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BRI R T A Sk 5 ALY ivabradine &R R M S R IB R A B EIGAE o AR
LEAMREB AR EES RELEARERE T A KN AERBERL - i & HHik
£ %2016 %1 A £ 12 A4 A ivabradine 5 A * AE FIMFER S OEM  AHEETHM L
2017 F8 AZ 1l A WBRBANATRARRELEBAKMA L ES AT RDEH - ik
%A F K E L 2017 £ 12 A £ 2018 4 11 A £ A ivabradine & A > FoBaE 5 BE Sn 4k ) AL S0 B
B £ S K AR AT A W JEIE BB AT L R o JRAGRER — R AL B S AT 12 18 A o Bkik B
ZEEM RORBESARARREBUERAAM B RER o kAN 93 A &L RS I
FPEEHA 125% FHEZE 0% (P =0.013) * A 4%E EHE GO X ZAEREELER T
AT 3% T M ZE 0% (P=0.88) » AL 46 % & R MRAFAF B2 /B F L FH 67T 25.0% T £ £ 18.9%
(P=0.48) - 4% M ivabradine #EE T A &R A HEA R O RBERARKE - EEEB T A
GZAZREACE R T AR AR ELRE LR REZ e E -

BAEEEA - Ivabradine
(LERIE (Heart failure)
Z#4L (Standard)

HEEEMTER

A SR i PR & R B 52 5 18 2 e RiT
LolEds 1 (out-of-hospital cardiac arrest ; OHCA)
B OFEEE 2 N a2 R ERIR R 3 Horpol
I 0 By 1 44 55 VU 1 & OF 29 - LR B P AR
(Hazard Ratio ; HR) 5 4.88(95% CI: 3.65-6.53) *
{8 R R~ BRIIAE ~ R e R AR
5| A BE VI L S0+ BIAN I A 3R

i AL, fifg #1113 71 (angiotensin-converting enzyme
inhibitors ; ACEI) » MR JIF 1 B2 RS FEHTA
(angiotensin 11 receptor blockers ; ARB) * B 5 f&
FHEF 7 (B-blockers) FlIfE [ElFRFE5HTH (aldosterone
receptor antagonists * {H & /[ 5% FH B S0 30
(BRI E = 2 -

16 LB e B IR R AR A O = 5T

3% (left ventricular ejection fraction ; LVEF) 2
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#1.2X ivabradine 4974 5505 3%

ThRE 73 B =B 2 0030 > (1) ' LVEF <
40% R it 28 Ko (I A 53 R0 2 0 (heart failure
with reduced ejection fraction ;s HFrEF) ; (2) &
LVEF 40-49% IR §ii 25 By b K i 73 3R 0 52 0
(heart failure with mid-range ejection fraction ;
HFmrEF) ; (3) & LVEF = 50% I i %8 1F &
IS #iE 57 3R 0> 22 U (heart failure with preserved
ejection fraction ; HFpEF)>*

Ivabradine =221 HIE S Fofli bAviE -
A DL EE M HI R R U (funny current; If)
R IRIIEMALER - ROk A E
5 REAKIMRE 2 B EF > - AR 2019 4F SCBRSE
] 5 W o e B 22 L R IR VA R AR G [ FE
ivabradine AJ LAV Y HFrEF (298 A » S8 280
ANWIE L ESR R = 35% HAK SR80
BRBEANER 70 K * - 20145 H 1 HA
HERT ivabradine VA BECREE A - HAHRBE IS
PEOTISRE Ry (1) #ER OB & LB EIRESS 1T
B TR 5 (2) Lol 1 DiRE 2 H. Ejection
Fraction = 35% ; (3) & M.03K H. OBk 8K
AZEIR 75 RETHCHATE DB IETR A (4) B
F B- BELIEI I 05 28 R AN 32 065 (&) PLE -

Data collection:

Before implementation system:
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2017 5510 H 1 H G OR 5% ST FH AR 8185 5 Y
D EIRIR AANAGE F#iE .2 — 10 SE%FEKRE
KAl NRUBESEIET ivabradine FITEVRIR LB EH T
S SHE B B (postural orthostatic tachycardia
syndrome ; POTS) » {H A 1 R A5 K AU [ 1 &
Bk H R @R IR e 2 E ERE SR 12 o R
15 i 5 [ 5% i 5 B e e L R BT 5 o (National
Institute for Health and Care. Excellence ; NICE)
fEH! ivabradine 7RI EFAAAHEE T ZHINZ BHRIZ
B E BRI E B E AL O R e R B AL R T

H & AR 5 308 S ya B I L R s R B
BT - B B A LR IE E R K BRI
SERRTRA T -

B &

Ivabradine & 2015 % 5 H [l 46 7E A Bt i
R HEs A m A EEY L it - i
FFAEBEAIE A ivabradine 2 & /5 BEME ~ {8 AR
LA

2016/01-2016/12

The duration of the implementation system: 2017/08-2017/11

After implementation system:

2017/12-2018/11

Ilvabradine dose

ICD 10
HR, BP,
Beta blockers

A

LVEF

sixmonths

one month

|

ICD 10
HR, BP,

Beta blockers, LVEF

sixmonths

~

N

One year prior to
HF hospitalizations , cost, NT-proBNP

B— :

L

Start One year after
DDI, adverse events
HF hospitalizations, cost, and
NT-proBNP
it e

Person icon from: https://commons.wikimedia.org/wiki/File:Person_icon_BLACK-01.svg.
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AW FE 2 AL A 5 18 975 PRI & bk 2 22 5%
Be - HSIGMERE R 70% - LA NEHE: H i
NFEEEREH Ry 6 K - BEVREIS{L (computer-
ized provider order entry; CPOE) 7rB&5E 2 1 B
T 20 5 o EPERIE SR AL R
H i i R ~ 5 12 o (o R AR ~ BR O R fF
FH i B2 b S PR TR PR 32 b o BB E » B Rt
WEHEEMNE  ZA/FH - @BEek - ZiRE

PR S TR I SE S AR AN B 2 B Rkl b 5
AR T R S -
—EBEHIE

A5e Ry B MBI FT (repeated cross-
sectional studies) 3= 2247 B¢ A7 BE i 5 FH AR i B
W) SR B e T S T e W R R A - BT R
W By 2016 4F 1 A % 12 A {# A ivabradine J&
A+ DAL M B AG R 07 S B - SR A LS R
Ry 2017 4 8 H % 11 A #E S I/ M & 5k 5T
iy e AT B AT B T S 2 REHESSITRE (40 ¢
109.81 ~111.0~113.0~113.2~150.20 ~ 150.21 ~
15022~15023~15040~15041~15042~
150.43 ~ 150.9 ~ 197.130 ~ 197.131) > 3fi H #r 3%
B2 ivabradine B R 0f R 28 2 MG - BTk
ZoRHIKCEE By 2017 - 12 H 2 2018 4% 11 A i A
ivabradine i A FE R b LLER B VR AR B
EaRT% © WEE SR - S SEE
RAEVERH ~ BITER ~ DR UGS B R 2
ZABEAR > 3 FLIE — o 50 FERE & B K 5B
2017 4F- 10 A 1 H @RI B #EE Ry A A
#E B ARG A S R LBAE 50-60
bpm [ G & fE7% Fs 5 mg BID » <50 bpm
W e T R E 2% Ry 2.5 mg BID » #5751 & R A
b ] R R R B AN S ARE

= BEER

SE SR B PR £ R AR —W A (D)

3]

SE AL BT IR — 8 LB R 22 5 5 (2) 38
i B P AT % — RO S8 A B A R BAEEL

5% W&

EREAHRR R BB H 5 (3) bbbt 7 gL
R o o W S T T e % o B B B B L
RSN ARY SEN TN E o S g R
33t (B10702008) °

s #RET MR

FIF microsoft excel Z3 MR ARYEAZ RS »
A - A > MR E TR E o #ET AT A
£& A B S5 5T Hk B8 IBM SPSS Statistics(SPSS,
release 26.0, Chicago, IL, 2019) # =& kb #& /i #H
ZHIEEME AR t-test S EH PE - Flan :
IR S net o qraf ik E il AR (N 11
& Kz S B bR ~ RIEE R -R k€ (Chi-
square) 3 & H PAE - RIR-R J7 e € 16 FH BRI
R P BUE RS/ N 5 - FrLUVE BEEEH
B /IR b RIS 2 FORG feds 7€ (Fisher’s exact
test) 2%, z-test 23477  JEEFH paired t test fgE i A
IR OBGEE 2820 - KRB AR
AR B BEAHR B AR -

i R

— ~ IWARAZ 451

2016 - 01 H % 2018 4 11 H {7 FI#E A
Fy 101 A+ HEBR 8 AR [EIZS 3% 53 A7 4 5 1 1
AR 22 21 o {8 ve FE 2L 53 H 93 AfBE A
& 28 gL RTRAY.CBE ~ LVEF ~ K0
g ABE AR B EEBEHBA B &
WAAIE N SEYI R Ry 64 5% 0 B 73 OE
IREGHOFRIE (BI1A0 5 SMUEE ~ FERIA ~ 181EE
Bgksmedps ~ 1 1 O 28 P i L B 18 e o LT 14 M
7 ) 4 B DL_E 7 53% ¢ B 4 Bf beta-blocker
I 65.6% » LVEF Sk 31.2 + 8.4% (&
HZ—) ° 32 (71% 4 FJ beta-blocker Ji5 A &Rt
A 1A Ry B - 13 fH AR COPD »
HHAE 13 {2 COPD & H1H 9 £ IE1E 1 ] beta-
agonist (41 : formoterol ~ fenoterol ~ procaterol
¢ vilanterol) °

= BYRGRIREEES MR
Pl 5 v R 0 42 L it AT 1% e 5 B
be - A ERTRE VSRR 5 AAEIR R AL
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K—  WARAZERIE
HH (MEEER A ANBL (%)

Demographic characteristics

Age (years) (n = 93) (Mean + SD) 64 +13
Aged >75 years 28 (30%)
Male sex 65 (70%)

Clinical status and cardiovascular parameters

Ejection fraction (%) (n =92) (Mean + SD) 31.2+84

LVEF< 35% (n=92) 70 (76%)
NT-proBNP (pg/ml, Mean + SD) (n=11) 6583 + 6007
Heart rate (bpm) (Mean + SD) (n = 93) 92 +17
Heart rate >75 bpm (n=93) 81 (87%)

Systolic BP (mm Hg) (Mean £ SD) (n=93) 123+ 17
Diastolic BP (mm Hg) (Mean + SD) (n =93) 72+ 17
Comorbidities (n=93)

0 3 (3%)

1 11 (12%)
2 16 (17%)
3 14 (15%)
>4 49 (53%)

Beta blockers (n =61)

Bisoprolol 55 (90%)
Carvedilol 6 (10%)
Beta-blocker dose (% of recommended dose)
(n=61)
<50% 52 (85%)
>50% to 100% 9 (15%)

IARE e O =IERZ2E - (Al E RO SHEZE
ok P FLASE 2 B 12 1 R I o BB (4
125.0 5z 125.9) = SRt et B % I AE S I 8 JE i L
I HE AT 12.5% T2 0% (P=0.013) » ¥ F,
Fz o

=~ BURMAIAEIE SRR

ENY RS Ay Ay L & Y
& HEFEEAREE R ZE )T - F 2
SE{A R 2017 TR 4 ARIESE AL (G B > 75 B¢
DL E#E i & R 2.5 mg BID » /MR 75 5% & %

AE N —fGHELETH E1E 5 mg BID » FiE%/ LBEE
50-60 bpm [ 2t G P s AfE K7 /£ 5 mg BID » %
3 60 bpm 7 &3 12 7.5 mg BID » #5H
AU B IR 155 1 HIRE 7 i e T B3 o AR (el 1
FF A 3 SR v R B = B 78 E 1 2.5 mg
BID » At B iRl an i SRR 7 B P =
EESRGEE AT 25.0% T2 18.9% (P=0.48) » K
8 {5 BR A PR s A 2 MR 20 (i ELSEg 4
3Ry 59 % » FAZERTV 0Bk Ry 90 bpm - {HEEE
FEAAFE R R E Ry 2.5 mg BID -

BRI EHERTEERRE

L=

Ll BE ) A e 4 B e R A e o A O
RANMERBELE  BEFCRHATE 1 A%
EOEEEFE4 » F ivabradine & Bf diltiazem fif
o #%EwR AR ERERNRKE- - 3
iR B b S DR E A AL VE B AR LRI E
fitim7 3% FFEZE 0% (P=0.88) » FE#— -

h -~ B RAAIERIMER LR

PR B R R A A E AR I E A AR L
# o R EREIVER A LR E AT 10.0%
TREE 9.3% » FERLR T o ERIEIUEEE 93 A
H 90 (9.7%) W A AERITERH - HERIERE
JEAL 2 BIVER  Ho g 547 (5.4%) KL BkAE 18
7452 5 (K ivabradine ] & o & 2 £i7 (2.2%)
R B ORI 452 P 4 » L8R 2 17 (2.2%) 53 1y
W RS EITER -

TN~ BE R R ARSI IR
(—) DEEEZR (heart rate; HR) Z =E %

B i i AH AE AR AS ZERT TR A 2 S0
BEEF Ly 86 + 14 » H AL ARG EER T2
DGRy 97 + 17 » BHERTHE A LBEERERE
&K (P=0.001) » FEFLFR — - LiBEIE R
B E TS T ivabradine #2820 Bk R &
A A BN 22 SR - (H TR EE R IR R L
BkH =R K12 100 bpm € B fF7 5 f7 FREE 1
A7 r FERR= -
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KR LBEBARRACELER

B finT Btk
1]
HH (n=40) (n=53) P
Sex
Female 14 14
Male 26 39 037
Age (Mean + SD) 65+ 13 64+ 14 0.63
18-49 8 9
50-59 5 8
60-69 11 16
70-79 12 14
>80 4 7
Baseline heart rate ( Mean + SD) 86 + 14 97 +£17 0.001
LVEF (Mean + SD) 31.8+8.4 30.7+84 0.52
Comorbidity count*
0 0 3
1 7 4
2 10 6 0.27
3 7 7
>4 23 26
Beta-blocker use
Yes 23 38
None# 17 15 0.15
4 Diagnostic assessment
Approprla_te 35 53 0.013
Inappropriate 5 0
ICD-10 Codes for ivabradine 1 0
125.2 4 0
125.9 ) 9
150.1 3 9
150.20 0.061
3 12
150.21
150.22 o 18
' 1 1
150.9 8 o
Dosage assessment
Approprla.te 30 43 0.48
Inappropriate 10 10
Avoid concomitant use of DDI
Yes 1 0
No 39 53 043
Adverse Events
Yes (no serious) 4 5 10
No 36 48 '

LVEF left ventricular ejection fraction, HF Heart failure, DDI Drug-Drug interaction.

# The subgroup of patients without Beta-blocker used is including asthma or COPD therapy (ie, beta-agonists).

* Comorbidities are including diabetes, hypertension, chronic kidney disease, chronic obstructive pulmonary disease, and chronic
ischemic heart disease.

+ Standard diagnostic codes for ivabradine were established by a multidisciplinary team.
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K= LERBIERIRER ivabradine JBEREZZERISH

, G| ik
B2 fi‘iﬁ; %zﬂégf P
Heart Rate (bpm) after administration 79 = 15 76 + 13 0.377
>100 5 1
91-100 1 3
81-90 10 16 0.315
71-80 14 18
61-70 8 9
>60 2 6
Beta-blocker dose (% of recommended dose dose)
after 12months (n =61)
0% 3 2
<50% 18 29 0.528
>50% to 99% 5
=100% 1 2

bpm beats per minute, HF Heart failure.

(=) Beta-blocker (FREIE 2 =&

P B VE R A B B T % beta-blocker fi
F A & L B RE M 5 L iz 72 2L (P=0.528) *
H I #% 61 A i F ivabradine §ij 45 {5 ] beta-
blocker » ## Z& i H -1 5 55 A (90%) 5 F biso-
prolol » 6 A (10%) {5 F carvedilol - #& %1%
beta-blocker JHH5E/ Ly FHE i A B FH I & 100%
A 347+ B fx K I A & 50% F 99% 15 6
A7 > AT R < 50% 47 £ - A 5 (7RG
A 5 F beta-blocker » & fif{# H ivabradine 2 E1
{52 beta-blocker {5 FI & ©

BE

R 18 A WF 9T 45 SR 75 4 ivabradine T DL
R OLEER A LB - BIE S LRa 8
JAFF & B FERE B L R an i s e B - AP
W) ivabradine 2 A8 A /E & RHEFF LA &
¥ 5 % CYP3A4 HII % 71 (410 : ketoconazole
itraconazole ~ clarithromycin ~ erythromycin
HIV 2 HESEIHIA ) TR SR AFHE
FHERE » 3% E 1 B8 A [RIIRF BR AT - (HHTR
diltiazem Jz verapamil J& A H1 2% CYP3A4 ]l il
) ° 3l 5 MicroMedex R} EE A2 F'F BB I &
H (major) SEAk  [RIBLAG RAfEELE B R O A A
TEFERHEA © - 2017 G- A8H S I 2/ M & ik

& diltiazem A A Z A r] B ivabradine ff
g — -

PR A P R B B AN L SE L In B =
20 17 (21.5%) I AP = A K B8 7 BE A G L 46 7
w0 FEFER A E R - S ANERE
— LA AC Ry 64 3% 53 1 (LVEF : 20.4% ; HR:86)
B8 M B e s H % & OF beta-blocker {E 5
o BUBHE 2.5 mg BID BAfGiEHE - (EEEH —1F
A #9550 BEE g (HR:56) i 8 45 FH 88 - m] LA
TELL B Z=BIIS RN - 25 BRI B AR A 3R P =
5 mg BID {5 A i A EF A s ARG AR » 9 A G
PR IS T eiir e 2 A E B s - I HH AT
17 B 2 A H2 B &/ i i e PR kB e 1) S
= 0 BERR B SEER RGN AR A
{HE BRI ] R PR B AR AN [A] A 7 =
K HE LS EA TR o B0 MEE T
IOPEERET » 2 2 E P A OR B} R (R AR A T A
7%+ LLEHRRIG T & KL B ISR ¢ BET
At S T an PN A e L A 7] 2 B B SR B R A AR T =
ERTERAE -

Z B4 AR SHIFT (Systolic Heart failure
treatment with the If inhibitor ivabradine Trial) fiff
Fe g beta-blocker fif FH B 735X, beta-blocker
o FH 9 7 & b BN [F) 30 & 52 2 ivabradine Ef
PRIGHEAIRSE S » B2 0Bk =R e (RO e 0 5
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AR EL 1718 o [R] bE ARRIFZE i A2 BF beta-
blocker {5 F 8 36 S € 52 225 ivabradine Hij#&
BRI A Z ERIR 28 (B E/AR T
KU FE 4 38 - Horh 2010 %53 RCT SUBES
RFE Y ivabradine {5 F £ 3 2 —1E H M0 Bk
R B 27 B PR Sk B E AR CR B
AR DR EE 2 F Y - £5 TR A
B UL E BEVE & B v HE R SRS A TR AAT
DU il W 25 5 S EE - (AR 9E Ry B i

gt HIWAERBERERERDI T Eit &3/ H
88 > BEBEnyFE 7R R A G R kRS R L
2SN %37 e e JSEEE I ORI $u
o AR > WAVIRBEH 14 KE 28 KA —E

GEIE2 > FEIRFRI AT 2 A 2 O phs =R
AL FT AR S0 Bk SRR i B 2 AR Al
gER—EHNA -

£ 2019 - 5.0 = Ig G F R T [ HR {2 £
— U RIIETE Z L BB TS - A TR Ry
2013 % 2014 4 - JLUQ A 21 B e HL L = U
i B Sy HFrEF 2 58 A » #EICA 1,509 A -
SCRRIIFFE A4S SR 48 H B B A — N ABE =R
Ry 38.5% 3 o A T 9% % B4 65 F ivabradine &2
% 13 A7 HFrEF i A H—F N AR Fy 14%
(n=13/93) - HEIRI T HE B B ARG R A B SRR
1B - [HERARRE 2017 4F 02 A 53 sacubitril
& valsartan * 5 15 fi2Ji A & HF 6L sacubitril
& valsartan Z 15 » Hrif 13 (2l B R
BEOH R o BB R ATE & H ivabradine
HiA HF FFABE AR Ry 22 AR » &R FEAS—
FRNFHARAX R 1 AR o Bt ifgEse
Wik Z WA RF P 5 98 1 R 1 =X 5 [ ivabradine 2
sacubitril & valsartan » {575 ZKSE FHICER SOl E2
2016 % 2019 .2 KA HFrEF s A T A& FHEH
WF5E - A T DUANE I8 S B A PR AR R
BHEARERETZ -

{H 2 B SME FF 2 SURKE A ivabradine 2297
PRI ST - — T4 2 HEBON A E S E &R T
[ [1] % (EuroQol-5 Dimensions ; EQ-5D) » [
LAREEWAITENS) - BEIRE » —#IEE)
JI (WTAE ~ B - KESURHENEED ) ~ KE &
i~ FER & BRFE A AAVRE - 2017 &

5% W&

BF 52 3425 65 FH ivabradine % 2 741 170 I8 IR
A RSN AU T A PR O R OGS
JE 18 o AR5 by B R B =09 - R
RIS - fE5 1 B R IR AT - B AR
F R FTRE R )7 3k o] UPJGHE A EQ-5D 3%
HEEFER AEIENE - K EEERE L
RARITTEN T AN -

fR &l

AT G A BT A AR Bt BE 4G SR T T 12 1
WU 2 VR - R R IR P B i ok
REAE AT — 8 H AR - 35 Ry [E 1 S A At e
FHZEBAHNE L I RE BRI IR R LA SOAP T
HERHSH - KL - #9% A H & BF beta-blocker
HEATRES GG ZEE - RBIEA &G
G v REEEHOA EE A B IR EG (KL Z 15T
2 RIORBARE A B AN R E - (BB R
ACHK TR E b R R AR AR AR
M RE e M B 25 A4 AN R - AHR M - 2590
NRDEEEEAMBEEE - Rt s
H o RIBEAHEE R AR EEGE =S
RAFCEEE -

& &

{551 ivabradine R DA S8R Lo BB A0y
B R S [RGB A B AE BB R ALE - 1EiE
A ALZRERHT A (EARWT T T BB R AT
AR {5 P R A P P 5 VR i A Ui ) A5 S IR
TR R -

S

AT 5 HH 0 o B R S (v N KR v
B8 e bF 92 3t & S48 (FF S #m 9% : DTCRD107-
T-19) » ARFHE ERFAKRWIFLA Bl R EEZ AT
B B P B AT AR -
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Efficacy of lvabradine Treatment in Chronic
Heart Failure Patients in a Regional Hospital:
An Observational Study

Chi-Hui Leel, Tin-Kwang LinZ%3, Yi-Da Li%23, and Meng-Hsuan Kuo?

1Department of Pharmacy, 2Department of Cardiology,
Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan;
3School of Medicine, Tzuchi University, Hualien, Taiwan

This study was conducted to evaluate the impact indicators of computerized physician order entry (CPOE)
standard intervention on the use of ivabradine in patients with heart failure (HF). This study was divided into two
periods of repetitive cross-sectional analyses: before and after CPOE intervention. Data were collected between
2016 and 2018 describing ivabradine use. Standard diagnostic codes for ivabradine were established by a
multidisciplinary team. The CPOE standard system was set to remind doctors of the appropriate diagnostic codes of
ivabradine for patients. The indications and dosage irrationality rates before and after the intervention (12 months)
were evaluated. Data on symptoms, hospitalizations for HF, and hospitalization costs were collected. The study
was conducted with 93 patients with HF. After 12 months, the irrationality rate indicator decreased from 12.5% to
0% (P = 0.013). The rate of avoiding the combination medication decreased from 3% to 0% (P=0.88). The rate
of inappropriate dosage decreased from 25% to 18.9% (P=0.48). Using ivabradine can reduce the heart rate of
patients and the number of hospitalization admission for HF. Establishing the CPOE standard system can improve
the irrationality rate of indications. (J Intern Med Taiwan 2020; 31: 40-48)





