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Analysis of Risk Factors to Predict Intensive Care Unit Transfer in Medical in-Patients

JuRy Lee', Hye Ran Choi®

Medical Alert Team, Asan Medical Center, Seoul; 2College of Medicine, University of Ulsan, Seoul, Korea

Purpose: The purpose of this study was to analyze risk factors in predicting medical patients transferred to Intensive Care Unit (ICU)
on the general ward. Methods: We reviewed retrospectively clinical data of 120 medical patients on the general ward and a Modified
Early Warning Score (MEWS) between ICU group and general ward group. Data were analyzed with multivariate logistic regression
and the area under the receiver operating characteristic curves using SPSS/WIN 18.0 program. Results: Fifty-two ICU patients and 68
general ward patients were included. In multivariate logistic regression, the MEWSs (Odds Ratio [OR], 1.91; 95% confidence interval
[Cl], 1.32-2.76), sequential organ failure assessment score (OR, 1.28; 95% Cl, 1.10-1.72), PaO,/FiO; ratio (OR, 0.98; 95% (I, 0.98-0.99),
and saturation (OR, 0.93; 95% Cl, 0.88-0.99) were predictive of ICU transfer. The sensitivity and the specificity of the MEWSs used with
a cut-off value of six were 80.8% and 70.6% respectively for 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. Modified Early Warning Score
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Categories

3 2 0 1 2 3
Respiratory rate (breaths/min) <9 9-14 15-20 21-29 >30
Heart rate (beats/min) <40 41-50 51-100 101-110 111-129 >130
Systolic blood pressure (mmHg) <70 71-80 81-100 101-199 >200
Temperature (°C) <35 35-384 >385
AVPU score Alert Reacting to voice Reactingtopain  Unresponsive

AVPU = Alert, voice, pain, unresponsive.
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A Z7} A 1.2881(95% CL, 1.10-1.72) 27}, S W E AbaEolEo]

AR EH]7F 1 mmHg 57} A] 0.9841(95% CI, 0.98-0.99) AkA~ 335}

=7}1% Z7F A 0.938}(95% CI, 0.88-0.99) 7445}
CH(Table 4).

Total (N=120) General ward (n=68) ICU (n=52)
Variables z D
n (%) or M (IQR) n (%) or M (IQR) n (%) or M (IQR)
Age (yn) 58 (47-69) 59 (51-69) 58 (46-72) -045 652
Male 64 (53.4) 32(47.1) 32(61.5) e4*
Primary admission diagnosis
Chronic lung disease 46 (384) 26(382) 20(385) 873*
Neoplasm 33(27.5) 18 (26.5) 15(28.9) 361
Liver disease 13(10.8) 8(11.8) 5(9.6) 937%
Diabetes mellitus 10(8.3) 4(59) 6(11.5) 218"
Others 18 (15.0) 12(17.6) 6(11.5) 647*
Cause of ICU admission
Respiratory distress 78 (65.0) 42(61.8) 36(69.2) 5117
Septic shock 17 (14.2) 10(14.7) 7(135) 186*
Altered mentality 8(6.6) 3(44) 5(9.6) 2911
Others 17(14.2) 13(19.1) 4(7.7) 1301
Laboratory values
P/F ratio (mmHg) 241 (147-378) 273 (223-435) 151 (97-256) -496 <.001
SOFA score 5(3-7) 4(3-6) 7 (5-9) -390 <.001

*Yates' correction; 'Fisher’s exact test.
M= Median; IQR = Interquartile range; ICU = Intensive care unit; P/F ratio=PaO./FiO,
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Table 3. Analysis of Vital Sign, SpO. and MEWS at Two Point (N=120)
Total (N=120) General ward (n=68) ICU(n=52)
Variables z p
Median (IQR)

8 hr before Medical Emergency Team (MET) contact
SBP (mmHg) 7(100-137) 115 (96-130) 120(101 140) -1.23 220
DBP (mmHg) 70 (60-80) 70 (59-80) 72 (61-85) -1.91 055
HR (beats/min) 108 (93-121) 101 (88-120) H3 (88-120) -278 1005
RR (bpm) 25 (22-28) 24 (22-28) 26 (22-32) -0.83 404
BT (°Q) 36 (36- 38) 36 (36-38) 37(36-38) -1.95 058
GCS 15 (15-15) 15 (15-15) 15(14-15) -122 218
SpOz 96 (93 98) 98 (95-98) 95 (92-98) -279 005
MEWS 4(3-5) 3(2-5) 5(2-6) -2.80 1005

MET contact
SBP (mmHg) 20(97-139)) 120( 01-140) 115(91 138) -133 184
DBP (mmHg) (60 83) 74 (61-85) 67 (53-78) -1.83 067
HR (beats/min) 13(93-135) 107 (88-120) 127 (106-142) -338 001
RR (bpm) (24 34) 26(22-32) 32 (27-40) -3.77 <.001
BT (°C) 36 (36- 38) 37(36-38) 37(37-38) -192 054
GCS 15 (14-15) (14-15) 14 (12-15) -322 001
Sp0; 94 (88 98) (92-98) 90 (80-96) -356 <001
MEWS 6(4-7) (2-6) 7(5-8) -531 <001

ICU=Intensive care unit; IQR=Interquartile range; SBP = Systolic blood pressure; DBP = Diastolic blood pressure; HR=Heart rate; RR = Respiratory rate; bpm =
breaths per minute; BT =Body temperature; GCS = Glasgow coma scale; SpO, = Saturation of peripheral oxygen; MEWS = Modified early warning score.

Table 4. Logistic Regression Analysis for ICU Transfer (N=120)
8 hr before MET contact MET contact
) Crude OR Adjusted OR Crude OR Adjusted OR
Variables
OR [95% Cl] OR [95% CI] OR [95% CI] OR [95% CI]
(p) (p) (p) (p)

HR (beats/min) 1.02[1.01-1.04] 1.02[0.99-1.04] 1.02 [1.00-1.03] 1.00[0.97-1.02]
(014) (.266) (023) (: 607)

RR (bpm) 1.03[0.97-1.10] - 1.08[1.03-1.13] 1.07 [1.00-1.15]
(391) (003) (058)

BT (°O) 1.23[0.86-1.77] - 0.98[0.88-1.10] -
(253) (660)

GCS 0.921[0.71-1.20] - 0.811[0.70-0.94] 1.16 [0.93-1.45]
(.557) (.004) (197)

SpO; (%) 0.85[0.77-0.95] 0.851[0.77-0.95] 0.940.90-0.98] 0.93[0.88-0.99]
(003) (004) (.006) (016)

P/F ratio (mmHag) - - 0.9710.97-0.99] 0.98 [0.98-0.99]

(<.001) (002)

MEWS 1.35[1.08-1.69] 1.19[0.87-1.63] 1.96 [1.50-2.55] 1.91[1.32-2.76]
(.008) (.287) (<.001) (<.001)

SOFA score - - 144[1.23-1.69] 1.28[1.10-1.72]

(<.001) (012)

ICU=Intensive care unit; MET =Medical emergency team; OR=0dds ratio; Cl=

Confidence interval; HR=Heart rate; RR=Respiratory rate; bpm = breaths per

minute; BT=Body temperature; GCS=Glasgow coma scale; SpO,= Saturation of peripheral oxygen; P/F ratio= Pa0,/FiO; ratio; MEWS=Modified early warmning

score; SOFA = Sequential organ failure assessment.
3. MEWS2| S S0 Chgt Ef =

MEWS7} 23214 AEof n]2]= §.3E ROC curveZ o|-8-5}
o] AUCE EA3H Av}F MET 9J&] A|Z 3 MET 9] 8AJ7F A AJF

o A9] AUCE 22} 0.82 (95% CI 0.75-0.90), 0.65 (95% CI 0.55-0.75) %
LHERATE METO] 2] =] A132] MEWSS] ROC curveo| A S84}
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— MEWS MET contact
---- MEWS 8hr before MET contact
—— Reference line

AUC0.82 (0.75-0.90), p < .001
AUC0.65 (0.55-0.75), p= 006

Cut-off value of AUC

A point: score 4, sensitivity 100.0%, specificity 38.2%
B point: score 5, sensitivity 96.2%, specificity 52.9%
C point: score 6, sensitivity 80.8%, specificity 70.6%

Figure 1. Receiver operator characteristic curve to predict ICU transfer.
ICU = Intensive care unit; MEWS = Modified early warning score; MET =
Medical emergency team; AUC= Area under the curve.
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