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Background: Patients with in-hospital cardiac arrest (IHCA) often exhibit abnormal
vital signs before the arrest, and these warning signs may afford the chance to
prevent the catastrophic event. The cardiac IHCA had less mortality than non-cardiac
IHCA. The associations between antecedents to IHCA and causes of IHCA have not
been well documented.

Methods: We conducted a retrospective cohort study at emergency department (ED)
in a tertiary medical center in Taipei city, Taiwan for 2 years. The antecedents, vital
signs before IHCA, were recorded by four time duration before IHCA. All other events
and variables were recorded using the Utstein style for IHCA. We measured the
association between the changes of antecedents and causes of IHCA. The outcome of
IHCA, including return of spontaneous circulation (ROSC), survival to hospital, survival
to discharge, and functional neurological outcome were also measured.

Results: Of 155 IHCA adults (mean age 72.4+16 years, 62% men), 29.7% suffered
cardiac IHCA at ED. The patients with chest pain (OR: 5.46; 95% Cl, 1.46-20.4) »

previous medical history with coronary artery disease (OR: 5.14; 95% Cl, 1.95-13.6)
and arrhythmia (OR: 6.86; 95% ClI, 2.3-20.4) > ST segment changes in initial
electrocardiography (ECG)(OR: 4.17; 95% Cl, 1.5-11.6) and arrest rhythms with
ventricular fibrillation / pulseless ventricular tachycardia (OR: 6.04; 95% Cl, 1.27-28.8)
would be likely to suffer cardiac IHCA.

Among the antecedents (vital signs), the cardiac IHCA patients had favorable mental
status in each time duration before IHCA. The survival to hospital was better in cardiac
IHCA patients (OR: 2.76; 95%Cl, 1.1-6.96).

Conclusions: Antecedents in cardiac IHCA patients may be more obscured than
non-cardiac, and we may miss the right time to resuscitate these patients who may
have better outcome. By clinical characteristics, we may identify the possible cardiac
IHCA patients, and improved the outcome by adjusting the monitor strategy for these

patients.

Key words: In-hospital cardiac arrest (IHCA), Antecedents, Cause of cardiac arrest,

Emergency department.
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S8 2 ek icEZRE

i yx R %o 4R LB BT (ILCOR, Interna tional Liaison Committee on Resuscitation )
b= SN &l 230 NN TLR T & R 7 #7137 @_Utstein Style 3] ;¢ 3, Rl A hd &
B g o

2 A Y e B o ML BB R S RS A R 5 8 ] S iR

30 448% 1) P~ s ptiala 1-4 ) BF S SR T 4-8 ] P~ S kiRl A 8 /) PBF
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NEN
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R gl ADERFRTREREL B EBREEY

(1) %48 (Bodytemperature) : eé4xBF > HEIPfF4* B g RIE > H =5 #HFES
(Centigrade ) -

(2) ##+% (Respiratoryrate) @ i iedips ¢ v 5 > B = 5 b i/ 5 2 4
( Breaths / minute) -

(3) =t (Heartrate) @ EAFiosop A e > H =3 wpe=i #ic/# 448 (beats/

minutes )
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(4) % & (Blood pressure) EAFEm A LR RITERE FER =3
% £ A& 4 (millimeters of mercury, mmHg)

(5) "% fi=5\ & % JE & (Peripheral oxygen saturation) @ 1 * % 7% e\ o § kRS
BRI A ? 2 kR HimZ| A (%)

(6) &Lk ik (Mentalstatus) 37 A chL AR i > B * 9= 2 02 A%
AT R ﬁ\:i:fﬁ #, (Glasgow ComaScale, GCS) ; %4 % 3-15 4 » £ &2 = B m
BIER 0 fRAREERARR (144 ) ~ERER (164 ) fod 2R (15

) e

S & F5%%4ipM %% (Laboratory Variables) < & 2 B &
(1) 474~ 7 B (Initial electrocardiography )

- § e (Sinusrhythm) @ & % § 44« & (Normal sinus rhythm) - & .o 3
i#Ei# (Sinustachycardia) - & t+.~ % iM% (Sinus bradycardia) -

- w5 2% (Atrial fibrillation )

-ST % i (STsegmentchange) : & k& "aw chd B> ¢ $2 ST 2 (ST
elevation) > ST <™ "% (ST depression) > T2 ¥ % (Twaveinversion) o

- dix @ E e % (Bundle branch block) : Right bundle branch block » Left bundle
branch block -

(2) s ikt & 4R 4

- v & Ik (White blood cell count, WBC) » H = : /ul-

- » =% (Hemoglobin, Hgb) » ¥ = : g/dI

- = #E (Glucose) » H = :mg/dl

13



- 433+ (Sodium,Na) » H = : mmol/L
- 4n3+ (Potassium,K) » ¥ = : mmol/L
- wsep¥ % (Cardiac enzymes ) vz jgcfis (Creatine kinase, CK) (HE = :U/L) »

g gd dev (Troponinl) (H = :ng/ml)

$I& R
LR R U e

TR S B R s A A s B b TG e G 4 CF IR
ERMFA M R R TR MR FRIRA R AT L AR

fLRA ot B o 3 R Bt A FR F two sample ttest 5 #E W] AR IR A F* the

Chi-square test b B SR AF BRFEOTIEEL A I TR
ﬁ*lu r‘]l":}'l:/k";lli.tu qr’}rm ‘\_,ﬁ»)l‘]% I")?—']’« ’ J—!—if_’%’l,{g’f{@(__" m%lb'ﬁ‘ﬂ/o

[ A LY e

Fy o R (Logistic Regression Model ) +17 & jc & SR A S S
Babos A A BRI B T p Bk 2 ApB AR iE o ] B Rk

%3+ 2% & 1t @ (odds ratio, OR) % 95% 1 #f % & (95% confidence intervals, 95% Cls ) -
ORI AR R Eﬁ?(Stepwise regression ) e3> 3% 2 2+ 2% 8L (@ (odds ratio,
OR) % 95%f; #f % ¥ (95% confidence intervals, 95% Cls) » # 35 d1 4zt b 5 & &

2% > TR L IERIS FIRE B s iR b 4 DTS o BEAIRD R e A

W RBER AP B R A TRE RS
EUEFER P o Bl R bR A TR 1S AERA o A B %07 kB3 B @ (odds ratio,

OR) %2 95% 1 #f % & (95% confidence intervals, 95% Cls) ° % %38 fi-3| R 41 #
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I%TF ( Stepwise regression ) #77

VB e 5t i@ (oddsratio, OR) 2 95% 13 #f %

7 (95% confidence intervals, 95% Cls ) > M b4 LR R N
Tp 18 - FlF o
¥ 238 M1 EZ 4 TR
%% Hodgetts % + 2 7§ » 14 two sample ttest % 5 $134 2 4o fap B in )l 5
FRLABKERY SRR G A AR T B S 65%% 42%
a T_: 0.05° power T_% 80%° ittt A#I R B 146 g A e

% 2 B3 dcH S SASO.10 p<0.05 %5 M3t 4 A
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[¥]
el
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g
it
*=

F- 8 REREE

ARG A EN LT 155 LEL R AT ToEES 724 5% 0 ik

62% ° = FIEELN B 0Bk 5 4 5 46 1= (29.7%) 0 i Flib g ik 5 4 5 109
e (70.3%) ° 1T @RgRBLN ko 4 dp W BCA Bid i 0 (& la-c)

(1) s 4~ 2 Ap B R o3t~

k¥ w: & 358 %E (Fever) ~ #feird (Shortness of breath ) ~ & #:2 % (Conscious

change) ~ %37 (Chest pain) ~ *£7 (Abdominal pain) ~ i i* i 41 & ( Gastrointestinal

bleeding) * # & stk (M- [0 5 nRD AT TEIPHRRRE L LR
Fah koo i k) o ApROT b Bl ) iRl 4 o o B g iR
g A ek A R SO E (2.2% vs. 17.4%, p<0.05) > fit B R ESK fEre
(19.6% vs. 38.5%, p<0.05) - # % % %7 (26.1%vs.5.5%, p<0.001) o H i i 8
AR O F A L } \;ﬁﬁi R w;g;%‘p;niwj;@‘;ﬁ-g_%& ~ BB~ B

TS 2P E A RRR G fos o s Bl 2ho Bl 4k ik K 20.7%2
13.8% -

EFIEBEHRP LT CAPROT 2R T S p Rl g 4 0 T R g 4
L B FIFGEIFE LT (19.6%vs. 52.8%, p<0.001) -

ST R 2RSSR S [ AR S L IR RS (el A SRR L R
FgoRg ¥ R (50% vs. 29.4%, p<0.05) % i ¢ %A T B x /& (78.3% vs. 50.5%,
p<0.05) - %’*;{%?fh”‘\}fi}ﬁa (46.7% vs. 13.8%, p<0.001) ~ = &% & (34.8%vs. 9.2%,
p<0.001) -~ & BRFE A T (28.3%vs. 10.1%, p<0.05) 3 #E % M. ’9"41];3 % (15.2% vs.

3.7%, p<0.05)  # hE A 5 (13% vs. 30.3%, p<0.05)
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PLEehiFY AR A Em A BRTY R dta il 25 Ra o o B
B OB AL A ke 2 2T R I A 4

(2) 3 FeRezEAE404n B % s &

ALt alk: e A KD G B lier g 2o ES LS - Flz &
2T - Bt B ib B § > 32423 50% o

RPZFE] DA o A 32 h g 4 5 4o g AR 90% 2 1 e

ELGEFER 3 ept L0672 40 THELTRER S 472-474 ~ & > fp ot &

&

~EVTRHTRERT (240 ~4) 3 i5F 5 o

FaRARE® 2 PR aFEA A FRENA > 725 s B 20 BB
SRR A > B F LA R BT 00% 0 g g erER S N A gp ot
S BB s Bk g 4 0 S BT ER S BB L A RF A R ERL D vt
chpF Y e (2813 A48 vs. 413.6 A 48) o

(3) wpripa F 2 AL pH FHEIA

iRl p PR R AP RO L BB gt iRl 4 o B A S B iRl
AR o b A RREE AFEF DA GHR S ALY F R
AR AT A B ERE (32.6%Vvs.22%,p=0.17) - e AP F @ L K ¥
LA e p A B E KRG ALRP S BERA S HEL ART (748%) <9 AER
(703%) » T &4 R4t X s (40.6%) -
ww%ﬁ%ﬁw&:ﬁ@&&ﬁ&#%iﬁww%ﬁwéﬁ{ﬁWﬁﬁwiﬁﬁ
# (PEA) » fp st 2hos FIHEL o Bl iR b o5 4 0 o B Bl R 0 o5 4 ds b i

PR i s 5T R (21.7%vs. 2.75%, p<0.001) > & 45 1w R RREE &N

,\:\

Pos F s i o

17



(4) 7 % 71540 B % B
AR 2l BB hoos B 1k o 4 o o FIRs iRk g A AR (S R Y SR R
otk b A ik (32.6% vs. 20.2%, p=0.097 ) > # 75 & fF2(23.9% vs. 11%, p<0.05) -

4333 Nk (8.7%vs.5.5%, p=0.46) - # SHIF{sE (6.5%vs. 2.8%, p=0.27) ;

(5) 2 et (% 2)
& e B 0k w0 0.5-1 ] B T ARG 2hs FIRRER s B iR g X 0 o TG B IR L s 4
tfeip/R (115.9 vs. 95.2 mmHg, p<0.05) ~ £+% & (62.1vs. 51.9 mmHg, p<0.05)
2 RGR G (10.6vs. 7, p<0.0002) #84¢ ks o
e Uk A 14 ] AR R 2 TR s B L R 4 F Bk 0B 5 <
5§ R (95.7vs.92.2%, p<0.05) % &3k fi (12.4vs. 8.4, p<0.0001) 45+ fids
B L A8 ] AR RO P TR o B L A 0 s BT B L 4 e
< e (89.5vs. 106, p<0.05) #2145 & § k& (97.1vs. 92.6 %, p<0.05) % & @k fi
(11.3vs. 8.5, p<0.05) T;K LB o
SR 8 L (RPN Gch) ARROT RS IR s kL
Ao B B B E R 4 SRR R EE (13.1vs. 9.2, p<0.05) 1 AF o

T MY AR TIOE B E R (Bl dag) > T HF RN SRR R

W (RRERER) L4 A s PR B 2Le Bl A fmgn 4 ST o Bl

\4

A B g ABORI A L o SEMRA > T LA DR g K g EARR > 2o T

Rd

PRep s pleidal s A > S priE FAGED ¥ B (FAH 100 T ) o g A

VTAS wiHE ﬁ ﬁ} ARHL > P eE R iE K EOAZE L K

i

£
&
-
i
s
@
N
o
A
—
E
1

B FERZ AR 0 8 B A bR OREE D DT IRT i -
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F_L
(-mb

LAk e o Be s Tl o peiR b s A BT RT SEARS 0 2 p
BHTIHGCS It 10 M b oo

(6) Wz ipM ¥8: (£ 1c)

B s T I AE0A T LB IR 0 AR ROT 2 T S B L o A 0 o FE
Bk A REF oo % AR (28.3%vs. 14.7%, p<0.05) 2 ST B &1+ (37%vs. 11.9,

p<0.001) ; #" NI F 1w iEi# (23.9% vs. 48.6%, p<0.05)

St

BRERAFEE SR KD L F S BE AT S 2
WA o ho gp A BEOEP AL 50 ek d (Troponinl) o Ap it

PN P e 0 NN 1 I E, 'ﬂ'ri:)]% A % % (3.63vs.0.56 ng/ml, p<0.02)

¥o8 ABGHERES

L EL R L G BBl @ TRk A FIE B o g Bk chTEiR] > AR B4R
FawhE o AERAERY > AR > B2 R G RRE B LR R B

Poff o~ S BB S S URPRICR 5 2 IR VO R R B R R a4

FULFRp B ¥ A e TR FRSTE SR E L RWY » ~ R7 iy
A FHRRN SRR B ECEL T R E (48 AW &%
oo fEE) F 0 BTG 5w FRRp skl o (% 3ab)

BRI Ed s 2 R Rl AL A B R AT RIZ

< e B E PR 218 0 9993 3 3% (OR:5.46; 95% Cl, 1.46-20.4) » i 2 Ji ¢ Btk 6 5%
# 5 (OR:5.14;95%Cl, 1.95-13.6) % = =7 & (OR:6.86;95% Cl, 2.3-20.4) » 4= 4>
T RlF STE % (OR:4.17;95%Cl, 1.5-11.6) % whtiat ot i v 2o

(OR: 6.04;95% Cl, 1.27-28.8) % » Jt }?5 APE F R 2 S BB s iR b
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LTS S

PR &Dp L w2 ffcdoshe T o prik b IR LR GRS
o tEREEAY o ekl Al hhe BEFEY (uptikalw 05-1 ) FF o
Bk A 1-4 ] B iR T 4-8 ] PE S kiR W 8] BEIY L) BRRREOT o B
e 0k A frc Bl 0B AL E VIR b e Bl A R R AR o B
WA ARG NR Y ATRAE RN IHFLA -

BN BRI R LR ) e e A R KB
SV GRS FRERRITE o e FI Bk g 4t B L H IR0
As b BB A 0 B b R BRSO R R > R YRR - (4

4a-d)

FZ 8 X885 (£5)

FOMBRR SRR R A TE SRR 0 AR AR KRG el XY A
HLHL AV TRET  FEEERT A RRE cprREEeRE T
FRFTEFESERFPLE 2 LR B R F > RPN p L RERIFL -
CpeR LR e RIFA ERE e FolEE L BIRGE A 2R
2 HINRE A SE IR o S FEIRp SRRk B % o B2 BT R

s id (OR:2.76;95%Cl, 1.1-6.96 ) » * 53 H F 3 BF L & o

20



it

- & FritER
¥ 9F TR R REE PRGEA AR B A BN o B TR L s 4 7 FleDBE TR

AR I H - Pgﬁ“‘ s ihE Y R R AR < N L 1R i A ow R
B EHR R RRRE R A B TR 2 T B g 4 Pl
o AEFLHT SRS FEC LR R KBLAFAAR 0 BT TR
B IR B R R B Ades TRl OST Bt B g Bop Ao B BT

MR p s pie gk 2 s A i b RO AV R ECR (f TR

V2 EMRE e o i) o Wallmuller 3 4 77 3 B %4 30 PR o B iR AL s 4
R {5 825 FIF X endp BB o o FIRRBR R B Bk g 4 A AR 1 g e

Larkin & 4 2 F1 3 Sk BEoF o oo FIH B S B iRl g 4 0 S Famb g ok 2t
& BB N s B ik o A R AN e JER T A R F] 0 BTG AR A LR R R
5 % B hT R (Monitoring) o § R4 chFa 7 2 BF > Bt R BEERTH
2Rep o BB L o APROTIG ERIGR A 0 E#TA B (OR=2.12,95% CI:
1.81-247) e ad (HEd Ml ¥ S8 aw) o

fe 34 R AT AR A B A SR R e IERE T A T 2 T
Mrp s iRt @ driE R FRO%S TR PSP T Y 0 AT
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Table 1a : Baseline characteristics (Hospital Settings) of study participants,

specified by cardiogenic and non-cardiac status

Non-cardiogenic

(N=109, 70.3%)

Cardiogenic

(N=46, 29.7%)

N % N % p-value
Age,y 71.7 +16.9 74.1 +13.7 0.41
Sex, male 68 (62.4) 28 (60.9) 0.86
Triage 0.35
1 71 (65.1) 26 (56.5)
2 31 (28.4) 14 (30.4)
3 7 (6.4) 6 (13.0)
Department, med. 96 (88.1) 43 (93.5) 0.31
Weekend 24 (22.0) 15 (32.6) 0.17
Day (07:00-22:59) 77 (70.6) 32 (69.6) 0.90
Season 0.78
Spring 23 (21.0) 13 (28.3)
Summer 23 (21.0) 10 (21.7)
Autumn 17 (15.6) 6 (13.0)
Winter 46 (42.2) 17 (37.0)
DNR, yes 58 (53.2) 9 (19.6) <0.001
LOS, min 474.7 +418.4 472.1 +566.7 0.98
Medical worry 105.0 (96.3) 42.0 (91.3) 0.20
Med worry time, min 413.6 +349.8 281.3 +405.4 0.046

Values are N (%) or Standard deviation (SD) as indicated

Department: med. = medical department; Weekend: 23:00, Friday~ 07:00, Monday;
Season: Spring (Mar, Apr, May); Summer (Jun, Jul, Aug); Autumn (Sep, Oct, Nov); Winter (Dec,

Jan, Feb);

LOS: Length of stay at ED; DNR: Do not resuscitative

Medical worry, min: medical worry time, time from medical worry to death
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Table 1b : Baseline characteristics (Clinical Settings) of study participants,
specified by cardiogenic and non-cardiac status

Non-cardiogenic Cardiogenic
(N=109, 70.3%) (N=46, 29.7%)
N % N % p-value
Chief Complaints
Fever 19 (17.4) 1 (2.2) 0.01
SOB 52 (47.7) 21 (45.7) 0.81
Con's change 42 (38.5) 9.0 (19.6) 0.02
Chest pain 6 (5.5) 12.0 (26.1) <0.001
Abdominal pain 6 (5.5) 1.0 (2.2) 0.36
Gl bleeding 13 (11.9) 6.0 (13.0) 0.85
Smoking 17 (15.6) 11 (23.9) 0.22
Drinking 11 (10.1) 0 (0.0) 0.03
Medical history
DM 32 (29.4) 23 (50.0) 0.01
HLP 13 (11.9) 10 (21.7) 0.12
HTN 55 (50.5) 36 (78.3) 0.001
CAD 15 (13.8) 21 (46.7) <0.001
Arrhythmia 10 (9.2) 16 (34.8) <0.001
VHD 11 (10.1) 13 (28.3) 0.004
DCM 4 (3.7) 7 (15.2) 0.01
CVA 30 (27.5) 10 (21.7) 0.45
Malignancy 33 (30.3) 6 (13.0) 0.02
COPD 11 (10.1) 2 (4.4) 0.24
Uremia 9 (8.3) 6 (13.0) 0.36
ROSC 22 (20.2) 15 (32.6) 0.097
Survival to Hospital 12 (11.0) 11 (23.9) 0.04
Survival to Discharge 6 (5.5) 4 (8.7) 0.46
CPC, good 3 (2.8) 3 (6.5) 0.27

Values are N (%) as indicated

SOB: Shortness of breath; Con’s change: Conscious change; Gl bleeding: Gastrointestinal
bleeding;

HLP: Hyperlipidemia; VHD: Valvular heart disease; DCM: Dilated cardiomyopathy; CVA:
Cerebrovascular accident; COPD: Chronic obstructive pulmonary disease;

ROSC: Return of spontaneous circulation; CPC: Cerebral performance categories, good means
CPC1-2
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Table 1c : Baseline characteristics (Laboratory Settings) of study participants,
specified by cardiogenic and non-cardiac status

Non-cardiogenic Cardiogenic

(N=109, 70.3%) (N=46, 29.7%)

N % N % p-value
Initial ECG
NSR 22 (20.2) 11 (23.9) 0.60
Sinus bradycardia 3 (2.75) 2 (4.35) 0.61
Sinus tachycardia 53 (48.6) 11 (23.9) 0.004
Af 16 (14.7) 13 (28.3) 0.05
ST change 13 (11.9) 17 (37.0) <0.001
LBBB 1 (0.92) 1 (2.2) 0.53
RBBB 10 (9.17) (8.7) 0.92
VPCs 3 (2.75) 2 (4.35) 0.61
Arrest Rhythm <0.001
Asystole 27 (24.8) 11 (23.9)
PEA 79 (72.5) 25 (54.4)
Vf/Pulseless VT 3 (2.75) 10 (21.7)
Laboratory Data
WBC (/ul) 15154 114287 13271 16611 0.27
Hgb (g/dl) 10.4 +2.97 11.2 1+2.98 0.16
Glucose (mg/dl) 197 1194 230 1122 0.31
Na (mmol/L) 135 18.53 136 15.58 0.30
K (mmol/L) 4.58 +1.25 4.26 +1.15 0.23
Troponin-I (ng/ml) 0.56 +1.50 3.63 18.26 0.02

Values are N (%) or Standard deviation (SD) as indicated

NSR: Normal sinus rhythm; Af: Atrial fibrillation; LBBB: Left bundle branch block;

RBBB: Right bundle branch block; VPCs: Ventricular premature contractions;
ST change: ST segment changes including ST elevation, T wave inversion, ST
segment depression;

PEA: Pulseless electrical activity; Vf: Ventricular fibrillation, VT: Ventricular
tachycardia;

WBC: White blood cell count; Hgb: Hemoglobin, Na: Sodium, K: Potassium.
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Table 2 Comparison between cardiac and non-cardiac causes with regard to vital
signs and time period in the study

Total Non-cardiac IHCA Cardiac IHCA

N Mean SD Mean SD p-value
0.5-1 hr antecedents
Temp. (C) 155 36.3 11.82 36.1 1 1é 0.44
HR (beats/min) 155 101 31.1 96.2 +25.9 0.33
RR(breaths/min) 155 24.0 17.43 23.9 16.02 0.94
Systolic BP (mmHg) 154 95.2 +35.1 115.9 140.0 0.002
Diastolic BP(mmHg) 154 51.9 127.3 62.1 122.6 0.03
Sa0, (%) 155 90.1 +16.3 93.8 +8.70 0.06
GCS 153 7.0 14.45 10.6 15.13 <0.001
1-4 hr antecedents
Temp. (C) 140 36.4 +1.78 36.0 +1.16 0.11
HR (beats/min) 140 102 127.4 94.1 124.3 0.11
RR(breaths/min) 139 23.6 15.96 24.3 15.71 0.56
Systolic BP (mmHg) 140 103 1+33.3 112.6 +35.7 0.15
Diastolic BP(mmHg) 140 55.1 123.7 60.6 120.2 0.21
Sa0, (%) 139 92.2 +12.5 95.7 +6.23 0.03
GCS 138 8.4 1+4.39 12.4 14.07 <0.001
4-8 hr antecedents
Temp. (C) 82 36.6 +1.59 36.1 +1.35 0.23
HR (beats/min) 82 106 122.9 89.5 121.2 0.01
RR(breaths/min) 82 23.6 16.41 22.4 16.99 0.47
Systolic BP (mmHg) 82 106 +33.1 124.3 +30.8 0.03
Diastolic BP(mmHg) 82 56.9 123.1 64.3 116.2 0.20
Sa0, (%) 82 92.6 t14.1 97.1 12.98 0.02
GCS 82 8.5 14.09 11.3 +4.77 0.01
>8 hr antecedents
Temp. (C) 53 36.4 1+1.43 36.0 10.87 0.31
HR (beats/min) 53 99.6 122.7 84.9 121.5 0.05
RR(breaths/min) 52 22.4 15.25 20.5 +3.70 0.27
Systolic BP (mmHg) 53 112 +31.8 135.3 149.7 0.14
Diastolic BP(mmHg) 53 62.6 +19.9 73.1 128.0 0.15
Sa0, (%) 53 93.6 17.11 91.3 +11.5 0.53
GCS 53 9.2 1+3.88 13.1 +3.12 0.003

Temp., body tympanic temperature; HR, heart rate; RR, respiratory rat; BP, blood
pressure; Sa0,, Peripheral oxygen saturation; GCS, Glasgow coma scale; hr, hours.



Table 3a. Prediction of IHCA Cause by patient and hospital variables

Adjusted
Crude OR 95% CI 95% Cl
OR*
Age,y 1.01 (0.99, 1.03)
Sex, Man 0.94 (0.46, 1.90)
Triage
1 0.43 (0.13, 1.39)
2 0.53 (0.15, 1.86)
3 1.00 -
Chief Complaints
Fever 0.11 (0.01, 0.81)
SOB 0.92 (0.46, 1.84)
Con's change 0.39 (0.17, 0.89)
Chest pain 6.06 (2.11, 17.4) 5.46 (1.46, 20.4)
Abdominal pain 0.38 (0.05, 3.22)
Gl bleeding 1.11 (0.39, 3.12)
Smoking 1.70 (0.73, 3.99)
Medical history
DM 2.41 (1.18, 4.89)
HLP 2.05 (0.83, 5.09)
HTN 3.53 (1.60, 7.83)
CAD 5.48 (2.46, 12.2) 5.14 (1.95, 13.6)
Arrhythmia 5.28 (2.17, 12.9) 6.86 (2.30, 20.4)
VHD 3.51 (1.44, 8.59)
DCM 4.71 (1.31, 17.0)
CVA 0.73 (0.32, 1.66)
Malignancy 0.35 (0.13, 0.89)
COPD 0.41 (0.09, 1.90)
Uremia 1.67 (0.56, 4.99)

OR indicates odds ratio; 95%Cl: 95% Confidence interval

SOB: Shortness of breath; Con’s change: Conscious change; Gl bleeding: Gastrointestinal bleeding;
HLP: Hyperlipidemia; VHD: Valvular heart disease; DCM: Dilated cardiomyopathy; CVA: Cerebrovascular

accident; COPD: Chronic obstructive pulmonary disease;

*Adjusted for Age, Sex, Weekend, Day, Triage, Chief complaints, Medical history, Initial ECG and Arrest

rhythm with stepwise regression
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Table 3b. Prediction of IHCA Cause by arrest and clinical variables

Adjusted
Crude OR 95% CI 95% Cl
OR*

Weekend 1.71 (0.80, 3.68)
Day (07:00-22:59) 0.95 (0.45, 2.01)
Arrest rhythm, Vf/VT 9.81 (2.56, 37.7) 6.04 (1.27, 28.8)
Initial ECG

NSR 1.24 (0.55, 2.83)

Sinus bradycardia 1.61 (0.26, 9.95)

Sinus tachycardia 0.33 (0.15, 0.72)

Af 2.29 (1.00, 5.27)

ST change 433 (1.88, 9.96) 4.17 (1.50, 11.6)

LBBB 2.40 (0.15, 39.2)

RBBB 0.94 (0.28, 3.18)

VPCs 1.61 (0.26, 9.95)

OR indicates odds ratio; 95%Cl: 95% Confidence interval

NSR: Normal sinus rhythm; Af: Atrial fibrillation; LBBB: Left bundle branch block; RBBB: Right
bundle branch block; VPCs: Ventricular premature contractions;

ST change: ST segment changes including ST elevation, T wave inversion, ST segment
depression;

Vf: Ventricular fibrillation, VT: Ventricular tachycardia; Cl: Confidence interval;

*Adjusted for Age, Sex, Weekend, Day, Triage, Chief complaints, Medical history, Initial ECG and
Arrest rhythm with stepwise regression
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Table 4a. Prediction of IHCA Cause by vital sign using logistic regression analysis

(0.5 - 1 hour before IHCA)

Crude OR 95% Cl Adjusted OR* 95% Cl
Temp. (C) 0.93 (0.75, 1.16) 0.91 (0.66, 1.25)
HR (beats/min) 0.99 (0.98, 1.01) 1.00 (0.98, 1.01)
RR(breaths/min) 1.00 (0.95, 1.05) 0.98 (0.92, 1.06)
Systolic BP (mmHg) 1.01 (1.01, 1.02) 1.02 (1.00, 1.04)
Diastolic BP(mmHg) 1.01 (1.00, 1.03) 0.99 (0.96, 1.02)
Sa0; (%) 1.03 (0.99, 1.06) 1.02 (0.98, 1.06)
GCS 1.17 (1.08, 1.26) 1.12 (1.02, 1.23)

OR indicates odds ratio; 95%Cl: 95% Confidence interval
Temp., body tympanic temperature; HR, heart rate; RR, respiratory rat; BP, blood pressure; Sa0,,

Peripheral oxygen saturation; GCS, Glasgow coma scale; Cl: Confidence interval.

*Adjusted for age, sex, DNR status, previous medical history, triage status, department, length

of stay, medical worry.

Table 4b. Prediction of IHCA Cause by vital sign using logistic regression analysis

(1-4 hours before IHCA)

Crude OR 95% ClI Adjusted OR* 95% Cl
Temp. (C) 0.85 (0.67, 1.08) 0.84 (0.56, 1.27)
HR (beats/min) 0.99 (0.97, 1.00) 0.98 (0.96, 1.00)
RR(breaths/min) 1.02 (0.96, 1.09) 1.09 (0,99, 1.19)
Systolic BP (mmHg) 1.01 (0.997, 1.02) 1.02 (0.995, 1.04)
Diastolic BP(mmHg) 1.01 (0.99, 1.03) 0.99 (0.96, 1.03)
Sa0, (%) 1.05 (0.99, 1.11) 1.04 (0.97, 1.12)
GCS 1.25 (1.12, 1.38) 1.28 (1.11, 1.47)

Temp., body tympanic temperature; HR, heart rate; RR, respiratory rat; BP, blood pressure; SaO,,

Peripheral oxygen saturation; GCS, Glasgow coma scale; Cl: Confidence interval.

* Adjusted for age, sex, DNR status, previous medical history, triage status, department, length

of stay, medical worry.
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Table 4c. Prediction of IHCA Cause by vital sign using logistic regression analysis
(4 - 8 hours before IHCA)

Crude OR 95% Cl Adjusted OR* 95% Cl
Temp. (C) 0.81 (0.57, 1.15) 0.42 (0.16, 1.08)
HR (beats/min) 0.97 (0.94, 0.99) 0.94 (0.88, ~1.01)
RR(breaths/min) 0.97 (0.89, 1.05) 0.91 (0.79, 1.04)
Systolic BP (mmHg) 1.02 (1.00, 1.03) 1.09 (1.03, 1.15)
Diastolic BP(mmHg) 1.02 (0.99, 1.04) 0.96 (0.91, 1.02)
Sa0; (%) 1.10 (0.98, 1.24) 1.07 (0.94, 1.22)
GCS 1.17 (1.03, 1.34) 1.34 (1.05, 1.69)

Temp., body tympanic temperature; HR, heart rate; RR, respiratory rat; BP, blood pressure; Sa0,,

Peripheral oxygen saturation; GCS, Glasgow coma scale; Cl: Confidence interval.

* Adjusted for age, sex, DNR status, previous medical history, triage status, department, length

of stay, medical worry.

Table 4d. Prediction of IHCA Cause by vital sign using logistic regression analysis
(> 8 hours before IHCA)

Crude OR 95% ClI Adjusted OR* 95% ClI
Temp. (C) 0.76 (0.45, 1.28) 0.26 (0.05, 1.40)
HR (beats/min) 0.97 (0.94, 1.00) 0.92 (0.83, 1.02)
RR(breaths/min) 0.91 (0.78, 1.08) 0.88 (0.62, 1.26)
Systolic BP (mmHg) 1.02 (0.998, 1.04) 1.09 (1.01, 1.18)
Diastolic BP(mmHg) 1.02 (0.99, 1.05) 0.97 (0.90, 1.04)
Sa0, (%) 0.97 (0.90, 1.04) 0.84 (0.64, 1.09)
GCS 1.36 (1.09, 1.70) 2.54 (1.09, 5.91)

Temp., body tympanic temperature; HR, heart rate; RR, respiratory rat; BP, blood pressure; Sa0,,

Peripheral oxygen saturation; GCS, Glasgow coma scale; Cl: Confidence interval.

* Adjusted for age, sex, DNR status, previous medical history, triage status, department, length

of stay, medical worry.
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Table 5. Survival outcome in all patients, by major categories of variables for IHCA

ROSC Survival to hospital Survival to discharge CPC, good
Adjusted Adjusted Adjuste Adjusted
95% Cl 95% ClI 95% ClI 95% ClI
OR* OR d OR OR
Patient variables
DNR 0.02 (0.003,0.18)
Conscious change 0.30 (0.10, 0.90)
Hospital variables
Arrest variables
Cardiac IHCA 0.53 (0.19, 1.47) 2.76  (1.10, 6.96) 0.65 (0.09, 4.56) 0.35 (0.03,4.17)
Arrest rhythm, VF/VT 5.81 (1.26, 26.8) 25.6 (2.77,236) 16.9 (1.31, 218)

OR indicates odds ratio; 95%Cl: 95% Confidence interval
DNR: Do-not-resuscitation; VF: Ventricular fibrillation; VT: Ventricular tachycardia.

*Adjusted for Age, Sex, Triage, Chief complaints, previous medical history, length of stay, medical worry, Initial ECG, and
Arrest rhythm with stepwise regression.
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All IHCA patients
from 2011-2012

(N=206)
The patients who was died outside ER
(N=4)
ED IHCA patients
(N=202)
Aged < 20 years (N = 2)
Adult IHCA
(N=200)
Incomplete data (N =9)
IHCA patients
with complete
data (N=191)

The Patient were died within 30 minutes

(N=35)
Enrolled IHCA Previous cardiac arrest (N=1)
patients
(N=155)

Figure 1. Patients inclusions chart
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Figure 2. Major categories of variables for IHCA (In-Hospital Cardiac Arrest)
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Body Temperature Variation
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Fig 4a. Changes of body temperature in cardiac and non-cardiac IHCA. The values above
the lines are the mean value in each time duration before IHCA
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Heart Rate Variation
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Fig 4b. Changes of heart rates in cardiac and non-cardiac IHCA. The values above the lines

are the mean value in each time duration before IHCA




Respiratory Rate Variation
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Fig 4c. Changes of respiratory rates in cardiac and non-cardiac IHCA. The values above the
lines are the mean value in each time duration before IHCA
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Systolic BP Variation
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Fig 4d. Changes of systolic blood pressure in cardiac and non-cardiac IHCA. The values
above the lines are the mean value in each time duration before IHCA
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Diastolic BP Variation
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Fig 4e. Changes of diastolic blood pressure in cardiac and non-cardiac IHCA. The values
above the lines are the mean value in each time duration before IHCA

a7



Oxygen Saturation Variation
100.0 -
98.0 | 97.1
3
= 96.0
.0
)
T 940 |-
2
pa 92.0 —4—Non-cardiac
Q
g 9.0 - —4—Cardiac
o]
88.0 |
860 | | | |
>8hr 4-8 hr 1-4 hr < 1hr
Time before IHCA

Fig 4f. Changes of oxygen saturation in cardiac and non-cardiac IHCA. The values above the
lines are the mean value in each time duration before IHCA
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Mental status Variation
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Fig 4g. Changes of mental status in cardiac and non-cardiac IHCA. The values above the
lines are the mean value in each time duration before IHCA
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