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Duration of In-hospital Advanced Cardiac Life Support for Out-of-hospital Cardiac Arrest

Ryuichi MOROI, Munekazu TAKEDA, Shuji SHIMAMOTO,
Mizuho NAMIKI and Arino YAGUCHI

Department of Critical Care and Emergency Medicine, Tokyo Women'’s Medical University School of Medicine

The present study sought to clarify the time limitations for providing in-hospital advanced cardiac life sup-
port (ACLS) to treat out-of-hospital cardiac arrest (OHCA) to improve patient prognosis. In total, 340 endogenous
patients with OHCA who were transferred to our department from February 2008 to January 2013 were in-
cluded in this retrospective observational study. A logistic regression model was used to evaluate age, gender,
bystander-witnessed OHCA, duration of transfer to hospital, duration of in-hospital ACLS, amount of adrenaline
administrated, arterial blood gas values, and electrocardiogram at hospital arrival as potential predictors for ad-
mission to intensive care unit (ICU) after resuscitation and patient survival for longer than 24 h. Among the 340
patients, 98 were resuscitated and admitted to the ICU, and 54 patients survived longer than 24 h. Age, duration
of ACLS, and potassium concentration were associated with ICU admission and the odds ratios (95% CI) were
0.98 (0.95-1.00), p =0.031; 0.89 (0.86-0.92), p<<0.001; and 0.64 (0.5-0.78), p<0.001, respectively. The duration of ACLS
(0.95 [0.91-099], p=0.012) and potassium concentration (0.70 [0.50-1.00], p=0.049) were associated with survival
time longer than 24 h. There can be a useful time limitation for the duration of in-hospital ACLS that improves
patient outcomes after OHCA.

Key Words: advanced cardiac life support (ACLS), out-of-hospital cardiac arrest (OHCA), duration of ACLS, pre-
dictive factor, limitation time of ACLS
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Fig. 1 Study participant flow diagram
OHCA: out-of-hospital cardiac arrest, ACLS: advanced
cardiac life support, DNAR: do not attempt resuscita-
tion, PCPS: percutaneous cardiopulmonary support,
ROSC: return of spontaneous circulation.
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LIRS S HOWOHE R (return of spontaneous
circulation : ROSC) ¥ TORMARWIZE, /b
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JhE, EEEBLUHAKERERIETT 2 L0
H3d 5%, OHCA ¥, LFILREH S 520 T
BnZ %L, OMEIEDD ORISR % HIRT
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cardio pulmonary resuscitation (CPR) ® A, #JH
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monary support (PCPS) %3& A S N7-ER, % Byt
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L, ROSC % ICU ~NAZE L 729Ef % BRAERE (Group
D) & 2BECE L 72, 2BECB VT, ERGR), %
B, OHiEIERE H BB OAE, HMEREND» OWRE
T TORM (7)), WA ACLS FifThef (5),
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RFOHBZOAE, FEEKEHMD OHAET TORME
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Mh oA CORRM(5), WE%R ACLS hafTke
(57), KBEWs pH M, SkPeFFEIARIL S V) 7 A KM
(mEq/L), FLERfE (mg/dL), R LERE=S —
¥ (shockable or non shockable), ICU A 2 RRIUHE
MME (mmHg) IZ2oWT e L7z, E5HIC4E
Bl 340 B BV TREERFENRIM K E &, ORBRE
A o9 £ TORME, OUIFEIEROBREOH
M, 1TV T HBRET L7

AT BT ICB W T, ERERKIIOWTIE, F
WE + ERFEME TR L7, BEREECIE, P RE,
Mann-Whitney U test, AHBEBIFRIZ DWW T, Pea-
son’s correlation coefficient ZfHH L7z, #%4£EH D,
& ICU AZEH 24 B DL LA, 2K~ HIER L
L, 4, MR, OiEIRREBREORE, HEk
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256%, 11.3%, 62% TH - 7.

1. #RE ACLS WE1TRSE & BT, FFEEH, &
ICUAER24BFE L LERFH & 24 BERBET
BOEFFHICOVT (Fig. 2a, b)

23408 BNT, BHAEHE (Groupll) TORE
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ACLS 1f7hsfiE, 76 50 CTH Y, 86 4 Lh ki, R4
BT 1IPDEEL h o 7. ACLS FEfTHERH 20
SGUNICEHAER D 5 ® 58 G H% b - 7z (Fig. 2a)
ICU AZE L7 98 B, 24 RefLL LAALE L 72 BE D
Blo g ACLS MfTREMZ, 59 5 TdH - 7. 24 FEfd
VLEAEEREL 24 BRI RWFECRE & WK L C, Fig. 2
a NORRAREIT & ACLS Hf7 i oo e [ 13 32
»HNEHo7 (Fig2b).

2. ROSC#ICUAEICEAE T3 FRIRFICD
WT (Table 1, Table 2)

Group I & Group IT D348, MR (B4/ &%)
i, £ 4,692+17.0vs. 67.7 =187 1% (p=0652), 159/
83vs.61/37 (p=0505) TH Y, 2HMTHTIhILA
BEREIRD LN G »o7:. MEKEH»LHREET
DORFENE, 322+9.0vs. 339884 (p=0.310) T,
2HMIIBWTARZ T b o7 LIFEILEFREOH
BEHY OEEIE, Groupl T, 322%, GrouplIl
T520% THY, Group L ICBWTHEERICEP 72
(p<.001). wA&H: ACLS M7 RIE, Groupl &9
b GroupIIIZ B W THEICHEH { (454+223vs.
185+143 43, p<.001), AHLZ7 FLF) Y &ED
GroupIIIZCBWTHEIW L L h o 72 (78+x40vs.
34+30 mg, p<.001). RBEFRF D BYARIMIE A A 75 H7 4R
AT, pH I, Group Il THEEIZEL (7.10%356
vs.6.99+0.19, p<.001), BE i&, Groupl TA XK
Holz (=161+79vs. —133+71,p=0002). FLEE
i, 2HETEREZZRD LN o 72(947+594 vs.
101.2+565mg/dL, p=0.352). K {EiX, GroupIiZ
BOWTAHEBICEMBETH o7 (74+26vs.55+16
mEq/L, p<.001). REERLERE =5 —KE TIE,
Group I 12 B\ T asystole A% 2> o 72 (70.7% vs.
52.1%) (p=0.003) (Table 1). ROSC # ICU A £
ELFHHRTFELTOL v Xk, #5098 (95%
CI : 0.95-1.00) (p=0.031), ACLS Hif7H#f 0.89(0.86-
092) (p<.001), K f# 0.64(0.53-0.78) (p<.001) TH >
72 (Table 2).

3. ICUAER24BHAU LOEFICEHT 2 FA
EFIC2WLT (Table 3, Table 4)

24 FEBI R ICIHEC L7728 (n=44) & 24 BRI LI E
LR (n=54) O, &4, B/ &Kk
BWT, 30/14vs.31/23 TH ) ABEZRD L H o
72(p=0394). 24 WMLl AR L 2B ICB W T,
24 FFEIARWGICFEC L =R L BB L €, ARICFE D
< (638189 vs. 727171 &%, p=0021), ACLS
AT B AT { (153+126vs. 226+1534), p=
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Fig. 2 Distribution of patients according to their duration of ACLS

The vertical axis shows the number of patients and the horizontal axis shows the duration

of ACLS in minutes.

a) Distribution of patients with and without ICU admission according to the duration of
ACLS. White bar, patients admitted to the ICU after ROSC; black bar, number of patients

not admitted to the ICU or ROSC.

b) Distribution of patients who survived and did not survive longer than 24 h after ICU ad-
mission. White bar, patients that survived longer than 24 h; black bar, patients that did not

survive longer than 24 h.

ACLS: advanced cardiac life support, ROSC: return of spontaneous circulation, and ICU:
intensive care unit.
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Table 1 Characteristics of patients between Group I and Group II

Total

Group I

Group II

35

(n=340) (n=242) (n=99) P

Age, vy 689174 69.2%17.0 67.7+187 0.652
Male gender, n (%) 220 (64.7) 159 (65.7) 61 (62.2) 0.505
Bystander witnessed, n (%) 129 (38.2) 78 (32.2) 51 (52.0) < 001
Transfer time to hospital (min) 32.7+89 322+90 33988 0.310
ACLS time (min) 37.3x237 455+223 185+14.3 < .001
Adrenaline (mg) 6642 78x40 34£30 < .001
pH 707299 710+356 6.99+0.19 < .001
Base Excess -152=x77 -161x79 -133=x71 0.002
K (mEq/L) 68+25 74+26 5516 < 001
Lactate (mg/dL) 96.6 +58.6 947 +594 1012565 0.352
First ECG, n (%) 0.003
Asystole 222 (65.3) 171 (70.7) 51 (52.1)

PEA 101 (29.7) 60 (24.8) 41 (41.8)

VF/VT 17 5.0) 11 (4.5) 6 (6.1)

ACLS: advanced cardiac life support, ECG: electrocardiogram, PEA: pulseless electrical activity, VF:

ventricular fibrillation, VT: ventricular tachycardia.

Table 2 Predictors of admission to ICU after ROSC
(n =340)

OR (95% CI) p
Age 0.98 (0.95-1.00) 0.031
Male gender 1.09 (0.49-2.39) 0.836
Bystander witnessed 1.51 (0.71-3.25) 0.287
Transfer time to hospital 1.01 (0.97-1.05) 0.558
ACLS time 0.89 (0.86-0.92) <.001
pH 1.03 (0.75-1.42) 0.853
K 0.64 (0.53-0.78) <001
Lactate 1.00 (1.00-1.01) 0317
ECG shockable 093 (0.15-5.63) 0.937

ROSC: return of spontaneous circulation, ACLS: advanced
cardiac life support, OR: odds ratio, CL: confidence interval,
ECG: electrocardiogram.

0.003), 7 FLFY YERE DL o7 (29+30
vs.41+29mg, p=0007). K1EiX, 24 BRI EA
BFLIBTARIIEDL -7 50£16vs.61x14
mEq/L, p<.001). REELEXRE=Y —FERICE
WTIE, AELZERFED Lo 7 (p=0.946).
ICU AERFOIGHIIME X, 24 BRI EAE L -8
THEICEMHETDH o7 (981£284vs.81.4+337
mmHg, p=0005) (Table 3). ICU AZE 24 BERILL
EOAFICHET A FRRFELTOL vy JHiT,
ACLS #4758 0.95(95%CI : 0.91-0.99) (p=0.012),
K fiiZ, 0.70 (0.50-1.00) (p=0.049) T - 7= (Table
4).

4. EBREKEEBETZAFICOVWT (Fig.3, 4)
1) SRBeky K & Ot ILE B 8% 0 F & (Fig. 3)
SRBEhke K L, OB BEEL (n=211)12
BT, HEEZHDY (n=129) LHELTHECE
fECH -7 (74+26vs.59+20mEq/L, p<.001).

2) RBER K E & BRI O WAE T TORM
(Fig. 4)

2 M0 FIIB VT, MBREDSHE T TOR
& SRRz KIS D W CTid, MHBIMRE 0065 (p=
0254) THYH, HEERERD Lo/

z =

AIFFEIC BT, WM OHCA FEFIZS, BT
ZEBALICUAZRKELRTE LTI, £, W"E
BOLIERAER, RERO D) 7 AEFEST S
BRTHo7z. FEDHE L, HERO OB R
B, RBERE A ) 7 AEAMERIZ E, ROSC 283 5
N, ZO®BICUARBICEL MM T BB LD
REENz. F2ICU AZH% 24 MU Lo EFED
AEIOVWTCOFHTRERTD, WA R OHERAE K
TTREM & RBERE T ) Y DMETH o 72 THER OO
BRAEANRF RIS T &, SRR ) Y A EAME W F
EHEAFHRE BT WREEA R I N7z,

g 7 ) 7 AMEICOWTIE, KRAICK S EEER
KR & i K A R 2 HB2SE0 b, KEDSD
FILRMEZICERTH Y, LHERHOFARTO
WREMEZ WG L CwaY. T 25050 kI IiiE
AT LAEPEETHLEOHREDHBY. MES
Uy AMEE, DEERREEETAE VW) ET
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Table 3 Characteristics of survivors between within 24 hours and longer than 24 hours

Total

within 24 hours longer than 24 hours

(=98 (n=44) (n=>54) P

Age, y 67.7+187 727%171 638+189 0.021
Male gender, n (%) 61 (62.2) 30 (68.2) 31 (574) 0.394
Bystander witnessed, n (%) 51 (52.0) 20 (45.5) 31 (574) 0.206
Transfer time to hospital (min) 339+88 34577 33190 0.502
ACLS time (min) 185+14.3 226%15.3 153+126 0.003
Adrenaline (mg) 34=30 4129 29+30 0.007
pH 6.99=0.19 6.99 +0.20 7.00=0.18 0.749
Base Excess -133%=71 -142+ 75 —-124+67 0.122
K (mEq/L) 55+16 6.1+14 50+16 <.001
Lactate (mg/dL) 101.2+56.5 1124+ 551 92.9%56.7 0.122
First ECG, n (%) 0.946
Asystole 51 (52.1) 22 (50.0) 29 (53.7)

PEA 41 (41.8) 19 (43.2) 22 (40.7)

VE/VT 6 (6.1) 3(6.8) 3(5.6)

Systolic BP (mmHg) 908 +31.6 814=337 981284 0.005

ACLS: advanced cardiac life support, ECG: electrocardiogram, PEA: pulseless electrical activity, BP: blood
pressure, VE: ventricular fibrillation, VT: ventricular tachycardia.

Table 4 Predictors of surviving longer than
24 hours (n=98)

OR (95% CI) o)
Age 0.98 (0.95-1.01) 0.113
Male gender 0.80 (0.27-2.32) 0675
Bystander witnessed 1.32 (0.48-3.66) 05%4
Transfer time to hospital 0.98 (0.92-1.04) 0,526
ACLS time 0.95 (0.91-0.99) 0.012
pH 0.11 (0.01-2.48) 0.167
K 0.70 (0.50-1.00) 0.049
Lactate 1.00 (0.99-1.00) 0.259
ECG shockable 0.33 (0.02-5.12) 0427
Systolic BP 1.01 (1.00-1.03) 0.113

ACLS: advanced cardiac life support, BP: blood pres-
sure, OR: odds ratio, CI: confidence interval, ECG:
electrocardiogram.
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B2 Vb~ v — VOEEHR IR SN
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595 &) KFROERDI L, WEBROERR
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1T LTH ROSC 25888 SN R WIHEIL, EaTFHs
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Fig. 3 Patient potassium levels at arrival for patients with and without bystander-wit-

nessed OHCA.

The vertical axis shows arterial potassium concentration (mEq/L) at arrival. The hori-
zontal bar in each box indicates the median value, and the box indicates the interquartile
ranges (IQRs). The vertical lines indicate 1.5 times the IQR. All values outside of these

lines are shown as open circles, p<0.001.
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AFFEDRF L LT, OHCA DEFIITFHRINE
THY, 1 » AU EEFLERS 16 BIELRLE
BAFFHS L UHETRICET 2B CltikR
Lladrols, FBAMEMEDLDAFTES
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Fig. 4 Correlations between the duration of transfer to the hospital and potassium con-

centration.

The vertical axis shows the potassium concentration at arrival (mEq/L) and the horizon-
tal axis shows the duration of transfer to the hospital in minutes for all patients (n = 340);

r=0.065, p=0.254.
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