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Abstract Purpose: When a patient with acute deterioration occurs in a ward, the decision to transfer
to intensive care unit (ICU) is critical to improve the patient’s outcomes. However, when available ICU
resources limited, it is difficult to determine which of the deteriorating ward patients to transfer to the
ICU. Therefore the purpose of this study was to identify risk factors in predicting deteriorating ward
patients transferred to intensive care unit (ICU). Methods: We reviewed retrospectively clinical data of
2,945 deteriorating ward patients who referred medical emergency team. Data were analyzed with
multivariate logistic regression. Results: The solid cancer that diagnosed at hospitalization (odds
ratio[OR] 0.39; 95% confidence interval [CI] 0.32—0.47), when the cause of deterioration was respiratory
problem (1.51; 95% CI 1.17—1.95), high MEWS (1.22; 1.17—1.28) and SpO2/Fi0O2 score (2.41; 2.23—2.60)
were predictive of ICU transfer. Conclusion: These findings suggest that early prediction and treatment

of patients with high risk of ICU transfer may improve the prognosis of patients.
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Table 1. Components of Scoring Systems in Patients with Critically Ill.

Scoring systems Items

MEWS [11] 3 point 2 point 1 point 0 point 1 point 2 point 3 point

SBP(mmHg) = 70 71 to 80 81 to 100 101 to 199 = 200

HR(beats/min) = 40 41 to 50 51 to 100 101 to 110 111 to 129 = 130

RR(breaths/min) <9 9 to 14 15 to 20 21 to 29 > 30

BT(TC) < 35.0 35.0 to 38.4 = 385

Conscious level Alert Verbal Pain Unresponsive

SF score[20] 0 point 2 point 3 point
SpO4/Fi0, >315 315 to 234 = 235

MEWS=modified early warning score, SBP=systolic blood pressure, HR=heart rate, RR=respiratory rate,

BT=body temperature, SF score=Sp02/Fi02 score

Table 2. Baseline Characteristics of the Patients according to Intensive Care Unit admission
Variables Overall Ward ICU D

Number (%) 2915 1649 (56.6) 1266 (43.4)

Age, yr 64 (53—-72) 64 (53—-73) 64 (52—-72) 235

Male gender, n (%) 1801 (61.8) 991 (60.1) 810 (64.0) .036

Comorbidities, n (%)

Solid tumor 1312 (45.0) 878 (53.2) 434 (34.3) <.001
Hematological malignancies 381 (13.1) 178 (10.8) 203 (16.0) <.001
Chronic lung disease 360 (12.3) 201 (12.2) 159 (12.6) .807

Chronic heart disease 1279 (43.9) 728 (44.1) 551 (43.5) 765

Chronic liver disease 461 (15.8) 247 (15.0) 214 (16.9) 174

Cause for deterioration, n (%)

Respiratory cause 1693 (58.1) 918 (55.7) 775 (61.2) .003
Sepsis/septic shock 672 (23.1) 419 (25.4) 253 (20.0) <.001
Hypovolemic shock 242 (8.3) 135 (8.2) 107 (8.5) .850
Altered mentality 206 (7.1) 111 (6.7) 95 (7.5) 463
Cardiogenic shock 28 (1.0) 11 (0.7) 17 (1.3) .096
Anaphylactic shock 20 (0.7) 16 (1.0) 4 (0.3) .058

Vital  parameter at first MET activation
SBP (mmHg) 114 (90—137) 112 (91-133) 117 (90—141) .051
Heart rate  (beats/min) 110 (92-128) 108 (90—123) 114 (95-132) <.001
RR  (breaths/min) 24 (20-30) 24 (20—-28) 26 (22—-32) <.001
Body temperature (C) 36.9 (36.4—37.7) 36.9 (36.5—37.7) 36.9 (36.4—37.8) 778
Mental status
Alert 1876 (64.4) 1204 (73.0) 672 (53.1) <.001
Verbal response 145 (5.0) 71 (4.3) 74 (5.8) .070
Pain response 413 (14.2) 204 (12.4) 209 (16.5) .002
Unresponsive 481 (16.5) 170 (10.3) 311 (24.6) <.001

Sp02 (%) 95 (90—-98) 95 (91-98) 93 (88—-97) <.001

Fi02 (%) 37 (21-50) 29 (21-45) 45 (25-61) <.001

SpO2/Fi02 ratio 248 (180—396) 294 (196—438) 184 (139-357) <.001

SpO2/Fi02 score 2 (0-3) 0 (0-2) 2 (1-3) <.001

MEWS 5 (3-6) 4 (3-5) 6 (4—7) <.001

SOFA 5 (3-8) 4 (3-7) 6 (4—9) <.001

MET=medical emergency team, IQR=interquartile range, SOFA=sequential organ failure assessment.

Data are expressed as median with interquartile range or number (percentage).
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Table 3. Univariate and Multivariate Logistic Regression
Analyses for Intensive Care Unit Admission

Univariate Multivariate”
Variables OR OR
(95% CI) P (95% CI) P
1.00 1.00
Age 0.99-1.000 %19 (999-1.00) 10
Male 1.18 1.14
(ref: female)  (L01-1.37) 9% (oos-138) 177
, 0.46 0.39
Solid tumor (0.39-053) <0001 (o35 047) <001
Hematological 1.58 1.18
malignancies (1.27-1.96) <000T  (ggg-159 261
Respiratory 1.26 1.51
cause (Log-146) %00 (117195 <001
Sepsis/septic 0.73 0.91
shock (0.61-0.88) 001 (gpg-122) 0%
MEWS 1.44 <0.001 1.22 (1.17-1.28) <.001
: (1.38-1.50) ~0.001 1.22 (LI7—1. ‘
2.50 2.41
SF score (2.34-2.67) “000L (593 950y <001

OR=0dds ratio, 95% CI= 95% confident interval, MEWS=modified early
warning score,

SF score=Sp02/Fi02 score

*Multivariate=Hosmer and lemeshow test p=.035, Nagelkerke R’=.421
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CI 0.68—0.72)1 =2 Aoz eyt T3l
MEWS_SF score AUC + 0.81 (95% CI 0.79—0. SZ)E
SF scores @522 A8k Zlnt MEWS$H SF
score”} ARet A9 A 2 A5 gk A
o] 71 w2 Aoz YeltH(Figure 1).

A% 59

-1 O

curves o€

4, =9
B Aol duHE ots} shafol A 2 s
g a9le ofs) Yelo] TEFA %, MEWSS} SF
score”} & -‘%E LERSE T



472 TALEEFAT A198 A4E

0.8 e

0.6

0.4

Sensitivity

021 ICU transfer

0.0 T T T T
0.0 0.2 04 0.6 0.8 1.0

1-specificity
= SF score AUC 0.78 (0.77-0.80)  P<.001
= « MEWS_SF score AUC 0.81(0.79-0.82) P<.001
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— Reference

Fig. 1. Receiver operator characteristic curve for ability
to predict ICU transfer.

ICU=intensive care unit, SF score=Sp02/Fi02 score, MEWS=modified
early warning score, AUC=area under curve
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