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In-hospital Cardiopulmonary Resuscitation: Incidence and Survival
Rate according to the Utstein Template

Ji Yeoun Kim, M.D,, Teo Jeon Shin, M.D., and Won Sik Ahn, M.D.

Department of Anesthesiology, College of Medicine, Seoul National University, Seoul, Korea

Background: Cardiopulmonary resuscitation (CPR) is one of the most important medical procedures.
However, we could not find any survival rates from in-hospital cardiopulmonary resuscitation in Korea.
The objective of this study was to report outcomes according to a Utstein template for in-hospital CPR
and to use this report as basic material to enhance our CPR skills and outcome.

Methods: We reviewed all medical records of arrest cases in our hospital in 2001, which were coded
as CPR, care for arrest, defibrillation/cardioversion, and Ambu. The data was summarized and analyzed

in Utstein style.
survival rate by sex.

Most of the data was described in percentage, and the t-test was used to compare
A P-value below 0.05 was considered significant.

Results: In 2001, 218 patients was resuscitated in our hospital and 53 patients (24.3%) survived after

CPR. Their mean survival was 10 days.

Twenty-seven victims died within the first 24 hours after

resuscitation. Nobody was discharged alive from our hospital. The time interval from collapse to CPR
was 1.7 minutes, to intubation, 5.62 minutes, to epinephrine injection 7.4 minutes and to defibrillation,
23 minutes. Glascow coma scale and cerebral performance category were less than 8 and 4 for a majority

of patients.

Conclusions: In our hospital, we had a low survival rate and quality of life. To improve outcome,
we should prepare a better education program and more equipment and well-trained personnel for CPR.

(Korean J Anesthesiol 2002; 43: 443 ~-450)
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Table 1. The Composition of Utstein Style”

Variables

Contents

Patients variables Patient name, patient identifier, age, gender, height, weight, date of birth, date of admission,
witnessing/monitoring of event, location of event, ALS intervention in place at time of event,
previous cardiopulmonary events, reason of admission, preevent functional capacity, comorbid

condition
Event variables

Immediate precipitating cause, resuscitation attempted, initial resuscitation condition, initial rhythm,

methods to time events and intervals, time collapse noted, time CPR team called, time CPR team
arrives, time arrest confirmed, time CPR started, time CPR stopped, time of first defibrillator shock,
time advanced airway achieved, time of first IV dose of medication, time of ROSC, time of end

of ROSC

Outcome variables Date and time of in-hospital death, predeath status, date and time of hospital discharge of transfer,
GCS, CPC, time of awakening, alive at 6 months, at 1 year, date of death after hospital discharge,
principal cause of death, immediate mechanism of death, audit of resuscitation attempt

Hospital variables Setting, resuscitation management, gold standard process intervals, resuscitation outcomes

ALS: advanced life support, ROSC: return of spontaneous circulation, GCS (Glascow Coma Scale): eye-opening response
to speech and pain (1—4), verbal response to speech and pain (I —35), motor response to voice commands and painful
stimuli (1—4). CPC (Cerebral Performance Category): 1 = Good cerebral performance. conscious, alert, able to work
and lead a normal life, 2 = Moderate cerebral disability. conscious, sufficient cerebral function for part-time work in

sheltered environment or independent activities of daily life support, 3 =

Severe cerebral disability. conscious, dependent

on others for daily life support because of impaired brain function, 4 = Comatose, vegetative state, 5 = Brain death/organ

donation candidate.
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Table 2. Outcome of 218 Patients Who had Cardiopulmonary Resuscitation in 2001

Survival (day) No. of patient (%)

Mean age (yr)

Mean duration of Mean duration of

CPR (min} survival (day)

0—-24 hr 27 (12.3%) 58.1 72.8

1—-7 9 (4.1%) 59.8 78.8 43
8§—14 6 (2.8%) 49.7 39 10.5
1521 3 (1.4.%) 69.3 20 16.7
2235 3 (1.4%) 46 313 29.3
Over 35 5 (3.0%) 75.8 18 57.2

Total 53 (24.3%) 52 61.5 10

CPR: cardiopulmonary resuscitation.
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Table 3. Outcome of In-hospital CPR Attempt indexed by

Sex
Sex No. of No. of Survival
CPR survival rate (%)
Male 148 38 25.7
Female 70 15 214
Total 218 53 24.3
8071 No.ofCPR [ 50
HR Survival rate
- 40
. 60 )
L @
?j 30 .@
5 40 =
o F20 2
i 20 ‘%
- 10
O e T b B b o 5 D
\6’7' ’2«62’ 36,& 5:6‘6 6‘5‘6 66:\ A
Age

Fig. 1. Incidence and outcome of in-hospital CPR attempt
indexed by age. Amest occurred most frequently with
patients in their late 50s and early 60s. The best survival
rate was 46%, which was between late 60s and early 70s.
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Table 4. Disease Prevalence in Patients Undergoing CPR

Di No. of No. of Survival
CPR survival rate (%)
Infection (sepsis) 11 4 36.7
Cancer 87 26 299
Congesm.'e 21 6 8.6
heart failure
Acut i
.cu e myocardial 24 5 20.8
infact
Diabetes mellitus 5 1 20
Stroke 13 2 154
Lung disease 7 1 143
Chronic renal failure 17 2 11.8
Liver cirrhosis 19 1 5.3
Vascular disease 3 0 0
Other 11 4 364
Total 218 53 24.3

Table 5. Outcome of In-hospital CPR Attempt indexed by

Cause
Cause of No. of No. of Survival
Arrest CPR survival rate (%)
Respiratory arrest 90 31 344
Hypotension 71 9 12.7
Arrhythmia 24 6 25
Acute .
.cute myocardial 17 5 29.4
infarct
Others 11 0 0
Unknown 5 2 40
Total 218 53 24.3
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Table 6. Outcome of In-hospital CPR Attempt indexed by
Initial Cardiac Rhythm

A 2 29 ) W AREAE Hy 24 47

ARl de §F Y& 324 Glascow &4 GF
(Glascow coma scale, GCS)$} t|=3853 category
(Cerebral performance category, CPC)E Hui Als|4
AEE AET A T 4ol GCS7E 8 olrgln
CPCI} 4 o) 42l 5 430l 24417 o4 A
E 2619 5ol GCS7L 8 efslel 73§94 CPCH}
4 o]l gyl 227olglct. AlHlAME 6MY ¥
Gessh cPCE MEA} glol J14E 4 gl
(Table 8).

Table 8. Physical Status of 53 Patients Who survived at

Initial cardiac No. of No. of Survival Least to the Next Day following In-hospital
rhythm CPR survival rate (%) Cardiopulmonary Resuscitation
Bradycardia 69 13 18.8 S Immediately 1 day
VT/VF 40 13 3.5 core after CPR  after CPR
Asystole 32 9 281
PEA 13 1 77 Glascow 1-8 44 40
- Q
Normal perfusion 11 4 36.4 Coma scale 215 39 13
No record 53 13 245 Cerebral ! 2 4
Performance 2 3 4
Total 218 53 243 Category 3 5
4 43 40
VT: Ventricular tarchycardia, VF: Ventricular fibrillation,
PEA: Pulseless electrical activity. Nobody lived 6 months after CPR.
Table 7. Outcome of In-hospital CPR Attempt indexed by Location
Intenswg Ward Emergency Others Total or
care unit department mean
No. of arrest 135 163 30 8 336
No. of CPR 80 112 19 7 218
No. of survival 14 33 4 2 53
Survival rate (%) 17.5 28.6 211 28.6 243
Interval from event onset
0.92 1.8 4.4 0.55 7
to start of CPR (min) 3 1
Interval from event 321 6.0 43 15 5.62
onset to intubation (min)
.Inferval from .event.onset .to 387 8.89 8.41 857 240
inject first epinephrine (min)
Interval fror.n eyent or?set to 44 704 2 0 703
first defibrillation (min)
Duration of CPR (min) 102.6 106.0 210.0 264.0




48 TRk A 43R A4 200

o &

£ YL 1600 WA 2 Uely AHAX &
Azt rAsle] ARlLdE €8 TEsd v
A1l W] 191, HEA 19le] s WEeg v}
A AL EE ARstAl FARIglel o] o] =
szt A7 WEelvt F8A4, SFA Folde
M WEe HFest AI AV dAHoz A4
Aeg AR =i A7 Adlads F a8
A = FEAAR olfEo] AitxEl XFE U
"ok AHAA Zate} Az B a9
8 BA 2ulo} 7] & 5Ich
o] ATE #WY Welld 13 Bt AHFA #H
=5 Ay ue g oides sk 1]
Foll 9] 2oyl Ausix] g A A=A 3t
7b Bg ¢ AA HYe & AUEAE Aue
bokke AAlstol] zAbsilch 1d Eg At
3962l 3z} F o)F J]Fe] Sl 336w G wigde
2 39k 336" F AlHAEANE S 218 (64.9%)0)
wotm A4 AFo YEF AL s3ge g
AEEL 243%012 7 28 AES A= 74
Aoz e AdLges 3 F F3A4
oAl 789 Bt UMM Sl ohA] AN
At Aot AdELdE 3 oolFEe] #Sxke
FEAANA A 2E AKschrl SN A
g Aol AY o of e X8 E Tl WELR
ol4=lo] v ol X8 A e A AU 7
$7F hP-Folgda oWl HelZE =AY B+ o
sich 2159 AlE 2 Y oA Al AA
A F AAEAEE s WEES 10-57%2 ol
s’ AAade AFell Y& F$E 20-50%
ol AlHl&dE F HAsle WEEE HTF 152%
ol 1'd o4 MES= HSE 5%EH @x 9
o] Artele wol th2ch olo W&t ol f-E Azt
By ohga) ok

A, Agte] wrgate] £E7} g7 o Felzt
% 4= 9lc}. Van Walraven £-8'? Utstein stylee] 3}
A weeel AHAA wgel Y sheAel gt o
F-ollal ghxbrt Adgte]l YAV ARA, =HFH, Hol
A gte] U AU ke AA lsel Aslse]
A Ao AsdAes) 7igte]l A &7 A

ki

E=)

qZ

ol Aaluie] opyd Aol ARAME F Y3
o} Bl steAdel dohn ok ¥ #HYe AHS
izlyl sioeg AH LS SAbe] 399%E =
Ashr ¢k 27 Aellell A XA 2y st Auiek
7t AHAA o] AhladeE e AR
# olES Wy dulE o) A BAH g4 F
utsl Aglo] Eallslod AEjLYEo] VR g3 E 7}
ks Azbsdcl w3 Staudinger 52'Y 72 gbo]
2 HE 7F FU 34 282 F944e & A%
= ¢ ol2f9] ohE A AHztoz FIAPH 2
A5t olFr7h FAT dghalellA ZFFHo=
FEAA ) oA AFEFE & Bl oiFr} ¢
e g4 o @ 7Afo & AYES K
ok dlgch ofl defide AdlAgEest o
ghate] A= ddeogH e SFEAN Hegto)
Ao} 51 e 599224 qFghate} 72.8% 3
@ete] Auladen QYEG 2619 HfollE GCS
7} 8olstel 73-9-8} CPCr} 4 ol4el 3lztrl 2290
2 9P olFE ¥k S o] olYe} srjels
B ool gt e F Agelfledle Fbd
A M A A7 A ol e A=
S 3FEE old7t € F Uk ole FEAHA
9] AlslLlgo] o) gAMb el A
PUZANT B3l YEFo] G2 olF7) HIE
stel gt Aol ohE AAaAE A} YES
+ R shg el AWt A 566546
ol &t ARL Al glo 7473, Gl ¥
Fo2 g AdHAZ A8 ALY ge] o] Fo]
A5 gl bl 66-- 754l A & AR Ao ol
ol 4oz ¥t AlAAZ AaElaAeE Al
YelAl =tk el 5665400 ¢F 2l9] Wiz A
22 Q3% AHABAI} A gol oA Als LA
< ol AlsiA =i ARl geg sl Flos
AES7I7E Q&L 654 ol 3t o A3fo)
v ghedez Q% AsEAAIZ wAlste] ASElade
£ el Aj¥et Hfolls AEFo] EolAA At
EAZE A4 ul gBxiell gk AqxsF A =
the Aeldh AL 75l Slv A F 4wy
A 23.3%0|2 o} Eo YEFE 34.6%0|th AA
e gztel 9 AMEe] 18 A Auvich AE
o] T-10% Fasled 5% <hol] AP AE A=z
33 gledl B wle] A AlMEL epinephrine



o|\} atropines} Z-2 FEE Foigt Foll sz 9A
v AlegsA] gkl AEAAZ 2lFo] ulFeld &
7t gldch =g WEel Asladse] A A A
Tro]l BT 1.8%-22 ddxtsle] gla 1 29 Hx|r}
F olgo] El& Zo] AlmlLMee] dlFE pms
s g9le] Hoka Azl Ad4de F9 GCS
3 CPCE Hul 5399 AERF 4499 GCSrl A
HEo] 35% o]l 84 olsl:, CPCY HSE 94
o] gy 4ol 43goz HAe 81%E A&}
ol 2i3tel ElURhate] CPCY tiffo] 1o} 29
A5 Azt B2el ol G2 Asfojrp Y

ol&l o f eloli Alg Mot At AsiF
o2 AHAAN dold AL AFY F U AS
o= AHAA} dold w7tz 2z Qurg {3
stetrt Adladee e ASE Adadeed 4
E58 dA st 2oz Azt

=3 Azbs] Holol @ A2 wwidl rsFex
DNARE 3lojo} 3l ol 2 7158 H¥s|
dAol & Zo|r}. DNAR oA+ 29 ol4he] o
2ol U Aol 71Fo] solof stam 170
Adadesl £35HU X2 E st Aol °ME¥5'-
ek 22l AA Sl dele] Aee Ao~
gAR At =80 FoAst ﬁlt}ﬂtia} $*1
2 @slele vu|g Aot gha 23 A B R 6
H& 771 DNARE Qdche 7159 glx A==
7b = AR X E5E sl BIEAI) ohA] e
£ 3t A4l ES F9hsle Aoz Holglel A
A4 2|u]e] DNARojz} & < i} =3 AdHl44
2 AEY 7hsAel gl Aeols £ et
FE ASgole o E B3 & uizial Age] o
Zolgt o2 AHLAEE Al A A
E Uz ofd H o= 1243 o4 Adx
ek old ZHfoll dliAE FelH) FA9) ¢
7 ke Aztal Holopd ZHolrh Mohr F&7 4
B3] Qlu AlsLME7tR o] A7bol qdxbs] L,
Al ge A Azte] 71 AS-, #A9) olrt g
T AS ATHA, APABel ALsle S, X
o] &3, nAHo Ue A
supportg 45% ol A&EFPFNT
Q2 £&ho] EoleA &S
7 majsfiol Tokx Frt

ko] ol ool M B AL

3-$- advanced cardiac life
gPekn A

+ AdEAEE FAY

A WYl 4

AA A o 2 c Y o AHlade HY 24 M9
slaggol e AAHA 2%l sloh: ol
ol Al Eol A 25 WAA 3 A
ol Aol AR AYY + A& Do)
glol 37} WolAch. vhilR e ol 4% 2% 24
2 A5 AYA@Fe] gt Hos} we
Aoz ol Yok $AE S Axel @A & vl
H3HQ 24 ¢ Wast A3 YA AHsAEE
el dEtelets A AYE F Uk =&
& slojo g} P

# o 2 8

1. American Heart Association: Guideline 2000 for car-
diopulmonary resuscitation and emergency cardiovas-
cular care. Circulation 2000; 102(8 Suppl): 1-1-1-76,
1-142-157.

2. Jacobs I, Callanan V, Nichol G: The Chain of survival.
Ann Emerg Med 2001; 37(4). S$5-S16.

3. Kouwenhoven WB, Jude JR, Knickerbocker GG: Clos-
ed chest cardiac massage. JAMA 1960; 173: 1067-87.

4. Augenstein S, Wenzel V, Krismer AC, Lidner KH: In-
hospital resuscitation. Curr Opin Anaesthesiology
2001, 14: 423-30.

5. Kem KB, Halperin HR, Field J: New Guideline car-
diopulmonary resuscitation and emergency cardiovas-
cular care: Changes in the management of cardiac
arrest. JAMA 2001; 284: 1267-76.

6. Tunstall-Pedoe H, Baily L, Chamberlain DA: Survey
of 3765 cardiopulmonary resuscitation in British hos-
pitals. BMJ 1992; 304: 1347-51.

7. Richard OC, Douglas C, Mary FH: Recommended
Guidelines for reviewing, reporting and conducting re-
search on in-hospital resuscitation: the in-hospital “ut-

Ann Emerg Med 1997; 29: 650-78.

8. Denenberg R: Looking at In-Hospital resuscitation.

Am J Nurs 1999; 99- 29,

9. Mohammad S, Howard L, Ronald M: In-hospital car-
diopulmonary resuscitation: survival in 1 hospital and
literature review. Medicine 1995; 74: 163-75.

10. Skogvoll E, Isern E, Sangolt GK, Gisvold SE: In-
hospital cardiopulmonary resuscitation : 5-years’ inci-
dence and survival according to the utstein template.
Acta Anaesthesiol Scand 1999; 43: 177-84.

11. Sanders AB: Do we need a clinical decision rule for
the discontinuation of cardiac arrest resuscitation?
Arch Intern Med 1999; 159: 119-21.

12. Van Walraven C, Forster Al, Parish DC: Validation

stein style”.



13.

14.

15.

16.

450 oigtulaEs)z) ;M43 A4 T 2002

of a clinical decision aid to discontinue in-hospital
cardiac arrest resuscitation. JAMA 2001; 285: 1602-6.
Staudinger T, Stoiser B, locker GJ: Outcome and prog-
nostic factors in critically ill cancer patients admitted
to the intensive care unit. Crit Care Med 2000; 28:
1322-8.

Van Walraven C, Stiell LG, Wells GA: Do advanced
cardiac life support drugs increase resuscitation rate
from in-hospital cardiac arrest? Ann Emerg Med
1998; 32: 544-553.

Zoch TW, Desbiens NA: Short- and long-term survival
after cardiopulmonary resuscitation. Arch Intern Med
2000; 160: 1969-73.

Ballew KA, Philbrick JT, Caven DE: Predictors of
survival following in-hospital cardiopulmonary resus-

17.

18.

19.

20.

citation. A moving target. Arch Intern Med 1994; 154:
2426-32.

Mohr M, Bahr J, Schmid I: The decision to terminate
resuscitative efforts: results of a questionnaire. Resus-
citation 1997; 31: 51-5.

Schultz SC, Cullinane DC: Predicting in-hospital mor-
tality during cardiopulmonary resuscitation. Resuscita-
tion 1996; 33: 13-5.

Ebell MH, Becker LA, Barry HC: Survival after in-
hospital cardiopulmonary resuscitation: a meta analy-
sis. JGIM 1998; 13: 805-6.

Awoke S, Mouton CP, Parrott M: Outcomes of skilled
cardiopulmonary resuscitation in a long-term-care fa-
cility: futile therapy? JAGS 1992; 40: 593-5.




