Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2021 Aug 18; 9(B):872-877.

https://doi.org/10.3889/0amjms.2021.6599
elSSN: 1857-9655

Category: B - Clinical Sciences

Section: Geriatrics

o
PR
G

P,
s
§

OPEN a ACCESS

A Preliminary Scoring Model to Predict In-hospital Mortality Risk
for Geriatric Patients with Delirium

Nyoman Astika', Dwijo Anargha Sindhughosa'®, R. A. Tuty Kuswardhani', Ida Bagus Amertha Putra Manuaba®®

1Department of Internal Medicine, Faculty of Medicine, Universitas Udayana, Sanglah General Hospital, Denpasar, Bali,
Indonesia; 2Depan‘ment of Medicine, College of Medicine, Taipei Medical University, Taipei, Taiwan; *Medical and Health
Education Unit, Faculty of Medicine, Universitas Udayana, Denpasar, Bali, Indonesia

Edited by: Mirko Spiroski

Citation: Astika IN, Sindhughosa DA, Kuswardhani RAT,
Manuaba IBAP. A Preliminary Scoring Model to Predict
In-hospital Mortality Risk for Geriatric Patients with
Delirium. Open Access Maced J Med Sci. 2021 Aug 18;
9(B):872-877. https://doi.org/10.3889/0amjms.2021.6599
Keywords: Delirium; In-hospital mortality risk; Geriatric;
Scoring model

*Correspondence: Dwijo Anargha Sindhughosa,
Department of Internal Medicine, Faculty of Medicine,
Universitas Udayana/Sanglah General Hospital, Denpasar,
Bali, Indonesia. E-mail: dwijo_anargha@unud.ac.id
Received: 08-Jun-2021

Revised: 15-Jul-2021

Accepted: 08-Aug-2021

Copyright: © 2021 Nyoman Astika,

Dwijo Anargha Sindhughosa, R. A. Tuty Kuswardhani,

Ida Bagus Amertha Putra Manuaba

Funding: This research did not receive any financial
support

Competing Interests: The authors have declared that no
competing interest exists

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Delirium is an acute neuropsychiatric condition
which accounts for approximately 25% of people aged
over 65 years old being hospitalized. It characterized
by acute and fluctuated onset of attention disorders,
arousal,
behavior along with disturbance in perception and
sleep cycle. The etiology is complex and multifactorial,
including infection, sleep deprivation, pain, specific
organ disturbances, and metabolic alteration [1].

consciousness, memaory,

Delirium associated with
morbidity, mortality, and loss of independence [2]. The
previous studies reported the association between
delirium and mortality in the setting of hospital, although
the obtained finding inconsistent. Study conducted by
Dolan et al. [3] found that delirium is not associated
with mortality after adjusted with confounding factors,
but in contrast with Kakuma et al. [4], in which delirium
associated with increased risk of mortality even after
adjusted with confounding factors. If linked with mortality
in hospitalized delirium patients, the index admission
mortality rate is between 9% and 23.9% [5], [6].

Abstract

BACKGROUND: Elderly patients are at an increased risk of death, particularly those with altered mental status.

AIM: We aimed to develop a scoring model from simple clinical data and routine laboratory testing to aid in predicting
in-hospital mortality risk for geriatric patients with delirium.

METHODS: A total of 73 hospitalized geriatric patients with delirium were included in the study. A multivariate
regression analysis employed to obtain independent risk factors to predict in-hospital mortality. All patients were
followed until dead or discharged from hospital. The formula of (B/SE)/lowest B/SE was used to calculate the scores
for each variable with strong discrimination power to be included in scoring system.

RESULTS: A total of 25 (34.2%) of patients were death when being hospitalized. The mean age of the patients was
73.27 + 7.8. From a total of 20 probable variables, three variables were then included in constructing the scoring
model; no caregiver (p < 0.012), abnormal diastolic blood pressure (p < 0.05), and abnormal serum SGOT levels
(p < 0.03). Each variable was scored as 1, following the use of formula. Total score ranges from 0 to maximum of
3. The cutoff score of 2 2 provided the best accuracy with sensitivity of 40% and specificity of 89.6% (p < 0.001).
The probability of in-hospital mortality was 8.8%, 32.6%, 70.8%, and 92.4% for the total score of 0, 1, 2, and 3,
respectively.

CONCLUSION: This novel scoring system with simple examination may aid to identify geriatric patients with delirium
which possess higher risk for in-hospital mortality.

A plentiful of study regarding delirium in
hospitalized patients has been performed. Various
serial cases and case—control study has reported the
important predisposing and precipitating factors for
the occurrence of delirium. The predisposing factors
are very dependent to the setting. In the setting of
medical wards, polypharmacy, use of psychoactive
drugs, physical restraints, and renal impairment are
main factors. A study by Magny et al. [7] found that
infection in particular organs, neurological condition,
and other acute diseases (heart failure, hypoglycemia,
malignancy, etc.) are factors which may precipitate
delirium.

orientation, and

increased risk of

From the existing literatures, it could be
hypnotized that delirium could affect the risk of mortality
among geriatric patients. However, there are still no
existing literature which describe the development
available scoring system to predict in-hospital mortality
of delirium patients. One study has described the impact
of delirium on in-hospital mortality risk in intensive care
settings, and only adding delirium to currently available
the Acute Physiology and Chronic Health Evaluation-II
(APACHE-II) score, but not develop a new scoring
system [8]. The precipitating factors of delirium included
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infection, electrolyte and metabolic alteration, and
specific organ disturbances. Hence, using the simple
and routine laboratory markers which indicate infection,
metabolic disturbance, and specific organ disturbances,
we aimed to predict the risk for in-hospital mortality of
geriatric delirium patients.

Methods

Population and study design

This was a prospective cohort study involved
73 geriatric patients with delirium to predict the risk for
in-hospital mortality of geriatric delirium patients. The
study consisted of 34 male and 39 female patients.
All geriatric patients (=60 years old) with delirium
were included in this study. The diagnosis of delirium
was set by the clinical and confirmed with Confusion
Assessment Method (CAM). The sample obtained
with consecutive sampling. Disease comorbidity
(caregiver status, history of diseases, e.g. heart failure,
hypertension, diabetes mellitus, and kidney failure) of
the patients obtained from comprehensive interview.
Physical examination performed to obtain systolic and
diastolic blood pressure, pulse rate, and temperature of
the patients. Routine laboratory tests which included in
this study were white blood cells, hemoglobin, fasting
blood glucose, aspartate aminotransferase (AST) level,
albumin, blood urea nitrogen (BUN), creatinine, natrium,
and pH of the artery. The exclusion criteria were patients
with malignancy. This study has been approved by local
ethical committee. All study participants, or their legal
guardian, provided informed written consent before
study enroliment.

Demographic, clinical, and laboratory
value of the study

The variables included in this study were 20
variables, in which each variable classified into two
classifications. Age classified into two categories, with
cutoff of 73 (obtained from the mean age of the study).
Caregiver status defined as whether the patients had
any caregiver before admission. It was divided into
no (without) caregiver and yes. Diseases comorbidity
was classified into yes (with) or no (without) history of
the diseases. Normal systolic blood pressure defined
as 90-140 mmHg, while normal diastolic blood
pressure defined as 60—90 mmHg. Normal pulse rate
was 60-100 times/min. The patients defined as fever
if the axilla temperature was more than 37.5°C when
admitted. Leukocytosis was defined as white blood
cells >11 x 103/uL and anemia if the hemoglobin level
<10 g/dL. Normal fasting blood glucose was defined

as 70-130. Abnormal AST defined as >2 times upper
normal limit. Hypoalbuminemia defined if the albumin
serum level <3 g/dL, while high BUN level defined as
>23 mg/dL. High serum creatinine defined as >1.3 mg/
dL and normal natrium levels if the natrium serum was
136—-145 mmol/L; normal artery pH defined as 7.35-7 .4.

Statistical analysis

Statistical analysis was performed with
Statistical Package for the Social Sciences
version 23.0. Descriptive analysis was performed for
all variables. Data with normal distribution presented as
mean * standard deviation, while data without normal
distribution presented as median (minimum—-maximum
value). Independent t-test and Mann—Whitney U-test
were performed as appropriate. Bivariate analysis of
categorical data was done with either Chi-square or
Fisher’s exact test. p < 0.05 was considered statistically
significant.

Multivariate analysis of regression logistic was
performed for all 20 variables to obtain independent
risk factors to predict in-hospital mortality in geriatric
patients with delirium. The backward method was used
for this analysis. All significant variables with strong
discrimination power were included in final scoring
system. The following formula was used to calculate
the scores for each variable in scoring system: (B/SE)/
lowest B/SE. The quality of the scoring system obtained
was analyzed with receiver operating characteristic
(ROC) curves. To obtain the probability of in-hospital
mortality, formula of: 1/1 + exp (-y) was used. The ROC
curve performed to determine the optimal cutoff for the
scoring system.

Results

A total of 73 geriatric patients in Sanglah
General Hospital were included in this study. All
patients were in delirium. Twenty-five patients (34.2%)
were death when being hospitalized. The mean age of
the patients involved in this study was 73.27 + 7.8. The
demographic characteristics of the study samples are
depicted in Table 1.

We identify the variables in which it may be
related to the prognosis of the patients. The variables
being included were disease comorbidity (history of
diseases), physical examination, and routine laboratory
examination (complete blood count, chemistry,
electrolyte, and pH of the artery). A total of 20 variables
were included in the study. Bivariate analysis was
performed (Table 2). The variables of caregiver
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and pulse rate associated with in-hospital mortality
(p =0.001 and p = 0.005, respectively).

Table 1: Demographic characteristics of study patients

Characteristics Patients’ outcome p value
Dead (n = 25) Alive (n = 48)

Age, years 72.56 + 8.257 73.65 + 7.561 0.57%

Systolic blood pressure, mmHg 120 (80-180) 120 (70-170) 0.28"

Diastolic blood pressure, mmHg 70 (50-100) 80 (40-100) 0.05°

Pulse rate, times/minutes 110 (77-129) 90 (76-120) 0.01°

Temperature, °C 37.3(36.4-38.3) 36.8 (36-38.5) <0.01b

Leukocytes, 10°/uL 12.7 (6.89-22.64)  11.65 (5.41-879) 0.19°

Hemoglobin, g/dL 11.77 £1.97 11.13 £2.81 0.32°
AST, U/L 28.5 (7.7-419.7) 23.6 (6.6-209.6) 0.20°
Albumin, g/dL 3.4 (1.5-4.7) 3.4 (1.7-32) 0.98°
BUN, mg/dL 28.4 (5.8-174) 20.75 (0.43-216.8)  0.15°
SC, mg/dL 1.48 (0.26-12.32)  1.09 (0.26-20.3) 0.36°
Fasting blood glucose, mg/dL 126 (78-240) 128 (70-229) 0.70°
Blood pH 7.4 (7.01-7.53) 7.42 (7.11-7.61) 0.24°
Natrium, mmol/L 139 (114-151) 141 (116-164) 0.62°

AST: Aspartate aminotransferase, BUN: Blood urea nitrogen, SC: Serum creatinine. “Data analyzed with
independent samples t-test, "data analyzed with Mann-Whitney

In the final model of the multivariate analysis
with logistic regression, it was found that three variables
out of a total of 20 variables included in the multivariate
analysis were significant; without caregiver (p = 0.012),
abnormal diastolic blood pressure (p = 0.05), and
abnormal serum AST (p = 0.03) (Table 3). To determine
its quality, the Hosmer and Lemeshow test was
performed, depicting a significance of >0.05. The
area under curve (AUC) of the final model showed the
total of 82% (p < 0.001, Figure 1). Only the significant
variables were included in the scoring system. Each
variable was scored as 1, following the use of formula:
(B/SE)/lowest B/SE.

Table 2: Bivariate analysis of all potential variables in predicting
in-hospital mortality

ROC Curve
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Characteristics Patients’ outcome p value
Dead (n= 25) Alive (n = 48)

Gender, n (%)
Male 14 (41.2) 20 (58.8) 0.24*
Female 11(28.2) 28 (71.8)

Age
>73 11 (30.6) 25 (69.4) 0.51*
<73 14 (37.8) 23 (62.2)

Caregiver
No 23 (46.9) 26 (53.1) 0.001*
Yes 2(8.3) 22 (91.7)

History of heart failure
Yes 8(57.1) 6 (42.9) 0.06**
No 17 (28.8) 42 (71.2)

History of hypertension
Yes 14 (42.4) 19 (57.6) 0.18*
No 11 (27.5) 29 (72.5)

History of diabetes mellitus
Yes 12 (48) 13 (52) 0.07*
No 13(27.1) 35(72.9)

History of kidney failure
Yes 10 (52.6) 9 (47.4) 0.05*
No 15 (27.8) 39 (72.2)

Systolic blood pressure
Abnormal 8 (44.4) 10 (55.6) 0.29*
Normal 17 (30.9) 38 (69.1)

Diastolic blood pressure
Abnormal 7 (63.6) 4 (36.4) 0.04**
Normal 18 (29) 44(71)

Pulse rate
Abnormal 14 (56) 11 (44) 0.005*
Normal 11(22.9) 37 (77.1)

Fever
Yes 6 (66.7) 3(33.3) 0.06**
No 19 (29.7) 45 (70.3)

Leukocytosis
Yes 18 (40) 27 (60) 0.19*
No 7 (25) 21 (75)

Anemia
Yes 5(22.7) 17 (77.3) 0.17*
No 20 (39.2) 31(60.8)

Fasting blood glucose
Abnormal 11 (36.7) 19 (63.3) 0.72*
Normal 14 (32.6) 29 (67.4)

AST serum level
Abnormal 5 (55.6) 4 (44.4) 0.26**
Normal 20 (31.3) 44 (68.8)

Hypoalbuminemia
Yes 5(27.8) 13 (72.2) 0.51*
No 20 (36.4) 35 (63.6)

BUN
High 14 (40) 21 (60) 0.32*
Normal 11 (28.9) 27 (71.1)

Serum creatinine
High 15 (40.5) 22 (59.5) 0.25
Normal 10 (27.8) 26 (72.2)

Natrium levels
Abnormal 14 (41.2) 20 (58.8) 0.24*
Normal 11 (28.2) 28 (71.8)

pH of artery
Abnormal 17 (39.5) 26 (60.5) 0.25*
Normal 8(26.7) 22 (73.3)

*Chi-square, **Fisher’s exact, AST: Aspartate aminotransferase, BUN: Blood urea nitrogen. Normal systolic
blood pressure: 90-140 mmHg; normal diastolic blood pressure: 60-90 mmHg; normal pulse rate: 60—-100
times/min, fever: >37.5°C, leukocytosis: >11 x 10°/uL, anemia: <10 g/dL, normal fasting blood glucose
(70-130), abnormal AST: >2 times upper normal limit, hypoalbuminemia: Albumin serum level <3 g/dL,
high BUN: >23 mg/dL, high serum creatinine: >1.3 mg/dL, normal natrium levels: 136—145 mmol/L, normal
artery pH: 7.35-7.45

Table 3: Final model of multivariate analysis with logistic
regression, from the total of 20 variables, along with its scoring
points

1 - Specificity

Figure 1: The ROC curve of the final model of multivariate analysis.
(AUC: 0.82; p < 0.001), ROC: Receiver operating characteristic,
AUC: Area under curve

Total score ranges from 0 to maximum of 3.
The probability of in-hospital mortality was calculated
with formula: 1/1 + exp (-y). The probability of
in-hospital mortality was 8.8%, 32.6%, 70.8%, and
92.4% for the total score of 0, 1, 2, and 3, respectively
(Table 4). The cutoff score of =22 provided the best

Variables B SE Exp (B) 95% CI p Score
Lower Upper

Male gender 1.183 0.631 3.263 0.948 11.233 0.061 -
Without care giver 2.283 0.906 9.805 1.660 57.920 0.012* 1
Abnormal diastolic blood 1.607 0.832 4.987 0.976 25.474 0.050* 1
pressure

Fever 1.401 0.872 4.058 0.735 22.421 0.108 -
Abnormal serum AST 1.956 0.902 7.074 1.207 41.456 0.030* 1

Abnormal diastolic blood pressure defined as diastolic blood pressure below 60 or above 60 mmHg. Fever
defined as above 37.5°C. Abnormal serum AST defined as AST level above x2 upper normal limit. *Only
significant variables were included in the scoring system. AST: Aspartate aminotransferase

accuracy with sensitivity of 40% and specificity of
89.6% (AUC: 0.751; SE: 0.058; p < 0.001; 95%Cil:
0.637-0.864) (Figure 2).
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Table 4: Final model of the new scoring system to predict
in-hospital mortality for geriatric patients with delirium (CODY
SCORE)

Scoring model to predict in-hospital mortality for geriatric patients with delirium (CODY
SCORE)
Patient's name

No. Yes No Patient’s score
1. Does the patient have any care giver? 0 1
2. Diastolic blood pressure below 60 or above 90 mmHg 1 0
3. Serum aspartate aminotransferase above x2 upper 1 0

normal limit
Total

Interpretation

Total score Probability for in-hospital mortality

Score 0-1: Low risk for 0 8.8%

in-hospital mortality 1 32.6%

Score 2-3: High risk 2 70.8%
3 92.4%

for in-hospital mortality

Discussion

Delirium is associated with prolonged
hospitalization, increased mortality, and more likely
discharge to a long-term care facility. Its impact on
mortality has been examined in an advanced cancer
population. A median survival of 21 days in delirious
patients was compared with a median survival of
39 days in non-delirious patients. In the hypoactive
subtype of delirium, the one most often overlooked,
there was an increase in bedsores and infection. This
is most likely related to the patients’ relative immobility.
There was an increase in mortality for the hypoactive
subtype once admitted to a post-acute care unit[9], [10].

ROC Curve
10 ———
0.8
a 0.6
2
=
@
[
@
D 4 /
/
/
/
0.2 //
/
0.0+ T T T T
00 02 04 06 08 10
1 - Specificity

Figure 2: The ROC curve to determine the optimal cut-off for the
scoring system. The cut-off score of = 2 provided the best accuracy
with sensitivity of 40% and specificity of 89.6% (AUC: 0.751; SE:
0.058; p < 0.001;, 95%ClI: 0.637-0.864). ROC: Receiver operating
characteristic, AUC: Area under curve

In the current study, the results obtained
found that among several variables ranging from
demographic characteristics, comorbidities, vital signs,
and several simple laboratory parameters which reflect
inflammation and chemistry level, only caregiver status,
blood pressure, and liver function test were significant
as predictor of in-hospital mortality among the elderly
with delirium.

To improve delirium recognition and care,
numerous serum biomarkers have been investigated
as potential tools for risk stratification, diagnosis,
monitoring, and prognostication of delirium. Delirium
is a common syndrome complex in systemic
inflammatory states, including infections, cancer, and
post-operative recovery. In the brain, inflammatory
responses modulate neuronal functions such as
neurotransmission and lead to a breakdown of the
blood-brain barrier. Therefore, inflammatory markers
may also be importantbiomarkers of delirium. The acute-
phase protein C-reactive protein (CRP) is a traditional
marker of infection, inflammation, and tissue injury.
Evidence has recently emerged of the relationship of
CRP with neuroinflammatory processes. For instance,
it is associated in the activation of vascular endothelial
cells, a process that may explain the vulnerability of
patients with organic brain disease to delirium caused
by systemic inflammation [11], [12].

The neutrophil-to-lymphocyte ratio (NLR),
which is a parameter derived from the differential white
blood cell count, is a readily available marker of both
inflammation and oxidative stress. It has recently been
reported to be increased in elderly patients with delirium.
The findings of study regarding NLR, white blood cells
differential count, and CRP suggest that an inadequate
response of the immune system and oxidative stress
may play a role in the pathogenesis of delirium. Studies
have shown that inflammatory markers and cytokines
(i.e. neopterine and interleukin-8) can be detected in the
cerebrospinal fluid of delirious patients. As previously
mentioned, stress-induced physiological immune system
response is defined by an increase in the neutrophil count
and a concomitant decrease in the lymphocyte count.
In delirium, elevated neutrophil count and NLR may
reflect the degree of neuroinflammation and may be the
basis of prediction of delirium by systemic inflammatory
indicators. Lymphopenia and T-cell dysfunction are
known predictors of mortality in ICU patients. Patients
with lower lymphocyte levels showed a trend toward
higher chance of coma and delirium, yet there was
no significant relationship between lymphopenia and
30-day mortality [13]. In the current study, among several
parameters which reflect inflammatory condition, no
significant variables were observed to predict in-hospital
mortality.

Comorbidity among people with dementia
presents particular challenges for primary and
secondary care. Certain comorbid medical conditions
may exacerbate the progression of dementia. For
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example, cognitive decline may be accelerated in older
people with type 2 diabetes. A qualitative study involving
the views of 21 caregivers of people with dementia and
type 2 diabetes found that behavioral and psychological
symptoms of dementia disrupted diabetes care. Hepatic
encephalopathy is a serious complication of acute and
chronic liver disease that encompasses a continuum of
neuropsychiatric abnormalities. It often leads to delirium
in with poor prognostication in the elderly [14], [15]. In
this study, we involved comorbidities of heart failure,
hypertension, diabetes mellitus, and kidney failure in the
analysis, although none were significant as predictor of
in-hospital mortality.

The current study found that abnormal serum
AST levels were significant as predictor of in-hospital
mortality. Assays for gamma-glutamyltransferase
(GGT), alanine aminotransferase (ALT), AST, and
alkaline phosphatase (ALP) are the most common
laboratory tests used for the detection of liver diseases.
Several prospective epidemiological associations
have been demonstrated between these markers of
liver dysfunction and risk of type 2 diabetes mellitus,
cardiovascular disease, or mortality from vascular
and non-vascular causes in elderly peoples [14], [16].
Measurement of these liver enzymes, particularly
assays for GGT and ALP, may serve as prognostic
tools for the long-term prediction of mortality in clinical
practice. They may also serve as screening tools
to identify individuals at high risk of dying from all
causes. Recent study from Kim et al. (2019) showed
that larger changes (both increases and decreases)
in the ALT, AST, and GGT levels over a 4-year period
were associated with a higher risk of all-cause
mortality when compared with smaller changes. In a
study based on a representative US population data,
lower baseline ALT levels were found to be associated
with higher risks of cardiovascular disease, cancer,
and liver disease mortality, whereas higher ALT levels
were only associated with a higher risk of liver disease
mortality. This finding concluded, the elderly with
comorbid diseases in terminal state tends to have
a change in level of function test, in which leads to
mortality [17].

Caregivers play a key role in supporting
the patient approaching end of life. Two domains of
support for caregivers of people approaching end of
life have been identified: (i) Support for the caregiver
themselves and (ii) support for the caregiver to support
the patient. National Institute for Health and Care
Excellence clinical guidelines advocate the involvement
of caregivers in the management of patients with
delirium and recommend that information and support
in relation to delirium should be offered to them [18].
The integrative review demonstrates the high level of
distress and negative emotions experienced by families
and caregivers of patients with delirium. Delirium also
disrupts the relationship between the caregiver and the
cared for person. High levels of emotional distress may

be linked with the breakdown in the relationship with
the patient, confusion, and lack of information about the
causes and course of delirium, as well as helplessness
in relation to how to support the patient [10], [18].

There are numerous diagnostic tools both
for identification and severity assessment. Screening
instruments are recommended for non-mental health
professionals. Among the various screening and
diagnostic instruments, CAM is commonly used for
both screening and diagnosing delirium by non-mental
health professionals. For rating of severity of delirium,
Delirium Rating Scale-Revised-98 (DRS-R-98) has
been the most commonly used scale in recent times.
The DRS-R-98 total score is able to distinguish patients
with delirium from those with other mental disorders
such as dementia, schizophrenia, and depression
during blind rating, with a sensitivity ranging from
91% to 100% depending on the cutoff score chosen.
It is also the one of the most common scales used for
evaluating the symptom profile or the phenomenology
of delirium in various studies. Mini Mental Status
Examination (MMSE) is also used for evaluating the
cognitive impairment in patients with delirium. However,
it is important to remember that MMSE can evaluate
only the cognitive dysfunction [13], [19].

Several studies have described the importance
of delirium in in-hospital mortality risk, however, none
constructing a scoring system to predict in-hospital
mortality risk of delirium patients. A study by van den
Boogaard et al. evaluates whether delirium improves
the predictive value of the APACHE-II score, in which
the delirium occurs within 24 h after ICU admission.
They found that delirium is a significant predictor of
mortality and incorporating delirium as an additional
variable to the APACHE-II model does not result in an
improvement in its predictive estimates [8]. Another
study by McCusker et al. also only found delirium as
a marker for increased mortality during the 12 months
after hospital admission in older medical inpatients [20].
Both studies did not develop a scoring system to predict
in-hospital mortality.

This study provides new insight regarding the
use of simple clinical and laboratory data in predicting
in-hospital mortality risk. The current study provides
proof that risk for in-hospital mortality among elderly
patients with delirium could be calculated using
interview, physical examination, and routine laboratory
testing.

Conclusion

Among several routine physical and laboratory
examination conducted in hospital, care giver status,
blood pressure and AST levels may predict the
in-hospital mortality risk in elderly delirium patients. This
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novel scoring system may benefit physician to predict

the in-hospital mortality risk of this group of patients.
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