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Abstract  Objective: To explore the effect of empagliflozin on the type 2 diabetes mellitus patients with sepsis
and acute heart failure. Methods: The 180 patients with sepsis and acute heart failure were divided into empagliflo-
zin group with 79 cases and control group with 101 cases according to different treatment methods. The incidence
of 12-month all-cause death and rehospitalization with heart failure were compared between the two groups. The
survival curve was drawn by Kaplan-Meier(K-M) method. The risk factors of readmission were analyzed by Cox
regression. Results: There was no significant difference in 12-month all-cause mortality between the two groups.
K-M curve showed that the rehospitalization rate of heart failure at 12 months in the empagliflozin group was sig-
nificantly lower than that in the control group(P =0. 049). Multivariate Cox regression analysis showed that em-
pagliflozin was an independent protective factor for rehospitalization of heart failure. Conclusion: Empagliflozin can
significantly reduce the rehospitalization rate of heart failure in 12 months in type 2 diabetic patients with sepsis
and acute heart failure.
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Table 1 Patient characteristics of empagliflozin group and control group

BICY) . M(Py; s P75 ), X +S

i H TR 5 e e (79 B Xf B2 (101 i) t/y? p

s 69.4+10.6 68.7410.1 0.447 0.656
BMI/(kg » m™?) 24.943.9 25.843.9 —1.465 0.145
Bk 42(53.2) 48(47.5) 0. 564 0.453
e I 56(70.9) 72(71.3) 0.003 0.953
50 25(31.6) 35(34.7) 0.180 0.671
e it e 0 I S 14C17.7) 16(15.8) 0.113 0.737
12 0 BB 4 30(38.0) 44(43.6) 0.572 0. 449
Pt B T RE A 4 16(20. 3) 27(26.7) 1.024 0.312
% M BH ZE 1 il 5 s 18(22.8) 27(26.7) 0.368 0. 544
il 14C17.7) 25(24. 8) 1.291 0. 256
2 4 32(40.5) 37(37.0) 0.229 0. 632
APACHE Il ¥£43 /4% 18(15,21) 17(14.5,20) —1.362 0.173
SOFA 45/ 4% 15(11,19) 14(10,18) —1.223 0.221
WL E /% 8.240.5 8.140.7 1. 059 0.291
HAM/(X10° « L) 17.8+3.6 17.34+3.9 0.957 0. 340
rhPE R A1 E AR/ Y6 85.143.0 85.443.4 —0. 680 0.497
[485 2 i/ (ng » mL~") 5.7+2.3 5.1+2.2 1.517 0.131
MaEH/ (g L7 116.14+13.0 120.7+15.0 —2.159 0.032
ML/ (X10° « L) 129.6+38.5 132.9433.9 —0.623 0.534
I LA/ (pmol « L) 106(83,125) 106(93,128) —1.195 0.232




XS, A5 B S AR e B AE 43 0T 2 kO 1 R B 2 BBl B B PN T 14 BB U5 T R0 B

LIU Wenting,et al. Efficacy of empagliflozin in type 2 diabetes mellitus patients with sepsis and ... ¢ 503 =
gR1
i H TR 5 e e (79 D X B2 (101 i) t/y? p
NT-proBNP/(pg » mL™ ") 5648. 54462, 4 5524, 94-486. 5 1.728 0. 086
LVEDD/mm 55.0+7.5 54.1+5. 4 0.946 0. 345
LVEF/% 46.9412.1 48.949.3 —1.228 0.221
ML E < 20(25.3) 19(18.8) 1.105 0.293
ICU/d 7.043.0 7.54+3.1 —1.137 0. 257
3 B st 1]/ d 10.043.2 11.043.4 —1.901 0.059
2459 1 FH 1 1
ACEI/ARB 54(68. 4) 68(67.3) 0.021 0. 884
F IR 31 43(54.4) 62(61.4) 0. 882 0.348
B 22 A B 751 47(59.5) 54(53.4) 0.654 0.419
BE P e 28(35.4) 29(28.7) 0.928 0.335
Z HOBUIK 47(59.5) 55(54.5) 0.458 0.498
JoR i % 31(39.2) 35(34.7) 0.402 0.526
JBR &2 2412 W 71 23(29. 1) 21(20.8) 1. 662 0.197
oM T 188 10 ) 9] 34(43.0) 34(33.7) 1. 657 0.198
WA A o — T 2% 15(19.0) 14(13.9) 0.862 0.353
TR R IV 0 R0 17(21.5) 13(12.9) 2. 387 0.122
2.2 BV 12 A H RS 45 3R Km IR F 44 & RIS O wrere—— . 0
i 12 A BRI AR KT 2 z
B ACT A ML LVEF B %0 TX AP < Fal gaf
0.05),2 AT R ERRL I F R W2, Taop S e
K-M il 28 2.5 U 91 i 41 12 4 1 B o0 8 1A B B e o e e e TR

P EMT XA (P<0.05), WE 1,

x2 HAELRANARBRERRIGEREYS

Table 2 12-months followed up of inspection results

W (%), X +S

and clinical events

BRI e X IR
Byl 2 P
H aeph  aoiph X

BALIMZT & /% 6.74+0.5 6.840.5 —2.147 0.033

R et i)/ A @ B 5 A 8/ A @

a: EHFET R ;b D EFABER,
B1 RAALERTE ORBAREN K-M i
Figure 1 K-M curves of all-cause mortality and heart

failure readmission rate follow up 12 months

2.3 FREARERYZ R B 5B
Z N Cox [B15 73 4 7 AR 51 ¥ 02 o 368 45

LVEF/% 55.3+5.9 53.44+6.3  2.061 0.041 N R
— S0 1) 21020.8) 5751 0058 ABE ST O 2R . 18 R B D RO 4 RNl
D i 0. 0. . 0. 0° . Lo N
B O JUES S0 B A BE B ST FE R I 2. WL 3,
ST 7(8.9)  16(15.8)  1.938 0.164
£33 LEBANREMESEZE Cox @AM
Table 3 multivariate Cox regression analysis of rehospitalization for heart failure
AR i B SE Wald P OR 95%CI
B 51 14 —0.922 0.467 3.902 0.048 0. 398 0.159~0.993
12 B D RE R 4 1.151 0.493 5. 446 0.020 3.163 1.202~8. 318
e iy s WU S5 1.213 0.519 5.462 0.019 3. 364 1.216~9. 302
3 iTFig FOFAEREALL M ZE TS A KDY, I WU BE

JHe T i A I B O T R M PR R R L &
fEmEAE"S  MEREE & A4 5 4 B 414U AR L R R VR A
B FRZHmE a2 i, WA AT 5% 48 ik B AE
BT HE DR R SR O R kR KR B T
SR 3 M IR B S 2 — A N A B A
SRR B T S ECRE WS A R,

SGLT2 14§l 57 7T F3 AP 55 1l 53~ 55 B AIC A0 52 2

HLXT HR I R 36 EMPEROR-Reduced 45 5 7% &
PRSNGSR AN 0 74
30%M AT D 60% ~90% B fiE =
W 2 I # (adenosine triphosphate ATP) 3k B Jig I
P i B AL, AT 1096 ~40 % /9 ATP Fh % 45 5 A4
PR AR B L IR DR Y A AL T RE T R
AT A A I T 9820 B AR By Jt B AR ZS T 0 L



XS, A5 B S AR e B AE 43 0T 2 kO 1 R B 2 BBl B B PN T 14 BB U5 T R0 B

+ 504 -

LIU Wenting,et al. Efficacy of empagliflozin in type 2 diabetes mellitus patients with sepsis and . ..

i ATP (A RORTR . BAS 515 a8 in T2DM
B 0 3 BB IR R AAS S TR A L R R T 3
il T ATP Ak 2, esg 0 UL A0 A BE AR,
T 42 O LI f B PR, LA X JBE e |0 B A 5 BHOIR
AU M IEUE SE S 55 E 0 T T2DM B
B ZE 0 % 2 B, R 4 19 22 %= 3 B M ] R 2
SGLT2 $ il 77 9 200 32 £ 35 e FIAE T 1 BL I 22
— U R B ELAG I DR B 8 A T AT R AIG 0
JIERT IS AR [l i) SGLT2 40l 770 HL AT A AR JR 1% 1)
YER iE—25 BRI E R . DRI R 72 45
I 53 5008 B8 00 5 JB A v, TR 4 3 AT AV I A
JR BT B0 3 g 1 KBS BT 2, SGLT2
35 5510 SR 1) e T A R 2 L R e AR o
112 B A5 0 2 A KU Fn ™ s R S

AW 5E 45 5 WoR (6 BAS B e nl B E R
LVEF, BEAR M AE A FF 2000 32 B0 PR B3 O
AR, SEEEMRSE M, #F— PR
F M R UK B S 0 B A B B kST A 4 A
o IR A P O P A B T RO 4 R0 B
A B ST A B I 26, AR BF 5T b LA B 4 O oK [
AR TR, RATHHIN N5 LUF WS A C.
e B SGLT-2 Mg .0 ohfe T ~ IV 4%
(NYHA) B8 PEO 5 B R £ A58 WA
MERARTFENEELERE., HEAKTH
J R B 0 32 40 38 5 1 B E % DDA oG R I R BOEE
12 N H&FEIET KRR ik FEto g i,
W I ARXS 2 AR B FLABRE R DU L0 2
YIRIE YT 7 ik AT BR L AL HG R BB AT RETE 12
A H N AT T AR 30k 55 B A A L e R 3l bk S AR A
AR BT A, X 23R Y7 Oy X 1 22 S nl e 2
HRH TR A 25 e A,

25 1 ad A 5T I R RS A g S e 0 AT
Ak TERY T2DM HE O 3 FEA B 59 30 57 48 47 [N
LT DL EREAL 12 A D= AR R, I 68 4
B R RE , 2038 LVEF, (H 2, 4F b 2de 5 [a]
BP9 AS I SEAT AT FE A 1 /0N B T B [R]85 0L 4
PR AN JE B R, 2598 W A 1 T K RIUASE 1 B AL XoF

I PRAX IS
FlEEMR A EE B R TR 45 o 2%
&% ik

(1] mEEFREERERE#ES DS EY P RE
¥RRAVE¥SaTEHEMD S22 ENY &, 5.
rb ] i 2 E 590 90 B 5 BT 202 & SR T L e R
2127835 ,2020,21(7) :517-529.

[2] Jones TW,Smith SE, Van Tuyl JS,et al. Sepsis With
Preexisting Heart Failure: Management of Confoun-
ding Clinical Features[J]. ] Intensive Care Med,2021,
36(9):989-1012.

[3] Abou Dagher G,Hajjar K,Khoury C,et al. Outcomes
of patients with systolic heart failure presenting with
sepsis to the emergency department of a tertiary hos-

pital:a retrospective chart review study from Lebanon

[J]1. BMJ Open,2018,8(7):e022185.

[4] XGRS -7 45 05 2 5% 02 25 1 2 30kl 700 £E 0 ) 2 0
A PE LT D, o O I 58 4% 75, 2020,25(1) 1 1-3.

(5] HEEIMS22EIN 2, 5 E 058 B B2 2 iR
v 5 MEREIE Tk 25 5 4. P E R ERE /MR R AR 5 &
BIRITHE M (2018) [T . G K 212 48 7, 2018, 19(9)
567-588.

(6] Hhsg, emédm . ¥ cs, . iy o 76 Ik F 9k 5 7
AR Ty oy B AR N 1 AR BE U5 T AU A
(1], o 2R 2, 2021,41(9) . 759-763.

(7] mde R 2 s MR % 4y <. T E 2 BUBE SR BT 6 48 M
(2020 4F RO [T ], HPARBE IR 2% & - 2021, 13(4) : 315-409.

[8] Frydrych LM,Bian G, O'Lone DE, et al. Obesity and
type 2 diabetes mellitus drive immune dysfunction,in-
fection development, and sepsis mortality[J]. J Leu-
koc Biol,2018,104(3) :525-534.

[9] Akinosoglou K,Kapsokosta G, Mouktaroudi M, et al.
Diabetes on sepsis outcomes in non-ICU patients: A
cohort study and review of the literature[J]. ] Diabe-
tes Complications,2021,35(1) :107765.

[10] Arfaras-Melainis A, Polyzogopoulou E. Triposkiadis
F.et al. Heart failure and sepsis: practical recommen-
dations for the optimal management[]J]. Heart Fail
Rev,2020,25(2) :183-194.

[11] Lee M, Brooksbank K, Wetherall K, et al. Effect of
Empagliflozin on Left Ventricular Volumes in Pa-
tients With Type 2 Diabetes, or Prediabetes, and
Heart Failure With Reduced Ejection Fraction(SUG-
AR-DM-H®)[J]. Circulation, 2021,143(6) :516-525.

[127] Packer M, Anker SD. Butler J. et al. Cardiovascular
and Renal Outcomes with Empagliflozin in Heart
Failure[J]. N Engl ] Med.2020,383(15) : 1413-1424.

[13] Shimizu W, Kubota Y., Hoshika Y. et al. Effects of
empagliflozin versus placebo on cardiac sympathetic
activity in acute myocardial infarction patients with
type 2 diabetes mellitus:the EMBODY trial[ J]. Card-
iovasc Diabetol,2020,19(1) :148.

[14] BEEM B KR4 AR . SGLT2 #5016 I7 0 71 %
UiV FE ML A T A TR LT . I PR 0 1 A8 9 A4 5L 2022,
38(1) . 1-6.

[15] Hernandez M, Sullivan RD, McCune ME, et al. Sodi-
um-Glucose Cotransporter-2 Inhibitors Improve Heart
Failure with Reduced Ejection Fraction Outcomes by
Reducing Edema and Congestion[ ]J]. Diagnostics ( Ba-
sel) ,2022,12(4).

[16] Zhao Y.Xu L, Tian D,et al. Effects of sodium-glucose
co-transporter 2 (SGLT2) inhibitors on serum uric
acid level: A meta-analysis of randomized controlled
trials[ J]. Diabetes Obes Metab,2018,20(2) :458-462.

[17] Anker SD, Butler J, Filippatos G, et al. Empagliflozin
in Heart Failure with a Preserved Ejection Fraction
[JJ.N Engl J] Med,2021,385(16) :1451-1461.

[18] Packer M,Butler J,Zannad F,et al. Effect of Empagli-
flozin on Worsening Heart Failure Events in Patients
With Heart Failure and Preserved Ejection Fraction:
EMPEROR-Preserved Trial[ J . Circulation.2021,144
(16) :1284-1294.

OlA5 B #.2021-12-27)



