Prediction model of Unplanned ICU

E transfer after ED admission
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Trauma (n = 56,432)
<18 yearsold (n = 32,166)
Obstetric (n = 929)
: Injury/Intoxication/Suicide (n = 594)
Exduded e
- Not admitted (n = 83,855)
Admitted directly to ICU (n = 4,899)

ED patients
n = 204,936

n = 178,865
Study population
(Medical admission to general wards)
n = 26,071
Unplanned transfer to the ICU No transfer to the ICU
within 48 hours within 48 hours
n =627 n = 25,444
DNR Random sampling
Refuse ICU admission 3/100
Second opinion : Exduded ‘ R R SR SR SR SR 2% .
Major operation 2 Exduded i DNR :
Invasive procedure : : Refused ICU admission i
n =314 : B D
ICU transfer Non-transfer
n =313 n=736

I

Study patients
n=1,049
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Risk of deterioration in patients with infections and
those without infections

Candidate variables
Demographics and comorbidities
> 65 years old
Diabetes
Coronary artery disease
Cerebrovascular disease

Cerebral performance category
of 3or4

Histories of organ failure
Respiratory failure
Congestive heart failure
Severe liver disease
End-stage renal disease
Malignancy, advanced

Immunocompromised

With infections

Without infections

ICU

transfer  Non-transfer

n=135

87 (64.4)
63 (46.7)
22 (16.3)
39 (28.9)

49 (36.3)

10 (7.4)
20 (14.8)
12 (8.9)
11 (8.1)
26 (19.3)
8(5.9)

n=215

94 (43.7)
70 (32.6)
18 (8.4)
39 (18.1)

35 (16.3)

10 (4.7)
11 (5.1)
7(3.3)
6(2.8)
8(3.7)
3(1.4)

OR
(95% CI)

2.3 (1.5-3.6)
1.8 (1.2-2.8)
2.1(1.14.1)
1.8 (1.1-3.0)

29(1.84.9)

1.6 (0.7-4.1)
3.2(1.5-7.0)
29(1.1-7.6)
3.1(1.1-8.6)
6.2 (2.7-14.1)

4.5(1.2-17.1)

<0.001
0.009
0.03
0.03

<0.001

0.35
0.003
0.03
0.04
<0.001
0.03

ICU transfer Non-transfer

n=178

88 (49.4)
66 (37.1)
43 (24.2)
36 (20.2)

28 (15.7)

14 (7.9)
38 (21.3)
29 (16.3)
13 (7.3)
18 (10.1)
5(2.8)

n=>521

223 (42.8)
128 (24.6)
84 (16.1)
75 (14.4)

28(5.4)

6(1.2)
58 (11.1)
22 (4.2)
16 (3.1)
44 (8.4)
7(1.3)

OR
(95% CI)

1.3 (0.9-1.8)
1.8 (1.3-2.6)
1.7 (1.1-2.5)
1.5 (1.0-2.3)

3.3(1.9-5.7)

7.3 (2.8-19.4)
22(1.4-34)
44(2.5-7.9)
2.5(1.2-5.3)
12 (0.7-2.2)
2.1 (0.7-6.8)

0.14
0.002
0.02
0.08

< 0.001

<0.001
0.001

<0.001
0.03
0.54

0.19
1y



Risk of deterioration in patients with infections and
those without infections

With infections

Candidate variables
Abnormal white blood cell”
SIRS®
Organ dysfunctions
Hypotension
Pulmonary dysfunction
Renal dysfunction
Liver dysfunction
Hematological dysfunction
Metabolic dysfunction
Symptoms/signs from MET ¢
criteria
Respiratory compromise

Altered mental status

Seizure

Chest pain (new onset)

ICU

transfer  Non-transfer

n=135
77 (57.0)
100 (74.1)

32 (23.7)
35(25.9)
32 (23.7)
7(5.2)
21 (15.6)
12 (8.9)

35 (25.9)
53.7)

1(0.7)

0 (0)

n=215

93 (43.3)
104 (48.4)

10 (4.7)
18 (8.4)
5(2.3)
2(0.9)
7(3.3)
3(1.4)

16 (7.4)
1(0.5)

0 (0)

0 (0)

OR
(95% CI)

1.7 (1.1-2.7)
3.0(1.94.9)

6.4 (3.0-13.4)
3.8 (2.1-7.1)
13.0 (4.9-34.4)
5.8 (1.2-28.4)
5.5(2.3-13.3)
6.9 (1.9-24.9)

44(23-8.2)
8.2(1.0-71.2)
NA®

NA®

p
0.02
<0.001

<0.001
<0.001
<0.001
0.02
<0.001
0.002

<0.001
0.03
0.39

N.A.©

ICU transfer Non-transfer

n=178
24 (13.5)
88 (49.4)

20 (11.2)
25 (14.0)
29 (16.3)
6 (3.4)
26 (14.6)
13 (7.3)

26 (14.6)
19 (10.7)
10 (5.6)

10 (5.6)

Without infections

n=>521
20(3.8)
103 (19.8)

16 (3.1)
19 (3.6)
41(7.9)
7(1.3)
23 (4.4)
5(1.0)

19 (3.6)
2(0.4)
10 (1.9)

7(1.3)

OR
(95% CI)

3.9 (2.1-7.3)
4.0 (2.8-5.7)

4.0 (2.0-7.9)
43 (2.3-8.0)
23 (1.4-3.8)
2.6 (0.8-7.7)
3.7 (2.1-6.7)
8.1(2.9-23.1)

45(24-84)
31(7.1-134.6)
3.0(1.2-7.4)

44(1.6-11.7)

p
<0.001
<0.001

<0.001
<0.001
0.002
0.11
<0.001
<0.001

< 0.001
<0.001
0.02

0.003




Multiple logistic regression analyses for risk of unplanned ICU transfer.

With infections

Without infections

AUC® (95% CI) 0.91 (0.87-0.96) 0.80 (0.76-0.84)
Variable OR (95% CI) P° OR (95% CI) P
Predispositions
End-stage renal disease 4.0(1.2-12.8) 0.02 3.1(1.3-7.2) 0.009
> 65 years old 2.8(1.64.9) <0.001
History of advanced
; 5.2(2.0-13.3) 0.001
malignancy
Severe liver disease 4.1(2.0-84) <0.001
History of respiratory failure 44(1.5-12.7) 0.007
Cerebral performance
2.9(1.5-5.6) 0.001
category of 3 or 4
Responses
SIRS® 3.1(1.8-5.5) <0.001 2.7(1.74.2) <0.001
HR > 130/min 3.0(1.4-6.1) 0.003
Organ dysfunctions
Hypotension 4.0 (1.7-9.5) 0.002 2.8(1.3-5.9) 0.009
Renal dysfunction 10.6 (3.8-29.9) <0.001 2.0(1.1-3.6) 0.03
Hematological dysfunction 5.9 (2.1-16.6) 0.001 2.6 (1.2-5.3) 0.01

Symptoms/signs from MET*
criteria
Altered mental status

New-onset chest pain

12.1(1.0-142.2)  0.048

34.5 (7.5-158.3)
9.4 (3.3-27.1)

<0.001
<0.001
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AP stV PIROWEA. o JAf 035 1 B
I A P g iNering
* i
m - )JF:EZP:
= Total of 1049 patients
= 2/3— derivation cohort (=" Be= i)
= 1/3— validation cohort
= P,1,R, O f[imodel 57 Ff[ g5t
= Logistic regression analysisty £ g SERH| -~
= b-coefficient [i&1']0.5 > D“'Tﬁj e A [ﬁ@ﬁ@ =
Sl 75 Bl

m Total PIRO score =
P score + I score + R score + O score
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Logistic regression analysis for model construction.

Integer Odds ratio
score® (95%
confidence
Variable B interval) D
Predisposition model
Diabetes 047 1 16(1.1-23) 0.009
Cerebral performance category 115 ) 32(20-50) <0.001
score of 3 or 4
Congestive heart failure 0.50 1 17027 004
Severe liver disease 128 3 36(19-69) <0001
End-stage renal disease 1.10 p. 30(14-64) 0.005
Immune compromise 112 . 30(1.1-84) 003
Insult model
Infections 082 2 23(1632) <0001
Neurological diseases 138 3 40023-70) <0001
Response model
Respiratory rate =30/min 099 2 31(14-51) <0001
Heart rate >130/min 113 2 31Q1.755) <0001
Abnormal white blood cell
- 048 1 16(1.1-23) 0.006
Organ dysfunctions model
Hypotension 121 2 33(17-64) <0001
Pulmonary dysfunction 102 2 28(1649) <0001
Renal dysfunction 0383 2 23(1340) 0.003
Hematological dysfunction 135 3 39(20-73) <0001
Metabolic dysfunction 146 3 43(16-119) 0.005
B coefficient divided by 0.5.
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* Validation

Table 5. PIRO score in ICU TRNASFER vs. Non-TRANSFER group.

PIRO score *
_ [CU TRNASFER Non-TRANSFER p
(median, mean+SD)
Derivation 5. 5. 7837 AU s 2 A <0.001
Validation 6, 6.0+£3.4 2,2.4+2.6 <().001

" Student’s t-test
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* Validation

Predictive vs. observated

deterioration
100

90 -
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60

50
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Validation cohort (%)

30

20

10

0 20 40 60 80 100
Derivation cohort (%)
Figure 2. Predictive vs. observed deterioration (%) in different PIRO risk groups, i.e., that in
the derivation cohort vs. that in the validation cohort.

Dotted line: reference line. Black line: regression line.
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Predictive vs. observated mortality
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Figure 3. Predictive vs. observed inpatient mortality (%) in different PIRO risk groups, i.e.,

that in the derivation cohort vs. that in the validation cohort.

Dotted line: reference line. Black line: regression line.
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