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(HE] BRSSP R A BA (CROT) (4 8 37 %3530 55 X0 Al 42 75 (CPR) JE M & D sE Wifs
BIEM . Foik  RTIImI B A1 o BRI AT ik o SRR 2% BB A8 M Rt 5 % 2018 4F 1 H 237 CROT {4k
ZNHT 3 4E (2015 4F 1 J1 % 2017 4F 12 1) RS 3 4F (2018 4F 1 J1 & 2020 4F 12 [ ) 763858 9% X 4T CPR I/ A
FAE WY (ICU) 19 112 FIRFIE ORI B R VR AR X 42 . AR ST CROT 1R Z A1 WP L (O F R 45
7 CPR Ji S JR i SR AR (1Se0,), #HXS o BS54 (PAV) A& R0 aE Bk 343 (GCS), A AT ] | ICU
A B S I | 32 e 9% 1T A B T2 B R 22 I B8 1015 PEAN H5 AAs P 8F - DG 2% BRIk o) BE R B9 (CPC) BEAr I AR 1k
LR ST CROT IRFRATE B VER  AFWS | FERIEN | Ak M S 18 PRI ULPE2 1T (APACHE 11 ). CPR
SRR S — R oA 22 R i L. 5 CROT A7 B HeA:, CROT 837 i CPR 54 A ICU f.3 18c0,1 21
H11Sc0, 2 B E LLFITHE (37.1% . 12.0% F1 40.3% Lt 36.0%), rSc0, 3 4 # L FIAR (22.6% I 52.0%),
SRS AR T CROT #E57 AT (P=0.001) ; PAV 45 1 43 F1 2 43 4 5 HL B4 AR (11.3% L 36.0% 1 21.0%
It 30.0%), 3 431 4 43 B R LI THE (38.7% L 22.0% F129.0% I 12.0% ), 25 A G247 X (P=0.002);
GCS PE43 1 2R 2 R LBl T (21.0% L 8.0% Fl1 38.7% LL 22.0%), 3 Z4F1 4 98 F HLHIFIREK (29.0%
k. 46.0% 1 11.3% . 24.0%, SRS F 8+ CROT #3781 (P=0.016) ; S AR B A (d) AR BERT A (d) Y98
A (37343.0 [t 44.5+12.0 fil 6.2+ 1.9 1 7.2+3.3, 3 P<0.05), ICU {3 B 2% A B (% (J5 55 : 48+ 1.5
It 5.842.1, P<0.05), CPC 434% 1| 91 2 G 8 LB TR (29.0% L 16.0% 1 40.3% Lt 24.0%), 3.4, 5 HiE#H
AR AR (17.7% FE 32.0% . 8.1% FE 18.0% . 4.8% F 10.0% ), 223 AH 517 X (P=0.044). %i& CROT
RZRIEEST, BEHGE I IX. CPR SR F A IIREHUS , A IR IRHE .
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[Abstract] Objective To observe the effect of establishment of Critical Rapid Outreach Team (CROT) on
neurological function prognosis of cardiopulmonary resuscitation (CPR) patients in general ward. Methods A
retrospective before-after controlled study was conducted. A total of 112 patients with respiratory and cardiac arrest
who were transferred to intensive care unit (ICU) from general wards after CPR in Zhengzhou Central Hospital Affiliated
to Zhengzhou University were selected as the research subjects, In January 2018, the CROT was established in this
hospital, 3 years before its establishment was from January 2015 to December 2017 and 3 years after its establishment
was from January 2018 to December 2020. According to the date of admission, the patients were included in two
groups, one before and one after the CROT establishment. The changes of respiratory and cardiac arrest undergoing
CPR in general wards, the regional saturation of cerebral oxygenation (rSc0,), percentage of o variability (PAV) and
Glasgow coma scale (GCS), endo-tracheal intubation time, ICU stay time, hospitalization costs, and the main prognostic
index of neurological function-Glasgow-Pittsburgh cerebral performance classification (CPC) score before and after
the establishment of the CROT system were observed. Results Before and after the establishment of the CROT
system, all the differences of patient's general data such as gender, age, underling disease, acute physiology and
chronic health evaluation Il (APACHE II) score, and causes of performing CPR revealed no statistical significance.
Compared with the state before the establishment of CROT system, after the establishment of CROT, the proportions
of patients transferred to ICU after CPR with rScO, grade 1 and rScO, grade 2 were increased (37.1% vs. 12.0% and
40.3% vs. 36.0%, respectively) and the proportion of patients with rScO, grade 3 was decreased (22.6% vs. 52.0%)
and the overall distribution after the establishment of CROT system was better than that before the establishment (P =
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0.001); the proportions of patients with PAV 1 and 2 points were decreased (11.3% vs. 36.0% and 21.0% vs. 30.0%,
respectively), the proportions of patients with PAV 3 and 4 points were increased (38.7% vs. 22.0% and 29.0% vs.
12.0%, respectively), and the differences were statistically significant (P = 0.002); the proportions of patients with GCS
grade 1 and grade 2 were increased (21.0% vs. 8.0% and 38.7% vs. 22.0%, respectively), the proportions of patients
with GCS 3 and 4 were decreased (29.0% vs. 46.0% and 11.3% vs. 24.0%, respectively), and the overall distribution
was better than those before (P = 0.016); both the endotracheal intubation time (days) and hospitalization time (days) of
patients were significantly shortened (37.3 3.0 vs. 44.5 4+ 12.0 and 6.2 £ 1.9 vs. 7.2 £ 3.3 respectively, both P < 0.05);
the ICU hospitalization cost was significantly decreased (ten thousands: 4.8 £ 1.5 vs. 5.8 £2.1, P < 0.05); the proportions
of patients with CPC grade 1 and 2 were increased significantly (29.0% vs. 16.0% and 40.3% vs. 24.0%), the proportions
of patients with 3, 4, 5 grades were significantly decreased (17.7% vs. 32.0%, 8.1% vs. 18.0%, 4.8% vs. 10.0%), the
differences were statistically significant (P = 0.044). Conclusion The establishment of CROT system can improve

the prognosis of neurological function of patients in general wards after CPR and the system is worthy to be promoted for
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clinical practice.
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H 15 e P9 20 7 28 152 ((in-hospital cardiac arrest,
THCA ) 4752 5 38 5 D7 B S J O AN R, 0 il 52
7 (cardiopulmonary resuscitation, CPR) /£ & 3 2 [
R C AT E D SR ISR, 7R
[, IHCA HBEfri 2 R 2 D REFlUS R 4F 2329351
$79.1% F110.29% o KM% 1A AR i 5 min A
St AN AT AR 5o DRI, i o TRUI B I TR]
B AR RGP P CPR . AR Ay S
1B AR R W A R BB R EIE MR A B
(intensive care unit, ICU) NIRRT —BrBeiigyr, %
ORI R FE M A RER BRIy E 2 mH
HUPEF ] THCA F8 27 B9 TR0 | HeRoR % 12 4T) I 155
P ARBE 2018 4F 1 ] 57 i EAE DR 4 i 14T BA
(Critical Rapid Outreach Team, CROT) L) ICU EEyri
PO 32, AT R BE B 70 Al 2 TS TR A e
o DX A R AT ) A B R A BRAA 2R, T e A% B R
R DX R R L BRI PRI IR AR 2
IR T PPAG TR 5 L 55 DF 53 (national early
warning score, NEWS ) il & P& b B A , Sodk 45
AT AP T AL | TR 55 R (A
T REHEROAE S5 B, B E RO R L S — R )
I 22 58 LA KB4 T A 53 35 I 5 i 4] . CROT 1Y
HRRE 2 LI RO RN - T30 300 6 F A, R 1
A K A 25 T BRI 4R B s ROR , B
R PR EE DRI 55 P s R R BT 2 4 0 3K AL
FE B AR L i NEWS 3748521 T CROT 2y
FRHEBE N ROR IR R IR T —EROR (HX] CPR
Je SBFE DI RE TS AS200 1 ANTEAE . B A
e CROT {57 A 3 4R E i X CPR 84 i 22 1)
RE TS BOREIEAT M1 BUREZ3 4, DA CROT f 7 %

Bt AR SRR S o 8 52 0], DA T Ay 2 i e el g
it i A2 TR AR B BERT 1 iR A FILEL B

1 #RERE

L1 BFFEXT R S PR AR BE 2015 4F 1 A % 2017 4
12 A (CROT #if [l ) A1 2018 4 1 H %2 2020 4% 12 A
(CROT Ji [a) ) 3838 45 X PO 3R 547 CPR Jf- %
N ICU B BHENVENBITERN G o BT IR | O SRS
FE Y F IR 2015 432 EO HE PR 2 (American Heart
Association, AHA) T'é‘ﬁ‘jiz; W4T CPR. #% A ICU J5
ZET ISR IR e | AR PPN s | A R T | s o) I
B EUbR RS A A A 25 B BB I

LLL  Z9AR5HE : D 4R 18 ~80 % @ 1 FIFH
&% (restoration of spontaneous circulation, ROSC) =
24 h; 3 CPR J5 17 TC B Jai ¥ i 48U 1 F1EE (regional
saturation of cerebral oxygenation, 1Sc0, ). ReE AN
L [l (quantitative electroencephalogram, qEEG ) Wil
112 HEBRBRAE . © BEAE M2 H A A7 76 i i i
RESE k53005 | 35 VENR | TG0 S5 28 R GEHN
Q) PRLAING A | RIS s @ KR
TRITRBE s @ Bk

113 fEH ARG R BE R e, I 42
A B e BEZE D12t (LS 202140), X 4K
RIS T ARG DN 241 35 5t R B A R [ =

1.2 GERMICAE - ol o A B AR e e 1 T AR A8 K
e B VER | AR | SRR | SR A B 5 8
fEFRAR L PESY 1T (acute physiology and chronic health
evaluation Il , APACHE Il ), CPR J& [A 55 — J8 0% B,
UK CPR J& 1ScO,  #HX] o 225344 (percentage of «
variability, PAV ) AE R BT Sk TR ( Glasgow coma
scale, GCS), “UEHHE W] | ICU £ B [a] | £ B %
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FHAH B sl 48 28 T B U5 VAN 5 B4 5 R b A hr
Hraf - PE25 BT e R P43 2% (cerebral performance
classification, CPC) 343

1.3 g

1.3.1 1ScO, : W F CPR RJ5 1 d fliHILLI MG
TEAY (£ Covidien 5100C)IE Y 1ScO . 1Sc0,>0.60
FIEH (14%), 1Sc0, 0.50 ~ 0.60 AHIXH4R (2 9%),
1S5¢0,<0.50 R HAR (3 %),

1.3.2  PAV : /NG EUE R T SELR B Y 15% R
PAV W AF-(4 53), B 4 h A B L AE R 10%
i PAV RAF (3 43), AR 8 H FE 4R 5 B < 10%
K PAV — 8 (2 43), AN LA Y 2% h PAV 22
(153 )s

1.3.3  GCS: i i A B A Be v 1 Il RGerh i 4
CPR J5 72 h N GCS ¥ 43, 15 4 b 1 1R (1 90),
13 ~ 14 50 T Bk (2 90), 9~ 12 50y p ek
(344),3 ~8 43 W Bk (4 %),

1.3.4  GEIRERIAD - I RE LB M Hils RAf
(L35 CPC 1 900 2 9) A5 A K (145 CPC 3 ~
59¢), @ CPC 1 K (MGDRe RAT) « BE T,
AIEHE WA TAERE ) ; @ CPC 2 94 (FhEEIG L)
AEARYE) - SR T, P AR PREE R o0 (] T A
oS 5E R H # G 8 s B CPC 3 % (™ HE Mk T g sk
P ) RETE R, H H H AR I Tt TS B, P
HBRIIAZN T ; @ CPC 4 9% ( Bk RAEYPIRE) «
H DG, W RN, TTNEI T 5 B CPC 5
(FET™) : BE B IANKSE TS AL Gobr A IBET .
1.4 Seib2#07 ik fdiFH SPSS 25.0 48 iH 443 #r
Bl A IESDARRTT R ORI + e
(x+s) Fon, R ¢ K% THECTER A CH 2050

FoR, R . P<0.05 WESAS G E X,
2 &% R

21 PR (R 1) ARBE 2015 4F 1 H % 2017 4
12 A R PR 423 1], F KOs D I A
ICU 64 {5, 8 {477 Hifi 1 . A S 45 1 1L 57509
1 BIAFAE PR I, 2 B8 B 2 3G 7 e,
3 Bk M K, B 28 50 B R E A8 ABFSE . 2018 4R
1 H % 2020 4 12 H ZARFIE O BRI 472 4], 46
RO T -5 A T1CU 85 i, 12 547 ¢ i H I . oG A
HY | S0 S L, 2 BT AR bR, 3 B
J& BT BE, 6 BRI G R , iR 62 il E 9N
AWFFE . PRALPER] . AR | JEREPS . APACHE 1T
53 CPR i S5 — 0ok} e 22 R RG22 X
(¥ P>0.05),

2.2 CROT 7 HIE I | CHERIAT CPR IFH A
ICU & M A RGENRETSFE45 1Sc0,. PAV ., GCS
FEEE (2 2) : 5 CROT @57 AT HEE, CROT @y 5
WS 72 h P rSeO, 1 %A1 2 2 58 34 B He ) 35 T v
1Sc0, 3 JUBHA M LLBIREL, 2R A ST E L (P<
0.05) ; PAV 43 1 430 F1 2 43 5 5 19 o 1 35 F B,
347 F 4 4y HBCE 5 (B P<<0.05) 5 GCS 43
o1 RN 2 G R LU TR, 3 GOR 4 HURE T
FLBIREAR, 22 5 A G 2= L (¥ P<0.05),

2.3 CROT &7 1 J5 P L O 4 3R 4547 CPR Jf- 7%
A TCU FR 35 — A 5 155 0 R i 2 BE 7905 46 b 9 e
(£ 3): 5 CROT @ ATHEL, CROT #A 5 A
ICU JRE ARG BTA]  ICU (£ Beita) 44 0] 2 46 74,
ICU {3 BE 2% HBA @ B AIK (3 P<0.05). CPC 34 H
1M 2 GB A Hu B n, 3 ~ 5 9u8E L BIREAIG,
ZRA%GIFE L (3 P<0.05),

&1 CROT EIEIFFFR. DEREIT CPR N ICU BE—RARILER

. Bk PS4 (%)) Eﬁ% FEfilpe (] (%)) APACH]:Z M3E4  CPRJEH(H1](%))

(1) B /g (%,xts) BE PRI S R I (4, xts) LR R RN

CROT #5787 50  31(62.0) 19(38.0) 53.66+4.65 14(28.0) 16(32.0) 41(82.0) 17.50+3.90 28(56.0) 22(44.0)

CROT #5775 62 39(629) 23(37.1) 52.58+4.89 23(37.1) 18(29.0) 49(79.0) 18.06 +4.24 31(50.0) 31(50.0)
x /o fi 0.352 1.188 1.041 0.122 0.151 0.727 0.401
P 0.553 0.238 0.309 0.734 0.694 0.471 0.527

%2 CROT EIIRTEEER . O ERIE1T CPR AN ICU £ rScO,. PAV. GCS K FELLig

e 5% 1S¢0, 534 (1 (%)) PAV #4391 (%) ) GCS 43 (H1 (%))

B 14 24 3% 14y 245 345 44y 14 24 34 44
CROT#7H 50  6(12.0) 18(36.0) 26(52.0) 18(36.0) 15(30.0) 11(22.0) 6(12.0) 4( 8.0) 11(22.0) 23(46.0) 12(24.0)
CROT #1375 62 23(37.1) 25(40.3) 14(22.6) 7(11.3) 13(21.0) 24(38.7) 18(29.0) 13(21.0) 24(38.7) 18(29.0) 7(11.3)
X 18 13.581 14.687 10.352
P1E 0.001 0.002 0.016
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%3 CROT ZIETFMHR. DEBRIEIT CPR HE#N ICU BE — MR ERIT MR EETR R I LI

il 15155 %%ﬁ_%ﬁa‘lﬁl ICU E_[%’H‘JIIE ICU 4%[9*5%% CPC 5 [ 91(%))
(f1) (h,x+s) (d,x+s) (JiJt, x+s) 1% 249 34 4% 5%
CROT #5787 50 445+12.0 7.2+33 58+2.1 8(16.0) 12(24.0)  16(32.0) 9(18.0) 5(10.0)
CROT #37J57 62 373+ 3.0 6.2+1.9 48+1.5 18(29.0)  25(40.3)  11(17.7) 5( 8.1) 3( 49)
o x i 4.565 2.062 2.825 9.812
P1{H 0.000 0.042 0.006 0.044

3 3

THAC Y24 $4z s E] BA 4 min, 4 ~ 6 min Ji7
2 PP I REA R4S , 10 min J5 A S8R
W AET s R ko B A 2 i O R R Y
BUIE , AR BE AR R E KRS, & IR Bk
— R YN HMRAY st 4730 I, A N B
i T AR E P BRI BE P R A B e s 2R R
FIXF IR R E S D REIR R RS B A F

AR 2018 AT 2 8 38 9 B B 0 BT L o
RS, PG BT T IRSS CPR ol B &k 1E
1CU, 3X A L3838 55 B B 40 A DR 8 S 9 4 RO =X
AFIFEREFG . 2018 4FARE# . CROT LIk, L
NEWS P43 A T bR, % i fa B 45 7 IR E A,
g W, ST, AR | O RRS R AR S &
B, CROT. 4230484 5 CROT HIBAKL 51 /5 3l
— I R G, AL SIS HUES 3 min BlIAEE B,
P BRIk A o T T4 . CROT AR 51 1 2tk
{50 Ah PR 5l o B N B A, g s R T
HEAT R BB A SO, KD T - g i v i X
Wor, 450 T s i R) o AR BE R A B R, AT
MEG . 1 ROSC 72 h &, I PR 3 A5 76 T-1P4
FH PR FE ML INRETUS . CPR 5 Sk
B i T RE T )5 2 72 T CPR ) e 28 0 W, -t A B
CROT B AR T iE2%

PR 28 T SR, T B 2R T B A T IEAG
T , w348 R A R L AR R, I 2
Uil (multimodality monitoring, MMM ) W TR
CEFURE R, 8 AL PN R D g I A |
ARG R I S RS0, MMM 2014 4F £ 3575 [
PRI 1Sc0, Jt— T T LA A
TE TR A S bK I SR R LA 2 ke i 1 R 2 1
FoA, wT LATCAN | S W DA [ g B AR FLIR SR Bk
HLV AT R I SRR . CPR B
ST AE BT AU qEEG fE R B
P11 TV X X0 S Bk £ I D AR, X CPR R
Sk R F W BUG A EEE XY PAV R
qEEG X i H 10k 5 Ak R 4 A 34 Rl 3, mT DA e it

I 37 M i S AR O, AT ok CPR 5 H s 10 40
S H . SR, 4 IS R MMM 5
SHENERETUEHE T A B TR CPR RJ5
F I REBUS B

GCS PEA I3 1 835 X 3538 | i3 gh e
MR S K PPAL IR B AR FE B . R R, CPR 5
2 h BH GCS T SHARGARTUGA X",
HEREX BEBPREENEMN, L2 EE RS
PEGYT . AW R, CROT 257 /i)5 CPR #%
I A ICU B GCS PE4y Mk i 2 A 5
P12 S, B CROT Atk T {28 3 LA AR A9 B
F Y GCS P4y, EA NSRRI M 2 R G5 .
B GCS PE43PFAh TS 10 HERA 1 B 32 S F R EE 2459
fsZ R DR, R I A A AR R AT A
Wro HAEH Lo 45 PR T — R 1Sc0, T
fli CPR H B TG FIRIFST , &5 50 P Ol O
B JFHL CPR 1ScO, B E A E B )b 8 CPR BLE T+
55 (0.33+0.20 £ 0.22+0.13,P=0.000 03), A
TR K 1Sc0, GHRETFIHB TG XL Bsh
PRI RS BA B BERHIRE rSc0,<0.25 i), 90 d
JEAR B SRS IR e L AR R,
ARG 1 R4 0 R B SO, TR 2, ABFE
7R, CROT #57 A7, CPR &R 714 A 1CU Y
BH 72 h N 1S¢0,>0.60 H1L 6 4], 1Sc0,< 0.5 L&
AR AY B 26 6], CROT #:37)5 18¢0,<0.5 FRY L
B TFREZ 22.6%, 1Sc0,>0.60 (1G] FF-Z 37.1%,
R L CROT B 51 BRI RL, CPR J5 B9 =3 fiki
AR ELREMS BN A 1E , PP 22 20 A Y S 6 KT 4R
L 2T B A AN T . (EREAE CPR AR
H TG R 10, 1A TR . Hebb 252 iy —
TG FE, PAV AT 00 AU S5 A 6 S B
ife)E . EWN—IRER, GCS 174 . PAV K
S PR CPR B3 B S PE s 135 AN R A G,
PAV 1A I FL TG B Ry P 300 i AN R (%) BURREE Sy
69.2% , ¥5 S K 93.3% . AW R, CROT
SEJA CPR R PAV PE43 1~ 2 430 Lo I I A1

CPR Ji S i i 420 1 i s S8 8 9 2 22 25 5 e
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Fhaa ol BRI, B T ARG ARG T 3 .
A BE 2018 4E LISk CROT B &7 A B ol TR E Y
MRS , A ICU J5 S & IR A0 ICU 4
Bg i E] 35 B (2 4 0, TCU 43 e 9% FF BH SRR AIG , REAR
VR R R R S B 7, BT B

B N CPR S 53 9 [X. 125 7 i i B s — 18 By
& Ui AR s i Y. HEBE N E 2
e ROR L E GG —ARvE . ARBE CROT A3
TERRE | B | A BAALAR . 1545 B B % e R
EATHLH, HAR R BT 4, B A 2 e A7 v &2
HPE 5 I LB T LIOREUS T — 2 B, KAk 7E i
I B SE A 5 AT H B — 22 91 5 M) S A 5 1 A R A 1,
Tt AR B AR 2 SR, SR GCS P43 I A ki
H R DA R B T REA 00, 36 T X S T Y
RIEEPE RSB . ARDFSE KRB, CROT (932817 X Ik
FREIY | O PR BB B 2 T RE 1 A B 3
JEBEZE M 1CU A Be i a], Ja 3 5 3% T, P 0k 30
X B P AR SRR G P ORI PR A
B, AEREL XN CROT 1K 2 MLkl it , O 4
{5 CPR HUE R I RE TR KAl Rk .

A FEABAFAE—E [0 R BRI « 25—, A5 A
[ EPES T, ¥ TG CPR R4 R 58 2 RS K6
gE HRER SRS T BEAE B H ATA M & R G0
T3 0 B AR AR e A T35 28 = A
FEA /D, ATREAFAE—E IR 22 . R, RS
FEUEAT ARG | B R A & | o 4 b 0 SF I B
CROT A (5 R S, K 11 2 T ) e 1) i R B ™
TR, B T e PN BB A2 5 R R 7K o
FIZERZE A 7 R R 25 rho
SE Tk
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