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[WZE) BH AR WIGEE TR AR 7 =00 A BE L IESESS: (in-hospital cardiac arrest,
THCA ) BE BTG MR . F5k [ EE 9N A AR e 2R K4 B 25 — B B 2019 4 9 H = 2021
E12 AT ERAAE2LHRRE . WRE LR = 18 ¥ EE, id3 MR IrE &4 THCA
HE TR ) 245 32 SOE A B B 1 — M ookt JERb g X TS S AR AR ARIE B IR a2
BB R NIERREHMEREH., EESR A EMIAFIKE (return of spontaneous
circulation, ROSC ) = 20 min, WZE4 )50 H BEAENE B BEAri RIFM 2 TIRE. Logistic B340 HT
ANE A O THCA B U i s2my, FEME A THCA B3 ROSC MTRINELAS, H
ZARE TAEFRAE 2 N 1 FH (area under the curve, AUC ) PEAGFAYAG TR AE, BER WAYA
285 Bl THCA B35 . JLrhaE S g =E A 75 ], SgesaE4 210 . rfi &, ROSC = 20
min [ 127 6], HBEFENE S1 00, HBEAEE R a4 TIRE 35 4. Logistic M40 Hr B8 < 5 5K
B AR R, BRI AL THCA (3% ROSC ML G A % SIEmgsaa .,
FRIEE S ROSC KW A (OR=3.698, 95%CI: 1.844~7.419, P<0.001), {H ARSI
SN THCA B i BefEi% (OR=1.097, 95%CI: 0.506~2.376, P=0.815) K i BefEih B IFH &)
it (OR=0.548, 95%CI: 0.224~1.339, P=0.187) Mysgmi2: R oG t228 Lo $¥HErat. B LR
ZAH AR, B A TN A A £ 2 Logistic [AIJABE A EE A THCA 3 ROSC 1Y
TRIAETY, 22500238 1R VEHE P (receiver operating characteristic, ROC ) 1k, 15 H#5% AUC {4
0.735 ( 0.678~0.793), WAL /AHT AN, WIS IE A AR P2 = B O TR PO IE R 452 A8 ROSC %%,
TR RE RS O UM O IE SR (55 £ 3 ROSC %6, HL 5 BB IR s B 7006 B0 22 1) HE BEA 7 TG i 2 T g
MK, it SEMBAEML, I mg A GEEE 5 A THCA B3 ROSC %, {HIEAR
REHCE B HBEAE TG S BEAE TS RAFph 2 thag. WA=, B LIRR MM, TR SR
WA THCA 3% ROSC ST faf R &K, DL EiRTE bR s A THCA & ROSC (A B
W EE R T GE T
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[ Abstract ] Objective To investigate the impact of different ventilation modalities during

initial resuscitation on short-term outcomes in adult patients with in-hospital cardiac arrest (IHCA).
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Methods This retrospective study included adult patients (age >18 years) admitted to the emergency
resuscitation or observation units of our hospital from September 2019 to December 2021. Demographic
data, comorbidities, and short-term outcomes of IHCA patients who underwent airway management
during resuscitation were recorded. Participants were stratified into non-advanced airway and advanced
airway groups based on ventilation modality. The primary outcome was defined as sustained return
of spontaneous circulation (ROSC) >20 min, and secondary outcomes included survival to discharge
and favorable neurological status at discharge. Logistic regression analyses were performed to assess
the impact of different ventilation modalities on short-term outcomes among adult IHCA patients. and
developed a prediction model of ROSC for adult IHCA patients, and its predictive performance was
evaluated by the area under the curve (AUC) of the receiver operating characteristic. Results Among
285 THCA patients (non-advanced airway: n=75; advanced airway: n=210), 127 achieved ROSC >20
min, 51 survived to discharge, and 35 had favorable neurological outcomes. Logistic regression identified
ventilation modality, epinephrine dose, and arrest location as independent predictors of ROSC in adult
THCA patients. Advanced airway management demonstrated significantly higher ROSC rates compared
to non-advanced interventions (OR=3.698, 95%CI:1.844-7.419, P<0.001). However, no significant
associations were observed between ventilation modalities and survival to discharge (OR=1.097,
95%CI:0.506-2.376, P=0.815) or favorable neurological outcomes at discharge (OR=0.548, 95%CI:0.224-
1.339, P=0.187). Ventilation modality, epinephrine dose, and arrest location were incorporated as
predictors in a multivariable logistic regression model to develop a ROSC prediction model for adult
IHCA patients. The discriminative ability of model was evaluated through receiver operating characteristic
(ROC) curve analysis, yielding an AUC of 0.735 (95%CI:0.678-0.793). Subgroup analyses demonstrated
that early advanced airway management significantly enhanced ROSC rates in noncardiac etiology
cases, whereas no such benefit was observed in cardiac etiology cases, while this intervention correlated
with decreased survival to discharge rates and deteriorated neurological outcomes among survivors.
Conclusions Advanced airway management demonstrated improved ROSC rates in adult IHCA
cases, while showing no significant improvement in survival rates or favorable neurological outcomes at
discharge. Ventilation modality, epinephrine dose, and arrest location are independent predictors of ROSC.
A model integrating these factors exhibits moderate predictive utility for IHCA outcomes.

[ Keywords ] In-hospital cardiac arrest; Cardiopulmonary resuscitation; Airway management;
Tracheal intubation; Predictive model.
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DFPE(E (cardiac arrest, CA ) BFRBILE 5,
E R E R AL TR —, BIRTRIE 2R
IR RO SHUS 7 RMiEE, CABENED
IR, (HE ST SO B R AR 28
TRE TS F A 0L A st Uy (P ELO IR BR (S
O IR (2022 4E0R ) #E2E) 8, HREL
R b B DX 38 Rl A e PN O I B 455 ((in-hospital cardiac
arrest, IHCA ) KRN 8.4%, fA16 HBER R 9.4%,
MZIIREBUG RN 6.7% PRI i 5 0O il
2 75 ( cardiopulmonary resuscitation, CPR ) X} /&
e frE e EE D MAGES HAE R CPR i FE
S Ry, G I A Uy 2] B R
BEWE o O IR =20 Ay NS X
H, H- s, Bk - e, HmEssE, AL

KB (supraglottic airway, SGA ), fHMEEE | M,
S E( endotracheal intubation, ETI &5, HAr [ -
TR, KA - TIER, T WE A ARG O A A
P EAE (MR, WA ) RTEARAE SF AR
%<0E., HHTIHCA % CPR i & iy fe R <
J5 3 LA B B HAT RATAE L

HATX THCA & B E AR K E Ll
e &1 0 IE B8 155 ( out-hospital cardiac arrest, OHCA)
RBEAE B BRI T 458 TR AT Ok L AR,
THCA EH BT I RHE R 7205 OHCA HE T
AsEAAAE T, H T AN TE A X L/ OHCA 35
HAIF SR 25 R 2 A il LA T IHCA Rl < E
B, R IHAT W — P ARGT THCA S FeEnil <
T AL, AR RV E IR, dE
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R R TE S A AP AN [F] 4 A X6 THCA
RIS 520

1 #BARSHE

1.1 HRIHR

T S A BE AR B B R B e 5 — = e 2019 4F
9 H 2 2021 4% 12 H A B A 2238
=, MELE N THCA F 43t 635 il MASRHE : D
TEBEBEN AR CA, JCiEA O BE F2EhY
H QBEFR= 184 ; QUSRI EZ
THRIEEH ; QWK A ENGFFFEE 20 min LU LEH
BE; OZWEARN CA B[R — B FH I —IK
CA ¥0¥i. HEBRFRUE - D CA B2 BB
FEE ; @ BIEKE G AT IEE P R
5 GBERT CA ABEIRYT I B s e HAL By r LAY
K CA EHRIFFHEAARPONEE ; @ CATHI, K
JE MM T R B S R it P 2 4R
A ROCH B ;s OFWRIC AT E ; ©Fd ;
Or=BEAM FER CA. AWF5T 24 1 EE R Rt
JEB S — PR BE BE 2R AC B 51 25 IR A 9% S5 I R B AR
Harasaifitimad (5 . [2019]148 %5 ),

1.2 ARF*E

HRAE CPR 32 2 v 422 37 (1) AN [) 38 3R s JR
Iy el . OARE R4 - CPR i R %2
SR AGEE PR, UfEEREmE . OEEAES. @
S GEA - CPR 1 % 4257 i A 8 PRl
P A S W EZ MR AEE L, R
IS YT, AT EARES (R4 k
BT A ETEE ).

ZE ety - (DEZEZER : ROSC = 20 min, (2)
WELER « HBiAEE . HBEAE L RE K. (3)
MZEIDIRET 2 S DNFEHA . ORYIREIE S,
ANEIER s QFREE, AT {8 ; @M HikK,
INAIBE AR, AT AR A ; DRk ; QIKAET 5
HA X IIREZR I 432% ( cerebral performance category,
CPC) 1~2 i N ML TRE BRI, 3~5 H & TIHe
AR (AFERE HBE « 38 ROSC Je & E B I 4E s
A OS2 T RES E A H B P
1.3 FirFEFE

TG Bl ik SPSS 26.0 B 3 AT G o b
TP IER AT TR A + fRifE2E (X+5)
T, PR FLESR ST A ¢ /56 3 AFFAIE
BRI OB TP AL BRI 2 38 [M(0,,05)]
FR, WA ECRHAESERG R 5 THECFER LIS
R BCRFR TR ZE ) B SR R R 56 mORS A

Fisher #:56. #5455 )2 M4l L A Seit24 8
XA, B P<0.05 #9748 544 A\ —JC Logistic 7
IABEFIIEAT 00T, DA IR S J3 IS [R] 3 AR s X
SRE TS WIR2m o 500 A/ NS S A Al B
JHAE G (odds ratio, OR ) 11 95% B 51X ] (CI),
FEAH R AUC PRAG B AL BE 1. DL P<0.05 Sl 22
SHEGIEE L

2 %R

2.1 IHCA BEHELKIFE

ABFFEAA 2019 4F 9 A & 2021 4F 12 A T4
B A A THCA RN B3 3 635 il HERR 106
BITCRE T F54 . 13 BRI <18 27 | 226 fl7ESRIS-HT
C A w2l M 5 ) ROSC Jim FRAT U 45 1 B
FIG, EIL 285 i IHCA BEMAIGY, Lk
TORHINGE 1 s . BE AR P ECk 71058,79 )%,
FVE 182 f91] (63.9% ), 92 fii] CA KAAEFE / W
5225 [ ICU (32.3% ), 193 1% A= e 95 by S bt
AR DX (67.7% ) WIAR O Ry ] B B0 33
B (11.6% ), A0]FREO 252 6 (88.4% ), CA
g R b, R 157 B (55.1% ), RO R 128
B (44.9% ). B FIERMHEHFE< 3 mg 1Y 127 f
(44.6% ), >3 mg 19 158 il (55.4% ).

285 il IHCA 3, #ZdkmB B 75
B (26.3% ), 2 EBIEEH 210 F (73.7% )o
R A TE LR DA T BRELOHE 15 41(20% ),
A E AW R O AR AT BRELO A 18 B (8.6% ),
WH 2% 5 A4 513 X (P=0.008), Em%<E
U TR R R 2R R < 3 mg B9 R E 49 B
(65.3%), A GEHE IR0 E IR R 2
< 3mg WEF 781 (37.1% ), WAL+
B (P<0.001), PHALEBEIEFRS . A, &HHE
LRGSR . CA R . SRR 04 i 52 LA S B
153 5 25 T 22 S Y R GET2AE  (H) P>0.05 ),
S EmRGEAML, S AIE L ROSC R HE 5
(P=0.045), SR B A7 16 % (P=0.021) K i
B RAFAP D RERE 22 ( P<0.001 ),
2.2 VIATRREIES AT IHCA SE ST RIS

LIS ROSC = 20 min N H AR &, BN K>
M 2228 Gt r 50w - AIRGERE . #)
AOE B EA L B EIRE MR
L BE D N O A A B YEFT 0T Logistic [B11543
Mr, SR BAEA T, B R IR R R R
15 1l S FZ I THCA JR 45 ROSC [ ST fa B PR 2%
HAEmg GBI, S%AIE S E S ROSC R
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1 AERBAEN S HRAE L B H I FHE
Table 1 Baseline characteristics of patients in the non-advanced airway group and advanced airway group

A i A B (n=285) AERASIE 1=75) "SI (n=210) A P A
AR (%) 71 (58,79) 71 (59, 81) 70 (58, 79) -0.470 0.638
Il (5) (n,%) 182 (63.9) 48 (64.0) 134 (63.8) -0.029 0.977
R (7,%) 166 (58.2) 38 (50.7) 128 (61.0) -1.548 0.122
WERIR (n,%) 80 (28.1) 17 (22.7) 63 (30.0) -1.211 0.226
TR (n,%) 77 (27.0) 20 (26.7) 57 (27.1) -0.080 0.937
B (n,%) 77 (27.0) 25 (33.3) 52 (24.8) -1.432 0.152
DIUIREARE (n,%) 95(33.3) 24 (32.0) 71 (33.8) -0.285 0.776
B IfEA 4 (n.%) 90 (31.6) 22 (29.3) 68 (32.4) -0.487 0.627
JFUIREAR 4 (n,%) 45 (15.8) 15 (20.0) 30 (14.3) -1.163 0.245
PRI (n,%) 137 (48.1) 34 (45.3) 103 (49.0) -0.552 0.581
SEVERTIEE (n,%) 76 (26.7) 24 (32.0) 52 (24.8) -1.215 0.225
il 59 (n,%) 71 (24.9) 22 (29.3) 49 (23.3) -1.029 0.303
BILR O -2.651 0.008

AT BRE (n,%) 33 (11.6) 15 (20.0) 18 (8.6)

ANTTBRB (1,%) 252 (88.4) 60 (80.0) 192 (91.4)
BRAF A -0.455 0.649

VBN (n,%) 157 (55.1) 43 (57.3) 114 (54.3)

e (n,%) 128 (44.9) 32(42.7) 96 (45.7)
B IR A A -4.209 <0.001

< 3 mg(n,%) 127 (44.6) 49 (65.3) 78 (37.1)

>3 mg(n,%) 158 (55.4) 26 (34.7) 132 (62.9)
PRASHT I 4 (%)" 95 (84, 98) 95 (84, 97) 95 (83, 98) -0.621 0.535
PR 1M 4E (%) 60 (0, 78) 62 (0, 82) 56 (0, 76) -0.999 0.318
BRi5Hb S -1.209 0.227

o= / MEEE +ICU (%) 92 (32.3) 20 (26.7) 72 (34.3)

g B + B H A AT (n,%) 193 (67.7) 55 (73.3) 138 (65.7)
ROSC (n,%) 127 (44.6) 26 (34.7) 101 (48.1) -2.005 0.045
HBEAEE (n,.%) 51 (17.9) 20 (26.7) 31 (14.8) -2.305 0.021
B RIFAP 2 IIHE (n,%) 35 (12.3) 19 (25.3) 16 (7.6) -4.005 <0.001

" M(Q,, Q) ; ROSC N [ FAEFMK

Fz 2 IHCA ## ROSC [f)—Jt logistic [A] 452
Table 2 Binary logistic regression model for ROSC in all
IHCA patients
OR £ 95% BE{FIX
WA B SE wad P OR ] 2
TR LR &

Atk ey 20567 0335 2865 0091 0567 0294  1.094
WRLHE 0498 0428 1.350 0245 1.645 0710  3.809 b0 735
K 0408 0295 1909 0.167 1.503 0.843  2.680 95%CI- 0.678-0.793
WA 1308 0355 13.560 <0.001 3.698 1.844  7.419
B EIRERE 21922 0305 39.831 <0.001 0.146 0.081  0.266
TRAs s, 20722 0292 6126 0013 0486 0274  0.860 .
i 0.178 0434 0.168 0.682 1.194

F3E (OR=3.698, 95%CI: 1.844~7.419, P<0.001),
L3R 2, LUZA ROSC MHAEE, ¥ . &
RRRM A, RERS R AR T 2N R
Logistic [71 34347 , ¥ & IHCA Hi#% ROSC Fillif 1,
RS AUC K 0.735 (95%CI: 0.678~0.793 ), ik
& 0.520, R 53 0.829, #IKHE 0.525. WAL 1 fi7s.

DU TS B A7 16 B B A7 Ts A 2 T e R ATk
KA, REREMhERAGI2EE WA
. BIFBIIREA S IR . FIhs O
A AR B LR R PR R

B aAra. B ERERMME N, R s
ROSC Tl 4

Prediction model of ROSC based on Ventilation modality,
epinephrine dose, and arrest location

A AR &R A T Logistic [B T A, 25 1 B R
ASTR)E A 26 THCA B 1% (OR=1.097,
95%CI:0.506~2.376, P=0.815). Bt A7 &5
AE R AF ) 52 38 22 S oSt h 22 B L (OR=0.548,
95%CI:0.224~1.339, P=0.187 ),
2.3 TASH

XF AN TR CA R K, AS A B 3R 45 M i DA K B8
15 B0 2 75 R G M AT T AL o . 4

Fig 1
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Wk BUIR 5 R Sk JE O R PR A R E, CPR
[B] /=5 2% S8 45 B ] 8 in ROSC & ( OR=3.230,
95%CI:1.218~8.568 ), {H X} Hi Be £ 1% ( OR=1.506,
95%CI:0.467~4.860 ) % i B A7 1 K 4 #f 48 Ty B
( OR=0.551, 95%CI:0.150~2.020) G i & 5% i ;
Xt CA 5 IR E / ME = K& ICU 1 &,
CPR 1] 55 9 A 3E 5 BRI AN e 42 = AR5 1 ROSC
# (OR=1.323, 95%CI: 0.490~3.570), H B # 1y
HBEAETE % (OR=0.331, 95%CI: 0.113~0.971) }
B BEAFE I R 2 DB BE 25 (OR=0.169, 95%CI:
0.049~0.585 ) ; WEAE ECEAE PRI (9 /2%, CPR ]
R IEE PGS T U 1 ROSC % (OR=4.742,
95%CI: 1.253~17.939 ), {H ARBEME & 19 H B AT
7% (OR=0.913, 95%CI:0.208~4.007 ) M i B 7 1
B {7t 23168 (OR=0.583, 95%CI: 0.120~2.839 ),

L 2~4
3 it

CA B 32 Wi il A — > 4Bk B0 4 3 T A= )
A, BEAEEE 100 000 A H AT 50~100 A H CA T4k
T W R ARG I E AR R B e fe, (H
THCA B35 1Y H BeAA s RARRAG, H R R
wAER 2 WP VR R EAROA B, mR
) CPR X} B E TG A & 2 XREEMEM . i<
A FAE A CPR L B I EZ AL N o, AE )
A A B WS U EZE, CPR 1Y H AR 2
JUEIR A U IV TR T O i — 2 SR S % . 7
CA WA, TR PSS A5 1 T A4 — 2 17K
DRI A RS- VPR B2 o B I R 1 A
AR R O SR RS IR R K, RPN

B2 RSN THCA 34 ROSC M4
Fig2 Subgroup analysis of different ventilation modalities on ROSC in IHCA patients

B3 NS IR THCA B3 AT f 40 /b

Fig 3 Subgroup analysis of different ventilation modalities on survival to discharge in IHCA patients

4 RIFEATTAN THCA (8 BeAF s M DI R R AT I T

Fig 4 Subgroup analysis of different ventilation modalities on favorable neurological outcomes in IHCA patients
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FANG BT NI, U An SRS e s ati il o k42
JEANBERE R R A e Y, U CA 1Yk
T S B ZE ST s N, R AGE A LUK
A H L A S B I R R ) A e R E o U

SR H AT T CPR AT (48 Sy 25475
SRIFAES L, 2020 4F AHA OliE SMEm TRk
AR SRR E, FER CA DR IRES, ]
T B8 30 ARl R R P T SRS, IO R 1
DI SR E B AR GFEEE W, 147 ¢ THCA &)
YR T E AT IER A S AT BR, E R
OHCA HESEE PRI S5 HEWT K

TE X I [ i A B AE 5T R, X0 4 B TR AN
)38 S 0 THCA B TS RS2 7400 . &
PR AR E PR E A L, THCA B % CPR 8] i 1]
EYUSIE T LI R B ROSC %K, (HIFRME R
H) S BTG R AT AP 2 ThRE . —I0
OHCA Z .0 BEHLIG PRI S 45 e B, K&
201 ROSC HRE im THRBEH B4, SRMAE 28 d
WML IR HUE . ABEAETE S M 28 d fAIfi R 2
[Pl ¥ 22 RGeS, X A g A R
AH—38o T T B — T (R AR i ] P DC L AT 5
W, THCA HFBES 15 min AT S, &
HA R AR A B A7 1R U R THCA &
# CPR HAH] R = GBS BT ISR ROSC R,
EUXT 835 0 e A R A I 15 A g

16 CA K4 4 min J5, ANZLZnT PRIk & A
AT R, MR R A GE R S RRRE R T
AL, PRIEC . BN AR AN AL SR, T
AEAT B T4 5 ROSC R M, SR B SR U A5 41
ROSC 8 &1, HAE H Be A7 TG Bt Be A7 16 R 4F 1)
PR 2Dy RE Dy T 5 Bk T SR A A 2= R G E
AT BE A I R TS R AL ) S B A R
SR T RE S BRI B L R R Al TR
CPR A i3 4% JE G o B, e oh— 23 A i
(R A HE ANt B AR, VR R Aot v AR T X Iz 1A
T i s P

CA T B9 9% B AR B A X CA B9 By DL S i
H UG RIFEA & HE W WU R,
e EYE CA B, FImAARERRIE A B E W
ROSC %, MO EME CA ¥ ROSC RMHH2ZEHF T
GeiteFE S, BT R BEAEI R AP 22 1)
e, mPTIEE X OIEYE CA B WA F 5
SEENAA L, AR O TETE CA B, W LRI ™
TP s, R R 2 L. TR
IR TIREAN 2 B, R S AGE BT i RE G

BERPE U mxE O TR CA B, BT
WA IR RO M, a2t USRS, 3R
158 L e PSS B T RE AN AR T B Ay e B AL
M FHEIRYT S EEHE . HRAR T B, Xt
TBENARI BRI, BEA G,
RGBS YA RRNGE B H TS, FE BT
6 MOR A TS R iR, L, XF IHCA B
M, PR SR B Ml LR <Gl . R
SGB P T BT RE SR I A AR

A5 1) Jey B ()3 S — T[] Josi 14 A 371 F
7%, WA BAS R AR AR 2 RS B R, JEAREE
UL 3 Z A R OC R 5 QPR AR/, B
VilF )%, AT B 28 i A 2 i 25 SR i T bk
(BVBIFGE Ry [l B TS, TG TR 5 M &2 975 o i
PR IR 2 N - A A I, AN 9T R X AL R
$%5% CPR Wy s b AT W, Gan4% o340, # R iR
FESE, NS R R IR ARE I AT RE e R, &
IMAITAMER T BEAF A2 5, R To: HE A
Fhil Sy 6 CPR it U520 . bAh, AR5 AR
WAl A R P R ROV, g B AR, O,
TR AE, XS R RS0 R TS re A m ., (R
W, JEIAFREREREEA . AiiEtE . 2O
JMLASEUE o

BARAFAE L BN, (BARWE5E & BLAE LA
THCA & RYGEE T, SIESHGEMEL,
T SRS BT HRE ROSC &, FRBIEAE L
JEE CA B, (HIFARENGE B BEArs S B
G R ph g ohfe. et o<y, '
R, RS SR N THCA
ROSC HYk~T M R 2K .

gE LAk, HErFEA L% AIEdE R THCA
B 2 R RSB AT BEAUR A, 7E CPR 1
R I PR A AR S PRI 0 S AR A 9 1
T MAAGIAYY, RGNS E AR, Ra]
AR RE RS, NEENERRMERITICR.

Rl PrA R A IO b

BB PRI - DFTEBO . IeSURE Rig e ; H
B BRI ;5 SREFIT - et b KOOGS 5 B L -
R 5 ARk - BEEBET . IRSCHBY L fe S Bk

2 * x
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