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[FEE] Br WE B 2B (LRI R ) i e 25 K 5 1 Il 480 & S 1 3 Btk B 2 RE 1) 5 i
FiE BERE 2023 4 1 2 2025 4F 3 7 EEl K AE MR B VLAY B e AT AP B (1CU) WA Y 63 4 ik 2314
PR R VEIFFE T4, 4 BIRSEAERE:, b 2 BIARBENS 32 fe/ MRl IR IR, 2 Bl ST AR GRI6YT , &
g A 59 10 5 4R BEALECT 20K 8 340 ot BRZE (29 491 R 3E 138 JR 4 (30 461) ), P s 5 328 T IREIAYT
ARG B WA I3 BUR S L HUAIGE R B AT, SRS R L E IR A S RNE R R IR R 25 me/h,
20 min JH4E 1 PG, DL 50 mg/h 383G, 15 285 HAR 03 80 ~ 94 IR /min, 445 72 ho LW PILL A AT
AL 48 h FIALJG 72 h EE 3R (MAP)., 03, DL AA TG 72 h i 5 B e s s e84k
fiti (DAO) F1 D- FLER K, IR A 4550 (PaO/Fi0,), [AIIIER 28 d JAEK, R AR PaO,/Fi0, .
DAO., D- FLHR . 0>, MAP M AZHJ5 48 h FIAZ ST 72 h MAP [# % R L8t X (¥ P>0.05), LA
IR ALLG 48 h PaO,/Fi0, B & FXF I8 ZH ( mmHg (1 mmHg~0.133 kPa) : 302.6 £62.6 [t 272.8 +45.5, P<
0.05 ), A41J5 72 h PaO,/Fi0, i TXT L (O 4l 25 I8 T2 L (P>0.05). X AlIG/REALAG 72 h
DAO ., D- FLER AL 48 h A1 72 h DRI BALFXFRRZL( A4S 72 h DAO(U/L):8.9(6.9,11.5) kb 11.6(9.1,
15.1), A4 72 h D- FLER (mg/L) : 10.2(8.2, 12.1) F 12.9(9.4, 15.8), AZHJ5 48 h >3 (YK /min) : 86.2+4.4 L
96.6+10.7, AZHJ5 72 h o[> (IK /min) : 82.9+6.9 [1.92.8+11.7,34 P<0.05 ), I RIIEIRA 28 d FRILHREL N IE
WG HEFHGEIFE L (P>0.05). 4518 RIS R AT AN e PR vw B Ml 420, (R BBl e [l 85
Tk 58 , 3R /R0 i B B D e (A L (HIEASRERRAIR 28 d s,
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[Abstract] Objective To observe the effect of B receptor blockers (Esmolol) on pulmonary oxygenation
and intestinal barrier function in patients with septic shock. Methods A total of 63 patients with septic shock
admitted to the department of intensive care unit (ICU) of Nanjing Jiangbei Hospital Affiliated to Nantong University
from January 2023 to March 2025 were enrolled. Four patients failed to complete the trial, including 2 intolerant to the
minimum dose of Esmolol and 2 who withdrew treatment during the study. Finally, a total of 59 patients were included.
Patients were divided into a control group (29 cases) and an Esmolol group (30 cases) using the random number table
method. All patients received standardized treatment, including infection control, fluid resuscitation, anti-shock therapy,
mechanical ventilation, analgesia and sedation. Patients in the Esmolol group received continuous intravenous infusion
of Esmolol at an initial dose of 25 mg/h. The dose was titrated by 50 mg/h every 20 minutes to achieve the target heart
rate of 80-94 beats/min and maintained for 72 hours. Mean arterial pressure (MAP), heart rate and oxygenation index
(PaO,/Fi0,) at baseline, 48 hours and 72 hours after enrollment. Intestinal barrier markers including diamine oxidase
(DAO) and D-lactate at baseline and 72 hours after enrollment, and 28-day mortality were compared between the two
groups. Results There were no significant intergroup differences in baseline PaO,/Fi0,, DAO, D-lactate, heart
rate, MAP, and MAP at 48 hours and 72 hours (all P > 0.05). The PaO,/FiO, at 48 hours was significantly higher in the
Esmolol group than that in the control group [mmHg (I mmHg=~0.133 kPa): 302.6 £ 62.6 vs. 272.8 £45.5, P < 0.05].
Although Pa0,/FiO, at 72 hours remained higher in the Esmolol group, the difference was not statistically significant
(P > 0.05). The 72 hours levels of DAO and D-lactate, as well as heart rate at 48 hours and 72 hours in the Esmolol
group were all significantly lower than those in the control group [72 hours DAO (U/L): 8.9 (6.9, 11.5) vs. 11.6 (9.1, 15.1);
72 hours D-lactate (mg/L): 10.2 (8.2, 12.1) vs. 12.9 (9.4, 15.8); 48 hours heart rate (bpm): 86.2+4.4 vs. 96.6 = 10.7;
72 hours heart rate (bpm): 82.9 £6.9 vs. 92.8 £ 11.7, all P < 0.05]. The 28-day mortality rate in the Esmolol group was
lower than in the control group, but the difference was not statistically significant (P > 0.05). Conclusions Esmolol
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improves early pulmonary oxygenation in patients with septic shock, whereas this beneficial effect diminishes over time.

Esmolol protects intestinal barrier function but does not reduce the 28-day mortality.
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1 7 e L HE LA/ 2 Ay A T A A ML
HETE , ML ok BT L3S B e R fih e K A SR 22
TP, 5 RGP = 3l RS v 2 i A S R AE
IR , LA e B RERERS . B RO £ 1
FHEITIROCTE B A2 B A 0T JHe REAE S8 355 O JUE A
MRS IIF R . S R, B SZARBH T
RERS DUAZIEOTHE | A 9 E R BRI, X e i A8
5 iR YA SR PR R0 AR 1o iR
BERILXS R A 5 5 WL v e B TS B 1 SZARBH A 51
SCRE IR AR R T 8 T S5 AN D RE A5
ey, DU i RS2
1 #BEFE
1.1 WFEX R SRATHTIEEREALA A5 T i
$£2023 4F 1 % 2025 4F 3 J il KB st
b B B GE W 555 5 (intensive care unit, 1CU) &
(1 63 FIIRFEIER ST AT TR R, 4 BIRSEM
15, o 2 AN BB 52 e /MR B SE RIS R I ZH 4%
A 1 BIRFFEIIRFIRYT I 59 il
111 AR © Fik>18 % ; @ 2 &
WRFFAE 3.0 7 SCHY MR IR ST AT 5 B 2B
WARE A MBI 12h; @ XHE EIREH
<2 pg kg s min” ; @3 PKE (mean arterial
pressure, MAP) >65 mmHg (1 mmHg~=~0.133 kPa) ;
© >R >95 K /min.,
112 HEBRARUE : O GEURER 0 L0tk 5 @ 95
By T30 CRLA U AR ) ANl sl i vy 2 2
R0 Bt 2 s B O DI RERERF, (O HE 1ML 48 X (cardiac
index, CI) <36.67 mL+s™" *m™ ; @ Hh i8R
FEPEMP P S UEREE ; O RERITHY
TR D A AL R s © BAEEIAE RRAA
PSR A TR [ A4S
1.1.3 ARy AT G R AR e, AR
BEfE B2 51 2 ftb i (R AL 5« 2022042), 3 T [
PR 0 (S : ChiCTR 2200066809 ),

Xt R SR HRA TG 7 RGN 1R A5 £ 2 B e )

—] =2
RIS o

1.2 WF5E o4 R BE LR SR8 B o L
AV K A (30 ) AR B (29 ). G 4H AR
P AR T A = 9 1F 77 (sequential organ
failure assessment, SOFA ), & P A= Bl 22 5 18 P fi
B R B 9F 43 T (acute physiology and chronic health
evaluation 11 , APACHE II ), HUbRE <8 25 L 1] 5 5L
LTRHUEZE R BTG E X (B P>0.05;7%1),
UL ZH TORH S, A AT E

®1 FRENEFHERERSERT BEELARILER

a1l ke M () RS SOFA 143

B ) B att (F,ats)  (4rats)
Xt IR 29 20 9 712+15.0 8.6+2.3
WARERYL 30 19 11 708+129 9.1+22
SiilfE x’=0209  1=-0.122 1=0.239
P1{H 0.648 0.192 0.812

] %k APACHE T #¥-45 HUBRIE

- (f) (4, x+ts) (Bl (%))
X R 29 21.9+6.9 27(93.1)
YIS IRA 30 225+5.1 28(93.3)
ESamR(E] 1=0.339 x 2=0.001
P14 0.736 0.972

1.3 5k

1.3.1 TG : i A R 4 T RNERYT s
Pl AR I5 L UK | ARG S L L
8, RIS R AL I R S RIS IR BRI
A% . WRNEIRLL 25 mg/h BYFIETITER, 20 min
PEE—YGR, LA 50 mg/h 1338, H 283 HFROFR
80 ~ 94 X /min, fx K4 0.2 mg+ kg™ * min”", {05
L3R <95 YR /min, WZ A5 P8 3R] ¥R H &, 3 A]
WK/ N 25 me/h, SRS 72 he

1.3.2 ZbARifE  BFTE I A Pk B LA — 450
ZARRES . D R <60 K /min; @ FIHEHE E
PR Z It 2 pg e kg min”, B MAP %R 56
BT FR% 10 mmHg ; @ B E.OERE ; @ A4l
B 24 h WFET- B IRIRYT . BB Z PR HERY &
HARPAG 30T

1.3.3  CLIN & 07 ik . OF 55 3 1 1 3 o B 75 AL
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(M9) i £ 3= 3y Jok A 11 348 B 15F [13]) B2 43 (velocity time
integral, VTI) FlIZE % i 118 ELA% (diameter, D), 7155
i 12 (stroke volume, SV) =3.14 X (D/2)* X VTI,
PEMIHE L CI(CI=SV X O3 /KK ).

1.4 UEHEbR Rk . © B ANd R Adl G
48 h f1 72 h MAP. D E, &H & 45 %4 (oxygenation
index, Pa0,/Fi0,) ; @ AHEIMALL)G 72 h BUR#H
T b AL, SR FH Tt 3 00 R T A BB L P i 3 o R ) e
FE0r e SE AL (diamine oxidase, DAO) £ D- FLig
K B il 28 d BTG IL

1.5 Geit2ar ik ffi H SPSS 20.0 45 31 4k 4 4 #r
e, A IESS MR ORI £ frifi2z
(x+s) FR, AR ELBCR T ¢ K250 s AFFAIES
A OB R A A (PO B0 LM QL Q) JF0R,
U] LR AR S BB ARG 5 807t LG (R
FoR,RH xR, P<0.05 NESAGHFE L,
2 % R

2.1 W4 % PaOL/FiO, Fl 7 18 I 48 A5 19 A%
(£ 2): AHHTM 2 Pa0,/FiO, . DAO F1 D- ¥LH2 kb
MRS E L (3 P>0.05), B [E) E
K, PaO,/Fi0, B TH 5, DAO il D- FLERIZ B AL
ARG IR A G 48 h PaO,/Fi0, B i i T4 1R 4H
(P<0.05), N4 J5 72 h PaO,/FiO, £ & T % 4, {5
ERLG %2 L (P>0.05), XaEERHAANG
72 h 7B BB AR R DAO K D- FLERY I AKX
TR (3 P<0.05),

22 WA BRE MG )% LR I (R3): A
AT MAP M A4S 48 h FIAZL)S 72 h
MAP a2 S TG 248 L (¥ P>0.05), 3L F]

WIRANLG 48 h FIALLG 72 h BY.0A B A%
TP (3 P<0.05), P TEE (per-protocol
PP) 43 A7 o« DA A3 28 d At % 22 R LG it
2 2 SCUAH X fE B (relative risks, RR) =0.70,
95% A {Z X 8] (95% confidence interval, 95%CI) A
0.33 ~1.49 ], 2 [a] ¥4 34 J7 (intention-to-treat, ITT)
SRR « SRR XL 28 d AR 2E T
Giit o 7% L (27.3%(9/33) L 40.0% (12/30), RR=
0.68,95%CI 7 0.34 ~ 1.34 ), ITT 5 PP R J5 ] —
B, PR RN KA AERR AR AR MR e £ 35 28 d B
TR a3 (H AR RG22
3 %W it

IR REEAR v £8 5 S A 285k B SRR ) R 55
L Bl AR BRI A IR B ) A A I HERR AT
AN R 0 B3 U AR RIS R H 3 RO
RAEFFE ARG N 55U B A 283 5, 25
R, SRR ] DA IR AE IR e A B S5, X
I BERE R v 18 25 M 1 o B D e A DR AP VR Y L (LI
LA WHER 28 d IR

Jite B L Tt 3 24 9 3 e i 1 Wi R AR Il
J R AR AU LA FIP IR S, A W SE R |, EEE A
F A I BRI O SE 3R T 53k 439% 0, shi L
B W, A FH S RDIE IR AT DA I A / 1 B b
it 7K Bt AR, [ ES AT LA R S8 RE A BRI , A5 it
OB TE L AR R B SZURBH R AT L
BEEHAZ RSN BRI T B SR A 2R G
(acute respiratory distress syndrome, ARDS) &4 14
JAImA A" BRI R, R ARG ARDS B
DK SR S HTE IR SR 22 A, T LA s/ o i g it

®2 AEETTHEMARSENRT EE PaO,FiO, K FEREIBEIEIRILE

5

o4k

Pa0,/FiO, (mmHg, x +5)

DAO (UL, M(Q,,0.))

D- L (mg/L, M(Q,, 0,))

(i) PNE N} A5 48h  AZHf572h AT A7 72 h AT A 72h
X R 2 29 22044561 272.8+455% 305247659 18.3(13.8,22.3) 11.6(9.1,15.1)* 18.0(14.1,21.3) 12.9(9.4,15.8)%
WHRNEI/RA 30 221.7+42.6 302.6+62.6% 3445+90.7* 19.0(19.7,22.5) 8.9(6.9,11.5)* 17.3(15.6,20.4) 10.2(8.2,12.1)%
GitmfE t=-1.010 1=2.100 1=1.797 Z=-0.955 Z=-1.986 Z=-0.144 Z=-2.007
P{H 0.920 0.040 0.078 0.339 0.047 0.885 0.038

1+ | mmHg=~0.133 kPa ; SA4IALIRTHLAES, *P<0.05

R 3 RENEFAERMERS R EE MR NFERTEHLE

g3l 11%5 L (YK /min, x+s) MAP (mmHg, x+5) 28 d JEIEHR

- (f1) NN AHJ548h  AZHJE 72h PN A5 48 h AHJ5 72h (% (#1))
X HR 2 29 118.2+15.1 96.6+10.7  928+11.7° 79.6+11.3 82.0+5.8" 81.2+4.6" 11(37.9)
WAEB/RA 30 119.1+13.1 862+ 44 829+ 69° 76.2+6.2 84.1+£7.2% 83.8+54% 8(26.7)
SRl 1=0.234 1=-5.006 1=-3.933 1=1.428 1=1.197 1=1.930 x ’=0.857
P 0.816 0.000 0.000 0.159 0.236 0.059 0.355

1 : 1 mmHg=~0.133 kPa ; 5A4 AL AL, *P<0.05
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RIE, IFREEAS " Morelli 2 BRI BoR, X
F) 95 R MR PR AR 5 J 3 PaO,L/FiO, 5 T4 B4 .
ARWFFEARL B, SRR 0T Lk 38 e d AR v i
AR (R — AL T B RS 1) R 1 55 , ] B
it 75 FsF ) 9 7%, R RS LR, P 4 PaO,/FiO,
BRIEEL S AN =0

i 7590 fi T A0 AR DL, B RE 4 1 A SR
P22 SR Dt R S R EE R I, 41493 I 8 L
PO B , 6 i 2 308 25 T 1 o, A 40 R PN i R
W FE L BAIGIR R G, 2 98 RE A oo G R, -
TR RO B, B3 e Thfekars . BT
7R, 3R R W] 38 A 98 e 7 K R 4 2L S
SIS AR B RS R s, A7 R O B H iR D
KT B ZARBR A FI e HER vE A M T R R
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RIS IR e B T R 3 W 8 B B T RE 1 A

B SZAARBH 7 AT LA R AR B PR e R 3
DR B S R sh e
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BT SE 45 AR E AR —BE . Morelli 2587 HYBIFSE
7R, SCRIIE IR AT LA B S B AT M 2 1k AR e R 3 28 d
190 d JAEAR  (HIZWFFE X BRLF S8R =, 28 d
ik 80.5%, 90 d ik 90% LA I, WA EoR, LA
T8 IR Fs il e 75 T AR o S O R R B A R, (ELN
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AT B RIBRE R « O ARWFFE N R R M
FE AL X PRI 46 (randomized controlled trial, RCT), JG
TR A AL FEA A R , 7T 45 A M2 1) —
SE BRI, A RE 2 bt L KREEAIE RIS — 25 B
@ IR AL B, 0[] e 7 AORA
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B MH 95T e, NREHERR I IR LA = U2 5.
@ AHIFTE AT BIASAL B 25 H B L BRI 57
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