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Prediction of in-Hospital Mortality in Older Patients as

Determined by Comprehensive Geriatric Assessment (EGA)

Chia-Hul Sun#,¥in-Yi Chou #.Y(-Shan Lee & Shuo-Chun Weng %, 2'Cheng-Futin%
FiiHstan Kuo 2 and Shit-Yi Lin 2
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& Gerontology. Taichung

Elders with multimorbidity and disability were faced
with increased risk of in-hospital death. As Taiwan
becoming a super-aged society by 2030, it Is
Important for our medical staff to Iidentify
hospitalized elders with high risk of mortality, and to
apply intervention as early as possible. We have
evaluated our elderly patients’ medical, functional,

The m-hospntal mortality rate among our population
was 3.4%. Predictor of in-hospital mortality were
Identified using multivariate logistic regression,
which are extremely old age (2 90 years), longer
length of stay (>18 days), fall in recent one year,
polypharmacy (> 5 medications), extremely poor
functional status by Barthel index (BI=0) and

mental, and social condition through Compreh
Geriatric Assessment {CGA) in our geriatric ward
since 2008, and through this study we aim to
investigate predictors of in-hospital mortality among
patients aged 265 years admitted to ward, and to
derive a scoring system identifying patients at higher
mortality risk.

" Design and Method

We Included 1,947 patients admitted to a gerlatric
ward in a tertiary hospital from July 2012 to August
2018, whose comprehensive geriatric assessment
(CGA) were assessed by trained physicians and
nurses. We conducted univariate and multivariate
analyses to identify factors associated with in-
hospital mortality using logistic regression analysis.
The performance of prediction model derived is
analyzed by Receiver Operating Characteristic
analysis, and optimal cut-off point by Youden Index
analysis.

ition by Mini-Nutritional Assessment
(MNA<18). A scoring system was derived thereafter,
with a total score of 11 with old age, longer length of
stay, polypharmacy, dependent functional status,
and malnutrition having 2 points each, and recent
fall in one year as 1 point. We calculated Youden
index by each point of the derived system; when cut-
off point was set > 6, area under curve was optimal,
\_with a value 07 0.783.

In this study, polypharmacy, malnutrition and poor
functional status, three of CGA components, were
associated with in-hospital mortality among
hospitalized elders. With the CGA-derived scoring
system, we plan to identify patients with higher risk
of mortality, and apply early intervention, e.g.,
nutritional support and rehabilitation, to prevent
death in advance. Further validation of the model
and evaluation of intervention accordingly s
\_required.

J

‘and Youdua index

A'CGA-derived scoring

system had fair
‘predictability of in-

Lnrasn

Tee57517

thospital mortality, and

10808338

" could assistin early

[RESETL)

antervention preventing

TTizoass

in-hospital death;

=

COi Rieclosurs

Bin A3k, CORT, b

| harve o firarcial relaticoships ta datioss.

=N

13

RS HLEE

LHRAE



Prediction of in: Hospltal Mortahty in Older Patients as
Determlned by Comprehensive Geriatric Assessment (CGA)

Chia-Hui Sun‘t; Yin=Yi Chot 2, Yu-Shan Lee 2; Shuo-Chun Weng 2, Cheng-Fu'Lin 2,
FutHsuan Kuo 2and Shih-Yi Lin=

4 Department of Family Medicine, Taichung Veterans General Haspital, Taichung 46705, Taiwan: email: |5832850612@gmail.com
2 Centerfor Geriatrics & Gerontolagy, TaichungiVeterans General Hospital, Taichung 40705, Taiwan

troduci : N :
Elders with multimorbidity and disability were faced The in-hospital mortality rate among our population
with increased risk of in-hospital death. As Taiwan was 3.4%. Predictor of in-hospital mortality were
becoming a super-aged society by 2030, it is identified using multivariate logistic regression,
important for our medical staff to identify which are extremely old age (> 90 years), longer
hospitalized elders with high risk of mortality, and to length of stay (>18 days), fall in recent one year,
apply intervention as early as possible. We have polypharmacy (> 5 medications), extremely poor
evaluated our elderly patients’ medical, functional, functional status by Barthel Index (BI=0) and
mental, and social condition through Comprehensive malnutrition by Mini-Nutritional Assessment
Geriatric Assessment (CGA) in our geriatric ward (MNA<18). A scoring system was derived thereafter,
since 2008, and through this study we aim to with a total score of 11 with old age, longer length of
investigate pI'EdiCtOI'S of in—hospital mortality among stay, polypharmacy' dependent functional status,
patients aged 265 years admitted to ward, and to and malnutrition having 2 points each, and recent
derive a scoring system identifying patients at higher fall in one year as 1 point. We calculated Youden
\_mortality risk. ) index by each point of the derived system; when cut-
off point was set > 6, area under curve was optimal,
_ Kwith a value of 0.783. )
We included 1,947 patients admltted to a geriatric R—
ward in a tertiary hospital from July 2012 to August . Discussion
2018, whose comprehensive geriatric assessment In this study, polypharmacy, malnutrition and poor
(CGA) were assessed by trained physicians and functional status, three of CGA components, were
nurses. We conducted univariate and multivariate associated with in-hospital mortality among
analyses to identify factors associated with in- hospitalized elders. With the CGA-derived scoring
hospital mortality using logistic regression analysis. system, we plan to identify patients with higher risk
The performance of prediction model derived is of mortality, and apply early intervention, e.g,
analyzed by Receiver Operating Characteristic nutritional support and rehabilitation, to prevent
analysis, and optimal cut-off point by Youden Index death in advance. Further validation of the model
analysis. and evaluation of intervention accordingly is
~ \required. )
Tablel Basic Characteristics of the Study Cohort- 1,948 H ized Elders Table 3. ROC Analysis, Sensitivity, Specificity, and Youden Index
i RAB urvi 3 p| j atleferentCut-off PointsofPred:cnon Model
‘ TR
[ 81 | soa 8.1 84.1 138 <0.001 .9-72,7'9-83.3..'
(61.9%) 1161 (61.7%) a4 (66.7%) 0.491 ﬁgpﬁcllj;"y“?‘f: Ityqaj?;;?ge’xs
+10.5 12:1 +10.0 19.7 +17.8 0.002 0.206 1176
43 239 43 | 225 146 0.042 0.444 1323
(42.1%) 783 41.6% 37 56.1% 0.027 0.627 1.430
(67.7%) 1263 67.1% 56 84.85% 0.004 0.737 1.434
321 737 317 531 362 0.001 0.851 L4aa+s
+32.1 48.1 +31.9 20.0 +25.5 0.004 0.913 1337
129 37 239 19 1224 <0.001 2:333 i:;;:
25 24 25 0.7 13 <0.001 0.995 1040
5.1 20.6 5.0 15.2 +4.9 <0.001 0.998 1.028
1.6 25 +15 3.0 +1.8 <0.034
(34‘7)
percentage

Table 2. Univariate and Multivariate Analysis of Predictors of In-hospital Mortality

A CGA-derived scoring

Umvarlate Logistic Regression Analysls Multiple Logistic Regression Analysis
* ; -
(m’c"?;;;é"(l:‘ll‘?d L el value & Adjustgcl( Z:k“:a;‘;z:e“ﬂ":‘;va'@} SYStem had f alr.

2680 |1.533-4.687| 0.001%* 2032 [1.130-3.653| 0.018 2 predictability of in-
3256 |1.965-5.394| <0.001** 2268 |1.327-3874| 0.3 2 o P
1791 |1.092-2.937| 0.021°** 1748 |1.048-2917| 0.033 1 hOSPItal Inox tahty: and
2745 |1391-5416| 0.004** | 2080 |1.040-4.158| 0.038 2 could assistin ear]y
3222 |1.6406.330| 0.001%* - - - = . . .
5016 |2.987-8.421| <0.001** 2390 |1.3034.383| 0.005 2 %ntervel}tlon preventlng
4856 |2.8838179| <0.001** | 2433 [1.320-4.486| 0.004 2 1n-hosp1ta1 death.

2242 |1102-4.562| 0026°* - - - : e

Prgvlou‘s a.dmlssﬁpn hlfgc;_ry' 1342 [0.772-2.332( 0.297 - - - ] COI Disclosure
Dichotomized with Age2 90 years, Length of stay>18 days, Fall in one year>0, BI=0, MNA<18, CCI>2, Number of admission>0
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