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[BZE) BH OHE 5B (cardiopulmonary resuscitation quality index, CQI) 3T
Jok #5 1f 4% 3% JE (pulse oximetry plethysmographic waveform, POP ), ¥& . fili & i (cardiopulmonary
resuscitation, CPR) FHHENS S W ANEI GRS, IR /ME i . EIESE CQI X CPR 57l
JEVAlEAES ?ﬁ?”?%ﬂ{4 AL 5> (partial pressure of end-tidal carbon dioxide ,PCO, )o ASHF
7% H 1 B TERIT S JE 2 A 20 CQI 76 CPR iRt T /B H Hlfs AN . 773k ils
PERGARMITIE, L 376 WJ/L\Hﬁ?E%%%j\?E?ﬁX#%, HRAE 2 15 G T = R o = S E A AR
EHRAGEA, WRIEEEWE A FMGFF (return of spontaneously circulation, ROSC ) 434 ROSC £
FI4E ROSC 4. ik & rid i CQI M P CO, Bk, MER LIRS B & WS EAS M E. 45
R mRIEA T CQI[ (63.3+20.7) vs (49.7+23.8) ], P;CO, [19.8 (11.4,31.6) mmHg vs 8.8
(3.3, 15.8 ) mmHg] 7£ ROSC 1 HIdl: ROSC AIAI¥A Giit ¢ L (P < 0.05), ,\Xfﬁ}:ﬁﬁtﬁﬁﬂ‘ﬁ
A5 60.4 Fil 16.3, H ROC ik FEfR2E R G4 2 L (P > 0.05). JEEZ<EZ CQI
[ (63.0£21.8)ws (42.2+29.0) ] £ ROSC ZFN4E ROSC A G4 L (P < 0.05), XI5
VA SR AT S 2000y 61,10 P STEAH 5 Ak i ZUE A [R] CQI W 5 P AG 14 il 46 T T AR 22
TGS (P> 0.05), & CQI W T CPR BV BE G, HIMEM I IES % TS
P..CO, ; mﬁm HHEST 5 AR CQI XF CPR & TR P
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[ Abstract ] Objective Cardiopulmonary resuscitation quality index (CQI) is based on pulse
oximetry plethysmographic waveform (POP), which have been proved able to reflect the peripheral
circulation state as good as the quality of chest compression during cardiopulmonary resuscitation (CPR).
It has been confirmed that CQI is as good as the partial pressure of end-tidal carbon dioxide (P CO,)
in prognostic evaluation of CPR patients. The purpose of this study was to explore whether advanced
airway establishment affects the prognostic value of CQI during CPR. Methods This was a prospective

descriptive study. 376 patients receiving CPR were divided into advanced airway group and non-advanced
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airway group according to whether advanced airway was established, each of which was divided into
ROSC (return of spontaneous circulation) group and non-ROSC group according to whether they got
ROSC. The changes of CQI and P, CO, during CPR were collected, and the relation of these parameters
and the prognosis of patients was analyzed. Results In advanced airway group, both CQI [(63.3+20.7) vs
(49.7+23.8)] and P CO, [(19.8 (11.4, 31.6) vs 8.8 (3.3, 15.8)] mmHg were statistically different between
ROSC group and non-ROSC group (P << 0.05). The cut-off value for these two parameters were 60.4 and
16.3 mmHg respectively. There was no significant difference between the two curves (P>0.05). In the
non-advanced airway group, CQI [(63.0+21.8) vs (42.2+29.0)] were also statistically different between the
ROSC group and the non-ROSC group (P < 0.05). The cut-off value of CQI in advanced airway group
and non-advanced airway group were 60.4 and 61.1, respectively. And there was no statistical difference
between the two curves (P>0.05). Conclusions During CPR, CQI can be used to evaluate the prognosis
of patients, which is as good as that of P CO,. Establishment of advanced airway does not affect the
prognostic evaluation of CQI during CPR.
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ot B0 il & J5 (cardiopulmonary
resuscitation, CPR) & #2 & .0 JIE %% 15 ( cardiac
arrest, CA) M A7 M S8 1, it fo 78
Ik B FE R T A 0 E IS Ty FE b (g R A 3R
100 ~ 120 ¥ /min, FZJEMREE = 5 cm, PRIEHH
B0l I SNIPAS = /5 A 79 o el [ 15T 1 iR U W S
A BYFERE LT AR & WA BE SR (I
o DK HE VE L B KET ik R PEARCOR A AR Bk 5
J£ ( partial pressure of end-tidal carbon
dioxide (PgrCO,). Wik I S BIE S 455 ) FIWT.O
il A2 S5 AR ) S f, WA VR R S B Hod
ok it A8 T S 8000 T DR AR R R, RBAS S
S AT R AE RS B

TR I3 R %L ( cardiopulmonary resuscitation
quality index, CQI) J&T k4 i S 28, (K8
AN AR BOE I T AR . ARSI i o 2
LI RBFSE (ClinicalTrails.org : NCT01987245 ) 3
WY, CQI Xt /M G P R AR B SE T W, fig
i FE CPR 2o A2 rb I W g 142 e B it , I ml 4 B oF
fli E TG, XTI & o7 e W A5 VP A G g
HAEL BT PeCO,e 1 T [F I UL 2E P CO, Z 4K,
ZE RIS B A ST i B . CQI AR
T (e PRI ()RR T I W i TE AR i PR g
TR, AT B BRI S B BT R AR

CQI 7£ CPR i Hox T35 1 1y FI e A
1 BRERE
1.1 —R&ER

AHFFE RS R 2015 4F 10 H & 2018 4F 2 H 5k
H3t 12 ZR=HERELZFHGA R S0 il 5 1
BN o ARYE R EET S RE o B R E A
FEAESHTIEL, A FRIEESIKE A RIEH
(return of spontaneously circulation, ROSC)
437 ROSC ZH FIHE ROSC 41 . 44 A b5 : CA 51T CPR
BH R = 14 A% FEA CQIL Al P, CO, M
We k. HEBRARME - 4626 5170l & 95 (Do Not
Attempt Resuscitation, DNAR) #& ; 2% {1 ; B &
WEREIE & 5 AeH . YR 5 RRE M P
POcBAE# . AR EA T Holm RRIE
1.2 WHRFE

A5 R Z D ETRETERAR RS, TR T
T, ClinicalTrails.org It : NCT03754946 ;
JC T U RN B B e B2 1 S HHE S+ S-701,
121 Fak%E dRBE Mk FEAE
FE45 0 ROSC. R T8 MY (L Hm Y BT L
TR ABRA ], HEGEIN ) KoL H—U P ki
AL T CQLREE, IR LHE . PyCO, ;
St I 8 0 B4 5 4 £ T MATLAB 2012a %
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MEAE#E4T CQL, Py CO, S BOF 7M. AHF5E T
CQI Fl P CO, A B FH HORE N A1
1.2.2 ROSC HWibrife  HACHEIEE, 3hiki
JEXG m HA AR R I, PR CO, 8R4 5 T
ik %) 35 ~ 40 mmHg(1mmHg=0.133kPa) LA . 7
¥k B H E 962 HEE 20 min DL EFIH A
ROSC 41, Hax BT A9E ROSC 41,
123 CIE IR 4% R 2015 AF [ PRoC il
BRI TROR . B AGE AT P CO, W,
N TESHE 10 YK /min, RS B <<
6 ~ 8 mL/kg ; A g S H 4L H 7 2 VR 4% B
A LA ULE i ERECAR A, $HGE A 30 2,
124 ZOb&EHbriE O ROSC # 5 @ LBk
i 30 min J51/3JC ROSC # 5 B LA E KR
HRIBAE WG RN 1L 5
1.3 SHir=zEHE

It A5 B ¥ 5k A3 B HL R ] SPSS17.0,
MedCal A IEAT AR B . & PR T IERS
PER IS (K-S 7)o £F A 1B 20 A1 B i 98 Rk H
PPE + ArdEZE (Mean +SD ) R, JRIES
GORLH A L. 25 gL, 75 RN IERS
O3 AR BT ORER ST AR AR ¢ K58 (Hrp o 2248
FEH R 0 K ) 807 25 03 (F) 5 AR IES 43 A
THEFORER BRI (2) 5 EPEFORER ] K
PLP < 005 HZERASIT¥E XL, £ X ROSC
g il % & TAE FF AR #l £8 (receiver operating
characteristic curve, ROC i 2t ), i % ROC
M4 T AR, I A T 5 29 8 45 2L (Youden” s
index = R + K 7 & -1) FHREAEEME R,
A FRBRNT HIKT CPR Wi 9 ROC Mk T AR, If31
AL B 0 B P A
1.4 RIEFHE

SNl PRI 945 PO R AR TSR E LA
DR TE I AR 3 6 1 JoiT et 42 i) 0 Jo i O TIE 2R 496 1 5K
Jiti o £ O G — I RIS T 48, [T 4R A58,
FER AT R FHA LS A0 s PRI 58 T A g 3
MRS5S H R, ¥ RAHARAZS ., idsk, L
PRUEECHE AT S I PR30 rh 25 Aok A 101 H B
i R RS . &S, YA 0 B bR,
FER R EF RS T TAE. £hnisi Aei .
TR . HERHLIE S e i 3R, IFRwe i 2 3R
FVECHR 2 S F8 8 I DUE 45 s iff AT
ARGt

2 #R

21 —mHER
376 Bl FE T, mgIEA 281 4, AERAR
L 95 ), HiATm s vor L 1.
®1 O SRR UEALR A — OB
Table 1 Characteristics of patients with cardiac arrest who
received CPRs in different airway situation.

TR (n=281) ARG (1=95)

2
—fE¥oRl ROSC 4l HEROSC4L ROSC 4L dF ROSC ?“E/x Py
n=90)  (@=191)  (=27) H4l(n=68)
AR 657150 63.5£180 660+17.1 627£17.7 0.601 0.615
5
U 61(0.68)  1350.71)  17(0.63)  50(0.74)  0.238 0.625
k'S 2900.32)  560.29)  10(0.37)  18(0.26)  0.494 0.482
J
DI 36(0.40)  95(0.50)  12(0.44)  38(0.56)  0.004 0.951
P 540600 96(0.50)  15(0.56)  30(0.44)  0.045 0.832
WO
FEH 140.16)  32(017)  6(0.22)  6(0.09) 3350 0.067
TIKEE  000) 0(0) 0(0) 0(0) - -
TRkt 00) 3(0.02) 0(0) 1(0.01) - -
DEEEE 76(0.84)  156(0.81)  21(0.78)  61(0.90)  0.669 0413
SRR
T 19021)  45(0.24)  9(0.33)  13(0.19) 2757 0.097
L 32(0.36)  55(0.29) 8(0.30)  19(0.28)  0.165 0.684
DL 3(0.03)  4(0.02) 0(0) 0(0) - -
2B 5(0.06) 12(0.06) 10.04)  3(0.04)
TR 1001 5(0.03) 0(0) 1(0.01)
(

EMEGE  9(0.10) 17(0.09 7026)  6(0.09)  2.598 0.107

)
Elne 18(020)  34(0.18)  6(022)  10(0.15) 0355 0552
Hily 38042) 270014  16(0.59)  9(0.13) 0913 0339
% 2(024)  62032)  40.15)  26(038) 2511 0.113

2.2 ROSC 254k ROSC 418 CQl #1 P.;CO, 1Y
A iry
TR A CQI P CO, LA K AR R S 4
HP CQIAE ROSC 41 FIHE ROSC A IH¥ A G it X (P
< 0.05)( % 2).
*2 ARSI RA T ROSC 41 53F ROSC 4H[8] CQI
P CO, b4 .

Table 2 Comparison of CQI and P;;CO, between ROSC
group and non-ROSC group in different airway

situation.
S8 ]| ROSC 41 JEROSCAl  of Z1E P
cqQl O 6334207 497:238 4637 <o.oo1z
P CO,(mmHg) 19.8(11.4,316)  88(33,158) 2978 < 0.001
£2£290 3810 <0000

cQl FmATEH 63.02218
T AN SHESAESIIFE XL, P < 0.05

23 BRSIEA CQlF P,CO, TS HEE
BT

PR P GE A CQI A P CO, £ X 58 I 115 4

il ROC Mk, 15 AUC, JFTFHefmtdwkmr s, i

R RS | BH I (A AT B O (%
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3). Pi# ROC g P miBlR 2257 BHITFE L (Z
=0.633, P=0.527),

3 EYURIELL CQLF PrCO, FIWTTHE 15 EARWT A
Table 3 The cut-off points for CQI and P;CO, to

predict prognosis in advanced airway group

ZHK RfEETE AUC Y RS WHEBIIE BRI (E

CQIl 60.4 0.679 0.700  0.691 0.694 0.697
P CO,(mmHg) 16.3 0.709 0.611  0.770 0.442 0.372

24 BHRSEASIEFSHKES CQl HEHEH
R =
W P SOEH 5AE SR EAH CQI B X4 5
Fim 2zl ROC gk, 15 AUC, It TR Admr
A VPR | RERRE L BH SRR A B T
DA (% 4). P& ROC £ T i f ) 22 5% gt it
¥R (Z=0.519, P=0.604).

x4 B 2 S AR R G GE A CQI A B 1 e A
T A

Table 4 The cut-off points for CQI to predict prognosis in
different airway situation

54 B auc g fere L B

CQI(Hm<3E) 604 0679 0700 0.691  0.694 0.697
CQI(maiE) 611 0713 0741 0676  0.522 0.556

3 it

AMFEAERIER, BHRAIELL CQI, P CO, FlI
e g E 4 CQI 78 5 73 i M) £8 3 1 g A4 Fe By
BB &S TR RMCE . Es M RRET
YU IEH CQI AT 60.4, PyCO, NMIET 16.3
mmHg ; FFEPTEH CQI AMET 61.1, FRET
I REE R . PerCO, B 2010 4F ERC L ifi%E
e —8 ",

CPR 4% FE IR AV 50K 25 DR B O 4 1 1 i)
ARAk, T RELC i e 2 T O T A B A i ARk
P 0 BB 5 B TR RS AL 5 553 B a0 CRD
TG . ALV I R, Rk
IR i E KB () B KA 5 1 R A3 R
CQI [A1Hz KO A o, B i 4
JAEAEERRAE, (AR MM R A T i b

1M PerCO, EPFAAIANE H A S AR 9k
B, Fonoh AR R, HOK I el 2UR S
2 2 S R e R A AR E RS
RETF, PrCO, G ARAS AL A G AR
IR, PLCO, KGR (14 RE S 7 0 il i
St FE REAS R BN S B, S0 HE I A

FRRETE TRAR O 1Y, IF AT PEAS 2 S Y. 2015
4E AHA DR 78R HE 1, 20 min N7 PL,CO, £
KT 10 mmHg, HBEHHRRENRS RiFwls ™.

SR, PerCO, A7 JL I AEBRBA « fili SE ik o5 2
L M IE I M AEAEREAR PeCO, KO, 17X
— R B ST FIEHIRE Z 4 P T PLCO, 4%t
EZ P RERZ M, FEPEA ORI B TG
HRBRME, FrEE=RAET, CPRGEY CO, 5
O A AR O, (LR A S A R 5k iR
SN2 B R AR YRR R SRS AR S KR
CO,, fli CO, [IfilifAHII%TEIRIG N, PR A IR M
1BIT G MR PerCO, Fhm 3 A3 CPR i3 =
8¢ ROSC., CPR i P,,CO, 5 CPP HYAH MEAZ 4%
FHE 25697 iR 22, CPR B I3 T 15 25 34 i
OWESE ffer, AT IR AL AL e, (HAD
FEAR O it BRI I A T+ R 257697 )5 1 P, CO,
/NIFREEA SR CPR ikt TR

AWFE, SPGB CQI Al P CO, £ X il
Je BT il () ROC #h 6T T fL 22 R B Ge i 24 5 3L,
& BH LI 420 I8 T 2 50T A Ay 0 O il A2 95 R
UG bR, M EAES ST A8 T P CO,,
Sz R —a.

ABFFE, ERAE A M= RS E 4 CQI
ET XTI BT il 9 ROC #T R i 22 S 048 124
B TECIE Rt R, Ny s R IE R H R TE
FORUF AL A5 (030 I Bk G B A, [ B 3 P <Ol
WEGAH IR ARE o 7R R e D i R v TS () g 5
Bl b, RGBS AR N T AR 8T
T ST B ST I AR CQI AT T 0 il & 5 R
FH UG A BE

gi b, AR REM, O R CQI
RERSHHBh AL G TS, HXUE VRS RE TR A2
A IE RN AR, HRURAES T PLCO,.

z % x

[1] Singal RK, Singal D, Bednarczyk J, et al. Current
and future status of extracorporeal cardiopulmonary
resuscitation for in-hospital cardiac arrest[J].
Can J Cardiol, 2017, 33(1): 51-60. DOI:10.1016/
j.cjca.2016.10.024.

[2] Travers AH, Perkins GD, Berg RA, et al. Part 3: Adult
Basic Life Support and Automated External Defibrillation:

2015 International Consensus on Cardiopulmonary



AR SUS BR A2k 2020 4F 2 H 3 29 %55 2 1] Chin J Emerg Med, February 2020, Vol. 29, No. 2

<261 -

B3]

(4]

[5]

[6]

(7

[8]

(]

[10]

[11]

(1]

[12]

[13]

Resuscitation and Emergency Cardiovascular Care Science
With Treatment Recommendations[J]. Circulation,
2015, 132(16 Suppl 1): S51-83.DOI1:10.1161/
CIR.0000000000000272.

Krishna CK, Showkat HI, Taktani M, et al. Out of
hospital cardiac arrest resuscitation outcome in North
— CARO study[J]. World J Emerg Med, 2017, 8(3):

200-205. DOI:10.5847/wjem.j.1920-8642.2017.03.007.

India

Skulec R, Callerova J, Knor J, et al. Case of morphine-
induced ventricular fibrillation[J]. World J Emerg
Med, 2017, 8(4): 310-312. DOI:10.5847/wjem.j.1920—
8642.2017.04.013

B, BRI, EERW, A ALK R AE T 0 W 5
AL B AR E X D). h R , 2017, 26(8):
974-976. DOI:10.3760/cma.j.issn.1671-0282.2017.08.032

JRIg, BB, R, 5 AL\HHT’E%&’EJ%KEXT’E%&FE
BN R (0] P AR RS R 2 %K 2018, 27(2): 183-
187. DOI:10.3760/cma.j.issn.1671-0282.2018.02.015.

PRI, HESESE , BT, AF L RO I B IR B BOR 1
5[0, P AR &2 BB R 2R i 2017, 26(10): 1212-1215.DOT:
10.3760/cma.j.issn.1671-0282.2017.10.026.

Link M S, Berkow L C, Kudenchuk P J, et al. Part 7: Adult Advanced

»—‘A;’Lﬂ:
R eh

Cardiovascular Life Support: 2015 American Heart Association
Guidelines Update for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care[J]. Circulation, 2015, 132(18 Suppl 2): S444-64.
10.1161/CIR.0000000000000261.
Xu J, Li C, Zheng LL, et al. Pulse oximetry: a non-invasive, novel
marker for the quality of chest compressions in porcine models of
cardiac arrest[J]. PLoS One, 2015, 10(10): ¢0139707. DOI:10.1371/
journal.pone.0139707.
%i’aﬁk,/ﬂilﬂ‘%.@]il‘ﬂb?iﬁ PO 4 R A A IS 1
oM A 212 BB e Ak, 2017, 26(2): 202-205.
DOI:10.3760/cma.j.issn.1671-0282.2017.02.017
Na JU, Han SK, Choi PC, et al. Effect of metronome rates
on the quality of bag-mask ventilationduringmetronome-
guided:cardiopulmonary resuscitation: A randomized
simulation study[J]. World J Emerg Med, 2017, 8(2):
136-140.DOI:10.5847/wjem.j.1920-8642.2017.02.010
Na JU. Effect of metronome rates on the quality
of bag-mask ventilation during metronome-guided
30: 2 cardiopulmonary resuscitation: A randomized
simulation study[J]. World J Emerg Med, 2017, 8(2):
136. DOI:10.5847/wjem.j.1920-8642.2017.02.010.

AR RE R, & A Z LN, B2 LU O
IR GG [7]. PRS2 E R | 2017, 26(2): 138-140.

DOI:10.3760/cma.j.issn.1671-0282.2017.02.002.

Segers P, O’ Rourke MF, Parker K, et al. Towards a consensus

[14]

[16]

[17]

(18]

[19]

[20]

(22]

[23]

on the understanding and analysis of the pulse waveform: Results
from the 2016 Workshop on Arterial Hemodynamics: Past, present
and future[J]. Artery Research, 2017, 18: 75-80. DOI:10.1016/
j.artres.2017.03.004.

Hametner B, Wassertheurer S. Pulse waveform analysis: is it
ready for prime time?[J]. Curr Hypertens Rep, 2017, 19(9): 73.
DOI:10.1007/s11906-017-0769-3.

Nolan JP, Soar J, Zideman DA, et al. European resuscitation
council guidelines for resuscitation 2010 section 1. executive
summary[J]. Resuscitation, 2010, 81(10): 1219-1276. DOI:10.1016/
j-resuscitation.2010.08.021.

Segal N, Metzger AK, Moore JC, et al. Correlation of end tidal
carbon dioxide, amplitude spectrum area, and coronary perfusion
pressure in a porcine model of cardiac arrest[J]. Physiol Rep, 2017,
5(17): €13401. DOI:10.14814/phy2.13401.

Bullock A, Dodington JM, Donoghue AJ, et al. Capnography use
during intubation and cardiopulmonary resuscitation in the pediatric
emergency department[J]. Pediatr Emerg Care, 2017, 33(7): 457-461.
DOI:10.1097/pec.0000000000000813.

Paiva EF, Paxton JH, O’ Neil BJ. The use of end-
tidal carbon dioxide (ETCO,) measurement to guide
management of cardiac arrest: A systematic review[J].
2018, 123: 1-7. DOI:10.1016/
j-resuscitation.2017.12.003.

Resuscitation,

Neumar R W, Shuster M, Callaway C W, et al. Part 1: Executive
Summary: 2015 American Heart Association Guidelines Update
for Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care[J]. Circulation, 2015, 132(18 Suppl 2): S315-367. 10.1161/
CIR.0000000000000252
Donald J. End tidal carbon dioxide monitoring in prehospital and
retrieval medicine: a review[J]. Emerg Med J, 2006, 23(9): 728-730.
DOI:10.1136/emj.2006.037184.
Okamoto H, Hoka S, Kawasaki T, et al. Changes in end-tidal carbon
dioxide tension following sodium bicarbonate administration:
Correlation with cardiac output and haemoglobin concentration[J].
Acta Anaesthesiol Scand, 1995, 39(1): 79-84. DOI:10.1111/j.1399-
6576.1995.tb05596.x.
Gonzalez ER, Ornato JP, Garnett AR, et al. Dose-dependent
vasopressor response to epinephrine during CPR in human beings[J].
Ann Emerg Med, 1989, 18(9): 920-926. DOI:10.1016/s0196-
0644(89)80453-6.
Cantineau JP, Merckx P, Lambert Y, et al. Effect of epinephrine on
end-tidal carbon dioxide pressure during prehospital cardiopulmonary
resuscitation[J]. Am J Emerg Med, 1994, 12(3): 267-270.
DOI:10.1016/0735-6757(94)90136-8.
(Wehm H: 2019-10-10)
(RS /A



