNS. F724M FRS & CACS
OBREDE SIZH S 2% 5 D THNIE FRS O FHhj
FHEIC T MSCT #isg & It c & 2 WHEMED H Y, FRS
ECACSOMBM 2 SHMA T LERFZOH L D
DEZEz LN FARIERRETIESNXERI & L7
A3, EFRRRBAK T RER] IR BRI LATHEST L TV 5 2 & 28
%<, SHRERBINTES S ZOME e, SRME L
TV WO REBY IR EF K F b & 728 7 5 a8
VEEEZ OGN

O

EENIRfERKN T2 X RO 55 FRS ERAIZE o
TRD LN LEHIRANZ, CACS, #IEE CRP, ML
LDL (2D C BV 2 #Ra) L, FRS &EAE & ARMEAE 12
THELZZLIAZNENIIBWVWTAHEEZRD .
FRS 13 10 SE N O EEMRE B FH TDH 5%, CACS ®
% E CRP, MR{L LDL-C & BitE 238072 &I12X D
HEIREETFHE LTHHTSH 5.

OB ARERZ2CHAY, THREXBVEL
PN REBIRI R L DB KT H L LB, i
FHEEW 22072 EEAR, A EGER, MR
il U oo Bt AR RSB B BR G BB 2 R &AL
REEL LY.
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Background

The Framingham risk score (FRS) is widely used in
clinical practice to identify subjects at high risk for develop-
ing ischemic heart disease. However, FRS may not accu-
rately identify subjects at risk. Recently, coronary artery
calcium score (CACS) detected by multi-slice computed
tomography (MSCT) and several atherosclerosis risk
markers has been known to predict ischemic heart diseas-
es.

Subjects

The aim of this study is to clarify the relation between
FRS and several coronary risk factors. We researched the
clinical records of 347 patients who had been subjected to
MSCT and coronary angiography (CAG) between Jun 2009
and September 2011. We subdivided these patients by the
value of FRS into a group H (n=149 ; FRS >15) and a

group L (n=198 : FRS<15), and examined the relationship
between FRS and the other coronary risk factors.

Results

The prevalence of coronary heart disease by CAG was
significantly higher in group H (53.6 %) than in group L
(41.4%, p=0.023). CACS was significantly higher in group
H than in group L (687.0%759.1 vs 489.8+725.6, p=0.015).
In group H the level of high-sensitive CRP and MDL-LDL
were significantly higher than those in group L (0.29+0.70
vs 0.17£0.29 p=0.046 and 110.18 £47.0 vs 96.82+35.6 P=
0.007).

Conclusion

We suggest that the FRS is easy to calculate and useful
to predict ischemic heart disease compared with the other

coronary risk markers.



