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A27] F5<1(100,000 Lives Campaign)'= AlstAA oY 7Hs3t
G

g
AZAY e darraa As5dsde] Sa4de xS, v A

13 A L]l
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AF=o] JH(Corrine et al.,, 2007; McFarlan & Hensley, 2007;
Bellomo et al., 2004).
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a4 okl SFFTHKIm et al., 2019; Lee et al., 2021). =3t Q=9 -9
A% AN W ok AYE ¢ & Qe AR AR W9s 0 AR ned

7} A4 -3 " (Nurse Practitioner-led RRT)2 o|Zojgto 2y oAl F

SFREMEDe] Hls] a3tHo|Jdrtal $F Gupta et al.(2021)9] Ao
A, AEd-gEol st &, 24412 ol T8 JAHES =Rl 4
3 AR SAF FE AGSHSHES 1.7%, A Fr SFoREIAAE
15%=, A2 toAr Fe &gl SAdezH dut B ofsty]
= S0 A dAS o ol AT 4 QASlaL, HY A AFTER
AR oA 2 AEH3do] A =2 AFE12.7%)°] At F
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o
rlo
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+ ARG ASHSE toAret WA SJAAFSHE Aol HE JFOAfA
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AL olg7| ZWHo| 9ojiA H|E @A o|thKim et al., 2019; Marina,
2017)

Q=o] At Higo 2 I A&EHSHLE 200840 HLo® T
A=) dck(Lee et al, 2021). 71 &, 20199¢ 59 198g 2022¢ 129 314
7HA] CANRE AP ESA S (2018-2022) 0] =7 A AHAIgo 2 AA
mlo] AYPstPom(HAEA S, 2018), 2 AIHAIY 717 202449 129

¢

314714 skl A& A2" 28A AR-AET Foll At A5
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(Arterial Blood Gas Analysis) 247 &2 Zto] AAA Z71A|(Point of
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A 43 a7 Bt

L A&TheRe AY S5 wE kel dubs 54

Rl &

% 14190ltt. A7 EASH golHg Susta, Amas

o] AT HHRRT group)st A&THSHol AU o
olH J

|
HAG(Non-RRT group)C.2 Uz F Ao oAzt duby EA4L2 1 1

2 I 359 (59.3%), AARTF 2478(40.7%)0]19A,
S A7 51(62.2%), A7 31H3B1.8%)Lr, AE
T AT el FASHH Aol flgith. RRT e ¥ A%
160.4£9.83cm, Non-RRT o] Hat A2 162.7+8.93cmo]
RRT A 5ol o2 F Hohe] A%l 2pol7b godet. volet AFS
WELE 20%4 TS Wiro] EEE ISt (Figure 1, 2), F e
Lrolet AlFolls BAFCR Folgt Afol7t gl
A2l el MEd FERoAE= RRT Yo WA 407
(67.8%), &)A 1298 (20.3%), 71et 7H(11.9%)°]11, Non-RRT HH2 U
A 65(79.3%), A 158(18.3%), 71et 2 (2.4%) 22 tiiE Wy}
A A=t A2 SRIF Gt 7|4 - g2 RRT A2 FHFF A7t
2178 (35.6%), HIEA HA@ATE 168(27.1%), FLA
(10.2%) %22 H|Zo] &9k7, Non-RRT FdhoA ol FoF Askair}
319 (37.8%), HBTA A7t 23%8(28%), WHEANF A3 9% (11%)
AR w2 HES AP Amdel 7|4 dEe] FASHHS] Ao
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Table 1. General Characteristics of the Patient with Cardiac Arrest (N=141)

o o RRT(n=59) Non-RRT(n=82) X
Characteristic Classification x® ort p-value
N(%) or Mean£SD  N(%) or Mean+SD
Sex Male 35(59.3) 51(62.2) 0.028 0.864
Female 24(40.7) 31(37.8)
Height(cm) 160.4+9.83 162.7+8.93 -1.386 0.240°
Weight (k) <50kg 14(23.7) 16(19.5) 6.102 0.192
51-55kg 14(23.7) 9(11)
56-60kg 10(16.9) 15(18.3)
61-65kg 7(11.9) 18(22)
65< 14(23.7) 24(29.3)
Age(years old) <60yrs 9(15.3) 18(22) 11.095 0.050
61-65yrs 3(5.1) 11(13.4)
66—70yrs 5(8.5) 15(18.3)
71-75yrs 14(23.7) 17(20.7)
76—-80yrs 10(16.9) 10(12.2)
80yrs= 18(30.5) 11(13.4)
Department of Medical 40(67.8) 65(79.3) 8.153 0.072
Medicine Surgical 12(20.3) 15(18.3)
Other 7(11.9) 2(2.4)
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Underlying Disease Hemato—oncologic 21(35.6) 31(37.8) 0.600°
Cardiovascular 16(27.1) 23(28)
Chronic Renal 4(6.8) 9(11)
Gastrointestinal 6(10.2) 6(7.3)
Lung 2(3.4) 5(6.1)
Autoimmune 35.D 3(3.7)
Neurological 6(5.1) 202.4)
Other 1(1.7) 3(3.7)
Note. : * p—value of independent t—test for comparison between two groups
> p-value of Fisher’s exact test for comparison between two groups
RRT, Rapid Response Team; SD, Standard Deviation;
20 18 18 30
18 17 ™ 24
16 15 § 25
4 § 20 18
= - 1010 § - 1a 22 14 13 14
10 9 Q % 15 N N \Q
8 ‘ g 10
=\ B B Y IR “ N0 Nm S <l N
= B \ B = B B )
0 § \ .\ \ 0 h . L k L\
<60yrs  61-65yrs  66-70yrs 71-75yrs  76-80yrs  80yrs= <50kg 51-55kg 56-60kg 61-65kg 65=

E RRT presence B RRT absence

Figure 1. Distribution and frequency of patient age

between RRT Group and Non—RRT Group

26

[ RRT presence ® RRT absence

Figure 2. Distribution and frequency of patient
weight between RRT Group and Non—-RRT Group
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D ARA #A 43} @g 99l
7 =

—
ARA Wy B

Bsh agle ® 29 Pk ASTgHe] A
U3 BLRRT group)®] A& SHS AHA7L QU PFA 2y
T A 43BI29%01T, Qi FF 9 Sk Freld BT A7t 16
YQ11%)0lk AgHel AUt 9 A (Non-RRT group)ol:

NAAE Qe WEelA WA A9k 72%(87 8%), At WE ¢ st

FaolA A A7 108 (12.2%)01914L, ol TAXCE FogH Ao

o
—{o
N
N
(W)

=X(JAL, ZFDAD 17&(86.4%)01J_, qaog o] A5}
<2 7-%(Non-RRT grou p= HAA Hx ‘:‘*741}7} olg Xl A7t 787
95.1%) 0% dEEe] AAAL oggle] ofd WA, o= T Hg
T FAAR Zol= m%ﬂr.

Table 2. Environment—related Factors of Cardiac Arrest Locations
(N=141)

RRT Non-RRT
(0=59), N(%) (n=82), N(%)

General Ward 43(72.9%) 72(87.8%) 5.081 0.024"

Classification p—value

Arrest

Location

Other? 16(27.1%) 10(12.2%)

Arrest Health Care
51(86.4%) 78(95.1%) 3.321 0.068

First Provider”
Finder Care—gi
EBVELOT 8(13.6%) 4(4.9%)
Family
Note. "p <0.05

* other @ not—general ward including diagnostic CT/MRI room, angiography room,

hemod1a1y51s room
Health Care Provider : Registered nurse or Doctor
RRT, Rapid Response Team; Dr, Doctor; RN, Registered Nurse
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2) AHA2AAE A= SA% THE 8%
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2 A5 A7 ASHSE o AdRTol ot A Solxle &
g & S Am FAle AwE 7= gH JHo|ith. RRT FwhofA
HAE 71k R QlolM A& or 7|k ARkg Afst 9= gljloy
Non-RRT Heelx= Al steloy &Ho=m At H97F 29
(2.4%)°1 AQ0H. 191, & A BE dfR720] b= 7|3 W AT F
H (Endotracheal tube)E &l A& 7|k FHE st¥ oY RRT HHoA=
A 71 gHS 269 T 29 @.8%)°] % mutAd 7]Z7|(Laryngeal
Mask Airway; LMA)E &3t 7| SHIP= He SIS 4 A%+
g, RRT oA 102 ol H& 7= FHE & BF9e 458(76.3%)<
SHA, Non-RRT HeolAE 46 (52.9%) 02 FAHCR Fofn|gt 2fol5

H A (p=0.046).
A 2age Al B2be] AAE ago] AR 71EH7] 2 g
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Table 3. Summary of CPR Treatments (N=141)
Classificati RRT Non—-RRT ) |
assification (1=50). N@%)  (n=82). N(%) X p—value
Intubation Done 42(71.2) 58(70.7) 2.934 0.402
None 6(10.2) 12(10.5)
Pre—existing Airway before CPR 11(18.6) 10(12.2)
Repeated Intubation Failure 0(0.0) 2(2.4)
Type of Airway® E-tube 40(95.2) 57(100) 0.177°
LMA 2(4.8) 0
Airway Establishment Done within 10mins 45(76.3) 46(52.9) 6.156 0.046"
Delayed Over 10mins 8(13.6) 22(26.8)
None 6(10.2) 14(17.1)
Epinephrine Injection Done 56(94.9) 76(92.7) 0.735°
None 365.1) 6(7.3)
EKG Rhythm
Shockable Rhythm Vfib or Vtac 18(30.5) 18(22) 7.635 0.054
Non-Shockable Rhythm PEA 17(28.8) 12(14.6)
Asystole 9(15.3) 20(24.4)
Undocumented 15(25.4) 32(39)
Defibrillation® Done 16(88.9) 13(72.2) 0.402°
None 2(11.1) 5(27.8)

*

Note. 1p <0.05
ue

of Fisher's exact test for comparison between two groups

b Only for patients who were intubated during CPR
¢ Only for patients who had shockable rhythm

RRT, Rapid Response Team; SD, Standard Deviation; ROSC, Return of spontaneous circulation; DNR, Do Not Resuscitation; CPR,
Cardiopulmonary Resuscitation; Vfib, Ventricular fibrillation; Vtac, Ventricular Tachycardia; PEA, Pulseless Electrical Activity;

EKG(ECG), Electrocardiography
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Table 4. Proportion of Documented and Undocumented EKG during
CPR in General Ward between RRT Group and Non-RRT Group

(N= 130)
. RRT Non-RRT )
Classification X p—value
(n=53) (n=77)
EKG Documented during CPR 44(83) 50(64.9) 5127  0.024

EKG Undocumented during CPR® 9(17) 27(35.1)

Note. "p €0.05
* Excluding patients who had CPR in other location(CT or MRI room)
RRT, Rapid Response Team; CPR, Cardiopulmonary Resuscitation; EKG(ECG),

Electrocardiography

Table 5. Proportion of Treatment Status during CPR before RRT

Arrivals (N=59)

Treatment Status during CPR N(%)

RRT RNs Keep State before Cardiac Arrests 12(20.3)

Only Chest Compression before RRT Arrivals 14(23.7)
Only BVM before RRT Arrivals 4(6.8)

Chest Compression, BVM before RRT Arrivals 16(27.1)

Chest Compession, BVM and Epinephrine before RRT 1138.6)
Arrivals '

Chest Compression, BVM, Epinephrine and Intubation before
RRT Arrivals

Note. RRT, Rapid Response Team; CPR, Cardiopulmonary Resuscitation; BVM,

2(3.4)

Bag-valve mask; RN, registered nurse
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Table 6. Comparison of Treatment—Time during CPR between RRT

Group and Non-RRT Group (N=141)
. RRT Non-RRT
Classification U p—value
(n=59) (n=82)

Time from Arrest to 6.90+3.05 10.46+6.49 1702.5  <0.001°
Intubation(mins)

Time from Arrest to 2.82+6.49 4.92+7.58 2694.5  0.009"
1** Epinephrine(mins)

CPR Duration(mins) 16.42+12.71 18.96+12.52 2736.5 0.184

Note. “p €0.05
RRT, Rapld Response Team; CPR, Cardiopulmonary Resuscitation
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Table 7. Comparison of Clinical Outcomes between RRT Group and Non—RRT Group

(N=141)

Classification RRT (n=59) Non-RRT(n=82) x’ p—value

ROSC Success 47(79.7%) 51(62.2%) 4,938 0.026"
Failure 12(20.3%) 31(37.8%)

24hr Survival after CPR Survival 19(32.2) 29(35.4) 0.153 0.696
Death 40(67.8) 53(64.6)

Survival at Discharge Survival 11(18.6) 15(18.3) 0.003 0.958
Death 48(81.4) 67(81.7)

CPC Score at Dischargegl Good Condition 7(63.6%) 5(33.3%) 2.345 0.126
Poor Condition 4(36.4%) 10(66.7%)

Note. “p €0.05

* Only for patients who were survivals at discharge after CPR
RRT, Rapid Response Team; CPR, Cardiopulmonary Resuscitation; ROSC, Return of spontaneous circulation; CPC score,

Cerebral Performance Category Score
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Table 8. Result of Logistic Regression Analysis for the Relationship between Variables and ROSC (N=141)

Variables Factors aOR 95% CI p—value

RRT Rapid Response Team Presence 1.168 0.402-3.39 0.776

Treatment—related Factors Airway Establishment Done within 10mins <0.001"

Delayed(Over 10mins) 3.739 1.159-12.065 0.027

None 56.307 10.949-289.577 <0.001

Time from Arrest to 1st Epinephrine (mins) 1.086 0.994-1.185 0.067

CPR Duration 1.135 1.079-1.194 <0.001

Defibrillation 10.914 2.07-57.547 0.005"

Environmental-related Factor ~ Arrest Location 0.509 0.081-3.199 0.472
-2LL 102.878
Nagelkerke R2 0.556

Hosmer & Lemeshow Test

X

2

=3.744 (p=0.879)

Note. "p €0.05

aOR, adjusted Odds Ratio; CI, Confidence Interval; CPR, Cardiopulmonary Resuscitation; ROSC, Return of Spontaneous Circulation;

RRT, Rapid Response Team; LL, Log-Likilihood
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Table 9. Result of Logistic Regression Analysis for the Relationship between Variables and 24hour Survival

(N=141)

Variables Factors aOR 95% Cl p—value

RRT Rapid Response Team Presence 0.568 0.254-1.269 0.168

Treatment-related Factors Airway Establishment Done within 10mins 0.189

Delayed(Over 10mins)  1.583 0.588-4.263 0.364

None 2.861 0.869-9.425 0.084

Time from Arrest to 1st Epinephrine (mins)  1.025 0.954-1.102 0.496

CPR Duration 1.056 1.017-1.097 0.005"

Defibrillation 2.035 0.811-5.109 0.13

Environmental-related Factor Arrest Location 1.05 0.391-2.82 0.923
-2LL 167.712
Nagelkerke R2 0.123

Hosmer & Lemeshow Test

x* =7.105 (p=0.525)

Note. p <0.05

aOR, adjusted Odds Ratio; CI, Confidence Interval; CPR, Cardiopulmonary Resuscitation; RRT, Rapid Response Team; LL,

Log-Likilihood
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Table 10. Result of Logistic Regression Analysis for the Relationship between Variables and Survival at

Discharge (N=141)
Variables Factors aOR 95% Cl p—value
RRT Rapid Response Team Presence 0.604 0.225 0.317
Treatment-related Factors Airway Establishment Done within 10mins 0.664
Delayed(Over 10mins)  1.493 0.412-5.407 0.542
None 1.748 0.428-7.138 0.437
Time from Arrest to 1st Epinephrine (mins)  1.035 0.919-1.165 0.574
CPR Duration 1.058 1.007-1.111 0.026°
Defibrillation 3.359 1.182-9.542 0.023"
Environmental-related Factor Arrest Location 0.705 0.228-2.18 0.543
-2LL 122.951
Nagelkerke R2 0.131
Hosmer & Lemeshow Test x”* =6.999 (p=0.537)

Note. "p €0.05
aOR, adjusted Odds Ratio; CI, Confidence Interval; CPR, Cardiopulmonary Resuscitation; RRT, Rapid Response Team; LL,

Log-Likilihood
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Table 11. Result of Logistic Regression Analysis for the Relationship between Variables and Neurologic

Recovery at Discharge (N=141)

Variables Factors aOR 95% Cl p—value

RRT Rapid Response Team Presence 1.108 0.211-5.81 0.904

Treatment-related Factors Airway Establishment Done within 10mins 0.641

Delayed(Over 10mins)  0.523 0.052-5.263 0.582

None 0.377 0.046-3.108 0.365

Time from Arrest to 1st Epinephrine (mins)  0.982 0.85-1.136 0.811

CPR Duration 1.146 1.023-1.284 0.019°

Defibrillation 13.984 2.672-73.187 0.002"

Environmental-related Factor Arrest Location 0.189 0.031-1.152 0.071
-2LL 54.756
0.399

Nagelkerke R2

Hosmer & Lemeshow Test

x* =8.494 (p=0.387)

Note. "p €0.05

aOR, adjusted Odds Ratio; CI, Confidence Interval; CPR, Cardiopulmonary Resuscitation; RRT, Rapid Response Team; LL,

Log—Likilihood; LL, Log-Likilihood
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B= 2. 7] A3 4 AA(National Early Warning Score, NEWS)
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Respiration Rate =8 9 -11 12 - 20 21 - 24 =25
Oxygen Saturations =91 92 - 93 94 - 95 =96
Any Suppl tal
ny Supplementa Yes No
Oxygen
Temperature <35 35.1 - 36.0 | 36.1 - 38.0 | 38.1 - 39.0 >39.1
Systolic
<90 91 -100 101 -110 111 - 219 >220
Blood Pressure
Heart Rate <40 41 - 50 51 - 90 91 -110 111 - 130 >131
Level of
CV.C © Alert V,P or U
Consciousness

V, Verbal Response; P, Pain Response; U, Unresponse
Royal College of Physicians. (2012). National Early Warning Score (NEWS): standardising the assessment of
acute—illness severity in the NHS. Report of working party. London: Royal College of Physicians.
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Abstract

Comparison of Clinical Outcomes
in Cardiac Arrest Patients
Undergoing Cardiopulmonary
Resuscitation with and without

Rapid Response Team Intervention

EUNJEE PARK
Department of Nursing
The Graduate School

Seoul National University

Directed by Professor JaHyun Kang, PhD, MPH

As the incidence of chronic diseases has increased with the development
of modern medicine, the number of hospitalizations, emergency
procedures, and in—hospital cardiac arrests has increased. In order to

reduce the incidence of in-hospital cardiac arrest and increase the
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survival rate of cardiac arrest patients through effective cardiopulmonary
resuscitation, the Rapid Response Team was introduced in Korea in
2008 based on successful cases from overseas. The need for Rapid
Response Team nurses who can distinguish the severity of patients and
make quick decisions on the direction of treatment in the cardiac arrest
or urgent situations in the hospital has been emphasized, and the
demand for Rapid Response Team nurses has been increasing.
Nevertheless, there is a lack of research on the role and operational
effectiveness of Rapid Response Teams in Korea. Therefore, this study
aimed to objectively evaluate the clinical outcomes of patients subjected
to in—hospital cardiopulmonary resuscitation, and to examine the effects
of rapid response team intervention on patient outcomes.

We retrospectively collected data in March 2023 from electronic
medical records and cardiopulmonary resuscitation reports of a total of
141 adult patients aged over 18 years who received cardiopulmonary
resuscitation from July 2021 to December 2022 in a 1,432—bed
high—level general hospital in Gyeonggi—do, South Korea. Patients were
divided into two groups according to the presence or absence of rapid
response team intervention in cardiopulmonary resuscitation situation,
and data were collected on patient demographics, environmental factors,
therapeutic interventions provided and their duration (specialized airway,
epinephrine administration, cardiopulmonary resuscitation duration, etc.),
and clinical outcomes after cardiopulmonary resuscitation, including
return of spontaneous circulation, survival at 24 hours, survival at
discharge, and cerebral performance category score. The data were
analyzed using the SPSS 29.0 program to compare clinical outcomes
with and without rapid response team intervention.

Of the 141 patients included in the study, 59 (41.8%) received
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cardiopulmonary resuscitation with rapid response team intervention and
82 (58.2%) received cardiopulmonary resuscitation without rapid
response team intervention. The analysis showed no significant
differences in demographics, including gender, age, height, and medical
department between the two groups; however, in terms of
environmental factors, more cardiac arrests occurred on general wards
in the rapid response team intervention group than in the non-rapid
response team intervention group (p=0.024).

The rapid response team intervention group was significantly
more likely to have a specialized airway within 10 minutes (p=0.046).
The rapid response team intervention group had shorter time to
establishment of advanced airway and time to first epinephrine
intravenous injection during cardiopulmonary resuscitation compared to
the non-rapid response team intervention group, with significant
statistical ~ differences for each intervention (p<0.001, p=0.009). In
addition, among clinical outcomes, the rate of return of spontaneous
circulation after cardiopulmonary resuscitation was significantly higher in
patients with rapid response team intervention compared to those
without (p=0.026). However, there were no significant differences in
other clinical outcomes, such as survival 24 hours after cardiopulmonary
resuscitation, survival to hospital discharge, and cerebral performance
category scores.

To determine whether the presence or absence of rapid response
team intervention was associated with patient clinical outcomes, logistic
regression analysis was performed on the variables that were significant
in the univariate analysis and the presence or absence of rapid response
team intervention. The results showed that the presence of airway

establishment (aOR=3.739, p=0.027) and delay of airway establishment
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more than 10 minutes (aOR=56.307, p<0.001), duration of
cardiopulmonary resuscitation (aOR=1.135, p<0.001) and defibrillation
treatment on spontaneous circulation recovery (aOR=10.914, p=0.005),
cardiopulmonary resuscitation duration on survival 24 hours after
cardiopulmonary resuscitation (@aOR=1.056, p=0.005), and defibrillation
treatment (aOR=3.359, p=0.023) and cardiopulmonary resuscitation
duration (aOR= 1.058, p=0.026) on clinical outcomes represented by
patient survival and death at discharge. Furthermore, cardiopulmonary
resuscitation  duration (@OR=11.146, p=0.019) and defibrillation
treatment (aOR=13.984, p=0.002) were found to affect the cerebral
performance category score at discharge. However, after controlling for
other variables, rapid response team intervention alone did not have a
significant effect on survival or cerebral performance category scores in
patients who experienced cardiopulmonary resuscitation.

These findings suggest that rapid response team intervention is
important in cardiopulmonary resuscitation because it can improve the
rate  of return of spontaneous circulation immediately after
cardiopulmonary resuscitation and reduce the time to cardiopulmonary
resuscitation  treatment interventions (advanced airway intubation,
epinephrine administration, and cardiopulmonary resuscitation duration).
However, although the rapid response team intervention did not have a
direct impact on the clinical outcomes of survival to hospital discharge
and cerebral performance category score, which represent the long—term
survival of the patient, the more defibrillation treatment and the shorter
duration of cardiopulmonary resuscitation provided had a significant
impact on the survival to hospital discharge and good neurological
recovery on the cerebral performance category score.

These findings confirm that rapid response team intervention is
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effective  in  improving clinical ~outcomes in the immediate
post—cardiopulmonary resuscitation period. Furthermore, as we have
shown that administering defibrillation treatment and shortening the
duration of cardiopulmonary resuscitation affects patient survival, we
believe that expanding the rapid response team operating hours to 24
hours a day will provide high—quality cardiopulmonary resuscitation
around the clock in hospitals and improve patient survival.
Alternatively, if it is not possible to expand the rapid response team
operating time to 24 hours, it is necessary to establish an effective
staffing strategy, including the deployment of trained healthcare
providers, to provide high—quality cardiopulmonary resuscitation during
the nighttime hours (11:01PM to 6:59AM) when the rapid response

team 1s absent.

Keywords: Rapid response team, Cardiac arrest, Cardiopulmonary
Resuscitation
Student Number: 2021-27136
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