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Clinical study on ivabradine combined with metoprolol in treatment of stable
angina pectoris

ZHAO Xiao-gin, FAN Yao-dong
Department of Cardiovascular Medicine, Tianjin Second Hospital, Tianjin 300150, China

Abstract: Objective To explore the clinical effect of Ivabradine Hydrochloride Tablets combined with Metoprolol Tartrate Tablets in
treatment of stable angina pectoris. Methods Patients (84 cases) with stable angina pectoris in Tianjin Second Hospital from
September 2019 to April 2020 were selected as research subjects. All patients were treated with Metoprolol Tartrate Tablets, 25
mg/time, twice daily. After 4 weeks of treatment, patients with resting heart rate less than 70 times/min were selected as the control
group (34 cases). Patients with resting heart rate > 70 times/min were po administered with lvabradine Hydrochloride Tablets on the
basis of the control group, 5 mg/time, twice daily, adjusted the dosage according to the change of heart rate, and the maximum tolerance
could be given 7.5 mg/time, twice a day. Patients whose heart rates were less than 70 times/min after 12 weeks of treatment were
selected as treatment group (38 cases). Patients in the control group were po administered with Metoprolol Tartrate Tablets, 25 mg/time,
twice daily. Patients in two groups were treated for 12 weeks. After treatment, the clinical efficacies were evaluated, and resting heart
rate and maximal exercise rate, the attack of angina pectoris, and quality of life score in two groups were compared. Results After
treatment, the total effective rate of the treatment group was 92.11%, which was higher than 79.41% of the control group, and the
difference was statistically significant (P < 0.05). After treatment, the resting heart rate and maximum exercise heart rate of two groups
were significantly lower than before treatment, and the difference was statistically significant (P < 0.05). After treatment, the maximum
exercise heart rate of the treatment group was significantly lower than that of the control group, and the difference was statistically
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significant (P < 0.05). After treatment, the frequency, duration and nitroglycerin consumption of angina pectoris in two groups were
significantly lower than those before treatment (P < 0.05), and the frequency, duration and nitroglycerin consumption of the treatment
group were significantly lower than those of the control group (P < 0.05). After treatment, the scores of each dimension in SAQ of two

groups were significantly higher than those before treatment (P < 0.05), and the scores of other dimensions in SAQ of the treatment

group were significantly higher than those of the control group (P < 0.05). Conclusion Ivabradine Hydrochloride Tablets combined
with Metoprolol Tartrate Tablets has good effect in the treatment of stable angina pectoris, can significantly reduce the heart rate of
patients, improve the attack of angina pectoris, protect the heart function and improve the quality of life of patients.

Key words: lvabradine Hydrochloride Tablets; Metoprolol Tartrate Tablets; stable angina pectoris; clinical symptoms; quality of life

o R0 B8 A T AR B kB o PR o DL 2R Y,
WRE RN, M EH AR E. ORGP
ML RIERE 7, R Ol R AR, COR
o LA R A 38 VR T 1Y) B A i T I PR
TR T B ARG o 2R SRR O LR S 389 0 7 5 E e T
S OB MR . B A2 A BHIH 7745 3R 2 1 PR O
R PULLORIER, JCHXF O UL B AT
7 2 V11| == E 3 D L P WY
s, W 213 AR RO Lo B B2 AR A
FVEYT » 11 H G 73 888 F R A T e R =
Fase BB B AR DR AR R R E K
TESEIE DL, 097 A AN AFAEBRPE R, AT T
PR R R tESE LA If IR, AT
1BSEMEOE, WEKEFK, SEGE ORI
i, (FEOFEEZEAGITIRR 2018) T
TR AG TR o T B0 R R LI B ™, |
X T To0 I AR E BL O SO B R UG, ARIE R H
8 P PR A T A T A R SCRF . RN 24 B
R A TR e N T O g R IR B0 >70
Imin &35, 3 N HERERAI AR G2 AR W45 1A FH L,
AR ORI 28 R BRA T 84 il E B0
KPR B E N T B, K SEAEIE R S O R AR IE
PREEE I R AT T, R ERAIRIT SRR
JE BB B DR IAFRIE DL OB IR AR L
ARG AE V5 i B ) B I
1 &ERFTEE
1.1 —fRileARER

YRHL 2019 4F 9 H—2020 4F 4 H RN
BEUSIB i 84 Bilfe e AL L L B E A T % . B
48 1, 4 36 #; FEWS 46~75 %, “F14(62.45+6.18)
% kR T AMH~12 4, CFIRRE (7.261+4.68)
s EEALOIRET S (NYHA) 734 1 4 36
i, T12% 48 s FERGPRZR A W 38 i, TKiE
32 %, il 66 7, iR 70 B, BEIRIE 32
Bl AW FIRIF P A R, SEE

WE BT RS RET.
1.2 HANFIHEBRARAE

INFRE: (D BHEFEREROLIRMZE
FRUEE], g B 7E 3 AN H AL (2) ik 18~75 &5
(3) &L, S LHBERAIES, 24 h FEFE
DF =90 K/min, NYHA g 1 ~114; (4) A
B OSIRER, WE TAIFMAHR 1 T E 0 o
FKIERAR 6 A LA b ek AR 6 AN HEL b o0
WIRESE 3 S A LA b setRahfikis i s 1280 1 4%
P ERIR B ko 2 1452 =50%; O L R e
A COLIERAER, OHEEF REATESELER D
M5 80 ms P75 ST Bt /KT u FARHEAS; 5 PR
FHEE ST Bt 0.1 mV DL BB R BEAD T 0.1 mV);
(5) AL EIR AL E ST 7% =50%; (6) 183
SEHGRES (ETT) BHE.

HeBRbRiE: (1) SEOUUEIE. AfaE B0 4:
JEE MBI RE#E (2) AT, B A A
FEEPIE; (3) OVEMART . HEERME. 5
CRAAE. e S SERENRE: (4O FRRMEL
WS AR SRR, S 2Bk AEJE
RO AUREZRGE: (5) WA I 2594 4E T
B,

1.3 754

R MR A IR (R HIZE R
AN A, B 5 mg/ . PR ARES 6009995;
FRRSEFEIS /R Pt BT iR Be il 265 IR A =1 A2 7=, #
% 25mg/fr, PPl 2010 A20.

1.4 SEMAEITHE

P B S T AERATT, BRI, K
THPR . R H AR AR R, R A3
ST 110NN be=t2y) I il D e i EINETH AN N 52
fVTRZ5Y) . I Rk R R HIH 7 CACED B¢
I Bk R AZARBHAE T (ARB) S5 L L SE |
WETE 2. £—MBIRIT: B B0k
WA BREFEIR R AT, 25 mglik, 2 kId. Y697 4 )G



F6HEFEIH 202154 H

AR b A

Drugs & Clinic \ol. 36 No. 4 April 2021+ 789 -

O E <70 /min EE AXTIRAH (344D,
MrBORIT: 58— BORIT EEELZFE =70 Kimin
(1) 553k 2 11 R 3 TR B A PR S BV AR B I At
R ERMRAT R € . 5 mglik, 2 Ik/d, FRHE
BEOEBWRBERZAE, RKMZETET 7.5
mg/ik, 2 KkId. HEEIT 12 Ji 502 <70 {K/min
B F NIRITAL (38 B, # S LA =70 X/min
(1) B LR BAR G R AR (12 D). XREZ
Ak 2k DRI A BRFEFEIS /Ky 25 mg/ik, 2 Ikid. P
HIBEYESIRTT 12 [ .
1.5 If&ARTTEHE fREN

B BITE, BETOSIRER, LK
VERR LLIRTT T R =75%, HoO s B SEAK 5 IE
Wy ARG WITE, BEEATOLIEER, 08
Ji RAESREEIATT HT N B 50%~75%, .« Hi &
RGE: B RITE, B LSRRI TE G,
OB RAEZ BT T T FFE<50%, H.OHET
B INE: BFEOSIFIEIR. OLERAEM
R U IR TT R INE

BAEME= (BRERO BB
1.6 XgigtR
1.6.1 #EMEKEshER LR  SGitHAEER
7RG E S A R KIS s R O R AR . T SR
Parker AUBURN AL 36832 #4Hl, QRS-232 iz#))°F-
W E, iz25hR56 K Bruce /7%, @3hHiKE 10
min, WEFHEOER, E3hhs 3 Seignizs) i
i —2%, TEIAENIEs)EEEE 3h 24 1E R ZI & 5K
BEIER LR,
1.6.2 DEIHEAEREDL Gt B BT RGO
LI RAENEDL, OFRAEMER . RFELn ], AR H
HHAER .
163 AWEHREFN KHARELLHER
(SAQ) HHATVHM . %R IE M T ek 0o B 5 5
PEEROIRGL. AEVE RV . i ERR 50
WA R 5 M BORASWUAOC, 5 MNERE AN
IAARTE BN Z BRFEE . DL ERE R O8I RAE
R RITIRERRE . MEBEINRRRE . BigA
TS 5 AN &R 40 0~100 43, P4
7 AR A TR A S A Y R T
1.7 TRERMNYE

YEIT WA AN R L A BT B ThAE: K.
NMEE R SRR T BRI 29N R RN R AE T I
WL IR . SkE, RO, ek, KRS

1.8 #itEsEiE

K H SPSS 22.0 B At TG4 b. THRE
RIUL xts For, HIAATHOL tAR%, 2 NATECR t
R THECRRILLE 2 LERIR, SR 2R
2 R
21 FABERRARELE

P B E — R R LR ER LR L, A
AATELE, W 1.

Fx1 FA—RERLLER
Table1 Comparison on general data between two groups

FHIE XTHEZH (n=3441) ¥E¥74L (n=38%1)
EW (%, x£9) 63.20+5.46 62.78+7.21
A (B 20/14 21/17
FfE (4E, x+s) 7.45+5.13 6.58 +4.49
W2 B KA 1% 93.28 94.17
REA: oA /% 16.72 15.48
BEAT O EER E % 18.25 17.48
BEAT O U295 /% 3.10 2.48
W % 46.42 48.07
TRIF1% 38.25 36.48
i 1L % 78.72 74.18
IR LA/ % 83.18 84.29
B PR1% 36.49 37.15
EES M E (%,

= e 67.45+36.28 65.82+41.38
I %% 38.06 40.62
11 2% 61.94 59.38

2.2 PLAIRRFTELER

BIT R, WA SR 136, Bk 146, &
HRRN 79.41%:; J6797 L0952 15 1], A 2% 20 41,
SRR N 92.11%; HALEA R ZERE St
2E N (P<0.05), WE 2.
2.3 FAFHIMHERKEHEFTOERLE

BTG, P EOR, KB ORY
BORITHTI R RS, ZRA SR L (P<0.05);
BIT IR, PR R ORI, ZREGI¥E
{ERIT AL B KB Bl B A O SR ) B 21 PRI 2%
ERAEGHEE L (P<0.05), W 3.
24 MEDLEREEERLEER

BITIE, PHEF KA., FREmia). SR
HHERENBIRITINRE N, ERARIMEE
N (P<<0.05), HiGITHKRNESZ ., Framfia).



<790 6B AH 2021FE4 A8 AKX HHwE%E  Drugs & Clinic Vol. 36 No. 4 April 2021
R HMEFEREROT A FRERE, ZRG40Y BEAS, ERASIM¥EN (P<0.05, HiEIT

X (P<0.05), W& 4. 4 SAQ HERABITHINIRS,, HoAl % 4ESE V732

2.5 4R SAQ IS EEE: BEEHTHEA, ZRE5i¥E X (P<0.05),
WITIE, W4l SAQ WA4EEEBIGITRIY WK 5.

2 FAIGKRFTHELE
Table 2 Comparison on clinical efficacies between two groups

ZH 5 /{1 ekl R ToR i EN] RAREI%
X HE 34 13 14 5 2 79.41
bEb g 38 15 20 2 1 92.11"

ExIIRA S "P<0.05
P < 0.05 vs control group

*3 FEBENRASHEROREEE ( x*s)
Table 3 Comparison on resting heart rate and maximal exercise rate between two groups ( X s )

£ n/f W ZE e ] B 0 ZR (R minY) B KIS B RO /(K min )
payisl 34 IBIT T 96.18+5.60 126.47+5.38
BT R 65.28+4.28" 104.35+4.64"
BIT 38 IBIT T 98.15+4.82 128.08+6.58
RIT )G 64.04+3.36" 96.63+15.24"4
SRMAATATILE: "P<0.05; StHAIATTIELLE: AP<0.05

P < 0.05 vs same group hefore treatment; 4P < 0.05 vs control group after treatment

F4 FHROGRBEZEBRELE ( x+s)
Table 4 Comparison on the attack of angina pectoris between two groups ( X s )

) n/f WLEE I (8] RAEAZE (IR 5 71) FELERT ]/ (min %Y TSR HE FE 7/ (mg 471
X e 34 W7 HT 356+1.26 4.85+1.60 24.16+4.70
MEP R 2.12+1.31" 2.78+2.18" 10.28 £5.36"
BIT 38 YBITHT 3.62+1.43 5.02+2.03 23.83+5.73
T )5 1.86+1.56"4 2.03+1.9474 7.08+4.18"4
HRMBRTATHE: "P<0.05; S5XHALGITFILR: 4P<0.05
P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment
%5 W SAQIFNELE ( X %)
Table 5 Comparison on SAQ scores between two groups ( X =s )
5| . Mg RARESZIR LSRR DBIRRIES BT R XA IR
(] TREEEVT Ay S JETEy Wy
X HE 34 BITET  68.22+1512  61.22+11.09 26.08+5.14 57.29+7.14 50.27+10.26
BTG 77.37+£10.83° 78.22+8.34" 68.62+14.60" 73.27+10.82" 64.58 +12.80"
BIT 38 YRIT T 69.511+13.46 60.221+12.61 28.521+4.58 58.64+8.54 48.64+6.40
BTG 84.28+9.65"4  90.22+14.25"4 76.16+11.37°4 80.59+13.48"4 65.47+9.68"

HRAHITHTHE: "P<0.05; SXMAIRITEE: 4P<0.05

P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment



F6HEFEIH 202154 H

AR b A

Drugs & Clinic \ol. 36 No. 4 April 2021  + 791 -

26 METRRREE

PRALYRIT AT R 3AT R L. B DhRe. K/ME
WAL, VAT AT E P AL A ARG h R R L S
R, RIS LR YT I AR AR R T AN R
3 g

Dy AT U I LHE VR AT 48075 SR AT 5 FRg O
WIS IR IR . O O FER BRI E R R, &
O ZR 5 PO MBI I TS B AE G, B
M ARSI AL S 5w . INVEST iR
R IAEFE | AL R R K S5, RO RE M 5
XImin,  HOETAGE OO S R TN 1.14 £, O
IR AET 1 XS 8 1 8%, Framingham #F 75 %1
PR, BRGSO A SR, It
Ho MO R A RAE T AR, 36 O AR 2
B e L EO 2 (ACCFIAHA) fER TR T
B0 55~60 /min [IE B, FHa b, R
2 BEIAAIEOERSAAIEN, BET B2
PRBE A FRTEIE 25 TOE A R R R Mk 2.

PR A T 8 A2 — PP AL B ME—TY) HCN JEIE
Hil7), AT UL EESE R If B, PR R AL
WIFESEE, BmEFsket (), H AT 4E /88
SEARBIIK ML BF 465K 7o AR SLIGGEEL T 8 2461
IRIGIT Ja DR ARSI R, BT IR S
BIT, 12 FJE i RO R AR B E R IT A,
S0 5 Bl FH SRR R IR B 2 5, ]
BRI BRI O S0 R L PRI B, UERA
A T6 B S5 R AT R B X Ti2a RS T
O RYEHIE BABYE . ADD-IFI B 55 78 56 OO bR A
16T J7 LA IR A AT T E VAL R e B R
MaNAEEshEET), SRR, SREFIFEL,
P A e 2H R B B e i (RIS I, s R AE
HIST B JRAR A Bt (] 980/ (12, ASSOCIATE AfF 5%
TEAEH B AP IS AL b L kA B e 4l 5 %
BAH B H PRI SR, BEV 4 AN, R
e EHMBENKERK T 243 s, BERTRH
FIHUS, Aspab ahig 5 IR A RARSRT, UL
A8 B AT T 1) B8 B )5 TR Gk B R
A, mKEFENOEFIG. B3I E K EKIR
KT EBEHEAM SRS,

O MOSREE, 15O R
AR EEAL b, PR TR A oA R e R
PO SRVEF 7 AR S50 38 o W0 4 5 20 5 3 1R O B0
RAETEOURIL, AIXTF XTI, 1EIr A i O8i R

PEARZR . FRalmt [a)A7 B Bosksl, EER H M yHFE =
W Rk, AR g, SO
gl IR = = P - AR W 719
LIRIVRAE, FH—EJaE Mg T ARSI
. £ ADDITIONS #F5tl4eh, 2 330 & Bl
LR R AE B S AR FH S B I6 T A b2 AR AT
HERTT, 4 ARG EE O RAEREFEER H
EAEESRD, TG ERECA g . AR
HHEWHR, $on T ERS THE O
ZR0F 0 JULFE AU 210 Ji5 T3 Bt O 60 9 50 R 1L %K
3o Skalidis 1Sk | & bR KE 2 1) 21
BilFs e RO LR B, W 2 ) T2 5 B E
SUPRAS P I i 3 1) i K e L S R0 i 1 I
TR, R A 1 AR A (5 mg,
2 I JEIRARIMAE M AGEE, BRI
AT DL o R S M B O B A R vy I P i
ThRE, b n] DAg/b B B M &, oG 7 i i &
AT 3560 e ok I i 2% o 158 B AR A T e AN T LA
I PR O R R G D SRR, BT OB i &
et DR I K AL 378 T8 R % JH I 7 £ 8 S 5 I R IR o

2T HBPMAAAE 2 e, ALkt
SIGNIFY W7 BHE R FF & B st 2 AR )
BRI SEA R NFEAT MEE, AN 1 45 i3 A A A
B, AR AL, Zath. WS MLr. A
I TN RN BRI 7O DIREA R R, W
SRR, RO EE KO EHAFE
H A RERATIE, EISY RNIER R KL
BRI IE], IR R SR .

gx BTk, Bt B e G H SRR RGBT
FE RO BIRIT AR IF , AT g B R PG 1) O,
HGE BE RO LR RAETEDL, RIFVLIEThRE, $Em
BEWAEEE, HA— IR HET A

FBRR FAGEAERARELEFNGZFR

S Hk

[1] Custodis F, Reil J C, Laufs U, et al. Heart rate: a global
target for cardiovascular disease and therapy along the
cardiovascular disease continuum [J]. J Cardiol, 2013,
62(3): 183-187.

[2] Norwegian Multicenter Study Group. Timolol-induced
reduction in mortality and reinfarction in patients
surviving acute myocardial-infarction [J]. N Engl J Med,
1981, 304(14): 801-807.

[3] Daly C A, Clemens F, Sendon J L, et al, Inadequate



+ 792 ¢

FEHBFEIY 20214 H

ARt bl

Drugs & Clinic

Vol. 36 No. 4 April 2021

(4]

(5]

(6]

[7]

(8]

(9]

control of heart rate in patients with stable angina: results
from the European heart survey [J]. Postgrad Med J,
2010, 86(1014): 212-217.

HARER o D VB 2 7 23 0 U by 2 4, oo [ R )T
O LR G, PO MER R EREZR
g REG IR EANGIT RS 2018 [J]. AL
FIFEE AL AR 42 E, 2018, 2(4): 196-225.

Fox K, Ford I, Steg P G, et al. Rationale, design, and
baseline characteristics of the Study assessing the
morbidity-mortality benefits of the If inhibitor Ivabradine
in patients with coronary artery disease (SIGNIFY trial):
A randomized, double- blind, placebo-controlled trial of
Ivabradine in patients with stable coronary artery disease
without clinical heart failure [J]. Am Heart J, 2013,
166(4): 654-661.

AR 2 D IR 2 A N OB 22 4L, R
oD VB 22 0 S B BRI AR AR AL 5 0 Lo 2 4, R
[ =T 200 ML 8 N BHER I 3 25 LA IV B b 25 B 2
R CIRIe SR T e [0 RO B R A
&, 2018, 46(9): 680-694.

M. R AR Fe e = R GAAT) M) b
B R R 2 B Y R, 2002: 72-73.

Eaife, PhIEYE, Fdte, S5 TUHE RO SO ) T
LB B AT B VPG [J]. P ARESE R, 20009,
89(40): 2827-2830.

Kolloch R, Legler U F, Champion A, et al. Impact of
resting heart rate on outcomes in hypertensive patients

with coronary artery disease:  findings from the

[10]

[11]

(12]

[13]

(14]

[15]

international verapamil-SR/trandolapril study (INVEST)
[J]. Eur Heart J, 2008, 29(10): 1327-1334.

Ho J E, Larson M G, Ghorbani A, et al. Long-term
cardiovascular risks associated with an elevated heart
rate: the Framingham Heart Study [J]. J Am Heart Assoc,
2014, 3(3): e000668.

Fihn S D, Gardin J M, Abrams J, et al. 2012 ACCF/
AHA/ACP/AATS/PCNA/SCAI/STS guideline for the
diagnosis and management of patients with stable
ischemic heart disease [J]. J Am Coll Cardiol, 2012,
60(24): 2564-2603.

O'Riordan M. ADD-IFI: Improved exercise tolerance with
ivabradine in stable angina patients [J]. Medscape,
http://www.medscape.com/viewarticle/582789.

Tardif J C, Ponikowski P, Kahan T, et al. Efficacy of the
I(f) current inhibitor ivabradine in patients with chronic
stable angina receiving beta-blocker therapy: a 4-month,
randomized, placebo-controlled trial [J]. Eur Heart J,
2009, 30(5): 540-548.

Werdan K, Ebelt H, Nuding S, et al. Ivabradine in
combination with beta-blockers improves symptoms and
quality of life in patients with stable angina: results from
the ADDITIONS study [J]. Clin Res Cardiol, 2012,
101(5): 365-373.

Skalidis E I, Hamilos M I, Chlouverakis G, et al.
Ivabradine improves coronary flow reserve in patients
with stable coronary artery disease [J]. Atherosclerosis,
2011, 215(1): 160-165.

[t M E]



