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ABSTRACT
Intensive care unit (ICU) patients are extremely ill, need frequent monitoring and support, and has the
highest reported hospital mortality rates. The aim of the study was to evaluate the characteristics of
ICU patients and their short-term mortality. This retrospective study was performed in 2018 at IbnSina
National College Hospital in Jeddah, Saudi Arabia. Records of 74 ICU patients hospitalized from
January to August 2018 were reviewed for demography, clinical and laboratory data, mechanical
ventilation (MV), use of vasopressor, length of stay, and short-term mortality. Sequential Organ
Failure Assessment (SOFA) score was calculated. Results showed that most ICU patients were nonelderly (85.1%) men (79.7%) with diabetes (50.7%) and hypertension (44%). The main causes of
admission were DKA (21.6%) and neurological (21.6%) emergencies. Only 10.8% received
vasopressors but no MV. Short term mortality was 12.2% including only men with significantly high
odds ratio in patients older than 40 (p=0.04), cardiac (p=0.008) or hepatic diseases (p=0.003), high
SOFA score (>8) (p=0.008), and duration of admission >2 days (p=0.034). In conclusion, our mortality
rate was within the lower limit of the globally reported rate of 6-40%; probably because of non-elderly
age, associated comorbidities, frequent admission of DKA, infrequent need for vasopressor, and absent
need for MV. Mortality was related to old age, underlying cardiac or hepatic diseases, long stay in
ICU, and high Sofa score.
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INTRODUCTION

mortality. Organ dysfunction/failure and mortality
prediction at admission were assessed using the
“Sequential Organ Failure Assessment” (SOFA)
score. 10 The SOFA score is used for prediction of
ICU mortality based on laboratory tests and clinical
data. The total score is based on scores of 6
variables
of
organ
systems:
respiratory,
cardiovascular, hepatic, coagulation, renal, and
neurological systems. Each organ system is
assigned a point value from 0 (normal) to 4 (high
degree of dysfunction/failure). The Score was
calculated using the worst values (the highest
number of points) reported in the first 24 hours of
ICU admission. The SOFA score and the expected
mortality rate were calculated for each patient using
the online calculator. The protocol of the study was
approved by the ethical committee of IbnSina
National College, and the data were dealt
confidentially. Owing to the retrospective nature of
the study there were no requests for patients'
consents.

Intensive care unit (ICU) patients are heterogeneous
group of patients who are extremely ill, need
frequent monitoring and support, and has the
highest mortality rates compared to patients
admitted to other hospital units. 1 Worldwide, ICU
mortality rate is between 6 and 40% with medical
care. 2 Respiratory, cardiac, and neurologic
illnesses are the most common causes for admission
to ICU in adults; while mechanical ventilation is the
most common technological support in ICU. 3 In a
retrospective cohort study4 of 26 ICUs, patients
with short term mortality had 12.4% greater costs
than survivors. In another study5 ; ICU patients had
higher mortality, more use of hospital resources and
51% higher mean 5-year hospital costs compared to
matched hospital controls. They also found that
patients’ comorbidities were stronger predictors of
hospital resource use than acute illness factors. 5
Taken together, measuring ICU outcomes in terms
of mortality can help guide resources, improve
quality of service, and improve overall hospital
outcome and costs. In a systematic review with
meta-analysis in 20166 ; 33 studies concerned by
ICU mortality were reviewed. The estimated rate
was high with significant differences in the
prevalence of ICU mortality in different countries.
Thus, it is necessary to conduct more studies on the
predictors of ICU mortality in different nations. In
Saudi Arabia, there are different reports about the
mortality rate with a huge controversy over the
underlying causes and predictors. 7-9 Therefore, the
aim of the study was to evaluate the characteristics
of ICU patients and their short-term mortality.

STATISTICAL ANALYSIS
SPSS version 22 was used for statistical analysis
and Excel 2013 for constructing figure 1. A
descriptive analysis was performed on the patient’s
characteristics. Categorical and continuous data are
reported as number (%), or median with the range.
Chi-squared tests were used to examine the
differences in categorical variables and odds ratio
estimation. Non-parametric tests were applied to
examine the differences in the non-normally
distributed continuous variables. All statistical tests
were two-sided, and a P-value less than 0.05 was
considered significant.

MATERIALS AND METHODS
RESULTS
This single-center retrospective study was
performed from September to October 2018 in
IbnSina National College Hospital in Jeddah, Saudi
Arabia. It included all consecutive ICU patients
(children and adults) hospitalized within an eightmonth period from January to August 2018. The
file numbers were retrieved from the ICU
admission book lists and were obtained from the
medical record unit. Only files with incomplete
data were excluded. Collected data included
demographic data, the underlying diseases, the
reason for admission, on admission clinical and
laboratory data, mechanical ventilation, use of
vasopressor, length of stay in ICU, and short-term

All patients were Jeddah residents, mostly men
(79.7%) and 14.9% were elderly (at or above
65years). Many patients had diabetes (50.7%) and
hypertension (44%). Their median SOFA score was
5, ranging from 2 to 12 with the corresponding
median predicted mortality rate of 20.2% (from 6.4
to 95.2%). High SOFA score was considered if it
was at or above 8 (with expected mortality at or
above 33%). The median duration of admission was
two days; ranging from 1 to 16 days and the short
stay was considered if it was at or below two days.
No one was ventilated mechanically, 10.8%
received vasopressor for hypotension (Table 1).
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Table 1
Patients’ characteristics among ICU patients.
ICU Patients ( N=74) N(%)
<65
63(85.1).
>=65
11(14.9).
Gender.
Males
59 (79.7).
Females
15 (20.3).
Diabetes mellitus.
38(50.7).
Underlying comorbid condition.
Hypertension.
33(44.0).
Respiratory diseases.
4(5.3).
Cardiac illness.
11(14.7).
Hepatic diseases.
3(4)
Renal diseases.
4(5.3).
Duration of admission in days.
≤2
48(64.9).
>2
26(35.1).
SOFA score
<8
58(78.4).
>=8
16(21.6).
Statistical analysis by Chi-square test. *Significant p<0.05. **Mortality included only males
Age.

Causes of death included cardiac (3(33.3%)),
hepatic (3(33.3%)), neurological (2(22.%)), and
pulmonary (1(11%)) emergencies. Significantly
high odds of mortality were seen in those with
cardiac (p=0.008) and hepatic emergencies
(p=0.003).

Figure 1 demonstrates the causes of ICU admission
and mortality. The most common causes of
admission were diabetic ketoacidosis (DKA)
(21.6%), neurological emergencies (21.6%),
pulmonary emergency (18.9%), pulmonary
emergency (13.5%), and hepatic emergency
(9.5%).

CNS: central nervous system, DKA: diabetic ketoacidosis.

Figure 1
The main causes of ICU admission and mortality.
Table 2 shows ICU mortality and odds ratio. Nine
male patients (12.2%) had died (there was no
mortality among female patients); but only patients
with underlying cardiac (p=0.008) and hepatic
diseases (p=0.003) had significantly higher odds of

mortality. Significantly high mortality odds ratios
were also detected in those who aged ≥40 years
(0.04), stayed for more than two days in ICU
(P=0.34) or had a SOFA score above 8 (P=0.008).
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Table 2
ICU mortality odds ratio among ICU patients.

Age
Gender.

<40

Mortality
(N=9)
N (%)
1(3.6%)

≥40

8(17.4%)

Males.

15.3%(9)

Mortality
odds ratio.

5.68
0.847

95%
Confidence
Interval.
0.67-48.15

0.761-0.944

P.

0.04*
0.107

Females.
0(0%)
Diabetes mellitus.
4(10.5%)
0.73.
0.18-2.96.
0.658.
Hypertension.
6(18.2%)
2.8.
0.65-12.26.
0.155.
Underlying comorbid
condition.
Respiratory diseases.
1(25%)
2.6.
0.24-27.91.
0.419.
Cardiac illness.
4(36.4%)
6.6.
1.43-30.64.
0.008.*
Hepatic diseases.
2(66.7%)
18.3.
1.47-228.20.
0.003.*
Renal diseases.
0(0%)
0.87
0.80-0.95
0.444
≤2
3(6.3%)
Duration of admission in
days.
>2
6(23.1%)
4.5
1.02-19.820.034.*
SOFA score.
<8
4(6.9%)
≥8
5(31.3%)
6.14
1.42-26.58
0.008.*
Chi-square test was done for comparison and odds ratio estimation.*Significant p<0.05.

DISCUSSION

emergencies. Other researchers who reported higher
mortality rate (52.3%) than ours; had more serious
frequent causes of admission like hemodynamic
instability, respiratory failure and sepsis. 14
Limitations: Our study was limited in several
important ways — first, the relatively small number
of patients because of our small hospital with only
100 beds. Second, the retrospective retrieval of
patients’ data from files. We were unable to
complete necessary information in patient data
charts, to adjust for all ICU treatments administered
to patients, or to apply other important prognostic
scoring systems like “Acute Physiology and
Chronic Health Evaluation”.

In this study, short term ICU mortality was high
(12.2%) and included only men. The significantly
high odds ratio of mortality was seen in patients
older than 40, with underlying cardiac or hepatic
diseases, high SOFA score (>8), and duration of
admission more than 2 days. Our reported mortality
(12.2%) was among the lower half of the globally
reported rates between 6 and 40%. 2 One
explanation was the increased number of nongeriatric patients (85.1%) in our cohort. Geriatric
ICU patients institute a very large critical group in
ICU with a high risk of mortality. 11 Moreover, our
mortality rate was lower than that reported by other
researchers in patients with septic shock. 12,13 A
systematic review and meta-analysis of early goaldirected therapy for septic shock reported mortality
of 23.2%. 12 However, we did not exclusively study
patients with septic shock; we included all ICU
patients who were admitted because of different
critical conditions. Finally, our reported mortality
was also lower than predicted from the patient’s
SOFA score (20.2%). We assessed SOFA score
based on the values on admission; not the worst
values during the whole ICU stay, and this may
explain the disparity between actual and expected
mortality in this study. The relatively low mortality
rate in our ICU compared to others could also be
explained by the causes of death which did not
include DKA (21.6%); the highest cause of
admission. The significant high mortality odds in
this study were found in cardiac and hepatic

CONCLUSION
Our ICU patients were mainly non-elderly men
with associated comorbidities of diabetes and
hypertension. Their mortality rate (12.2%) was
within the lower limit of the globally reported rate
of 6-40%; probably because of patient’s nongeriatric age, specific causes of admission,
associated comorbidities, infrequent need for
vasopressor, and absent need for MV. Mortality
was related to male gender, underlying etiology
mainly the cardiac and hepatic diseases, long stay in
ICU, and high Sofa score.

ACKNOWLEDGMENT
Authors acknowledge the medical director,
information technology personnel, and the medical

This article can be downloaded from www.ijlpr.com

P-76

Int. J. Life Sci. Pharma Res. 2019 Jan; 9(1): (P) 73-77

record personals at ISNC hospital in allowing us to
use the medical records to collect the data. Authors
also express many thanks to all the health care
workers in the hospital, who we did not meet,
without whom the study would not have been
possible.

FA and AA calculated the SOFA score for
individual patients, and BM with WA, SA were a
major contributor in writing the manuscript. All
authors read and approved the final manuscript.

AUTHOR CONTRIBUTION STATEMENT
All authors shared in literature review,
analyzed and interpreted the patient data

Conflict of interest declared none.

CONFLICT OF INTEREST

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

Brilli RJ, Spevetz A, Branson RD, Campbell
GM, Cohen H, Dasta JF, . Critical care
delivery in the intensive care unit: Defining
clinical roles and the best practice model. Crit
Care Med . 2001;29(10):2007–19. DOI
:10.1097/00003246-200110000-00026
Kuzniewicz MW, Vasilevskis EE, Lane R,
Dean ML, Trivedi NG, Rennie DJ, . Variation
in ICU Risk-Adjusted Mortality. Chest .
2008;133(6):1319–27.DOI :10.1378/chest.073061
Barrett ML, Smith MW, Elixhauser A,
Honigman LS, Pines JM. Utilization of
Intensive Care Services, 2011. Healthcare
Cost and Utilization Project. 2014.
Availablefrom:ttp://hcupus.ahrq.gov/reports/s
tatbriefs/sb185-Hospital-Intensive-CareUnits-2011.jsp. Accessed December 10,
2015.
Kramer AA, Dasta JF, Kane-Gill SL. The
Impact of Mortality on Total Costs Within the
ICU. Crit Care Med . 2017;45(9):1457–63.
DOI :10.1097/ccm.0000000000002563
Lone NI, Gillies MA, Haddow C, Dobbie R,
Rowan KM, Wild SH, . Five-Year Mortality
and Hospital Costs Associated with Surviving
Intensive Care. Am J Respir Crit Care Med .
2016;194(2):198–208. DOI
:10.1164/rccm.201511-2234oc
Amininasab SS, Moosazadeh M, Lolaty HA
&Shafipour V. The prevalence of mortality of
patients admitted to the intensive care units
and its related factors: A meta-analysis and
systematic review. Int. J. Pharm. Pharm. Sci.
2016 Dec;8(84):83-4897.
Khan RM, Al-Juaid M, Al-Mutairi H, Bibin
G, Alchin J, Matroud A, . Implementing the
comprehensive unit-based safety program
model to improve the management of
mechanically ventilated patients in Saudi
Arabia. Am J Infect Control . 2019;47(1):51–
8. DOI :10.1016/j.ajic.2018.06.022

9.

10.

11.

12.

13.

14.

Soliman I, Aletreby WT, Faqihi F, Mahmood
NN, Ramadan OE, Mady AF, . Improved
Outcomes following the Establishment of a
Neurocritical Care Unit in Saudi Arabia. Crit
Care Res Pract . 2018;2018:1–6. DOI
:10.1155/2018/2764907
Alqarni A, Kantor E, Grall N, Tanaka S,
Zappella N, Godement M, . Clinical
characteristics and prognosis of bacteraemia
during
postoperative
intra-abdominal
infections. Crit Care . 2018;22(1):175. DOI
:10.1186/s13054-018-2099-5
Vincent J-L, de Mendonca A, Cantraine F,
Moreno R, Takala J, Suter PM, . Use of the
SOFA score to assess the incidence of organ
dysfunction/failure in intensive care units.
Crit Care Med . 1998;26(11):1793–800. DOI
:10.1097/00003246-199811000-00016
Hubbard RE, Peel NM, Samanta M, Gray LC,
Mitnitski A, Rockwood K. Frailty status at
admission to hospital predicts multiple
adverse
outcomes.
Age
Ageing
.
2017;46(5):8016.DOI:10.1093/ageing/afx081
Angus DC, Barnato AE, Bell D, Bellomo R,
Chong C-R, Coats TJ, . A systematic review
and meta-analysis of early goal-directed
therapy for septic shock: the ARISE,
ProCESS and ProMISe Investigators.
Intensive Care Med . 2015;41(9):1549–60.
DOI :10.1007/s00134-015-3822-1
ealy DM, Kellum JA, Huang DT, Barnato
AE, Weissfeld LA, Pike F, Terndrup T, Wang
HE, Hou PC LF. A Randomized Trial of
Protocol-Based Care for Early Septic Shock.
N Engl J Med . 2014;370(18):1683–93. DOI
:10.1056/nejmoa1401602
Unal AU, Kostek O, MumtazTakir M,
OzgeCaklili O, Uzunlulu M
and OA.
Prognosis of patients in a medical intensive
care
unit.
North
Clin Istanbul
.
2016;2(3):189195.DOI:10.14744/nci.2015.79
188

This article can be downloaded from www.ijlpr.com

P-77

Int. J. Life Sci. Pharma Res. 2019 Jan; 9(1): (P) 73-77

This article can be downloaded from www.ijlpr.com

P-1

