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Ab s t r ac t
Background: Knowing the risk factors for patients in intensive care units (ICUs) facilitates patient’s management. The goal of this study was to 
determine the risk agents that influence our medical ICU mortality. 
Patients and methods: This 11-month retrospective trial was managed in the medical ICU. In this study, 340 patients who were followed up 
for at least 24 hours in ICUs were accepted. The clinical data on patients were recorded retrospectively, and the mortality-related factors were 
analyzed. A regression analysis was also performed to determine the independent risk factors for ICU mortality. 
Results: The median age was 73 (53–82) years. The death rate was 23.8%. Length of stay (LOS) in ICU was 3 (2–5) days, and APACHE-II (acute 
physiologic and chronic health evaluation) score was 19 (13–25). The prevalence of chronic diseases was not dissimilar except acute and 
chronic renal failures among survivors and deceased patients (p >0.05). Acute and chronic renal failures were higher in deceased patients than 
in survivors and were statistically important [107 (41.3%) vs 47 (58%), p = 0.008] and 38 (14.7%) vs 22 (27.2%), p = 0.01], respectively. In the 
binary logistic regression analysis, age, APACHE II score, need for invasive mechanical ventilation (IMV), decreased serum albumin levels, and 
increased creatinine levels were established to be independent risk factors for death [(OR (odds ratio): 1.045 (1.009–1.081), p = 0.013, OR: 1.076 
(21.008–1.150), p = 0.029, OR: 19.655 (6.337–60.963), p = 0.001), OR: 2.673 (1.191–6.024), p = 0.017, OR: 1.422 (1.106–1.831), p = 0.006)], respectively.
Conclusion: The most significant risk agents of death were determined through high APACHE II score, decreased serum albumin levels, and 
increased creatinine levels.
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Hi g h l i g h ts
•	 ICUs are hospital units where patients with the worst prognosis 

are treated and the highest rates of death are observed.
•	 The older age, high APACHE II score, and serum albumin and 

creatinine levels are useful for the evaluation of mortality in 
patients in medical intensive care.

In t r o d u c t i o n
Intensive care units (ICUs) serve patient populations subjected 
to many complex interventions. Although the mortality rates in 
the ICU vary depending on the underlying disease, ICUs have 
the high death rates compared to the other ward services of the 
hospital.1 Infections, presence of underlying disease, length of 
hospitalization, sedation, mechanic ventilation, use of vasopressors 
drugs, advanced age of the patient, and interventional procedures 
increase mortality.2 The mean death rate of ICU noticed in the 
United States is between 8 and 19%, and annual deaths are reported 
as approximately 500,000 people.1 In studies reported from our 
country, the ICU mortality rate was reported to be between 20.5 
and 40.2%.3 The death rates of ICU patients attained 18% in Brazil.4 
However, we do not have national ICU mortality data. Although 
ICUs constitute less number of beds in the hospital, their cost to the 
hospital budget is high due to the serious disease follow-up. These 
high costs are generally explained by the long stay in ICU and the 
expensive and intensive treatments and interventions performed 
on the patients. For these reasons, interest has been shown around 
the world in measuring ICU mortality outcomes. Assessment 
of patients’ condition and choosing appropriate instruments in 
diagnosis and treatment are vital to determine the level of care in 
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order to increase the level of health services offered to patients in 
ICU. Physicians working in the ICU unit should know the mortality 
rates and risk factors for mortality of ICU patients. 

This study was aimed to specify the death rate and risk agents 
of patients hospitalized in our ICU.

Mat e r i a l s a n d Me t h o d s
This retrospective and single-center study was carried out at Gazi 
Yaşargil Training and Research Hospital, Department of Internal 
Medicine, Division of Intensive Care Unit. The study protocol 
was approved by the ethics committee of our hospital. Since the 
study was retrospective, informed consent was not obtained 
from the patients and their relatives. The patients were assessed 
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retrospectively from January 2020 and November 2020. Patients 
were excluded from the study if they were younger than 18 years 
of age and were followed up in ICU for less than 24 hours. Three 
hundred and forty patients followed up in our ICU were included 
in the study. The individual clinical and demographic data of the 
patients were obtained from the electronic records of the hospital 
and the file archives of the patients. Patients’ age, gender, APACHE 
II (acute physiologic and chronic health evaluation) score, need for 
invasive mechanical ventilation (IMV), LOS in ICU, chronic diseases, 
laboratory results on admission to ICU, GFR (glomerular filtration 
rate) value on admission to ICU, and death condition were recorded. 

Statistical Analysis
For the normality analysis of continuing variables, the Shapiro–Wilk 
test was used, and the data obtained were presented as median 
and IQR (interquartile range) or the mean and SD (standard 
deviation). In order to compare the results obtained from variables 
that were not normally distributed, the Mann–Whitney U-test was 
used. Student’s t-test was used to compare the results obtained 
from the normally distributed variables. The differences between 
the groups in terms of categorical variables were evaluated 
by Chi-square or Fisher’s exact test and presented as numbers 
(percentages). In order to understand whether the variables were 
significant or not, binary logistic regression analysis was used. 
The patients were separated into two groups: the survivors and 
deceased. The differences between two groups were analyzed for 
all parameters. The results of the logistic regression analysis were 
presented as odds ratio (OR) and 95% confidence interval (CI). A 
p-value of less than 0.05 was considered statistically meaningful. 
The results of the statistical analysis were obtained using the IBM 
SPSS version 22.0 program.

Re s u lts
Of 340 patients, 158 (46.5%) were female. The median age was 73 
(53–82) years. The death rate was 23.8%. LOS in ICU was 3 (2–5) 
days. GFR on admission to ICU was 37 (15–81), and APACHE II score 
was 19 (13–25). In this study, 154 (45.3%) patients had acute renal 
failure, 80 (23.5%) patients had diabetes mellitus, 60 (17.6) patients 
had chronic renal failure, and 70 (20.6%) patients had hypertension. 
The frequency of comorbidities was not different except acute and 
chronic renal failures between survivors and deceased patients  
(p >0.05). Acute and chronic renal failures were higher in deceased 
patients than in survivors significantly [107 (41.3%) vs 47 (58%), 
p  =  0,008 and 38 (14.7%) vs 22 (27.2%), p  =  0.01], respectively. 
The deceased patients had higher age [79 (72–86) vs 68 (44–80), 
p =  0.001], APACHE II score [27 (21–32) vs 17 (12–23), p =  0.001], 
need for IMV [40 (49.4%) vs 11 (4.2), p = 0.001], LOS in ICU [6 (3–12) 
vs 3 (2–4), p = 0.001], urea [155 (105–234) vs 81 (41–130), p = 0.001], 
creatinine [2.7 (1.4–4.2) vs 1.4 (0.8–2.9), p =  0.001], magnesium 
[2.1 (1.7–2.5) vs 1.9 (1.7–2.2), p =  0.01], phosphorus [4.3 (3.4–5.8) 
vs 3.4 (2.7–4.4), p = 0.001, 127 (82–178) vs 87 (33–188), p = 0.05], as 
compared in survivors. Survivors had higher albumin [3.3 (2.8–3.7) 
vs 2.7 (2.5–3.2), p = 0.001], total calcium [8.6 (8–9.1) vs 8.3 (7.6–8.8), 
p = 0.002], and GFR on admission to ICU [47 (19–86) vs 19 (11–38), 
p = 0.001], as compared in deceased patients. Detailed demographic 
features are defined in Table 1. APACHE II score, age, need for IMV, 
decreased serum albumin levels, and increased creatinine levels 
were determined to be independent risk predictors for death [OR: 
1.045 (1.009–1.081), p = 0.013, OR: 1.076 (21.008–1.150), p = 0.029, OR: 

19.655 (6.337–60.963), p = 0.001), OR: 2.673 (1.191–6.024), p = 0.017, 
OR: 1.422 (1.106–1.831), p = 0.006], respectively (Table 2).

Di s c u s s i o n
Traditionally, ICUs are departments of hospital units where patients 
with the worst prognosis are treated and the highest rates of death 
are observed. Information about the death of ICU patients in ICU 
can guide in decision of the success ratios. Due to different clinical 
diagnoses and different age groups of the patients, studies have 
reported different mortality rates in the ICU. As a result of this 
study, a mortality rate of 23.8% was found in patients hospitalized 
in a tertiary medical ICU in Diyarbakır Province in southeastern 
Turkey. Mortality rates in different ICUs in our country have been 
reported to be between 20.5 and 60.4%.5 The average annual 
ICU mortality rate reported from hospitals in the United States 
ranges from 8 to 19%.6 The death rate is seemed the same or high 
when compared to studies of another ICU researchers. There are 
many studies in the literature on the factors affecting mortality in 
ICU patients. This study elaborated the risk factors for mortality 
in the medical ICU patients; age, APACHE II score, need for IMV, 
decreased serum albumin levels, and increased creatinine levels 
were identified to be the independent risk agents for death. 
Elderly patients hospitalized in the ICU constitute the complicated 
patient group. Generally, elderly patients are hospitalized for 
acute deterioration due to chronic diseases or multiorgan failure 
due to sepsis. Therefore, the risk of mortality increases in older 
patients. Additionally, it has been shown in studies that age is the 
constant indicator of death in the ICU patients.7,8 In our results, 
the highest mortality rate was observed in elderly patients. The 
APACHE II score is used to determine the severity of the condition 
of patients admitted to the critical care units and to predict their 
prognosis. In this study, APACHE II score was seemed to be high 
in deceased patients. This result is consistent with the knowledge 
that APACHE II score, which is also included in the literature, is an 
important marker in predicting ICU mortality.9,10 The high need 
for IMV and the high incidence of ventilator-related side effects 
in the patient groups included in this study were accepted as 
predictors of mortality. The patients who underwent mechanical 
ventilation had a 19.655 higher probability of mortality compared 
to patients who did not require mechanical ventilation [95% CI: 
(6.337–60.963), p = 0.001]. In a study conducted in Singapore, the 
use of mechanical ventilation was identified as an independent risk 
factor for in-hospital mortality in the population of geriatric patients 
hospitalized in the ICU.6 In another study, it was reported that the 
mortality rate was 66.7% in the group of elderly ICU patients who 
needed mechanical ventilation.11 The need for invasive mechanical 
ventilator in intubated patients with end-stage renal disease 
hospitalized with a diagnosis of coronavirus disease-2019 (COVID-19)   
in the ICU was determined as an independent risk factor for 
hospital mortality.12 As it is known, serum albumin is one of 
the most important indicators of nutrition as well as a negative 
acute-phase indicator whose level decreases in the presence of 
a chronic systemic disease. Therefore, mortality is expected to 
be high in patients with low albumin levels, which was shown in 
the regression analysis in our study. Snipelisky et al. indicated that 
lower serum albumin concentrations in patients with pulmonary 
arterial hypertension are associated with higher mortality.13 Chen 
et al. showed that severe hypoalbuminemia is a potent risk agent 
for acute respiratory failure in patients with chronic obstructive 
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pulmonary disease.14 Moon and his colleagues have shown that 
initial hypoalbuminemia is effective in short- and long-term 
mortality in patients undergoing continuous renal replacement 
therapy.15 In our study, it was found that mortality increased 
compared to the serum creatinine value at admission. Although 
we do not have the follow-up data, there are data indicating that 
creatinine level is an important indicator of mortality in hospitalized 
patients. Numerous strong studies have been published showing 
that even very little changes in serum creatinine value reflect an 
increased mortality in hospitalized patients. Xie et al. demonstrated 
that acute kidney injury patients diagnosed by increased serum 
creatinine had a higher risk of in-hospital death following non-
cardiac surgery.16 Samuels et  al. have shown that even small 
increases in serum creatinine in critically ill patients with cancer are 
associated with long-term ICU stay and increased hospital death. 
There were several limitations in our study. Although the number 
of patients included in the study was sufficient, it was conducted 
retrospectively in a single-center hospital, and selection bias cannot 
be ruled out. Also, other agents affecting the death of patients in 
critical care unit were not evaluated in this study. In conclusion, 
basic data during hospitalization in the ICU can be very valuable 
in predicting the mortality of patients. This study showed that 

Table 1: Baseline characteristics of the patients

Variables
Total 

n = 340
Survivors
n = 259

Non-survivors
n = 81 p

Age, (y)        73 (53–82)       68 (44–80)       79 (72–86)   0.001
Female, n (%)  158 (46.5) 118 (45.6)     40 (49.4)   0.547
APACHE II score        19 (13–25)       17 (12–23)         27 (21–32)   0.001
Need for IMV, n (%) 51 (15) 11 (4.2)     40 (49.4)   0.001
Comorbidity, n (%)

COPD  33 (9.7) 23 (8.9)     10 (12.3)   0.358
CAD     42 (12.4)   28 (10.8)     14 (17.3)   0.122
HTN     70 (20.6)   24 (20.8)     16 (19.8)   0.831
CHD  32 (9.4) 23 (8.9)         9 (11.1)   0.548
CVD  15 (4.4) 10 (3.9)     5 (6.2)   0.363
ARF  154 (45.3) 107 (41.3) 47 (58)   0.008
CRF     60 (17.6)   38 (14.7)    22 (27.2) 0.01
DM     80 (23.5)   63 (24.3) 17 (21)   0.537
Malignant disease     8 (2.4)   5 (1.9)    3 (3.7)   0.402

Laboratory parameters on admission to ICU
Urea         154 (107–229)         81 (41–130)         155 (105–234)   0.001
Creatinine         1.6 (0.9–3.2)         1.4 (0.8–2.9)        2.7 (1.4–4.2)   0.001
Potassium         4.4 (3.9–5.1) 4.4 (4–5)        4.7 (3.9–5.3)   0.256
Chloride       103 (97–108)       103 (97–108)       103 (97–109)   0.829
Albumin         3.1 (2.7–3.6)       3.3 (2.8–3.7)        2.7 (2.5–3.2)   0.001
Magnesium         1.9 (1.7–2.2)       1.9 (1.7–2.2)        2.1 (1.7–2.5) 0.01
Sodium           137 (133–141)         137 (133–140)           137 (133–142)   0.208
Total calcium       8.5 (7.9–9)     8.6 (8–9.1)        8.3 (7.6–8.8)   0.002
Phosphorus             3.6 (2.8–4.8)       3.4 (2.7–4.4)        4.3 (3.4–5.8)   0.001
Hb (g/dL) 11 ± 3.5 11.1 ± 3.6 10.8 ± 3.1   0.465

GFR on admission to ICU (mL/minute/1.73 m2)       37 (15–81)        47 (19–86)        19 (11–38)   0.001
LOS in ICU, days     3 (2–5)     3 (2–4)       6 (3–12)   0.001

n, number; y, year; p, probability; APACHE II, acute physiologic and chronic health evaluation; IMV, invasive mechanical ventilation; 
COPD, chronic obstructive pulmonary disease; CAD, coronary artery disease; HTN, hypertension; CHD, chronic heart disease; CVD, 
cerebrovascular disease; ARF, acute renal failure; CRF, chronic renal failure; DM, diabetes mellitus; Hb, hemoglobin; GFR, glomerular 
filtration rate; LOS, length of stay; ICU, intensive care unit

Table 2: Multivariable binary logistic regression modeling of 
parameters for mortality

Variables OR %95 CI p
Age   1.045 1.009–1.081   0.013
APACHE II score   1.076 1.008–1.150   0.029
Need for IMV 19.655   6.337–60.963   0.001
ARF   1.308 0.288–5.939   0.728
CRF   2.683   0.473–15.213   0.265
Urea   1.007 0.999–1.014 0.08
Creatinine   1.422 1.106–1.831   0.006
Albumin   2.673 1.191–6.024   0.017
Magnesium   2.260 0.920–5.553   0.075
Total calcium   1.304 0.787–2.158   0.303
Phosphorus   1.171 0.928–1.479   0.183
GFR   1.005 0.976–1.034   0.715
LOS in ICU   0.987 0.930–1.187   0.006

OR, odds ratio; CI, confidence interval; p, probability; APACHE II, 
acute physiologic and chronic health evaluation; IMV, invasive 
mechanical ventilation; ARF, acute renal failure; CRF, chronic renal  
failure; GFR, glomerular filtration rate; LOS, length of stay;  
ICU, intensive care unit
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comorbidities, such as acute and chronic renal failures, increased 
the risk of mortality, and the multivariate analysis revealed that the 
risk factors for death in patients admitted to the critical care unit are 
age, APACHE II score, need for IMV, decreased serum albumin levels, 
and increased creatinine levels. Our findings may help clinicians 
estimate the mortality rates in the ICU and also facilitate to manage 
the treatment of patients.
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