
Eroglu A, et al. (2016) Factors Impacting the Likelihood of  Death in Patients in Intensive Care Unit. Int J Anesth Res. 4(4), 225-228.

225

 OPEN ACCESS                                                                                                                                                                                  https://scidoc.org/IJAR.php

International Journal of  Anesthesiology & Research (IJAR) 
ISSN 2332-2780

  Factors Impacting the Likelihood of  Death in Patients in Intensive Care Unit                                               
    
                    Research Article

Saylan S1, Kostakoglu U2, Karatas M3, Yilmaz G4, Eroglu A1*

1 Karadeniz Technical University, Anesthesiology and Intensive Care Medicine, Trabzon, Turkey.
2 Kanuni Training Hospital, Infectious Disease, Trabzon, Turkey.
3 Kanuni Training Hospital Chest Disease, Trabzon, Turkey.
4 Karadeniz Technical University Infectious Disease, Trabzon, Turkey.

Introduction

Intensive care units (ICUs) with technologically advanced 
equipment and 24-hour monitoring of  vital signs aim to treat 
patients with a need for intensive care due to dysfunctions in 
one or more organs or organ systems [1, 2]. Patients hospitalized 
in these units often have multiple diseases, and acute problems 
associated with these need to be treated. High mortality rates are 
the most significant problem during this treatment in the ICU 
[2, 3]. Many factors, such as reasons for hospitalization in the 

ICU, invasive mechanical ventilation requirements, multiple organ 
dysfunction syndrome (MODS), higher acute physiology and 
chronic health evaluation (APACHE-II) score, hospital infections, 
trauma, old age, concomitant systemic diseases and length of  stay 
in the ICU, all affect mortality [2, 3]. 

This study was intended to evaluate the factors affecting mortality 
in patients treated in ICUs and to determine the measures needing 
to be taken to reduce mortality rates.
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Materials and Methods

This retrospective cohort study was performed at the Kanuni 
Education and Research Hospital adult ICUs (Anesthesia ICU, 
Internal Medicine ICU, Surgical ICU and Neurology ICU), which 
contain a total of  46 beds. ICU patient / nurse ratios range from 
3/1 to 4/1 due to a shortage of  nurses, and on some nights it 
may rise to 6/1. Age, sex, diagnosis on admission to the ICU 
and underlying disease, APACHE II score, Charlson co-morbidity 
index, duration of  hospitalization, infections (pneumonia, 
surgical site infections, urinary tract infections, bloodstream 
infections, skin and soft tissue infections and other nosocomial 
infections), treatments, invasive procedures and prognosis of  
patients hospitalized in the ICUs between 1 January 2013 and 
31 December 2013 were recorded. Charlson co-morbidity index 
scores represent the sum of  the scores for patients’ comorbid 
diseases [4]. All data were obtained from patient files, nurses’ 
observations, infection control committee records, pharmacy data, 
treatment, surgical notes, and laboratory reports. All procedures 
performed for diagnosis and treatment were recorded. Diagnosis 
of  nosocomial infections was based on Center for Disease 
Control (CDC) criteria [5]. The expected mortality rate was based 
on APACHE II scores. The standardized mortality ratio (SMO) 
[observed mortality ratio / mortality rate predicted by APACHE 
II scores] was calculated [6]. 

Factors that may influence mortality, such as age, sex, organ failure, 
malignancies, heart disease, diabetes mellitus, chronic obstructive 
pulmonary disease, trauma, APACHE II score, underlying disease, 
emergency and elective surgery, transfusion, prophylactic antibiotic 
use, invasive procedures, total parenteral nutrition and duration, 
steroid use and duration, other immunosuppressive use and 
duration thereof, indications and suitability of  the antibiotics used, 
ICU nosocomial infections and associated factors, bacteremia, 
and presence of  pneumonia were recorded. Their relations with 
mortality were then evaluated. 

Statistical Analysis

Descriptive statistical analysis was performed for all parameters. 
The Kolmogorov-Smirnov test was used to determine the 
eligibility of  variables. Data in conformity with normal 
distribution were analyzed using Student’s t-test, and those not 
conforming to normal distribution were analyzed using the Mann 
Whitney-U test. Data obtained by measurements were given as 
mean ± standard deviation. Data obtained by counting were given 
as numbers (%); analyses were performed using the Chi-square 
test. In addition, multivariate analyses were performed using 
logistic regression. The results of  the analysis were presented as 
P values, odds ratio (OR), and 95% confidence interval (95% CI). 
P<0.05 was regarded as significant.

Results

Eight hundred ten patients, 443 male and 367 female, were 
admitted to the adult ICU units in our hospital in 2013. Mean 
age was 66.2 ± 15.9. Geriatric patients (> 65 years) represented 
62.1%. Respiratory failure, hemodynamic instability, mental status 
disorder and monitoring needs were the most common indications 
for ICU admission. 

Mean length of  hospitalization was 17.3 ± 20.6 days. Mean 
Charlson co-morbidity index was 3.1 ± 1.8, and mean APACHE 
II score 19.7 ± 3.0. APACHE II score was 20 or more in 54.6% 
of  patients. Eighty-eight percent of  patients underwent urinary 
catheterization, 84% arterial catheterization, 74% mechanical 
ventilation, and 71% central venous catheterization. Thirty-seven 
percent of  patients required vasopressors on admission to the 
ICU. 

Four hundred ninety-seven patients (61.4%) died. The mortality 
rate was calculated at 23.7 per 1000 patient days. Age, high 
APACHE II score, presence of  hospital infection, high 
Charlson co-morbidity index, trauma, cerebrovascular disease, 
diabetes mellitus, presence of  renal failure, and vasopressor 
requirement were identified as factors affecting mortality (Table 
1). At multivariable analysis, APACHE II score, the presence 
of  nosocomial infections, and cerebrovascular disease were 
independent risk factors affecting mortality (Table 2). Mortality 
rate predicted by APACHE II score was 45.6%. Standardized 
mortality rate was 1.35, with 55.7% of  deaths in the first 15 days 
and 19.5% after 30 days. Most patients (50.2%) who died in the 
first 15 days had trauma and cerebrovascular disease, while 46.4% 
of  deaths after 30 days were due to infection. 

Five hundred sixty-six patients were hospitalized for longer than 
48 hours, and 309 nosocomial infections developed in 205 of  
these. Nosocomial infection rate was 25.4 per 1000 patient days, 
and 170 of  patients diagnosed with such infection died. Mortality 
in 62 (12.5%) patients was attributed to infection. In 21 (33.9%) 
of  these infections, patients had died by the time culture growth 
was notified. Seventeen patients (27.4%) had bacterial growth 
resistant to empirical treatment. Treatment started after 3.5 ± 
1.1 days in 11 patients (17.7%). Mortality occurred in 13 (21%) 
patients despite appropriate treatment.

Discussion

ICUs are special treatment units with high-tech equipment 
developed for the treatment and follow up of  life-threatening 
organ failure seen in the course of  both chronic and acute 
illnesses [1, 7]. These units have the highest mortality rates among 
hospital sections [2, 3]. Many factors, including previous diseases 
and new developing events, determine the prognosis of  patients 
monitored in these units. It is important for physicians dealing 
with intensive care to be aware of  these factors and mortality 
rates, and to identify high-risk patients. Mortality analysis should 
therefore be performed in the ICU and for physicians’ benefit.

Mortality rates range between 16% and 71%, depending on the 
characteristics of  the patients in the ICU [7-9]. In our study, 
the mortality rate was 61.4%. Patients admitted to ICUs have 
different characteristics, making it difficult to compare mortality 
rates. The standardized mortality rate is therefore recommended 
for comparing mortality rates between ICUs [6, 10]. One study 
compiling data from 12,162 patients treated in 24 ICUs in the 
UK reported mortality rates in different ICUs of  24-41%, with 
standardized mortality rates between 0.91 and 1.34 [11]. Metnitz 
et al. studied 13 ICUs and reported standardized mortality rates 
of  between 0.62 and 1.54 [12]. In our study, the standardized 
mortality rate was 1.35. This result is greater than 1, which indicates 
that our intensive care performance is insufficient. This may be 
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attributed to such negative factors as high numbers of  patients 
per nurse in the ICU, lack of  an isolation room, insufficient m2 

per bed, and less than 2 meters’ distance between beds. This rate 
can be reduced by improving ICUs and the quality of  service they 
provide. 

Several studies have shown that high APACHE II scores are 
associated with mortality [13-15]. In our study, 48.7% of  patients 
with APACHE II scores of  15-19 and 75.1% with APACHE II 
scores over 20 died. The risk of  mortality was 3.78 times higher 
in patients with APACHE II scores over 20. At multivariable 
analysis, this score was identified as an independent risk factor 
for mortality. These results indicate that initial APACHE II scores 
are an important parameter determining prognosis on patients 
admitted to the ICU. 

The Charlson co-morbidity index is another parameter that can 
be used in determining prognosis. Christensen et al. reported 
that the Charlson co-morbidity index can help predict both 
short- and long-term mortality in ICU patients [16]. We observed 
statistically significant differences in Charlson co-morbidity index 
scores between surviving and non-surviving patients. The risk 
of  death was 1.83 times higher in patients with scores above 3. 
However, the Charslon co-morbidity index was not identified as 
an independent risk factor for mortality at multivariable analysis, 

because it was calculated as dependent on co-morbid disease.

Primary diseases of  patients in the ICU, comorbid conditions and 
concomitant infections in hospital also affect mortality. Raffin 
identified hospital-acquired infections, arrhythmias, renal failure, 
liver failure, and heart failure as the major causes of  mortality 
in the ICU [17]. In our study, the development of  nosocomial 
infection increased mortality 4.13-fold. It was also identified as 
an independent risk factor for mortality at multivariable analysis. 
Mortality in 12.5% of  fatal cases was attributed to nosocomial 
infections, which shows the importance of  these infections. Late 
infection culture results in these infections and thus increased 
mortality as a result of  delays in effective treatment reveal the 
need for rapid diagnostic methods.

Mortality increased 1.64 times in the presence of  trauma, 
1.62 times in respiratory failure, 1.69 times in cerebrovascular 
disease, 2.07 times in diabetes mellitus, and 1.68 times in kidney 
disease. The presence of  cerebrovascular disease emerged as an 
independent risk factor for mortality. Vasopressor requirement 
increased mortality 1.65 times. One retrospective study of  61113 
patients reported 31-day hospital mortality of  31.4%, with age, 
multiple organ failure, HIV infection, chronic liver disease and 
the presence of  cancer being identified as independent factors 
associated with mortality at multivariate analysis [18]. Kollef  et 

Table 1. Factors affecting mortality in ICU patients (univariate analysis).

Patient characteristics Non-surviving patients n = 497 Surviving patients n = 313 P OR 95% CI

Age 69.8 ± 17.3 61.4 ± 14.2 0

Gender (male) 273 (54.9%) 170 (54.3%) 0.864 1.03 0.76 - 1.38

APACHE II 21.6 ± 3.4 18.2 ± 2.7 0

APACHE II  ≥ 20 337 112 0 3.78 2.78 - 5.15

Charlson co-morbidity index 3.8 ± 1.4 2.5 ± 2.9 0

Charlson co-morbidity index ≥ 3 271 124 0 1.83 1.36 - 2.46

Length of  stay 19.4 ± 20.5 16.1 ± 24.4 0.096

Number of  patients with nosocomial 
infection

170 35 0 4.13 2.73 - 6.27

Underlying diseases

Trauma 76 31 0.027 1.64 1.03 - 2.62

Cardiac disease 17 8 0.628 1.35 0.54 - 3.45

Cerebrovascular diseases 112 46 0.006 1.69 1.14 - 2.10

Abdominal disease 52 37 0.547 0.87 0.54 - 1.40

Diabetes mellitus 84 28 0.002 2.07 1.29 - 3.34

Kidney disease 80 32 0.018 1.68 1.07 - 2.67

Malignity 44 26 0.888 1.07 0.63 - 1.84

Infectious disease 125 86 0.463 0.89 0.64 - 1.24

Intoxication 39 140 0 0.11 0.07 - 0.16

Vasopressor requirement 206 94 0.001 1.65 1.21 - 2.25

Table 2. Factors affecting mortality in ICU patients (multivariate analysis).

Patient characteristics OR 95% CI P value

Age 1.07 0.96 - 1.17 0.085

APACHE II 1.72 1.32 - 2.68 0.002

Charlson co-morbidity index 1.12 0.82 - 1.94 0.112

Nosocomial infection 2.54 1.16 - 4.56 0.001

Cerebrovascular diseases 1.16 1.04 - 2.48 0.028

Vasopressor requirement 1.22 0.82 - 2.74 0.156
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al. investigated 357 patients undergoing mechanical ventilation 
and identified female gender, advanced age, higher APACHE 
II scores, multiple organ failure and the presence of  ARDS as 
independent factors affecting mortality [13]. Retainer et al. 
reported advanced age as an independent risk factor for mortality 
[19]. In our study, age affected mortality at univariate analysis, but 
was not an independent risk factor at multivariable analysis. The 
numerous comorbid diseases that can cause mortality in elderly 
patients suggest that mortality increases in line with high Charlson 
co-morbidity index and APACHE II scores.

Schönhof  et al. reported that surviving patients had longer stays 
in ICUs compared with non-surviving patients, and also had lower 
APACHE II scores, lower mouth occlusion pressure and younger 
age [14]. Luh et al. investigated 1231 patients from 132 ICUs in 
Sweden, Iceland and Denmark, and reported a 90-day mortality 
rate of  41%. They identified advanced age, acute physiology 
scores above 15, extrapulmonary respiratory failure, pulmonary 
infiltration in more than two regions on and immunosuppression 
as independently increasing mortality [20]. 

Conclusion

In conclusion, high APACHE II and Charlson co-morbidity 
index scores are the most important factors affecting mortality. 
Another factor affecting mortality is nosocomial infection. It is 
vitally important that infection should be prevented in to reduce 
mortality rates, and appropriate treatment should be initiated 
at once in the presence of  infection. Therefore, in addition to 
the development of  rapid diagnostic methods, training should 
be provided to increase hospital management and personnel 
awareness of  the importance of  the subject. Communication 
between units should be enhanced, and intensive care conditions 
and services should be improved.
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