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ABSTRACT
Background: Clinical evaluation is an important part of med-
ical practice in which it predicts the prognosis of patients ad-
mitted to Intensive Care Units that can help in the definition 
of strategies, outlining plans for improving care, helping to 
prevent complications and achieving better quality indicators. 
Purpose: The purpose of the study is to assess the level of 
mortality among critically ill patients in association with their 
selected demographic variables. Materials and methods: 
Descriptive research design was conducted in the host institu-
tion of Saveetha Medical College and Hospitals with 60 samples 
who met the inclusion criteria were selected by convenience 
sampling technique. Demographic variables were collected by 
using multiple choice questionnaires. Acute physiology and 
chronic health evaluation IV score used for assessing the systol-
ic and diastolic blood pressure, body temperature, heart rate, 
respiratory rate, glucose, blood urea nitrogen, serum sodium, 
creatinine, blood hematocrit, white blood cells, serum albumin 
and bilirubin, urine output during the first 24 h of ICU admis-
sion, pH, fraction of inspired oxygen, partial pressure of car-
bon dioxide, partial pressure of oxygen, and bicarbonate. Re-
sults: The study results concluded that, out of 60 samples, that 
52(86.7%) were under the estimated mortality between 0-25% 

and 8(13.3%) were under the estimated mortality rate between 
26-50% and depicted that study findings shows patient with 
mechanical ventilator support, GCS had shown statistically 
significant association with APACHE IV score at p<0.001 level. 
Conclusion: It could be used as a valid index to manage the 
limited services for patients in need. 
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INTRODUCTION
In the intensive care unit (ICU), severity score 

methods are used to regulate severity for benchmark-
ing and research purposes. In terms of their application 
across different groups, these approaches have been 
believed to be fair and objective[1]. The monitoring 
and treatment of life-threatening organ failures that 
might occur during the course of acute and chronic ill-
nesses is done in intensive care units (ICUs), which are 
specialised treatment facilities run by specially trained 
medical staff[2]. In order to assess, develop, and im-
prove routine protocols, the ICU’s performance must 
be evaluated in the context of the institution’s overall 
health care workers and professionals, by developing 
evaluation mechanisms in the field of intensive care 
that are recognised in the literature and accepted by 
the scientific community. Researchers and health pro-
fessionals have described and executed strategies to 
establish uniform behaviour and improve the quality 
of health care [3]. 

An index of patient sickness severity used in in-
tensive care units is called the Acute Physiology and 
Chronic Health Evaluation (APACHE) system (ICU). 
The technique is predicated on the idea that groups 
of patients may have their hospital mortality reliably 
predicted by grading the severity of their illness-
es using only a few basic physiologic characteristics 
[4]. The most recent APACHE-IV is determined us-
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ing 129 variables that were obtained within the first 
24 hours after ICU admission. According to several 
researches, APACHE-IV has a significant advantage 
over other risk rating systems. When comparing the 
projected and observed death rates in a clinical con-
text, a comparable study using the APACHE-IV test 
revealed that the ICU’s result prediction by the model 
differs from observed values [5]. Eachvariable is giv-
en a weighting, and the severity score is calculated by 
adding the weighted individual ratings. Increasing age 
and severity of acute interventions in treatment and 
emergent admission to ICU have all been demonstrat-
ed to increase the likelihood of in-hospital mortality 
after admission to ICU [6]. 

It has become necessary to frequently update 
Acute Physiology and Chronic Health Evaluation 
(APACHE). The creators of these methods credit 
mortality over prediction to enhanced care prior to 
ICU admission, more frequent discharges. to post-
acute care facilities, and increased treatment efficacy 
[7]. The APACHE IV hospital mortality projections 
have strong discrimination and calibration, and they 
should be useful benchmarks for assessing ICU effi-
cacy. Clinicians can use these standards to assess the 
overall performance of their facility and monitor the 
outcomes of measures intended to reduce ICU stays 
for certain patient populations. For APACHE IV, the 
model does a decent job of predicting mortality us-
ing physiology and diagnosis [8]. ICUs have higher 
death rates than other hospital ward services, despite 
the fact that these rates vary depending on the under-
lying condition. Mortality is increased by infections, 
the existence of an underlying illness, the length of 
hospitalization, sedation, mechanical ventilation, the 
use of vasopressor medicines, the patient’s advanced 
age, and interventional procedures [9]. An emerging 
difficulty in certain pandemic is determining which 
patients will require intensive care unit (ICU) care 
and which patients may be managed without such re-
sources [10]. 

Predictive scoring models that compute indices 
of disease severity and an associated likelihood of 
mortality are necessary for evaluating the efficacy of 
care and clinical outcomes in critically sick patients. 
A logistic regression model including physiological 
and laboratory characteristics makes up the APACHE 
scoring system. It is regarded as a highly effective pre-
dictor of death and is a commonly used ICU stratifica-
tion technique [11]. 

MATERIAL AND METHODS
Study Design: Descriptive research design was 

adopted to assess the APACHE IV score in predict-
ing level of hospital mortality among the critically ill 
patients. Study Setting: This study was conducted for 
the period of a month from 18th April 2022 till 5th 
May 2022 in the critical care department. Subjects: 
Patients more than 18 years of age, those managed in 
ICU more than 24 hrs and patients willing to partic-
ipate were included in the present study after getting 
the informed consent from the study participants. Pa-
tient’s who stayed in ICU less than 24 hrs, Patients in 
post cardiac arrest status on admission were exclud-
ed. Randomization: After recruiting the convenience 
sampling technique, all the 60 samples were selected 
from the critical care unit and applied the question-
naire. METHODS: Demographic variables were col-
lected by using multiple choice questionnaires. The 
clinical parameters to assess the APACHE IV score 
were collected by the researcher after the 24 hours of 
patients admission in the ICU and the APACHE IV 
score was calculated by using the online APACHE IV 
calculator which is showed in figure 1.The data were 
tabulated and analyzed by descriptive and inferential 
statistics. 

RESULTS AND DISCUSSION
Demographic and Clinical Characteristics: 
In this descriptive study with regards to the de-

mographic variables, most of the critically ill patients, 
18(30%) were aged between 50 – 64 years, 43(71.7%) 
were male, 29(48.3%) had the co-morbidity of Di-
abetes Mellitus, 22(36.7%) were in MICU and SICU 
respectively, 35(58.3%) were not in mechanical venti-
lator support, 36(60%) had the Glasgow Coma Scale 
between 13 – 15 is shown in figure 3, 38(63.3%) had 
not been administered with vasoactive drugs and 
46(76.7%) were under medical management. 

The table 1 shows that with respect to APACHE 
IV the mean score was 54.95±13.24.The median score 
was 56.0 with minimum score of 22.0 and maximum 
score of 99.0.

The study findings revealed that 52(86.7%) were 
under the estimated mortality rate % between 0–25% 
and 8(13.3%) were under the estimated mortality rate 
% between 26 – 50% as shown in figure 4.

The present study findings supported with Aru-
mairaj, A, et. al., (2021) conducted a retrospective study 
was performed on adult ICU patients Based on APACHE 
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Figure 1: APACHE IV

Analysis (n=60)

Assessed for eligibity  (n=75) 

Enrolment
Included Criteria (n=60)

Excluded Criteria (n=10)

Assessment of APACHE IV Score

Comparison with Demographic Variables

Figure 2: Consort Flow Chart Depicting The Steps Involved In Sample Recruitment Process
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IV score, Patients with APACHE IV score of 25-50 were 
grouped into the mild category, patients with APACHE 
IV score of 51-75 were grouped into the moderate cate-
gory, and patients with APACHE IV score of more than 
75 were grouped into the severe category. [12] 

The table 2 shows that the patients Glasscow 
Coma Scale ((χ2=9.279, p=0.010) had shown statis-
tically significant association with APACHE IV score 
at p<0.001 level. The demographic variables mechan-
ical ventilator support(χ2=4.220, p=0.040) and vaso-
active drugs (χ2=5.841, p=0.016) had shown statisti-
cally significant association with estimated mortality 
rate at p<0.05 level the other demographic variables 
had not shown statistically significant association with 
APACHE IV score at p<0.05 level among critically ill 

patients. The present study supported with Bennett, 
C. E., et. al, (2019) conducted a Retrospective analysis 
of adults admitted to CICU. The study analyzed 10, 
004 patients. CICU and hospital mortality rates were 
5.7% and 9.1%. Increases were observed in CICU and 
hospital lengths of stay, Contemporary CICU patients 
are increasingly ill, observed in upward trends in co-
morbid conditions and life support interventions. [13] 

Table 2
Association of APACHE IV score and estimated mortality rate 
among critically ill patients rate among critically ill patients with 
their selected demographic variables. 

Demographic Variables Frequency
Chi-Square Test 
Value & p-value

APACHE IV
Age in years

χ2=2.224
d. f=3

p=0.527, N. S

18 – 34 years 13
35 – 49 years 12
50 – 64 years 18
≥65 years 17
Gender χ2=0.382

d. f=537
P=0.537, N. S

Male 43
Female 17
Co-Morbidities

χ2=1.835
d. f=1.835

P=0.766, N. S

DM 29
Hypotension / Hypertension 24
Liver Disease 1
COPD -
Stroke 4
Renal failure 2
Type of ICU

χ2=0.800
d. f=2

P=0.670, 
N. S

MICU 22
RICU 16
CCU -
SICU 22
Mechanical Ventilator Support χ2=4.220

d. f=1
P=0.040, 

S*

Yes 25

No 35

Patients Glasgow Coma Scale χ2=9.279
d. f=2

P=0.010, 
S**

13 – 15 36
9 – 12 15
3 – 8 9
Vasoactive drugs χ2=5.841

d. f=1
P=0.016, S*

Yes 22
No 38
Treatment management method χ2=0.606

d. f=1
P=0.436

N. S

Medical management 46
Surgical management 14

Figure 3: Percentage distribution of Patients Glasgow Coma 
Scale among critically ill patients

Table 1
Assessment of APACHE IV Score and Estimated Mortality Rate 
among critically ill patients N = 60

Score APACHE IV EstimatedMortality 
Rate (%) 

Minimum Score 22.0 2.0
Maximum Score 99.0 49.0
Median 56.00 9.0
Mean 54.95 13.24
Standard Deviation (S. D) 18.43 11.85
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Figure 4 : Frequency and percentage distribution of estimated 
mortality rate% among critically ill patients
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CONCLUSION: 
Based on the findings of the current study, it was 

evident that there was association with the demo-
graphic variables on determining the risk of mortal-
ity level among the critically ill patients. It could be 
used as a valid index to manage the limited services for 
patients in need. The APACHE IV system can be uti-
lized as a performance assessment tool in the various 
ICU settings. But more research on APACHE IV with 
different ICU and different diseases is much required. 
This should be periodically retested as it’s accuracy is 
dynamic and that can be revised and updated when 
accuracy deteriorates. 
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