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HE

B . SR 5 43 B BRAR 19 0 3 3535 (HFrEF) & 35 2 B4 FROR B3 L 30185 Bk B B 3% 1k BEL A 37 B 7 R B &2
Ak, vk SREUR R G BB v, MAE SRS BERhisii i R 41520174209 A ~2019
06 HEH B RKEW R E 2R E 2RME B R HFrEF & 35 2205 R K B E 1204, B B R BN AL
IR R RS IR, xFFRALR A M KB O b HEIs 7 in O IRITHARR K FEIE /RIETT s MR 4RA
FEBE R BT O AR ETR T INFF R BKEN LRI /R, A3 RE SN O IRBFHAREFCIE /R . ME180K, I
B2 BEAEBHEOE.,. 6085 1TRK (6-Minute Walk Test, 6MWT). 720 52 # (Left Ventri-
cular Ejection Fraction, LVEF). Z&» 5 %2 (Left Atrium Diameter, LAD). 70 ZE &5k KIH N2 (Left
Ventricular End Diastolic Diameter, LVEDD)E S HINZER. £3R: 1) MEBHAEHSORERR. &#
BORBREEL 6408 T RE. £O0EFMARETEIPTRARMRTHRA, ZREFRTER
X(P<0.05); ELENRE. ELEFEKRPHNBHEN LERTR T 2EEZR(P > 0.05). 2) EH3K.
BIREB14K, WEAE B O RIXFFE(41.7%- 91.7%- 96.7%) B B & T X 4 (5%- 36.7%- 83.3%),
HiAtr B B R FXRA, Z2RELITEEX(P < 0.05). 3) HRFE6MNAN, IEHABRERLER
ERBEERANT7.02% (4/57), I BARTXIR4118.97% (11/58), AN LERH GiH%E X (P <0.01). 4)
W, WHEEWARBAEDHXPOFEIRE. BERMEILE. —ER=2FFEE=A3HEE. =E
LI REAREMN. 40 BRI ERE/RIGIT S LA B0RK -0 -6 I 2 2058 R w B & 1
B O FIA bR BB SRR AT, O Th AR RSB B B Bk .
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Abstract

Objective: To explore the efficacy and safety of early intravenous -blockers in patients with heart
failure (HFrEF) with reduced ejection fraction and type 2 diabetes. Methods: A retrospective
case-control study method was used to select 120 patients with HFrEF and type 2 diabetes who
were hospitalized in the Department of General Medicine, the Affiliated Hospital of Qingdao Uni-
versity from September 2017 to June 2019 using the medical record system of the Affiliated Hos-
pital of Qingdao University. Esmolol was divided into the observation group and the control group.
The control group was treated with standard hypoglycemic and anti-heart failure treatment plus
oral metoprolol succinate; the observation group was treated with hypoglycemic and anti-heart
failure standard treatment plus continuous intravenous pumping. Esmolol, after 3 days of conti-
nuous use, changed to oral metoprolol succinate. Observed for 180 days, the differences in resting
heart rate, 6-minute walk test (6MWT), left ventricular ejection fraction (LVEF), left atrial inner
diameter (LAD), left ventricular end diastolic diameter (LVEDD), etc. were compared between the
two groups. Results: 1) The observation group was significantly better than the control group in
terms of resting heart rate compliance rate, resting heart rate compliance time, 6-minute walk test,
and left ventricular ejection fraction, and the difference was statistically significant (P < 0.05); the
left atrium inner diameter and left ventricular end-diastolic diameter were not statistically dif-
ferent between the two groups (P > 0.05). 2) On the 3rd, 7th, and 14th days, resting heart rate
compliance rate of the observation group (41.7%, 91.7%, 96.7%) was significantly higher than
that of the control group (5%, 36.7%, 83.3%), and the time to reach the standard was significantly
earlier than that of the control group; the difference was statistically significant (P < 0.05). 3)
Within 6 months after discharge, the rehospitalization rate of patients in the observation group
due to heart failure was 7.02% (4/57), which was significantly lower than 18.97% (11/58) of the
control group. The difference between the two groups was statistically significant (P < 0.01). 4)
During the observation period, there were no adverse events such as drug-related liver and kidney
dysfunction, symptomatic hypotension, second-degree or third-degree atrioventricular block, and
severe bradycardia. Conclusion: Early intravenous application of esmolol in the treatment of pa-
tients with heart failure with reduced left ventricular ejection fraction and type 2 diabetes re-
duced the ejection fraction. The resting heart rate reached the target time significantly earlier,
and the cardiac function and exercise tolerance were significantly improved.
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RUNi[1]. Framingham AfF 78[2]5 B, oCo S04 P28 hioCo 0 85 4 JRURG:, T L S B 0o TE RN 4 TR BT UGS
HEAHBUESL p 52 PRBEA IR DA HFEF UG . 200K 0T SRR, B 52 AARBE AR 77 vl (556 FR 7 &
HRIRA[3] [4]. TR B SZPRBE R FIFEAR IS ZE MO 1 3858 (MR 7 e 7840 (5] [6], 1 B Al ik Z 55
Jik B 52 A4 BEL FRIAE O ) 3 v VR 7 H S B R AR LS B R 72 (7] idE— ARV FR KR B 32 7 BH
FEFR BT R R e A, FRAE T B K B EE B his 6 1 RGEEEL 2017 4E 09 A~2019 4 06 A NMEF,
FH¥ HFrEF A9 2 BUBE IR 5, s SRR KR A SCRNs/RIBTT G, W8 180 K, B EAFIE IR H
AL S E Ak .

2. WEMFE
2.1. &,

SR E ] A 9 437 o BEVRIE 9 53, WRLAR 2017 4 09 H~2019 4 06 H 7E 75 B K= M & R B A RHE = RHE
Bt f) HFEF &3 2 BURE PR B3 120 ], G9NPRIE: 1) 8N 60~80 25 2) 74 2018 4EH [H.0r J1355
WG 4R RS St St ARSI WHO AAT I 2 BURE R 2 Wibnife; 3) #E S0 % > 70 Ik/4r:4) LVEF
<40%. HEBRFRAE: 1) OUEMEARTE . SO s R AN IR DR . OB AR RO SO
SO R RIBPE OIS 2) TR R = AR A OO RIS R AE, DEFE <50
/Gy PR3 EVEECE MO 3) AR TR K 28 BCo P I A Rk AE VIR S 6 1) 77 470 J L 920 5
4) KAz A v IS R SR AR I (U 45 I < 90 mmHg); 5) MUK > 150 mmoL/L; 6) 81k H %44 fifi e
T L B I R B R SRR AR SOV B T) X B 2 ARBE RIL E 8) T 2 AN IR
RSO R ZGY); 9) HORMRZER . 1 BUREIRAG . SV . RSN RAS SRV RE L. AR A B
IR PRZE ottt

2.2. —RR PR

I B R MR R his RN B0 P17k, GFREERE . PR TR s B s, IR
EBHBMI). LR ED . KFEENREA . RIS OIS & AT . X
BFEE 180 X, VAFLOIEF ARG AL midi iy, Ll ik B3 120 BN . R4 3 2 A i ik s F 3 A
W& IR N R AT IR ZH 2% 60 5], WS4 AN S FR AL 2R 07 3R 73 5N 5% (3/60)« 3% (2/60).

2.3. 5k

PR AR N 58 24 AR IR A AE B2 FH B b b PO 389097, BFERIRF) 5802, MY K4,
EVENL 2555 o REREZE B 4 K B ARAEDT O 290 7 RIS IR BE AR SEFE3% /R (AR =) 5K Bl 37 ) e o] 24
HIRAF LSS : H20100167) 23.75 mg, qd &L4HAETT; MEHNBE YR KHARHETTO IR IT S F4E
FKRNCENE R (BT K FEHIGHERAT LS : H19991058), HI4ATIEN 0.5 mg/kg, FFsk
47 1 min, J5LA 0.05 mg/(kg min)FEELE kN, FZE PRSI O, FERIEME ., 0%
1k, 4F 10~20 min WE—RFE, FFRIME 0.05 mg/(kg min), FHAFEABT 0.2 mg/(kg min); 3 KJ5
1SR, 48 D IRIEHIIR LIS /K 23.75 mg, qd. FHZG It RE P IZ T RS 25750, 35 DL nT i 32 (0 3
i AT TR 52 ) g R 77 B A BB R

2.4. MEIEHR

AF 1. 20 30 7. 144 28, 90, 180 RMIZHEEFE.OF, T 1. 90, 180 KW EL 6 4340 LA
FEES, T 90 K. 180 KAMEL A O FH M/ H(LVEF). 055 NAR(LAD). &0 F &7 5Kk K N 2 (LVEDD);
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Mgz 6 ™A NELEFFER R,
2.5. MEFZE

1) FEORME: WENT 24 /NSRBI & 5 AW . IR A R JE & T, W& HTRAE
TED 12 /08, HOIEREIRT L, R TFEARE T2 805 =ik | 2B s, TR Ot
A, tHEFME.

2) AN ARG (OMWT): LB ERTENS b7 30 KBt T, HUmmAE. “FHE. B, £H, &3
KFATARIR, FrbRRtRiR. BEFERE, FETPITMNET. KRR ERIER, W56
5, H 2 /NS SRR G R ZUTE SN, B IR AR o S S I R AT I A B (AL WP REAE), &
B EAE S AT REIR AT E, WE 6 min HIATHRE .

3) MRS N S W ORI AR R R RSk, R IR RREL, PRI, SR 35 E
0 L B S S HERE A O VEREAT I & 28, B35 LAD. LVEDD. X Simpson 535 LVEF [8].

2.6. GiitAE

FFF A5 %027 SPSS 22.0 BT ot S 00T . BRAL 2 A7 & TE A A - B R SR (R £ )
R, RRAMSTREA ¢ I HEAT LB AR E IE A4 [ Ok th 8 (P25, P7S)ER, I Bt
SR Mann-Whitney #5: 30708 A R R, 4LAHCECST 2 flh, &M ESE RN = &S
M7 72500 o AEAE A0TSR R Cox BAPR 22 [ AR, A 7 3R (0 He R Log-rank #236. LA P <0.05 Ky
B4 G L
3. 858
3.1. HEBEELAER XL

PRALEB G AEAERE . PRSI, WO s, DB S, IR . BMIL SEIG AR . AT M H 25 I R L HoRl
FE TG T #2573 > 0.05), EAF A HPE(LE 1).

Table 1. Comparison of baseline data between the two groups before treatment

= 1L AT AR L BRI

hIk =3 HoTHE 2 Pl

(n =60 i) (n =60 i)
Bty 25/35 27/33 0.713
PRI (F) 71.9+4.4 724+3.38 0.534
W 52 (%) 26(43.3) 25(41.7) 0.853
I 52(%) 16(26.7) 17(28.3) 0.838
e 4f & (mmHg) 1269 +3.7 1273 +4.5 0.592
# 7% £ (mmHg) 783+ 4.0 77.9+3.6 0.650
BMI (kg/m?) 24.1+27 23.7+3.0 0.517
{1 %5 P I8 2 E (mmol/L) 3.14 £ 0.6 3.00+0.6 0.174
PRI 212 (%) 5.65+0.7 577+0.8 0.365
LR AR/ ) 90.7+7.9 89.9+ 6.0 0.549
6MWT (m) 321.5+49.2 319.3+459 0.807
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Continued
BNP (ng/L) 1532.6 £402.3 1426.3 + 496.5 0.185
DIAE(NYAH 43-4%) 278+ 04 2.65+0.5 0.137
LR

LVEF (%) 33.7+2.0 34.1+24 0.285
LAD (mm) 50.7+2.1 51.0+24 0.515
LVEDD (mm) 64.0+1.9 6.36+2.1 0.121

R 25155 (n, %)
ACEI 4(6.7) 6 (10) 0.509
ARB 49 (81.7) 46 (76.7) 0.500
BB T HEHUR 36 (60) 39 (65) 0.706
FI PR 24 (40) 27 (45) 0.580
ARNI 14 (23.3) 11 (18.3) 0.654
W2 P T 26 (43.3) 30 (50) 0.464
IR 51 (85) 53 (88.3) 0.591
TR 254 16 (26.7) 21 (35) 0.323
DPP-4 $fi| 7] 37(61.7) 33 (55) 0.459
SGLT2 #1117 2(3.3) 4(6.7) 0.402
SR 25 (41.7) 29 (48.3) 0.463
(IMES 54 (90) 51 (85) 0.394

VE: BMI: fAFRFE%0G 1| mmHg = 0.133 kPa; 6MWT: 6 734025473050 ; BNP: BFIENEL; LVEF & O 5F1M5%; LAD: A5 M4%; LVEDD:
FEFFRARNE; ACEL MRk KL MEMEI; ARB: M ZKE 0 ZAREDIA; ARNL: VDA, DPP-4 7). ks
JREE 4 0170 SGLT2 #lF: 8- % b 452 5 A 2 7).

3.2. MEBERSLEIEL

SMTE 1L 24 30 74 14, 28, 90, 180 KidskM4LEA M SR 2), MHER NN %
Sy M e O Z B (R AR A B . PRALER SO RSN L, WA ORI T R4, 55 1.
2. 3. 7T RHAF B ORI, ZRASTFRE P <0.05), 5 14, 28, 90. 180 KA B LR X},
ZRTGITEE (P > 0.05); RSN, OZEHTFEEEBA AR, FEERREK, HHRET
SO0 BRI R, LT 3 R T RRIERE SRR, 3 7 RUAG, W24 -P 3 B0 3K T AT (O
K1),

Table 2. Comparison of heart rate (times/min) at each time point during the observation period between the two groups

%% 2. MLABE WA &AL EROR/ XL

pok =3 ot B A P {H

BT 90.7+7.9 89.9+6.0 0.549
DI 81.7+7.5 84.3+6.0 0.038
D2 723+6.8 79.0+5.5 <0.01
D3 60.7+3.4 71.4+47 <0.01
D7 59.1+1.7 61.1+1.8 <0.01
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Continued

D14 588+1.5 503+1.8 0.105
D28 582+1.6 587+1.5 0.075
D90 57.7+1.5 58.1+1.3 0.121
D180 572+14 57.6+14 0.088
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Figure 1. Trend of resting heart rate over time

B 1. #S003RpER e LS E

33. FERERRLEAFBERIE

MBI BF T BOR, Bl 55~60 K/5r NiIEFRDAR[9]. MEHH 2 RIBILEAROE, WAL 3 K
HILAFROZ, 5 3 RGBT RVES 14 RPTALEE #5050 FRIEFRFXT H, WS B0 BRI FR 3 (41.7%.
91.7%- 96.7%) B i = T R ZH.(5% 36.7%- 83.3%), H.IAFRI ) IHE BT XA, ZRE G2 (P
<0.05) (.7 3).

Table 3. Comparison of resting heart rate normalization between the two groups

3. MEREFHRSORERBARI L

B3R ENIPR #14 R
AR(n, %) KIERR(n, %) AR (n, %) KIERR(n, %) KR (n, %) KiEFR(n, %)
MEEA 25 (41.7) 35(58.3) 55(91.7) 5(8.3) 58 (96.7) 2(33)
XL 3(5) 57 (95) 22 (36.7) 38 (63.3) 50 (83.3) 10 (16.7)
2 20.54 39.47 27.22
P <0.01 <0.01 <0.01

3.4. FLABE DINREIRFRITEL

WE WA B F O IRefEAR, 6MWT. LVEF 2Hi3A N, LAD. LVEDD. BNP &Hi¥A RN, 25
RE G ZERP <0.05) (W& 4). XFEEHAHEHEZE 180 KO Ihfesats, WALEHE 6MWT. LVEF XfLt4h
BEGI## 7P <0.05), LAD. LVEDD. BNP %2R LG 125 X (P > 0.05) (WL 5).
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Table 4. Comparison of inner function indexes between the two groups

= 4. MABEEAOIREIEIRATEL

W52l it R
6MWT LVEF LAD LVEDD BNP 6MWT LVEF LAD LVEDD BNP
(m) (%) (mm) (mm) (ng/L) (m) (%) (mm) (mm) (ng/L)
e 3215+ 337+ 50.7 + 64.0 + 1532.6 £ 341+ 51.0+ 63.6+ 1426.3 £
LIRS 492 2.02 2.11 1.86 4023 193£459 Thag 2.40 2.05 496.5
00 % 3534+ 36.4+ 48.1 + 60.1 + 11344+ 3356+ 26.1+ 49.6 + 61.5+ 1257.9 £
G 40.1* 1.94% 1.92* 241% 359.6% 31.7% 2.01* 2.01% 2.52% 375.4%
s 180 F 404.2 + 40.1 + 479+ 58.6 9163+ 3935+ 395+ 48.8 + 59.4 + 1046.7 +
- 32.7 % 1.7% 1.9% 3.01% 313.1% 26.4% 1.9% 1.7* 2.6% 301.3%

VE 1: 6MWT: 6 204t 47iR0%; BNP: BNF4MAL; LVEF & O ESM4048: LAD: AW/ LVEDD: A&k KNE. ¥ 2: HNH1
Kovs 5590 K, #P<0.05; AN 1K vs 4 180 K, *P<0.05.

Table 5. Comparison of cardiac function indexes between the two groups on the 180th day

5. MLEEESE 180 RLBAEILINAEIEFRXTEE

WS Xt R H P
6MWT (m) 40424327 393.5+26.4 0.038
LVEF (%) 40.1+ 1.7 395419 0.045
LAD (mm) 479419 488+ 1.7 0.086
LVEDD (mm) 58.6+3.1 594426 0.095
BNP (ng/L) 9163 £313.1 1046.7 = 301.3 0.056

VE: 6MWT: 6 2041547306 ; BNP: BF4Ak; LVEF Z£0= S M54 LAD: /5 A4%; LVEDD: /& =4&FKKNRE,

3.5. MR EHERE 6 TARRLRBARIERER

B 6 MAW, WEARERNOTEFERE RN 7.02% (4/57), HEMKT XTI 18.97% (11/58), ¥
P R 2 R0 T A Bt G N 2 A AR i £, PRALXT B, 23 it (P < 0.01) (LA 2).
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Figure 2. Survival curve
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FEE LT A R
4. Wig

2 RUBERR B AR AL R RERG S5 U | HUAST AN S AR ZE A 25 PE, AT 51 O I
H E2RAS, B0 ORI 5K T ET[10] [11]. HFrEF &3 2 BURE R B i 50 8 P 55 57 Jloqe
ZTE BN O TR 5 AP RS O [12] 2 T 78 o, (O 2RI PR 0 5 712 J R R K TS 26 DDA O,
O LI R B ST SE S R F-[13] [14] [15] [16] [17]

O EETR T [84HEHF HFrEF S S H B 2 AARBH A 2 i 5 S0 3, BX) B 32 A4 BH 77 2547 B AR 45 Hh W)
M. FRAKSLAT B S AR B 7 AT DUV B T 2GR BT, G A A8 Bad s e likamAN, nTSiils)
ARG, FIE A, MMERREM 2R E. AR, 18h0 s BE iGsT B NS T
FFE L0 18] o A T8 Aok i 4 B8 AN [F) WL S ) E) 45 21 i SO R AT LG, 22, 45 R BoR
MEEAH 00 F R 7K SO FE RO A W s 2 SRR, FLHE KR B 32 ARBHA 7, %11 HFEF &7
2 TR R R P ) A O AR T B2 iR OISR ISR ) HFEF B SR H AR DN 55~60 1K/
Ir[9], MELA . XHRZATESS 7 KRGS 14 RPIOEDHN 59.1 IR/45r~ 58.8 R/ F1 61.1 IR/45r~ 59.3 ]/
43, MERALEAR 1400 SR BRI (0] B B TS R AL, 2 R A S # R (P < 0.05). MER4L. XL 55
T 2 KA 3 RIBBUAARGER, MK 3. 7. 14 RFAHEHE DS ORIEFRRS L, WEAHELE
IERRE(41.7% 91.7%- 96.7%) &5 T X B (5% 36.7%-. 83.3%), HIAbrif a8l B 5T 0RE, 257
B (P <0.05). MEREYIFEIHFIKRIH B 32447 Pl HFrEF & JF 2 BU0E IR B 0 20k
Bt [A) B AR AT, AR W] AR

MERIT-HF. CIBISII. US Carvedilol HF Study Z£[19] [20] [21#F 5T EAESE, S5%@AIMEtL, NH g2
PRBE AT AT A HFrEF 88250 L AU T2 BT B U BRI 27%~38%, JFHRm B ARG i . AHIF Fo 2t R
7, YLEE 6 23854756 . LVEF. LAD. LVEDD. BNP %1736 3%, 45 B A it 2 %P < 0.05).
TE55 180 K, XTEL 4l B L IhReda br, HA P4 E#H 6MWT. LVEF X} Ltb 45 1A Fiit 7% (P < 0.05),
LAD.LVEDD.BNP X} bt Z S TGt it 27 7 (P > 0.05). M 45 52 B FL 309 ik S F 8 32 44 FH #5775+ T HFrEF
G IF 2 AUBE LR BB AT RE R B B AR AR & . 5T LAD LVEDD 45 e e O JIE &7 5K DhRE (1 845
P SR L R 22 R, FRAT e Sk B 52 A BE T 7 T B A K.

Pocock SR LRI, A2 03 B B B 52 A4 BELT 771 R A A B 6 I 28%~36% [6], X5 B %
PR RIS 2. U H . TP OHA R, il g 2R ThAE % £ 745 5%, Oliver 524 1
FRRIVE 34 TIZEZEHT (66 DMHEHL IR, 35,383 4 B3 Eor HEtEF B R B 52K BEW 77 o] B AR A6
TR AERTER[22] AT T DAPR 4H 58 25 DAL S FR N e 28 ml SR e AR ARl 2, 45 R B R W 4H DR 0 3
ABEZ(7.02%) KT X HEZ1(18.97%), ZERA R ZEE (P <0.01). EHXFABRETISOCHBERE, 45
RIR, WS, KRR R ARG O R A 6 O Z TUEHER K), HHI-FY
I TE)(58.3 R)F-TMELAH(117.5 K); dhgh REIAXTT HFEF &3 2 BUBE PRI 838 R KR B 2 R FH
i 7R B ARG 0o 26 R AT 254 TR M OV O SR B R A R AR ) o AR M S i R v, PR B VR TT 5 I
JEAFT R, (BRI AZ, KRR AR, AT SRR 8 A R AR 2P DGR T A B,
SRR FH B 52 AR B 77 22 4 AL o

5. &hig

LR LFiR, HFrEF &9 2 BB PRIPS 6 S S0 KM F 3 R R P03, T Ao A0 i 2 0 TR IR
[ ARAT, AbRRUIESR R, Eah RS ER S, Heett S5 Ra nRe Bz, AR N
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frfiLe BEsh, PABIREA RN B e, ATREAEAE (it , DRtk 75 2 SR S AT PR -
F gz PR

P AR 7 WA R 2 00 5%

EHEWH

O IVE 2 PR A BYET 71 5 4 (CIMF-Z-2016-23-1823).
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