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prediction of hospital mortality in a geriatric intensive care unit
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[ Abstract] Objective To validate the accuracy and feasibility of acute physiology and chronic health evaluation (APACHE) [V
model in critically ill elderly patients. Methods A total of 421 elderly critically ill patients admitted in our hospital from July 2011 to
July 2015 were prospectively recruited in this study. Their APACHE [V scores were calculated within 24 h in ICU. Discrimination and
calibration were respectively assessed by using area under the receiver operating characteristic curve ( ROC AUC) and Hosmer-
Lemeshow (HL) test. Standardized mortality ratio (SMR) was reported to quantify the mortality variation between observation and
prediction and the brier score (BS) to represent the overall performance. Results The mortality rate of the 421 subjects was 33.3%
(140/421). The discrimination of the APACHE [V model was good to excellent ( AUC =0.82, 95% CI. 0.78 - 0.86), but the
calibration was inadequacy according to the results of HL test ( Chi square =20.49, P =0.009). The BS showed good accuracy of
APACHE [V model (BS=0.18), but it may underestimate the in-hospital mortality (SMR =1.50, 95% CI; 1.30 - 1.70) in elderly
critically ill patients. Conclusion The APACHE [V model shows good discrimination in critically ill elderly patients, but has poor
calibration and underestimated in-hospital mortality. Therefore, before we use the risk prediction models for geriatric patients, we
should validate it and employ customized models to fit the population to be predicted.

[ Key words] acute physiology and chronic health evaluation; aged; hospital mortality; prognosis evaluation; validation

This work was supported by National Natural Science Foundation of China (6130010) , the Program of Science and Technology Plan of
Guangdong Province (2012A061400010) , and the Innovative Major Project of Guangzhou City (201508020253).

Corresponding author. GUO Zhen-Hui, E-mail: micugzh@ 126. com

UTARGO R BV IUNAE TR BRI B Rl A AR A A DR, DT T s PR R R A
FEE N AESGTAE I 37 U H 4532 200G il i PO SRR R TN BiUS SR IR RIS R &

Yeim HEA: 2017 -01 - 17; {EEIHHA: 2017 - 04 -27
EEWE: HEKBRRAS4S(6130010) ;) ZRARHE T H (2012A061400010) 5 7 4 T 4187 8 K % 35 (201508020253 )
BEEE . S, E-mail: micugzh@ 126. com



AR ISP 2017 4E6 H28 H 4516 % 4563 Chin J Mult Organ Dis Elderly, Vol.16, No.6, Jun 28, 2017 - 411 -

P A= PR pe M i B IR G P 43 (acute physiology and
chronic health evaluation, APACHE ) £ 4 7£ 2006 4F
HH ol APACHE IV 343 R o 0 WS 4 5 s
(intensive care unit, ICU) Fp &4 B F L5 5, 24
45% ~57%" . BAEBE TR E AR T
AR UL R AR BE R 22 T Bl B , A= TR A= B 7 T
HLA Ry iR PR, DRI O6F 7 A2 18 1 R i AN ]
APACHE V373 R F % B AIZE 5 ICU FEAE &
FHBFSE 45 5 3 WA LA AR AT R 0 A (R
BIe i) T I S A EOE R T R R T
Jei A SCVEA P HER 1 5 A A9 BB IE , S AT
177 W7 T R BESR

1 W&REFE

1.1 AR %

AFE 2011 4E7 F 22015 427 HTIHZEX M
SRS AR FOE BE AR BHIBOIR I 421 B AT 8 4E R
LR 2016 4£ 7 F o B3 359 i, Lotk 62 i,
S (81.5 £8.8) % o Y ABRIE: (1) iy =60 %/ ;
(2) M4 1999 43¢ [ & B AR B 7 25 ICU B A48/
W ) IBIF ME R B E R K m AR, 4
FRAsiE: AfE ICU W] <24 h 5 =365 d; R ALE
ICU; g+ E R E .

1.2 Fik

A B AR ICU 24 h i APACHE IV
Wi, A APACHE IV BRSPS AR AF FISE T 8
HNEL BNy A HERH T PEAl APACHE IV 3
OISR RS TR o BEn 1 B AR AR AR R
U RE I3, 3 4 52 120 & T AE F¢ ¥ (receiver operating
characteristic, ROC ) i £ T 1A 1 ( area under the

curve , AUC) 7R o AL B R B0 dfe 4R o f b sE T
Y RE ), il 34 Hosmer-Lemeshow K6 56 Al , 24 13
ISR ) P A6 T A 55 W0 ¢ U I 35 — 3, T
MY () B HE 55 o A fEALFE T A ( standard
mortality rate, SMR ) A6 55 #52 5 $50 00 1 1 56 1 48 11
TR, R SEPRFE T AT L T 3R A LB . Brier Pf
73 (BS) MR (DYt i B2, 43 25 3% 01l ) ARG
e, N SEBRAE T R AT AL TR W (134 ik 25, VF
I3 O, TN BORS e . Brier 21531 SMR 73
WA, FH 95% B {Z X [A] ( confidence interval ,CI) &
ARG F . MRIEAFRY ARSI ORI NS R RRAE
AT 2 BRI AIE . SRR B 6 N FSPBE i A
A1 E5 S 5 A ICU % ARG
1.3 %itsa®

ROC & F A4 B R F MedCale 12.7, =
Geit /3 i I Ge 3 SPSS19. 0, - ¥E kI3
B bRiEZE (2 £5) FoR, ALILECR T ¢ Ko 1
BB A o R RN, L A X KR
P<0.05 8% %H 511 & X, Hosmer-Lemeshow
K P >0.05 /7 ik R 4F

2 5 R

2.1 EF—MFH

LA 421 i 8, 140 Bl B FFET(33.3% ) .
HEAE B FET B E (1) APACHE IVIE4y 2% 54 4e it
2225 (49.90 +21.89 vs 60. 13 £27.15,P <0.001) .
ABERA SRIFEAS B X Frw R ERA G E X
(P<0.001), 1@HOBREA4(NYHA 7390 =3 9¢) |
P MIEA AR E ST RE N ER AL
B (P<0.05;3% 1),

®1 BEH—MEH

Table 1 Baseline data of all subjects [(n(%) ]
Ttem Survivors(n =281) Non-survivors(n = 140) XZ P value

Comorbities

Chronic cardiac insufficiency 42(14.9) 40(28.6) 11.06 <0.001

Dementia 40(14.2) 33(23.6) 5.68 0.017

Neoplasm 30(10.7) 27(19.3) 5.92 0.015
Type of admission 31.88 <0.001

Department of internal medicine 196(69.8) 128(91.4)

Emergency surgery 5(1.8) 5(3.6)

Elective surgery 80(28.5) 7(5.0)
Patient origin 220.83 <0.001

Emergency admission 103(36.7) 20(14.3)

Department transference 162(57.7) 112(80.0)

Hospital transference 16(5.7) 8(5.7)
Sepsis 109(38.8) 91(65.0) 26.76 <0.001
Mechanical ventilation 86(30.6) 119(85.0) 110.67 <0.001
Renal replacement therapy 33(11.7) 88(62.9) 119.20 <0.001
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Figure 1  Area under the receiver operating characteristic
(ROC) curve of APACHE IV model
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Figure 2 Homer-Lemeshow goodness of fit test and calibration
curves of APACHE IV model
Histogram is the number of patients in each group. The broken line
demonstrates predictded motality, and the solid line demonstrates

actual motality
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Table 2 Performance of APACHE [V model (n=421)
ROC curve Hosmer-lemeshow test
Group Brier score(95% CI) SMR(95% CI)
AUC(95% CI) P value Ve P value
Age
60 - 79 years 0.84(0.77-0.91) <0.001 10.79 0.214 0.19(0.15-0.24) 1.88(1.42-2.33)
=80 years 0.81(0.76 —0.86) <0.001 16.67 0.034 0.18(0.15-0.21) 1.37(1.14 -1.60)
Type of admission
Department of internal medicine ~ 0.79(0.74 —0.84) <0.001 9.71 0.286 0.18(0.15-0.21) 1.53(1.33-1.74)
Emergency surgery 0.80(0.49 -1.00) 0.117 9.55 0.298 0.16(0.06 -0.38) 2.21(0.84 -3.57)
Elective surgery 0.84(0.68 =1.00) 0.003 17.61 0.024 0.21(0.15-0.27) 0.92(0.27 -1.58)
Patient origin
Emergency new admission 0.83(0.74 -0.92) <0.001 8.22 0.412 0.22(0.16 -0.27) 1.39(0.83 -1.94)
Department transference 0.80(0.75-0.85) <0.001 12.91 0.115 0.17(0.15-0.20) 1.51(1.30 -1.73)
Hospital transference 0.79(0.58 -1.00) 0.022 9.70 0.287 0.14(0.04 -0.23) 1.62(0.71 -2.54)
Sepsis 0.79(0.73 -0.85) <0.001 5.24 0.732 0.20(0.16 -0.23) 1.48(1.26-1.70)

APACHE ; acute physiology and chronic health evaluation; ROC receiver operating characteristic; AUC: area under curve; SMR; standard mortality rate
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