BiFLait $755 F65 (657-664 H, 2015)

R ST EARLLHHZEBAICBIT B
BEERE LD PR D R
—SEBIR AL L BEMRS b BT —

WAL R S a0 o AL AR Bt DB 77 7 — 7 v 2=
A W= oKl #hE o RO @
ANEFORER KF EWE EBERER
MR ¥ TRz AR B
A EY W OE i FEESRReE
A ER O R OR W %S B2

8% A OWIFE TERE R OB O IMASE BN IRE B O P ER T L HiE SN TWw 5B A, ST K
AR ZE R Y (ST elevated myocardial infarction; STEMI) @ BBk OIS K+
LB MEIPOMREXIZEAE R, AFZEOHIIX STEMI #3E L, BEMWEICH LT
R EBIIR 1 ~ % —X > ¥ 3 ~ (percutaneous coronary intervention; PCI) 2 X - CIiAT
HREINEEFOBRREOCIBEZMEL, FRICGEELGZANEIDERFTTHILTH
4. 2001 4E 6 H~ 2013 4E 2 A 2217 T STEMI % 389E L, 24 BRI DA ICEERZEICH LT
PCI CHf7 P S M7z b 386 A & B EEREOAEAs 70 DL ERE COd%= 70 #F), 173 A& 70
HimmfE (O 70 #F) 213 A D AF, GBREEFoO EEORINE 4 X b (Major Adverse
Cardiac and Cerebrovascular event; MACCE) SHEx 2 A [0 X IZHERET L7-. F72, Rk
DHT 2 A EIREE (right coronary artery; RCA), i F47#: (left anterior descending
coronary artery; LAD), ZmIEk: (left circumflex coronary artery; LCX) #NZFNTEi-
720 R OIAE< 70 BT A= 70 B E I L CTAHEIC MACCE, @ETD3IEY) X 7
FRT STV BB INHENT 5 L LAD W2 Tld MACCE, & ICBWTIEA
HEZF COMAMK 70 B OB 70 BE L eI L, Y 27 2K T 8¢ TWwW/225, RCA F;,
LCX Be CRRWMBEMICHZEA RO Loz, T, 2EEMNT 2TV TaiE D MACCE 3
JEYU A7 @IS 5 &< 70 13N L2 FRRERT 3 5 hh o2y, BEHEIC)E
BAEd % & LAD RZE Tld 0 H%< 70 1 MACCE S8 BED N L 72 PR BER T & 7 o 72,
L OWf7ET STEMI BE 2B W U< 70 13030%= 70 & ik L T MACCE 5648 A
IBEEIEr o7z, BB E BERSEM R 2 S L5 L 2BAHICBVW T
DA% < 70 1307 L2 FHRBLEN T & 2 5 2o 7205, LAD JRZICH L T3 L7278
ERTE o7z,

X —7— K ST LAMSMWOMEZE, BEMEEIIRS > 7 —Xrvary, I

ST FHBLHHEZE (ST elevated myocardial AN Z: S X AR EE BT EHDHL R
infarction; STEMI) BFHOZSMWEIHCERIIHETE Wi, TOFHRRTEZHET A LIIEETHA
CCUA Y NI =27 2BEIZT5H & 1982 4ED 205 b sb. SHIFT-study 7 & CTldEMEOA 2R
%75 2000 fEMRICIZ 6 %R TEEL TWAHLY, FHOUIEE T DOTPRICHBELZH 5 Z LATRENT:
NI FHHERBELEOE VS LTwbs L Ebit 2%, STEMIEZIZBWTLAKE 20T %2 MG
5. L LA 5 BRRICAaME AL DRIER BRI L 72052134 237,
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Table 1 Patient Characteristics

HR = 70 HR < 70 p Value
Patients, n 173 213
Age, yrs (mean, SD) 66.8 = 13.0 64.0 = 130 0.035
Men 127 (734%) 169 (79.3%) 0.179
eGFR (mean, SD) 545 + 175 549 + 175 0.811
LVEF (mean, SD) 46.2 = 134 50.1 = 114 0.0003
MAX-CK (mean, SD) 3051 = 2349.7 2833 = 2351.2 0.366
Systolic pressure (mean, SD) 1108 + 141 1099 + 141 0.544
Heart rate (mean, SD) 773 + 6.73 62.0 £ 6.73 < 0.001
History of hypertension 2 (532%) 113 (53.1%) 0.946
History of hyperlipidemia 4 (312%) 2 (385%) 0.152
History of diabetes mellitus 5 (31.8%) 61 (286%) 0.457
History of smoking 100 (57.8%) 54 (72.3%) 0.006
Family History 3 (24.8%) 64 (305%) 0.287

Values represent number (%) or mean = 1SD

eGFR = estimated glomerular filtration rate

LVEF = left ventricular ejection fraction
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FEZ IR AR T AL S b &2 235 L, 24 IEH
VIS BRI U CRBZIREBIIR 4 >~ & — X >
¥ a v (percutaneous coronary intervention; PCI)
THATFE S N7z 86 386 Ax Mg e Lz &b,
WASIEMRER, BFE7ay 7, LEME) - B, &
RN A 7S 245 (coronary artery bypass grafting;
CABG) @B, CABG BATIESR], BEHNIEL, #%x
BrAbEE & L7

X4 EE 2 BIGEEI IR E R I MAT 2 it L

72, BBERHCZERR DI RZE L, £ 0
=70(173 N), LE< 70 (213 N) @ 2 BEIZ50T,

FI LRI A X2 b (Major Adverse Cardiac and
Cerebrovascular event; MACCE) #JE (&L,
BB ZE, FEBEME ML, AL e ORI & 5 AR,
DAL ARE) Z—RT Y FRAL VP EL, 4T,
Bt e, FEFIEME ML, OAEARBEE ZIRT Y FR
4 M LT2HMTHERL . FHoBIgIX
1858 HCTdh o7z, F 7z, MO 5T % 45 itk B IR AL
(right coronary artery; RCA), Zeui F47#e (left
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anterior descending coronary artery; LAD), /[l
ek (left circumflex coronary artery; LCX) Z#
ZRUIDWTATo 72, 740 =T v FidH kb &
A THREP BB ORI L7, BEREZ
EDDIMEEREIE O G IZH L TlEZ ORO FiRE

DOHWFIEE SNz, BETER, HRERNEOLRIC
DWTIE t REICTITV, Ao ik ix Kaplan-

Meier #1238 W T Log-rank MEZ i L THr v,
MACCE &4 @ J&g BlAL o H) 7 121% Cox Ffl 4 —

RINT 2 64T L7z, %8B, TNENAEAKEETZS %
L, BT 7 MI2ix JMP Proll =i L 7-.
w R

BEER TR OMB< 70 B2 0= 70 B & 1t
L CHEEIMEC, AEBRIEE (Left ventricular
ejection fraction; LVEF) 2% <, BZHIEDL H o
72 (Table 1). FHIRI TIZOIOE< 70 BEZLI0%L
=70 fEL IR LT BIEWTEE, X5 F 2% L,
A AN AMERBL IR TH - 72 (Table 2).

2 MM @ MACCE BIERIZOWTH T T <A
Y —HifRE ATk T 5 &, &2fF L LADFT
DHB<7T0FLMB=70LEL THEI
MACCE F#IEHIMED - 72, La*L, RCA#, LCX
HClxmBEmIcAEAZIED 22> 72 (Fig. 1,
Table 3). F7z, ERHTRIIOVWTHT T <A
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Table 2 Medical therapy

HR = 70 HR < 70 p Value
ACE inhibitor/ARB 129 (74.6%) 162 (76.1%) 0.755
Ca-blocker 29 (16.8%) 32 (15.0%) 0.656
B -blocker 69 (39.9%) 125 (58.7%) 0.0003
Statin 93 (53.8%) 136 (63.9%) 0.049
Diuretics 54 (46.2%) 46 (37.1%) 0.0035
Nitrates/Nicorandil 0 (289%) 58 (27.2%) 0.738
Hypoglycemic agent S (22.0%) 48 (225%) 0.874
Insulin 12 (44%) 5 (24%) 0.029
Values represent number (%)
ALL LAD
l'ﬂ_ HR<70 — 1'“_ HR<70 —
= 0.8 HRz70 — = 0.8 HR270 —
E os] E 06]
E 0.4: E u,4:
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: P=0.002 : P=0.017
ONO 560 10‘00 15;00 20’00 25’00 30’00 35’00 u.uU 560 lOIDU 15‘00 20‘00 25‘00 30‘00 35‘00
days days
Number at risk Number at risk
Heart rate <70 bpm 213 165 a8 37 12 Heart rate <70 bpm 106 78 46 17 6
Heart rate 270 bpm 173 108 78 37 19 Heart rate 270 bpm 103 B3 47 19 5
RCA LCX
10 HR=70 — 10 HR<70 —
_ n_s: HR270 — _ n_s: ‘ l_‘_‘ HR270 —
5 0.6 5 0.6+
E— 0.4: E 0.4:
=z 0.2 = 0.2
] P=0.150 : P=0.923
O-UU SCIIU IUIUU 15'00 2(;00 25’00 30’00 35’00 OIUU SCIIU IUIIJU 1500 20’00 25’00 30’00 3.‘;00
days days
Number at risk Number at risk
Heart rate <70 bpm 80 67 43 17 4 Heart rate <70 bpm 26 23 11 6 4
Heart rate 270 bpm 58 39 27 13 8 Heart rate 270 bpm 11 8 6 2 1

Fig. 1 MACCE free survival

Y-z Tl 5L, &28%EL LADFT
DA< 70 1208 = 70 &R L THRICEIE T
FEIE AL o 7”7.‘)3‘ RCA B, LCX B TIERIED
MEFEMICHE ABOLEho7 (Fig 2). FDE,
DAE ABE, 3Frfl§E P MI, B 2E D FEFE R I D
TRBRDIFNT 24T > 72. RCA ¥ COE< 70 130
=70 & B L TRBEZEFIE DD 2 Wil R &
o725, MDA T I — TR A BT
o7z (Table 5). Z®f%, Cox LI NYF— R
i 30T 2 v T MACCE %64 A 7 Z lghlfb L 72
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(Table 3). 4HBEITDWTOHIEZFNT TIXLER,

DA< 70, LVEF, 5 EkIRJE 8 & (estimated
Glomerular Filtration Rate; eGFR) 3y, L 72F
BRAT LR o7y, ZOBROELERFN TIEFlE
LVEF ® AHMV L7z FRINTF & %o 720 KIS,
LAD JEZEIZ oW TN Y A 7 @R % 47 - 72k
R, HERETTNVTIRER, <70, LVEF,

eGFR 23, L7 PR T L oo 7208, $EEET
VTR AE< 70 & LVEF 2507 L 72 PRI T &
LCho 7.
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Table 3 All patients Cox regression analysis

L o Univariate model Multivariate model

Clinical characteristics . .

Hazard ratio p value Hazard ratio p value
Men 0.734 (0477-1.193) 0.228 0925 (0.541-1.617) 0.779
Age 1.049 (1.031-1.068) < 0.001 1.035 (1.014-1.057) 0.002
HR < 70bpm 0.533 (0.354-0.802) 0.003 0.647 (0.431-1.044) 0.052
SBP (mmHg) 1.008 (0.993-1.022) 0.298 1.008 (0.993-1.022) 0.291
LVEF (%) 0.956 (0.940-0.972) < 0.001 0.969 (0.953-0.986) < 0.001
eGFR (mL/min/1.73) 0.982 (0.970-0.994) 0.005 0.988 (0.973-1.001) 0.076
MAX CK (mean, SD) 1.018 (0.930-1.114) 0.698 1.000 (0.999-1.000) 0.892
B -blocker 1.201 (0.804-1.812) 0.365 1.259 (0.808-1.955) 0.305

Values represent hazard ratio (HR; 95% CI),
HR = heart rate

SBP = systonic blood pressure

LVEF = left ventricular ejection fraction
eGFR = estimated glomerular filtration rate
CK = creatinine kinase

ALL LAD
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= ]
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[ g 4
El >
S 044 3 0.4
=z z 4
0.2 0.2
P=0.046 - P=0.011
0.0 T T T T T T T 0.0 T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
days days
Number at risk Number at risk
Heart rate <70 bpm 213 173 104 43 14 Heart rate <70 bpm 106 85 51 21 8
Heartrate Z70bpm 173 124 a3 47 14 Heart rate 270 bpm 103 73 55 25 1
RCA LCX
10 10
I e W | R | — e
0.84 HRZ70 — 0.84 HRZ70 —
k=] B <] 4
= =
2 g6 T g6
% 4 [T
El El
5 044 T 0.4
=z T H -
0.2 0.2
P=0.402 . P=0.466
0.0 T T T T T T T 0.0 T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
days days
Number at risk Number at risk
Heart rate <70 bpm 80 68 44 18 10 Heart rate <70 bpm 26 23 1 6 4
Heart rate 270 bpm 58 a4 33 22 8 Heart rate 270 bpm 11 a9 7 2 1
Fig. 2 All cause death
K < I > 1a B
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STEMI &3 @B Beiks L8 70 i 13 70 BLE & (& RCAJRETOMBIZEFRIEZ P& ) A 7 KT 238
WL THEICMACCE, T ORIEY A7 D Ohhotz. T, ZEEMITZIT) EEBFITE
LT, FEEEREIIOWTIHNT 5 & WTIZLHE< 70 M L TPRATE %5 %
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Table 4 LAD patients Cox regression analysis

L o Univariate model Multivariate model
Clinical characteristics . .
Hazard ratio p value Hazard ratio p value
Men 0.837 (0.451-1.552) 0.573 0.861 (0.410-1.925) 0.707
Age 1.041 (1.019-1.063) < 0.001 1.017 (0.993-1.044) 0.175
HR < 70bpm 0.498 (0.293-0.845) 0.010 0552 (0.313-0.973) 0.040
SBP (mmHg) 1.016 (0.999-1.033) 0.063 1.013 (0.996-1.031) 0.126
LVEF (%) 0.949 (0.928-0.970) < 0.001 0.958 (0.936-0.981) < 0.001
eGFR (mL/min/1.73) 0.983 (0.966-0.999) 0.042 0.988 (0.970-1.007) 0.221
MAX CK (mean, SD) 0.998 (0.987-1.007) 0.644 1.000 (1.000-1.000) 0.724
B -blocker 1.208 (0.723-2.012) 0471 1.174 (0.677-2.050) 0.567
Values represent hazard ratio (HR; 95% CI),
HR = heart rate
SBP = systonic blood pressure
LVEF = left ventricular ejection fraction
eGFR = estimated glomerular filtration rate
CK = creatinine kinase
ALL LAD
Ln_ HR<70 — 1'“_ HR<70 —
0.84 HR270 — 084 HR270 —
. 06 N 06
* 04 * 04
0.2: 0.2:
i P=0.083 - P=0.145
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Heartrate <70 bpm 213 166 ag 38 12 Heart rate <70 bpm 106 78 45 17 [
Heart rate 270 bpm 173 108 78 37 12 Heartrate 270 bpm 103 63 a7 19 5
RCA LCX
107 — HR<70 — 10 HR<70 —
0.8 HR270 — 05 HRZ70 —
(].6j 0.6:
£ L
0.4+ 0.4
02 0z
g P=0.938 g P=0.124
u.“ﬂ 560 lﬂ'ﬂﬂ 15’00 20‘00 25‘00 ﬂOIﬂﬂ 35‘00 OIUU SL".ID 10r00 15’00 ?IZ;CIU 25’00 30‘00 35‘00
days days
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Heart rate <70bpm 80 &7 a3 17 :::: ::: ;g Ez: ii’ 283 151 g ‘;

Heart rate 270 bpm 58 39 27 18

Fig. 3 Heart failure

Mo 7275, LADJRZIZBI LTI L 72 PRI+
Ll olz. —#IIZ LAD @ STEMI & RCA, LCX
WMAELD S AEEMEMMIIRE V72O ERKIC
LVEF MK T35 2 &% v, SHOREBTD
LAD @ LVEF i3 RCA, LCX & H#L THAHEIZMK
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Table 5 Adjusted HR for elevated resting heart rate at baseline and as a continuous
variable for cardiovascular mortality and morbidity

A All (n = 386)

HR = 70 versus < 70 bpm

Motality Eventsn (%)

Hazrd ratio p value
MACCE 94 (24.4%) 1.919 (1.275-2919) 0.002
All cause death 55 (14.3%) 1.782 (1.044-3.100) 0.046
Heart faifure 25 (65%) 2.001 (0.908-4.604) 0.083
Non fatal MI 10 (26%) 1.886 (0.538-7.381) 0.316
Stroke 15 (39%) 2.681 (0.952-8.611) 0.106

B LAD patients (n = 209)

HR = 70 versus < 70 bpm

Motality Eventsn (%)

Hazrd ratio p value
MACCE 61 (29.2%) 1.947 (1.157-3.372) 0.017
All cause death 34 (16.3%) 2421 (1.190-5.312) 0.011
Heart faifure 15 (7.2%) 2.165 (0.769-6.951) 0.145
Non fatal MI 9 (4.3%) 1.289 (0.341-5.213) 0.705
Stroke 11 (563%) 1.312 (0.395-4.557) 0.652

C RCA patients (n = 138)

HR = 70 versus < 70 bpm

Motality Eventsn (%)

Hazrd ratio p value
MACCE 26 (18.8%) 1.751 (0.807-3.857) 0.150
All cause death 16 (126%) 1.310 (0.480-3571) 0.402
Heart faifure 8 (58%) 0.944 (0.193-3.857) 0.938
Non fatal MI 1 (0.7%) 3213 x 10° 0.237
Stroke 4 (29%) 2662 %X 10° 0.014

D LCX patients (n = 37)

HR = 70 versus < 70 bpm

Motality Eventsn (%)

Hazrd ratio p value
MACCE 7 (189%) 0923 (0.132-4.291) 0.923
All cause death 6 (162%) 1.782 (1.044-3.100) 0.466
Heart faifure 1 (65%) 7901 x 10° 0.124
Non fatal MI 0 (0%) - -
Stroke 1 (65%) 9.345 x 10° 0.438

Values represent hazard ratio (HR; 95% CI),

HR = heart rate

MACCE = Major Adverse Cardiac and Cerebrovascular event
MI = myocardial infarction
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FOO5RORBICBNTH, L) LVEF A
KT LTw5b LAD JWE D BERETOALHIE< 70
PN L2 FPHRERTE R -2 QR TE S, F
7z, DEELOAR T I R 7 2SR T 2 Hi 5 5
CELEERZONLO, KAOEEISEL D
BRI Z FiT5 2 EDPRHTEROET IO
NolztBbhs, OLAEABICELTIE, LVEF
HENFIERTLTOURWVER D Z L Wil L4
KDFERBD A e o 1272 OB BRI ON o 72
A%, LAD JHZEICH L Tl O8< 70 BETOASA
FEME T L CWw AN TH -7z, Tz, AlBETIE
DIEL< 70 BET BIEWTHENIRDZ 225 72 ICH B D
59, BEWEEAKD A4 XY M IHIRRIZEED Sh
otz BERTEEIL O E WA S S ORI R
B, RIBAREEA KT I8 5 2 L TLmHZES
DAEREOENPHR2UHETS. LrL, PCIIZ
THBERBEL:Z 2 72 STEMI BE 2k LT Bk
WAL THDLIEF L AFEEZ L2, Lo
ARERTIE PCLIC X 2 BP0 e Fi k12 X 5 LVEF
DRFERIEE ) 7)) ¥ 7 OWHIRI A B WD
Az~ A7 L7z Reldsd 5. 72, CAPRICORN
AERTIX carvedilol I343E T, (OIMAEE, FEEFENE:
D EOREZEK T 8720, HREZEDOFHD
LVEF & 328% & KA TH - 728, RRETHOIFY
LVEF 3522% CTh o722 L 2 ¥z % L BHEREED
BREEZZ TN MR L0728, 2%
AN ERBRTH B720BINA TAPAEL/-Z LD
AXRY MIRHITE Lo ERNTHLELERS.
Limitation & L TIZH—fiix D% A I X BIEHTZET
D IEBB ARSI Dol T2, BEREEO
DB EHHL CTWAE O XY MR - 72HE0
DR OZE LG0T, BREEOA XY RS
ELTWALDBEATREI s724 XY MIgEhT
WHEWZ LR ERBITONS. T2, REBROKE
25 STEMI i #E o HE.OHE A 70 LT IZT 5 X
XL LHDIFRFTHAH. STEMI EH D BEBER O
BE ORI OV TS BEOHEE S S5/
L L7z L Comin & L sk 3L e 2z &0 B %
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IMPACT OF HEART RATE AT DISCHARGE AS A PROGNOSIS FACTOR IN
PATIENTS WITH ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION
(STEMI)

Koichi HOSHIMOTO, Yuji OYAMA, Wataru IGAWA,
Morio ONO, Takehiko KIDO, Seitaro EBARA,
Toshitaka OKABE, Kennosuke YAMASHITA, Myong Hwa YAMAMOTO,
Shigeo SAITO, Kisaki AMEMIYA, Tadayuki Y AKUSHIJI,
Naoei ISOMURA, Hiroshi ARAKI and Masahiko OCHIAI

Cardiovascular Catheter Laboratories,
Showa University Northern Yokohama Hospital

Abstract Historically, an increased resting heart rate (HR) in patients with coronary artery dis-
ease has been reported to be associated with a prognosis factor. However, it is unclear if an increased
HR at discharge is associated with the prognosis of ST elevated myocardial infarction (STEMI) in the
coronary intervention era. We enrolled 386 consecutive patients with STEMI within 24 hr of symptom
onset between June 2001 and February 2013. They were divided into groups with a heart rate of 70
bpm or greater (173 patients) versus less than 70 bpm (213 patients). We assessed the rates of major
adverse cardiac and cerebrovascular event (MACCE*) between two groups. In addition to the overall
analysis we also performed the same analyses separately for patients with LAD, RCA, and LCX lesion.
The HR > 70 group had a significantly higher incidence of MACCE than the HR < 70 group (p = 0.002).
Although there was a significant difference between the two groups in LAD (p = 0.017), there were no
differences in RCA and LCX (p = 0.150, 0.923). Although multivariate analysis demonstrated that HR <
70 was one of independent predictors of MACCE in LAD lesion, HR < 70 was not an independent predic-
tor of MACCE in all patients. The present study suggested that in patients with STEMI, elevated heart
rate at discharge could be an independent prognosis factor, especially in patients with LAD lesion.

Key words: ST elevated myocardial infarction, percutaneous coronary intervention, heart rate
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