47

SRS TPxsE|X| M 28 H M2 5, 47 ~62 (2024. 08) ISSN 1738-1606 (Print)
Korean J Emerg Med Ser Vol. 28, No. 2, 47 ~ 62 (2024. 08) ISSN 2384-2091 (Online)
The Korean Journal of Emergency Medical Services https://doi.org/10.14408/KJEMS.2024.28.2.047

49 8k 447 BAje) E2AE)

Effect of advanced life support (ALS) on recovery of
spontaneous circulation in out-of-hospital cardiac arrest

patients

Soeun Park!-ByoungGil Yoon*
Sangju Fire Station, Gyeongsangbuk-do
?Professor, Department of Paramedicine, Konyang University

= Abstract =

Purpose: This retrospective study analyzed the effects of advanced life support on the recovery of

spontaneous circulation (SC) in patients with out-of-hospital cardiac arrest.

Methods: The subjects of this study were out-of-hospital cardiac arrest patients transferred to the
hospital by 119 paramedics in Gyeongsangbuk-do from January 1, 2021, to December 31, 2022,
amounting to a total of 2,524 patients.

Results: The younger the age, the higher the probability of recovery of spontaneous circulation, and it
was higher when cardiac arrest occurred in a public place or was witnessed. If the patient's initial
electrocardiogram rhythm is defibrillable, the probability of recovery from spontaneous circulation is
high. The recovery of the spontaneous circulation rate decreased with time between the time of report
and the time of contact with the patient. Recovery of the spontaneous circulation rate was high when
mechanical chest compression devices and advanced airways were not used. Additionally, this study had
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positive effects on defibrillation, peripheral intravenous catheter insertion, and epinephrine infusion.

Conclusion:

Paramedics should actively perform peripheral intravenous catheter insertion and

epinephrine infusion, and it should be possible to clearly determine whether defibrillation should be

applied through electrocardiographic education.

Keywords: Out-of-hospital cardiac arrest, advanced life support(ALS), recovery from spontaneous

circulation, paramedic

I.M E

1. oo "ey
FANPAAE BAe 2
A7) AA WA J)5o] AgHos 4%
3 g wapll), B o5

B7) B 5

J
N
Ir
>
o)
)

119—?11117} HAgete TEEELAE B
T 2(ol% € mlold BT ZF)e st
TEEE RS Al 715 AE TeiH,
o714 S S WA A A, A
9, 7lgl2 EFIh 1197307t 2534

A a2 AU A

2022 F8ARA 9
[e)

Bae] Mg Aeo] Foldss wd s,
SPYURE PR R AT THHE AF
Be e ¥ ARA7 Y sbsAel Ytk
AR AE ade B, SFIRA,
Heos 7R B4 9 BANA AeeH
589 o Re SFYRAA 8elN AT
Qe wATH3L $viet 1197FUAe 4
BA 2% A BFSIAXN BEAW @
a} AR Fhad, Tse 2 ‘—?;—M,
BEqAE, ABHAEE7) A5 qele
AWE & ek wA AR AU
Mg F7keh QYA BA L ARe BA)
RAEE AW S5kl Bash AWk

ANG & drkea BAse] gtk olg
Aste] 20199 7€ MES A2 11977
e @ 2 ol Fol $F AX 4T 89
Fo)5 AT SATFY AEAI] =53

e e

ok SETEn AMAge Sl AR EeE 1
F $372A A4 E= 354 WHE A
T F SELLE o547 SATIY &

& guedel Beted 4AA W] AX A
43 o7 Aol ‘oz Gul o)
Q% 9E SAY 5 odrHel Ha 3 H%
g8 A=st] Fz Hn % okE %ol (o] 3)
YZR), HE/NEAAES AAE 5 9t o]
= 20199e) =98 A oA WA Y
A W ARA B HELE THE A2
&% 28 Ry T AT ARE RS
HAA B W F7hskE glom (2], 1197
FUe) AR oFAFE ASNN ST
QTHTL o149 W ¥ ARA BAre) AR

1973008 A%2el B4 ARFY ek of

o Aged H%E 3718 98 2o= 92
sok @ sHAlolch.

B AT ARagRy

]

A ol5E B o AR

2% 11973
Szt Al Al A

D% FF 197U dY 457 29 &
A3l ZAZ AAFZAF st HY
—ff-‘?} EES o] A% 712 AR

= AgstzA @,

The Korean Journal of Emergency Medical Services Vol. 28(2)



#ATE e W AEA B dud 5
2] A oI RE BT, ol

B d7e 20219 1€ 1998 20229 124
LL7HA] AEALER 2% 1197FHelA &
P A2 BAE dde s A

3 HAFo= EAME A

25247019 A4 71&2 v 2t

A2 &% Aee F 1004970151

H, o] & 1197l o3 o=
o]%®E Fxbe 4,637tk

1-2) g2 g RHol AW 9, 718, wd
Ql 9707& Ajsta, Al o A
87 A} 3,667 o]t}

1-3) Yoz o]Fy ot Wl v Aoz
wHgE A9, 2 nax 2 3yt 4l
HadES AT B9 1187E A
oetal, FEU7E Adades A%
A} 35499 o]tk

1-4) Sap DA F27t FF3 oL 27
(424, 2%9), J871Hd 392
66671-& Aelstal 2 9 FAtE 2,883
g oltt.

1-5) A4 B4 o, drae] Ay
& AW 9 AR H7] 2F o
7b o A9 2057e Al
2,588 & thdoz ARl

z& of
fuy

Ir rl.n:
re
-
ot
4o o

1-1)

1-6) 71%50] £l £4& & & 9e
e 6475 A, 2F 2,524
< Aoz AlgsEgith

o] AhEd B vAE IF 49

w
Pal
HU
4>
o
oII
IE

276 A9 ®HAl SAURB No. KYU
2023-08-004)& rch 2021d 149 14

TFHAA &
g2 3 8 ArlEd
(open.gokr)ol A BEAWERE oz 4
A 22} ‘FFEFEA e AHAA SF
A2 ABRAFE ) ARFANE 38U A
B3N AFAe HeHEs 109355110, H
FYAE 20239 649 299, TAILAE 20239
T 24Yolth & 79 27 2A U89
A F 2gate] S wekon st A
g o OE MAAEAHRE AT HolHE
Ao 33T

off
o
ok
e
T
z
%
o
N

1) FEESUX

20219 19 19%E 20229 129 3147H7)

4 o 4RA B FFEFANE 243}

on, BAY 2L AT A7 19770

A A% A7, B3 2 49, B A
A, 3d, FAolch

’

g o X2 of

2) MHEX SERR MRNHE

B2 Wy AL, AFAIFA7) RH o,
AAF AN o, FFUY AA2E AW
A% 8 AR ARCIANNEGRIA, 73
B AAE, ARNE4AE, AU Fn, FF
2of), 447 WY F IR Hx A
HE(AED ol§ &7), AAE 44 i, A%
NEfAE A%, AU G o, o} Fol

-
o5 EA 3T

The Korean Journal of Emergency Medical Services Vol. 28(2)



Bae Qw54 % g BE 3
Ped 58 o, 19730 BEAA
2o HE ALEH 8% R sjolA)
F AR ol gl BA st

9) AT Ao 2RY AELAE AP A

A B4 HE AReP 9B oRE

7
SYEE AL ol§3tel BASGTh
3) M9 W AHA B ABEH 5o
G MAE 2L vHg B o
S 29 A 8A

1. CHAXe] et Edof ME XpE
=2t 3|18 o7
Aol A APt sl&o] ®H £ 2027
(12.4%), <=8t 3]2o] x| ¢ F&
1,429% (87.6%) 011 3L, ool A =pk=3t 3]
Bo] & F& 61%(6.8%), APd<3t 3]80] g
2 e #& 8329(93.2%)01H BAZ R
2B R THpK.001). 494 o)stoll A Apate=gh
2 51%(21.6%), APd<=% 5]H0]
& 1857 (78.4%), 504 ~64A)
3| Bo] & F2 929 (17.3%), A
T2 43978 (82.7%),
65A] ~TOA o A APk 3k ﬁ] o] ' #2891
(9.9%), #Pd<=3t 3l &o] =z ok & 811
5(90.1%), 804 o]/doll A Apit=3t 3] 0]
T2 317 (3.6%), AEes 3 8o] =A@

>

(¢3

flo i

2 826(96.4%)01om EAHOR £
SFATH(K.001). o] Q&= A et 3
o] © & 65%(18.9%), A3t 3]Ho]
27973 (81.1%), ®&ol §ix 74
Eo] ® A%E 162%(8.5%),
At 3lEo] X ‘3%8 =2 1,737%
(91.5%), m17gdoll A Apdgt 31 8o] © At
36 (12.8%), APt 3] 8o x| e F&
24573 (87.2%)01™  FAZHo=Z o8t
(X.001). FF72aol A A3t 3| 2o] & Z
2 1189(23.3%), Ad<g 3| Ho| x| g
2 3889 (76.7%), vlEa oA =} E}-ff
3 8o] ® 7& 1459 (7.2%), Ard<g
g2 e & 1,873%(92.8%) 0131 o.H %741
Moz FYATHK.001D). AARAE Z43

< o x}%}-tr 3Eo] g #2 183%(16.8%),
bt 3lEo] A &
(83. 2%) HEAY o 2pded 3Eo] 9

2 809 (5.6%), x}%—’:r% 3] Eo] HA] 2
< 1,354 (94.4%) 0¥ FAHo= Hos)
oH(K.001). A7} *UL J& A13e o
2hakegt 3l Bo] ® F& 1989 (12.2%), A
£33 8o] Hx ke 7 1,428%(87.8%),
DAL ¥ ass A8 ges o XP:'E‘%
2 3)2o] © F& 6567 (7.2%), A 38

o] Hz] e F& 8339 (92.8%)01% e %
ARoz §931AtHK.001). AAE 75
Y W ALed 3Eo] ®H FL& 1429
(38.8%), A1rcgtk 3] o] x| ¥ F2 224
5(61.2%), AA%F E7Fs 25Y W AL
3 8o] ® #& 1179(5.5%), A3 3

2 2,029 (94.5%), 71E+d o =}
] © 7& 4%(33.3%), AEE3
oo o 89 (66.7%)015 o™ T
25} tH(pX.001).

l‘l

_4

<%
X
=

i)

Fed 5]
CERYR
Ao

i

Ho
1

mE

o

The Korean Journal of Emergency Medical Services Vol. 28(2)



e

A Bl

HELAY

o] AEF 38 HAE FF

ol

Table 1. Recovery of spontaneous circulation according to general characteristics (N=2,524)
- Total ROSC®  Non-ROSC 9
General characteristics n (%) n (%) n (%) X p

Male 1,631 (64.6) 202 (12.4) 1,429 (87.6)

Gender 19.07  <.001
Female 893 (354) 61 (6.8) 832 (93.2)
<49 236 (9.4) 51 (21.6) 185 (784)
50-64 531 (21.0) 92 (17.3) 439 (82.7)

Age 101.55 <€.001
65-79 900 (35.6) 89 (9.9) 811 (90.1)
>80 857 (34.0) 31 (3.6) 826 (96.4)
Yes 1,899 (75.3) 65 (189) 279 (8L.1)

Ef‘sitorr;edml No 344 (136) 162 (85) L1737 (915) 3545 <001
Unknown 281 (11.1) 36 (12.8) 245 (87.2)

Location on Public place 506 (20.0) 118 (23.3) 388 (76.7) 11985 <001

cardiac arrest  Non public place 2,018 (80.0) 145 (7.2) 1,873 (92.8) ) '
Witnessed 1,090 (43.2) 183 (16.8) 907 (83.2)

Witnessed arrest 83.37 <.001
Not witnessed 1,434 (56.8) 80 (5.6) 1,354 (94.4)
CPR 1,626 (64.4) 198 (12.2) 1,498 (87.8)

Bystander CPR 1511 <.001
No CPR 898 (35.6) 65 (7.2) 833 (92.8)

Bystander Attachment 42 (L7 8(19.00 34 (81.0)

application of 3.40 .065

AED Non-attachment 2,482 (98.3) 255 (10.3) 2,227 (89.7)
Yes 13 (05) 2 (154) 11 (84.6)

Bystander shock 0.34 .57
No 2,511 (99.5) 261 (10.4) 2,250 (89.6)
Shockable rhythm 366 (14.5) 142 (38.8) 224 (61.2)

Initial thythm  Non-shockable rhythm 2,146 (85.0) 117 (5.5) 2,029 (94.5) 379.25 <.001
Others 12 (05) 4 (333) 8 (66.7)

*ROSC : Recovery of spontaneous circulation
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Table 2. Recovery of spontaneous circulation according to past medical history (N=2,524)
o Total ROSC'  Non-ROSC  ,
Characteristics n n®% n@% F P
Yes 804 (31.9) 70 (87) 734 (91.3)
Hypertension 3.71 .054
No 1,720 (68.1) 193 (11.2) 1,527 (88.8)
Yes 589 (23.3) 47 (8.0) 542 (92.0)
Diabetes mellitus 490 .027
No 1,935 (76.7) 216 (11.2) 1,719 (88.8)
Yes 201 (80) 16 (80) 185 (92.0)
Brain disease 141 234
Past. No 2,323 (92.0) 247 (10.6) 2,076 (89.4)
medical Y 439 (174) 60 (13.7) 379 (86.3)
1 €s . . .
BISOTY peart disease 6.00 014
No 2,085 (82.6) 203 (9.7) 1,882 (90.3)
Yes 185 (7.3) 7 (38) 178 (96.2)
Pulmonary disease 9.41 .002
No 2,339 (92.7) 256 (10.9) 2,083 (89.1)
Yes 293 (11.6) 17 (5.8) 276 (94.2)
Cancer 7.57 .006
No 2,231 (88.4) 246 (11.0) 1,985 (89.0)

"ROSC : Recovery of spontaneous circulation
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Table 3. Recovery of spontaneous circulation according to advanced life support (N=2,524)
- Total ROSC'  Non-ROSC  »
ChaI'aCteﬂSthS n (%) n (%) n (%) X P
Yes 553 (21.9) 27 (4.9) 526 (95.1)
Mechanichal compression 23.26  <.001
No 1,971 (78.1) 236 (12.0) 1,735 (88.0)
Yes 617 (24.4) 164 (26.6) 453 (73.4)
Shock 228.47 <.001
No 1,907 (75.6) 99 (5.2) 1,808 (94.8)
Yes 2,301 (91.2) 221 (9.6) 2,080 (90.4)
Advanced airway 18.55  <.001
No 223 (8.8) 42 (18.8) 181 (81.2)
- Yes 1,518 (60.1) 214 (14.1) 1,304 (85.9)
v 55.18  {.001
No 1,006 (39.9) 49 (4.9) 957 (95.1)
) Yes 1,176 (46.6) 143 (12.2) 1,033 (87.8)
Epinephrine administration 7.14 .008
No 1,348 (53.4) 120 (8.9) 1,228 (91.1)

*BOSC : Recovery of spontaneous circulation
IV : Intravenous iniection
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Table 4. Recovery of spontaneous circulation based on the time to advanced life support from

the EMS call (N=2,524)
Characteristics Moo SD MEa%SfSD M P
From EMS™ call to patient contact 11.45+6.99 9.63+4.37 11.66+7.21 .002
Mechanical compression 92.13+9.38 19.67+8.07 92.26+9.43 519
Time interval from call to shock 17.85410.98 12.54+8.29 197741120 <001
Advanced airway 18.29+44.83 14.34+5.55 187244711 228
™ 21.24+42.64 18.71+10.68 21.66+45.79 465
Epinephrine administration 926.46+70.68 21.43+13.41 27.16+75.23  .288

:BOSC : Recovery of spontaneous circulation
**}:IMS . BEmergency medical service
IV @ Intravenous injection
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Table 5. Factors Influencing the recovery of spontaneous circulation in out-of-hospital cardiac

arrest patients - continued (N=2,524)
Factor Univariate* Mtﬂtivariate;
Odds Ratio (95% CI') p  Odds Ratio (95% CI')  p

Gender

Male 1 1

Female 0.519 (0.385-0.699) <.001  1.058 (0.743-1.506)  .756
Age

>80 1 1

65-79 2.924 (1.921-4.451) <001 2215 (1.408-3.486)  .001

50-64 5.584 (3.657-8.526) <.001  3.049 (1.874-4.96)  <.001

<49 7.345 (4.573-11.799) <001  3.657 (2.084-6.415)  <.001
Past medical history

Yes 1 1

No 2498 (1.824-3.421) <001  1.496 (0.928-2.412)  .098

Unknown 1.576 (1.072-2.316)  .021 0.79 (0.459-1.36) .395
Location on cardiac arrest

Public place 1 1

Non public place 3.928 (3.01-5.128) <001  2.162 (1.542-3.032)  <.001
Witnessed arrest

Not witnessed 1 1

Witnessed 3.415 (2.592-4.499) <001  2.357 (1.722-3.226)  <.001
Bystander CPR

No CPR 1 1

CPR 1777 (1.326-2.382) <001  1.305 (0.933-1.825)  .120
Bystander application of AED

Non-attachment 1 1

Attachment 2.055 (0.941-4.487)  .071 2.415 (0.803-7.26) A17
Bystander shock

No 1 1

Yes 1.567 (0.346-7.11) 560 0.161 (0.021-1.205) 075
Hypertension

Yes 1 1

No 1.325 (0.994-1.766)  .065  0.869 (0.592-1.276)  .474
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Table 5. Factors Influencing the recovery of spontaneous circulation in out-of-hospital cardiac

arrest patients (N=2,524)
Factor Univariate* Multivariat(?F
Odds Ratio (95% CI') p  Odds Ratio (95% CI') p

Diabetes mellitus

Yes 1 1

No 1.449 (1.042-2.015)  .028  1.151 (0.765-1.732)  .499
Brain disease

Yes 1 1

No 1.376 (0.812-2.331)  .236  0.982 (0.539-1.787)  .952
Heart disease

Yes 1 1

No 0.681 (0.501-0.927)  .015  0.537 (0.361-0.798)  .002
Pulmonary disease

Yes 1 1

No 3.125 (1.452-6.725)  .004 1.706 (0.752-3.87) 201
Cancer

Yes 1 1

No 2.012 (1.211-3.342)  .007  0.951 (0.531-1.704)  .867
Time from EMS™ call to patient contact (minutes)

0.919 (0.89-0.948)  <.001  0.923 (0.893-0.954)  <.001

Mechanical compression

No 1 1

Yes 0.377 (0.25-0.569)  <.001  0.377 (0.241-0.589)  <.001
Shock

No 1 1

Yes 6.612 (5.048-8.66) <001  3.564 (2.59-4.903)  <.001
Advanced airway

No 1 1

Yes 0.458 (0.318-0.658) <.001  0.275 (0.159-0.475)  <.001
v

No 1 1

Yes 3.205 (2.324-4.42) <001  4.141 (2.541-6.747)  <.001
Epinephrine administration

No 1 1

Yes 1.417 (1.096-1.831)  .008  0.900 (0.615-1.315)  .586

'CI ¢ Confidence interval
EMS @ Emergency medical service
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