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Figure 1. Hospital survival in various group
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(MPMII, 0.339]3}), 5559 F5% SAa(MPMII, 0.33-0.66), il
Tl 2% 32(MPMIl, 0.66°]4). T3 3121 o]l% 654 )
kg 65Aﬂ ooz WFoFSltt.



1. a3

165 ZA7IZF &t 63299 Sarh TeAbAded dA o F H AT
6327 A} TolM 4457 (7T0%)°] AL, 187 (30%)°] AA
AAEJE dAd AZE o]FEE triage 529, futility 199,
inappropriate referral 1169 o2 yelgch JA sxto] ZH-$
immediate admission A7} 3947, delayed admission A7} 51
Holdth A &2 3 A AH A o] FyY 544 (p<0.005)
I A A (G<0.00D ZHel7E A B, ARl AA A
E % MPMII, <eol= 2kol7k glolth. (Table 1,2)



Table 1. Demographic data between admitted and refused

patients
Admitted patients Refused patients
(n=445) (n=187)
Age(years)' 56.5+16.4 58.6+15.8
Male/Femalex 275/170 92/95
Medical/Surgical 159/286 69/118
Diagnosis group#**
Cardiovascular failure 3 4
Respiratory failure 63 8
Neurologic disease 12 7
Neurosurgical disease 8 8
Drug overuse 8 3
Gastrointestinal disease 17 15
Trauma 8 1
Sepsis 34 9
Neoplasm 32 25
Renal failure 7 5
Postoperative/monitoring 93 58
Postoperative/ventilatory support 160 44

*p<0.009, **p<0.001

U'; All values are mean£SD.



Table 2. Observed mortality and MPMII, score between admitted

patients and refused patients

Admitted patients Refused patients
(n=445) (n=187)

Observed mortality

Overall 77(17.3%) 40(21.4%)
triage(n=52) 24(46.2%)

futile(n=19) 16(84.2%)

inappropriate(n=116) 0(0%)
MPI\/IHOl score

Overall 0.22+0.21 0.24+0.23

Triage 0.36+0.20

Futile 0.65+0.21

inappropriate 0.12+0.09

L'; Mortality Probability Model Il,, all values are mean®SD.
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Immediate admission %A}, delayed admission $HAbt 2
triage/futility A+ W] A3}, immediate admission ZHAF-ol
/] delayed admission &A}*, triage/futility SHAp-ol] B8] w0
TYskAl EAH(p<0.05). W, YA T4 HES  immediate
admission 2o A thE 5 ol HlE] A AT Eokt
(p<0.001). 7+ el A §1A Al e AR folstAl AfolE Bl
tHp<0.001). MPMII, #4=oll A% immediate admission &A}-2 t}
2 5 7 H3& 5984 EUtHp<0.05). (Table 3)
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Table 3. Diagnosis, observed mortality and MPMII, score between

immediate, delayed admission and triage/futility patients

Immediate admission Delayed admission Triage/futility

(n=394) (n=51) (n=71)
Age (years)' 56.1£16.4 59.3+15.7° 62+14.2
Male/Female 241/153 34/17 42/29
Medical/Surgical™ 114/280 45/6 53/18
Diagnosis group” ™
Cardiovascular failure 3 0 4
Respiratory failure 43 20 6
Neurologic disease 11 1 5
Neurosurgical disease 8 0 7
Drug overuse 4 4 1
Gastrointestinal 15 2 10
Trauma 7 1 1
Sepsis 26 8 6
Neoplasm 21 11 23
Renal failure 5 2 4
Postoperative/monitoring 92 1 0
Postoperative/ventilatory
159 1 4
support
Observed mortality™ 57(14.4%) 20(39.2%) 40(56.3%)
MPMIIO™ score 0.21£0.20 0.32+0.22° 0.4440.24"

" p<0.05 versus immediate admission
" p<0.05 between three groups
™ p<0.001 between three groups

L' All values are mean=®SD.
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WA e 94 8RR 3.2 B0t 44 AR BAEE
2.9 FA)elA 2

Akol7F it (p=0.2). 44 AA o
inappropriate referral(3H+ 2.934), triage(H+ 2.8%34). 19
futility(F+f 2.8317%) 7ol Hl A4 4 Al ZFol7) gl Tkt
A g 4 =9 244 289 ¥ A A= A, g A
PAAA Aol AA APGES A7 17.3%9 21.4%= #kol7t
@ th.  Inappropriate referral & S A¢3  immediate
admission 3FAF*3} delayed admission A 2 triage/futility 2+
At AA AVTES A2 14.4%, ¢ 39.2% 2 56.3%% FA Y
A 32 ol A o m A R TH(p<0.001). (Table 2) 3+ 28 &
ote] & AEE I E4 ZY, immediate admission At
delayed admission #A}t, triage/futility A A4 =2 F4 Agz
Eo] =JH(p<0.001). (Figure 1)
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Figure 1. Hospital survival in various groups
horizontal axis : time(days)
vertical axis : survival fraction
solid line : immediate admission
dotted line : delayed admission
dashed line : triage/futility
The differences of survival rates between three groups
: p<0.001
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MPMI, & o]&3te] wAI HEF3F AMEE H(standardized
mortality ratio, SMR)&= S22 A4 SxpTod A 0.79=2 A S

Ao FostA 1HT woith. webs dSRo JA AbdEe] W
XS & T AT G AA ATt SMRe] 0.900] A RE
oA 1xHo w@& AL ofYdrh. A A} 5 delayed admission
Aol 79 SMRo| 1.200.2 foakAl 18tk Et) waks o
SHor AA ApgEe] =t 94d Ad 2 F triage FAH
futility #2}9] 2 9% SMRo| 7tz 1.28, 1.302.2 {284 15
o} =kt (Table 4)

Table 4. Standardized Mortality Ratio (SMR) for various groups
(95% CID)

Group SMR
Admitted Patients 0.79(0.73-0.87)*
Immediate admission 0.70(0.64-0.78)
Delayed admission 1.20(1.01-1.47)%
Refused Patients 0.90(0.78-1.04)
Triage 1.28(1.11-1.50)*
Futility 1.30(1.13-1.53)%

*p<0.05 ; it was interpreted as statistically significant if the 95%
CI excluded 1.00

15



ZT3AE QA A-Y #HE QAAE 7] $38He, inappropriate
referral SHAFES A @) 3al triage/futility $HA}F Eoll A E416F31 o).

ool me} 654 o]l Ak o] (p<0.05), WIHA(p<0.001), Zgk
H(p<0.001), =& MPMIl, H5(p<0.001)7} triage/futilityell <] 3k
A AAd AAI ol AABAZE AT} (Table 5)
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Table 5. Factors associated with the decision to refuse admission
to the ICU in triage/futility patients with the logistic regression
model (95% CI)

Factor No. of Patients Odds ratio
Age”

<65yrs 330 1

>=65 186 1.77(1.07-2.93)
Division™

Medical Patients 212 1

Surgical Patients 304 0.19(0.11-0.33)

Diagnostic group™

Cardiovascular failure 7 1
Respiratory failure 69 0.07(0.01-0,40)
Neurologic 17 0.31(0.05-1.94)
Neurosurgical 15 0.66(0.11-4.00)
Drug overuse 9 0.09(0.01-1.22)
Gastrointestinal 27 0.44(0.08-2.34)
Trauma 9 0.09(0.01-1.22)
Sepsis 40 0.13(0.02-0.75)
Neoplasm 55 0.54(0.11-2.64)
Renal failure 11 0.43(0.01-2.77)
Postoperative/monitoring 93 <0.001(<0.001, >999.999)
Postoperative/ventilatory support 164 0.02(0.01-0.11)

MPMIIO group™

0-0.33 347 1
0.34-0.66 134 3.27(1.85-5.78)
>0.66 35 8.89(4.09-19.32)
"p<0.05
“p<0.001
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Abstract

Triage Decision for ICU admission and patients’ outcome

Jae Hoon Lee
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Shin Ok Koh)

We constructed a prospective study to evaluate the outcome of
patients referred to an intensivist for ICU admission as well as
the factors associated with ICU admission refusal.

Patients referred for ICU admission to medico-surgical ICU (2
units, 34 beds) in the Severance hospital, Yonsei university
college of medicine from January 4th to April 24th, 2004 were
included in this study.

When ICU admission was referred, an intensivist took an
assessment of a patient's condition and the number of available
ICU beds into consideration to decide admission of a patient. We
classified the reasons for refusal into three categories:
inappropriate referral (when patients were too well and therefore
expected not to derive benefit from ICU admission); triage (when
patients would derive some benefit from ICU care but insufficient
benefit comparing with other patients under the circumstance of
ICU bed shortage); futility (when patients were too sick to benefit
from ICU, regardless of bed status). Also we classified admitted
patients into two categories: immediate admission (when patients
admitted immediately); delayed admission (when initially refused

but later admitted). After initial evaluation of a patient by an
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intensivist, we checked the patient's outcome for following 28
days.

632 patients had been referred for ICU admission during 16
weeks' study period. Among them, 445(70%) patients were
admitted and  187(30%) patients were refused ICU
admission. 116 patients were refused because of inappropriate
referral, 52 for triage and 19 for futility. 394 patients were
admitted immediately(immediate admission) and 51 were refused
initially but were later admitted(delayed admission). There was
no difference in mortality rates between the admitted
patients(17.3%) and the refused patients(21.4%). But when 116
inappropriate referral patients were excluded, the mortality rates
for immediate admission, delayed admission and triage/futility
were 14.4%, 39.2% and 56.3%, respectively. Standardized
mortality ratio was 0.70 for immediate admission, 1.20 for
delayed admission, 1.28 for triage and 1.30 for futility. This
difference in mortality rates was statistically significant. The
factors associated with refusal for ICU admission were age,
medical division, diagnostic group and high MPMII, grades.

In this study, delayed and refused admission patients had poor
prognosis than immediate admission patients when decision for
ICU admission was made by triage. The factors associated with
refusal for ICU admission were age, medical division, diagnostic
group and high MPMIly grades. An intensivist must carefully come
to a decision when admitting patients to ICU by considering the

appropriate guidelines for ICU admission and triage.

Key Words : Intensive care unit, triage, outcome, mortality,
mortality probability model Io(MPMII,)
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