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Survival rate of manual chest compression compared with automated CPR device for

out-of-hospital cardiac arrest at Pakchongnana hospital

Chanarat Suwanwichai, M.D. Fellow of Thai College of Emergency Physicians*

Abstract

Objective: The study aimed to compare the survival rate of automated cardiopulmonary resuscitation

(CPR) device and manual chest compression for out-of-hospital cardiac arrest (OHCA) within 60 minutes and to

define survival factor of OHCA patient at Pakchongnana hospital.
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Method: Retrospective study was performed on OHCA patient in the emergency department at
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Pakchongnana hospital from January 1, 2018 - December 31, 2020. The statistical analysis in this study was t-
test, Mann-Whitney U test, Chi-square test, Fisher’s exact test and logistic regression analysis with the statistical
significance at 0.05.

Results: During the study period, total 103 patients there were 51 OHCA cases using automated CPR
device and 52 OHCA cases using manual chest compression. Survival to hospital achieved in 19.6% (10/51) of
receiving automated CPR compared with 23.1% (12/52) of receiving manual chest compression, however these
difference was not statistically significant (19.6% vs 23.1%, p-value=1.000) and endotracheal tube (ETT) intubate
that using for ventilation and perfusion in patients with OHCA is statistical significantly increase in return of
spontaneous circulation (ROSC) up t03.89 times compared with who did not get airway managed with an
ETT(Adjusted OR=3.89, 95%CT: 1.21 — 12.52, p-value=0.023).

Conclusion: High-quality CPR is the primary component in influencing survival from OHCA. An
adequate education in basic life support should be considered an essential aspect of laypersons and first-
responders. Advanced cardiac life support and automated CPR device training for improving the knowledge and

skills among healthcare providers is necessary to improve survival rates of OHCA patients.

Keywords: Out-of-hospital cardiac arrest, cardiopulmonary resuscitation, automated CPR device

*Department of Emergency Medicine, Pakchongnana Hospital Submission: 3 February 2022

Publication: 22 June 2022
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7135197 1 Baseline characteristics of patients
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Manual CPR
n=52

I
v v

soATFIANn =12 @oF3a n = 40

anuanTadiags fosaz 9.8 1oz 15.4 AW (p-
value=0.394) "lﬁ?ﬁ‘}JmAdrenaline ﬂ"maum‘éa 9.98
+4.24 UN. UALT.63 £ 4.43 UN.AWEIAY (p-value=
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18 34.6 MUAIAY (p-value <0.001) (A1 1)

Characteristics Automated CPR (n=51) Manual CPR (n =52) p-value

Sex
Male 34 (66.7) 33 (63.5) 0.733
Female 17 (33.3) 19 (36.5)

Age (years), Mean = SD 53.04 +19.25 56.02 + 18.86 0.429
18-59 32(62.7) 27 (51.9) 0.446
60-74 12 (23.5) 18 (34.6)
>75 7 (13.7) 7(13.5)

Underlying diseases 21 (41.2) 20 (38.5) 0.778
Hypertension 5(9.8) 8(15.4) 0.394
Diabetes mellitus 5(9.8) 2(3.89) 0.269
Heart diseases 4(7.8) 6(11.5) 0.741
Others 8 (15.7) 6(11.5) 0.578
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M151971 Baseline characteristics of patients (d 9)

Characteristics Automated CPR (n=51) Manual CPR (n =52) p-value z:f
=
Cardiac cause 13 (25.5) 14 (26.9) 0.115 %
Trauma 13 (25.5) 22 (42.3) g
Non cardiac cause 25(49.0) 16 (30.8) g
DTX (mg/dl), Mean + SD 164.12+99.91 138.96 + 65.49 0.135 8
Adrenaline (mg), Mean = SD 9.98 +4.24 7.63 +4.43 0.007 g
Time of CPR (min), Mean = SD 3241 +11.62 29.12+16.30 0.240 '6 <
Electrocardiography % E
Non-shockable rhythm 30 (58.8) 38 (73.1) 0.127 2 S‘
Shockable rhythm 21(41.2) 14 (26.9) §
Endotracheal intubation
Yes 38(74.5) 18 (34.6) <0.001
No 13 (25.5) 34 (65.4)

a wa 3 a
Jeyamsvendfuiamsmansunnda miu
HansAnEInuNYAaInsdIu lviioon
Yiamssreiluauinlunguiilfintessiona
WiensaTul@ Ao AEMT AU Emergency Nurse
1Y a g
1ag Paramedic N1 Registered Nurse Ailu Youas
[ ¥
19.6 yaansaulvaiioondfiianssreludu
a 4 z:' 1 & A A Y a A
Fnlunguiriesduaudnuuunantionlna ae
AEMT A1 Registered Nurse founy 48.1 (p-value
<0.001) narau v lasundaurafe ¥2a7s
v A d 9
118 (16:00-0:00 1.) AAKTlY ToBAY 45.1 1HAY 55.8
9
MUEINY (p-value=0.551) UTzognaIAIATUINS

7151991 2 Ambulance Itinerary

D eAI18 18.94 +8.70 WIT 182 15.96 £ 6.93
= o w ~ ' =
UIN AMWERNY (p-value=0.057) STozANHUIEN
a wAa [ ﬁ Ao 9 a A
sandfiamsvrsuaudnls o yanameg Ao
13.10 £ 8.60 W HAL12.21 £ 11.29 WA Muday
g‘./ [} 9 Yy
(p-value=0.687) 5z 1AMATUNT UMUK 28
1109 159We11a 7D 43.90 + 17.69 UIN AT 40.69
+£18.82 U1 AUE1AY (p-value=0.375) La e
g‘; A R @ Y A
328N NAA 15 IN11189UDIAH1) 8 AD 15.90

+£0.07 NI UAT13.21 + 7.94 NN, MUEIAL (p-value

=0.112) (M137199 2)

Variables Automated CPR (n=51) Manual CPR (n=52) p-value
Healthcare provider
AEMT+Registered Nurse 9(17.6) 25 (48.1) <0.001
AEMT+Emergency Nurse 10 (19.6) 6(11.5)
AEMT+Paramedic 9(17.6) 1(1.9)
Emergency Nurse+Paramedic 5(9.8) 0(0.0)
Emergency Nurse+Registered Nurse 4(7.8) 8(15.4)
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151912 Ambulance Itinerary (ﬁ 9)

Variables Automated CPR (n=51) Manual CPR (n =52) p-value
Registered nurse+Registered Nurse 2(3.9) 8(15.4)
Paramedic+Registered Nurse 10 (19.6) 2(3.8)
Paramedic+Paramedic 2(3.9) 2(3.8)
Period of call out
Day shift (08:00 to 16:00) 20(39.2) 16 (30.8) 0.551
Evening shift (16:00 to 0:00) 23 (45.1) 29 (55.8)
Night shift (0:00 to 08:00) 8 (15.7) 7 (13.5)
Response time (min) 18.94+8.70 15.96 +6.93 0.057
On-scene time (min) 13.10 = 8.60 12.21 +11.29 0.687
Operation time (min) 4390 +17.69 40.69 =+ 18.82 0.375
Distance (km) 15.90 +£9.07 13.21 +7.94 0.112
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15197 3 CPR outcomes

mMsdreiuAuTnTasldinioarienaniiien
daludauazuuunanendnall szauanuay
Systolic mA6 79.70 + 33.82 wa.1ls0N 1Az 99.50 +
35.56 ¥a.U50N MUEIAY TLAVAUAY Diastolic
N80 51.10 +26.65 ¥a.150N 1AL 65.42 + 28.92
ya.1lson awddy fisasnnmsduvesiilunde
06.80 + 23.94 ATIANT 110298 58 + 29.27 ATAANT
AN Qmwgﬁmﬂmﬁﬂ 36.57 + 0.41 LAY 36.58
+0.33 MUEIFD Sasmsmelamae 27.00 £3.02
1Ay 27.83 + 3.24 MUSND Mg TZAUANUTTNAD
faniseg iy 3 (IQR=3-3)Tas laifin1u

o

HANANBINTTBTIAYNNEDA (113197 3)

Variables Automated CPR (n=51) Manual CPR (n =52) p-value
Outcome
Death 41 (80.4) 40 (76.9) 1.000
ROSC<20 min 2(3.9) 2(3.9)
ROSC=20 min 2(3.9) 3(5.8)
Survival to Refer/Admit 6(11.8) 7 (13.5)

fﬂﬂﬁ LITRAT

[ewanol [eaipsw wnydeAieys

T°ON 3&V'A

2303



M1513% 3 CPR outcomes (AD)

(@]
Variables Automated CPR (n=51) Manual CPR (n =52) p-value g
Vital sign post of ROSC (n = 22) §_
Systolic Blood pressure 79.70 + 33.82 99.50 + 35.56 0.199 5
Diastolic blood pressure 51.10 £ 26.65 65.42 +28.92 0.245 3
Heart rate 96.80 +23.94 98.58 +£29.27 0.879 8
Temperature 36.57+£0.41 36.58 £0.33 0.975 g
Respiratory rate 27.00+3.92 27.83 £3.24 0.591 ‘é f
0, saturation 91.20 +8.46 90.25+5.72 0.767 § %
Glasgow Coma scale 3(3-3) 3(3-3) 0.186 -
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@15197 4 Univariable logistic regression of Automated CPR versus Manual CPR in OHCA, predictors of sustained ROSC

Factors Survived (n =22) Died (n = 81) OR 95%CI p-value

CPR

Manual CPR 12 (54.5) 40 (49.4) 1.00 Reference

Automated CPR 10 (45.5) 41 (50.6) 0.81 (0.32-2.09) 0.668
Baseline characteristics
Sex

Male 17(77.3) 50(61.7) 2.11 (0.71 - 6.29) 0.181

Female 5(22.7) 31 (38.3) 1.00 Reference
Age (years) 54.68 +16.98 54.51 +19.63

18-59 12 (54.5) 47 (58.0) 1.00 Reference

60-74 8 (36.4) 22(27.2) 1.42 (0.51 - 3.98) 0.500

>75 2(9.1) 12 (14.8) 0.65 (0.13-3.32) 0.607
Underlying diseases 10 (45.5) 31(38.3) 1.34 (0.52-3.48) 0.542
Hypertension 2(9.1) 11 (13.6) 0.64 0.13-3.11) 0.577
Diabetes mellitus 0(0.0) 7 (8.6) 0 0 NA
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M15197 4 Univariable logistic regression of Automated CPR versus Manual CPR in OHCA, predictors of sustained ROSC ((?’iﬁl)

Factors Survived (n =22) Died (n = 81) OR 95%CI p-value %
Heart diseases 3(13.6) 7(8.6) L67  (039-7.07) 0487 5
Others 5(22.7) 9(11.1) 2.35 (0.70 - 7.92) 0.167 TZCJT
Cause of arrest =
Cardiac cause 7 (31.8) 20 (24.7) 1.00 Reference g
Trauma 8 (36.4) 27 (33.3) 0.85 (0.26 - 2.72) 0.780 %
Non cardiac cause 7(31.8) 34 (42.0) 0.59 (0.18-1.92) 0.380 %
DTX (mg/dl) 154.73 +75.88 150.52 + 87.53 1.00 (1.00-1.01) 0.836 g g
Adrenaline (mg) 8.05+3.90 9.00 £4.62 0.95 (0.85 - 1.06) 0.374 E_) ?
Time of CPR (min) 29.09+12.21 31.20+14.74 0.99 (0.96 - 1.02) 0.536 é
Electrocardiography )
Non-shockable rhythm 12 (54.5) 56 (69.1) 1.00 Reference
Shockable rhythm 10 (45.5) 25(30.9) 1.87 (0.71 - 4.89) 0.204
Endotracheal intubation
Yes 16 (72.7) 40 (49.4) 2.73 (0.97 - 7.69) 0.057
No 6(27.3) 41 (50.6) 1.00 Reference
Ambulance Itinerary
Healthcare provider (0.97 - 7.69) 0.057
AEMT+RN 6(27.3) 28 (34.6) 1.00 Reference
AEMT+ENP 4(18.2) 12 (14.8) 1.56 (0.37 - 6.53) 0.546
AEMT+Paramedic 1(4.5) 9(11.1) 0.52 (0.06 - 4.90) 0.567
ENP+Paramedic 1(4.5) 4(4.9) 1.17 (0.11-1238)  0.898
ENP+Registered Nurse 3(13.6) 9(11.1) 1.56 (0.32-7.52) 0.583
RN+RN 209.1) 8(9.9 1.17 (0.20 - 6.94) 0.865
Paramedic+RN 4(18.2) 8(9.9) 2.33 (0.53-1035)  0.265
Paramedic+Paramedic 1(4.5) 3(3.7) 1.56 (0.14 - 17.65) 0.721
Period of call out
Day shift (08:00 to 16:00) 10 (45.5) 26 (32.1) 1.00 Reference
Evening shift (16:00 to 0:00) 11 (50.0) 41 (50.6) 0.70 (0.26 - 1.87) 0.475
Night shift (0:00 to 08:00) 1(4.5) 14(17.3) 0.19 (0.02 - 1.60) 0.126
Response time (min) 17.14+6.75 17.52 +8.29 0.99 (0.94 - 1.06) 0.841
On-Scene time (min) 12.30+10.21 12.89 +9.63 0.99 (0.94 - 1.05) 0.813
Operation time (min) 39.95+15.79 4291 +18.91 0.99 (0.96 - 1.02) 0.499
Distance (km) 14.09 = 7.41 14.67 £ 8.91 0.99 (0.94 - 1.05) 0.779
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0.15-1.34, p-value=0.149) o/ suMeununs

A15197 5 Multivariable lo gistic regression of Automated CPR versus Manual CPR in OHCA, predictors of sustained ROSC

Univariable analysis Multivariable analysis

Factors
OR 95%CI p-value OR,; 95%CI p-value
CPR
Manual CPR 1.00 Reference 1.00 Reference
Automated CPR 0.81  (0.32-2.09) 0.668 0.44 (0.15-1.34) 0.149
Baseline characteristics
Sex
Male 211 (0.71-6.29) 0.181 231 0.74-7.21) 0.150
Female 1.00 Reference 1.00 Reference
Age (years)
18-59 1.00 Reference
60-74 .42 (0.51-3.98) 0.500
>75 0.65  (0.13-3.32) 0.607
Underlying diseases .34 (0.52-3.48) 0.542
Cause
Cardiac cause 1.00 Reference
Trauma 0.85  (0.26-2.72) 0.780
Non cardiac cause 0.59  (0.18-1.92) 0.380
DTX .00 (1.00-1.01) 0.836
Adrenaline 0.95 (0.85 - 1.06) 0.374
Time of CPR (min) 0.99  (0.96-1.02) 0.536
Electrocardiography
Non-shockable rhythm 1.00 Reference
Shockable rhythm 1.87  (0.71-4.89) 0.204
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#1519 5 Multivariable logistic regression of Automated CPR versus Manual CPR in OHCA, predictors of sustained ROSC (Viﬁ))

Univariable analysis Multivariable analysis %
Factors o
OR 95%CI p-value OR,; 95%CI p-value E
Endotracheal intubation _g'
Yes 273 (0.97-7.69) 0.057 3.89 (1.21-12.52) 0.023 =|
No 1.00 Reference 1.00 Reference g
Ambulance Itinerary %
Period of call out ‘%
Day shift (08:00 to 16:00) 1.00 Reference 1.00 Reference g g
Evening shift (16:00 to 0:00) 0.70  (0.26-1.87) 0.475 0.63 (0.22 - 1.80) 0.387 S?_) ?
Night shift (0:00 to 08:00) 0.19  (0.02 - 1.60) 0.126 0.15 (0.02 - 1.39) 0.094 g
Response time (min) 0.99  (0.94-1.06) 0.841 N
On-scene time (min) 0.99  (0.94-1.05) 0.813
Operation time (min) 099  (0.96-1.02) 0.499
Distance (km) 099  (0.94-1.05) 0.779
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