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ABSTRACT
Introduction: The number of geriatric patients being followed up in intensive
care units (ICUs) has increased because of increased elderly population in our
country and worldwide. This study aimed to investigate the clinical/laboratory
features of patients aged over 65 years hospitalized in respiratory ICUs and to
ascertain factors affecting mortality.
Materials and Method: Patients hospitalized in the respiratory ICU of Adnan
Menderes University Medical Faculty between January 1, 2017 and January 1, 2018
were included. Patients aged 65 years and over were classified as the Elderly group,
whereas those aged under 65 years were classified as the Non-Elderly group. The
groups were compared for demographic, clinical, and laboratory characteristics.
Parameters affecting mortality in the Elderly group were also evaluated.

CORRESPONDANCE

Results: The mean age of 57 patients in the Non-Elderly group was 55.15 ±
9.57 years, and that of 101 patients in the Elderly group was 76.55 ± 7 years. In the
Elderly group, urea and creatine levels were higher and pH was lower; the predicted
mortality rate and Acute Physiology and Chronic Health Evaluation (APACHE) II
score were higher; however, mortality rates were similar. Factors affecting mortality
were hypoalbuminemia, high APACHE II score, and vasopressor requirement.
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Conclusion: The albumin level, APACHE II score, and VP requirement are more
important for prediction of mortality in respiratory intensive care patients when
compared to age.
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INTRODUCTION
Human lifespan has concurrently prolonged with
improvements in the field of health in the last century, which has progressively increased the number of elderly individuals (1). In Turkey, the population aged 65 years and over has increased by
16% in the last 5 years and reached 8.8% of the
total population in 2018. It is estimated that this
figure will be 10.2% by 2023 (2). With an increase in
the elderly population, the frequency of presentation of elderly patients to health institutions, and
therefore, hospitalization in either a hospital or
ICUs has increased (3). Approximately 27% of the
hospitalized patients aged 65 years and over have
a requirement for ICU follow-up, and 21%–51% of
patients admitted to ICUs are in the elderly age
group (4, 5). In our country, there is a progressively
increasing interest in data related to elderly population hospitalized in ICUs; however, the number
of studies on this subject is limited (6-8).
We aimed to evaluate the demographic, clinical, and laboratory characteristics of elderly patients hospitalized and followed up in respiratory
ICU and to ascertain factors affecting mortality in
the elderly patients.
MATERIALS AND METHOD
The study was conducted by retrospective evaluation of data of 179 patients hospitalized in the respiratory ICU of Adnan Menderes University Medical Faculty between January 1, 2017 and January
1, 2018. The study was approved by the Non-invasive Clinical Research Ethics Committee of Adnan
Menderes University, Turkey (Protocol number:
2019/97). The informant consent was not obtained
because of the retrospective nature of the study.
After excluding 21 patients with either missing
data or an ICU stay less than 24 h, 158 patients were
included in the study. The patients aged under 65
years were categorized as the Non-Elderly group
and those aged 65 years and over as the Elderly
group. Data of the patients such as age, gender,
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body mass index (BMI), comorbidities, diagnosis,
the type and duration of ventilator treatment, vasopressor (VP) requirement, duration of hospitalization in ICU, the Acute Physiology and Chronic
Health Evaluation (APACHE) II score, predicted
mortality rate, and whether mortality had occurred
or not were recorded. The APACHE II scoring system is one of the systems used in the determination of mortality rate and efficacy of treatment in
ICUs (9). For calculating the APACHE II score, the
most abnormal values obtained in the ICU within
the first 24 h were considered. In addition to age,
body temperature, mean arterial pressure, heart
rate, respiratory rate, oxygenation (when fraction
of inspired oxygen (FiO2) ≥ 0.5, alveolar–arterial
gradient; when FiO2 < 0.5, partial oxygen pressure
(PaO2)), serum bicarbonate (HCO3) value, serum
sodium, potassium, and creatinine values, leukocyte count, hematocrit value, and the Glasgow
Coma Scale score were used. The APACHE II score
and the predicted mortality rate were calculated
using computer software.
The biochemical parameters involving urea,
creatine, alanine aminotransferase, aspartate aminotransferase, total bilirubin, direct bilirubin, protein, and albumin; the hematological parameters
involving leukocyte, neutrophil, and lymphocyte
counts, neutrophil/lymphocyte ratio (NLR), hemoglobin (Hb), platelet count, mean platelet volume
(MPV), and red cell distribution width (RDW); and
the blood gas parameters of the patients such as
pH, PaO2, partial carbon dioxide pressure, oxygen
saturation and HCO3, and also C-reactive protein
(CRP), and procalcitonin values were recorded.
Statistical Analysis
Descriptive statistics for quantitative variables
were specified as mean ± standard deviation for
normally distributed variables and as median
(25th–75th percentiles) for non-normally distributed variables. Descriptive statistics for qualitative variables were specified as frequency (%).
Comparison between quantitative variables was
analyzed by conducting Student t- or Mann–Whit-
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ney U-test. The dependence between qualitative
variables was determined by chi-square analysis.
Logistic regression (LR) analysis was used to determine factors affecting mortality. A p < 0.05 was
considered statistically significant.
RESULTS
The mean age of the patients was 55.15 ± 9.57
years in the Non-Elderly group and 76.55 ± 7 years
in the Elderly group, consisting of 57 patients
and 101 patients, respectively. Forty-one (71.9%)
non-elderly patients and 69 (68.3%) elderly patients were male (p = 0.635). The two groups were
similar in terms of BMIs (p = 0.439). The most common indications for hospitalization in both groups
were pneumonia and exacerbation of chronic obstructive pulmonary disease (COPD) (p = 0.770
and p = 0.655, respectively). The presence of comorbidities had similar and very high rates in both
groups (Non-Elderly group: 94.7%, Elderly group:
94.1%; p = 0.583). COPD, hypertension, and diabetes mellitus were the most common comorbidities in both groups, and the incidence of the comorbidities except that of heart failure (HF) was
similar in both groups (p > 0.05). The incidence of
HF was significantly higher in the Elderly group (p
= 0.006) than in the Non-Elderly group. The mean
duration of hospitalization was 14.68 ± 12.89 days
in the Non-Elderly group and 16.43 ± 14.82 days
in the Elderly group. Even though the duration of
hospitalization was found to be relatively longer in
the Elderly group, a statistically significant difference between the two groups was not present (p
= 0.580). Invasive mechanical ventilation (IMV) was
performed in 31 (54.4%) patients in the Non-Elderly group and in 46 (45.6%) in the Elderly group (p
= 0.286). The mean number of days that the patients were kept intubated was 11.64 ± 10.05 days
in the Non-Elderly group and 14.34 ± 16.77 days
in the Elderly group (p = 0.685). Non-invasive mechanical ventilation (NIMV) was performed in 35
(61.4%) patients in the Non-Elderly group and in
74 (73.3%) in the Elderly group (p = 0.122). NIMV

was performed for an average of 9.42 ± 10.03 days
in the Non-Elderly group and for an average of
11.31 ± 8.68 days in the Elderly group (p = 0.190).
While VP requirement occurred in 11 (19.3%) of
non-elderly patients during their follow-up period, it was detected in 26 (27.7%) patients in the
Elderly group (p = 0.358). The predicted mortality
rate and the APACHE II score calculated during
admission to the ICU were statistically significantly higher in the Elderly group (p = 0.010 and p =
0.008, respectively) then in the Non-Elderly group.
Mortality occurred in 14 (24.6%) patients in the
Non-Elderly group and in 30 (29.7%) patients in
the Elderly group (p = 0.489). Demographic data
of the patients are shown in Table 1.
Among the hematological, biochemical, and
blood gas parameters analyzed during admissions
of both groups of patients to the ICU, the urea
and creatine values were statistically significantly
higher, and the pH value was significantly lower in
the Non-Elderly group compared with the Elderly
group (p = 0.004, p = 0.002, and p = 0.036, respectively). The two groups were similar with respect to
all the remaining parameters (Table 2).
When LR analysis was performed to determine
the factors affecting mortality, hypoalbuminemia,
increased APACHE II score, and VP requirement
were found to be associated with mortality (sensitivity 63.3%, specificity 95.5%, and overall accuracy
rate 83.2%) (Table 3).
DISCUSSION
The number of elderly patients followed up in
ICUs has been progressively increasing because of
an increased elderly population (3-5). In our study,
63.9% of patients in the respiratory ICU were aged
65 years and over. The ratio of elderly patients followed in ICUs differs from study to study conducted in our country. For example, Topeli et al. (6),
in their study, reported that 48.6% of patients followed in ICU were aged 65 years and over; whereas, Doğan et al. reported it as 51% and Uysal et al.
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Table 1. The demographic data of the Elderly and Non-Elderly Patient Groups.
Parameter

Non-Elderly Group (n:57)

Elderly Group (n:101)

p-value

Age [years]

55.15±9.57

76.55±7

<0.001

41/16

69/32

0.635

24.16 (22.49-28.83)

24.91 (21.96-26.57)

0.117

Diagnosis n (%)
Pneumonia
COPD
PTE
TBC
OHS
IPF exacerbations
Bronchiectasis

38 (66.7)
13 (22.8)
4 (7)
1 (1.8)
1 (1.8)
0 (0)
0 (0)

65 (64.4)
20 (19.8)
7 (6.9)
2 (2)
2 (2)
3 (3)
2 (2)

0.770
0.655
0.984
0.920
0.920
0.189
0.285

Comorbidities n (%)

54 (94.7)

95 (94.1)

0.583

12 (5-18.5)

12 (6-20.5)

0.580

11 (19.3)

26 (25.7)

0.358

16.2 (10-26.3)

21 (11.4-35.6)

0.010

13 (8.5-17)

15 (10.5-20.5)

0.008

31 (54.4)

46 (45.6)

0.286

9 (4-15)

7.5 (2-15.25)

0.685

35 (61.4)

74 (73.3)

0.122

7 (4-12)

9 (4.5-18)

0.190

14 (24.6)

30 (29.7)

0.489

Gender n (M/F)
BMI [kg/m2]

Duration of hospitalization
(days)
Vasopressor requirement
n (%)
Predicted mortality rate
APACHE II score
IMV n (%)
The duration of staying
intubated (days)
NIMV n (%)
The duration of NIMV
(days)
Mortality n (%)

M/F: Male/female, BMI: Body mass index, COPD: Chronic obstructive pulmonary disease, PTE: Pulmonary thromboembolism, TBC: Tuberculosis, OHS:
Obesity hypoventilation syndrome, IPF: Idiopathic pulmonary fibrosis, APACHE: Acute Physiology, Assessment and Chronic Health Evaluation, IMV:
Invasive mechanical ventilation, NIMV: Non-invasive mechanical ventilation.

as 38% (7, 8). Similar ratios have been reported in
studies conducted in countries other than Turkey.
In the study conducted by Fuchs et al. (10), 45.7%
of patients followed in ICU were aged 65 years or
over; whereas, it was reported as 55% in the study
by Angus et al. (11). In our study, the most frequent
causes of hospitalization were pneumonia and
COPD exacerbations (65.2% and 20.9%, respectively) in patients both over and below 65 years
of age. Even though cardiovascular disorders have

30

been reported as the leading cause of hospitalization of elderly patients in ICUs (3), patient population varies in accordance with the type of ICU.
The most common diagnosis at admission was reported as pneumonia in a study which evaluated
3,050 patients who had been hospitalized in ICUs
because of respiratory causes (12). Likewise, Akın
et al. (13) reported that the most common diagnosis at admission was pneumonia in patients aged
65 years and over hospitalized in the medical ICU.
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Table 2. The laboratory parameters of the Non-Elderly and Elderly Groups.
Parameter

Non-Elderly Group (n:57)

Elderly Group (n:101)

p-value

Urea (mg/L)

47 (30-66)

59 (38-95)

0.004

0.69 (0.54-0.83)

0.84 (0.63-1.3)

0.002

ALT (U/L)

21 (12.5-36.5)

15 (10.5-31)

0.154

AST (U/L)

23 (14.5-42.5)

21 (13.5-36)

0.104

T. Bilirubin (mg/dL)

0.6 (0.39-0.79)

0.6 (0.4-0.9)

0.493

D. Bilirubin (mg/dL)

0.28 (0.18-0.45)

0.32 (0.21-0.54)

0.598

Protein (g/dL)

5.65±0.89

5.72±0.85

0.597

Albumin (g/dL)

2.77±0.61

2.7±0.54

0.536

CRP (mg/L)

108.51±86.52

104.84±74.46

0.993

Procalcitonin (ng/mL)

0.59 (0.1-1.57)

0.26 (0.11-0.71)

0.826

Leukocyte (x103/μL)

11.98±6.39

13.3±6.3

0.196

Neutrophil (x103/μL)

10.12±5.93

11.25±62.6

0.241

Lymphocyte (x103/μL)

1.15 (0.5-1.62)

1000 (595-1475)

0.270

NLR

8 (5.28-17.29)

9.74 (5.79-17.69)

0.882

10.94±2.23

10.62±1.84

0.405

224 (163.5-301)

256 (190.5-331.5)

0.419

MPV (fL)

9.73±1.31

9.79±1.07

0.598

RDW (%)

15.86±2.54

16.09±1.9

0.295

7.42 (7.35-7.48)

7.39 (7.30-7.45)

0.036

PaO2 (mmHg)

64 (56.5-92.9)

67 (57-94)

0.981

PaCO2(mmHg)

43 (35.8-67.25)

48 (37.55-63)

0.860

HCO3 (mEq/L)

29 (25-34)

27 (23-31)

0.068

92.5 (89-96)

93 (87.5-96.5)

0.259

Creatine (mg/dL)

Hb (g/dL)
PLT (x103/μL)

pH

SaO2 (%)

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, T: Total, D: Direct, CRP: C-reactive protein, NLR: Neutrophil / lymphocyte ratio, Hb:
Hemoglobin, PLT: Platelet, MPV: Mean platelet volume, RDW: Red cell distribution width, (PaO2): Partial oxygen pressure, (PaCO2): Partial carbon dioxide
pressure, HCO3: Bicarbonate, (SaO2): Oxygen saturation.
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Table 3. The laboratory parameters of the Non-Elderly and Elderly Groups.
Risk factor

OR

Lower

Upper

p-value

APACHE II

0.852

0.771

0.942

0.002

23.430

4.504

121.871

<0.001

6.448

1.674

24.837

0.007

Hypoalbuminemia
Vasopressor
requirement

APACHE: Acute Physiology, Assessment and Chronic Health Evaluation

Because our study was conducted in the respiratory ICU, our patient population most commonly
comprised patients hospitalized for pneumonia
and COPD exacerbations.
Various studies have reported that the mortality rate is higher in elderly patients hospitalized in
ICUs (7, 10, 14). In a study by Rosenthal et al. (15),
age was reported to be related to mortality, independent of the severity of the disease and other
prognostic factors. Likewise, in a study by Hamel
et al. (16), it was reported that mortality increased
with age after correction of various parameters
such as gender, race, baseline functional status,
disease severity, aggressiveness of treatment, and
socio-economic status. However, even though the
predicted mortality rate and the APACHE II score
were significantly higher in patients aged 65 years
and over in our study, the mortality rates of both
groups were similar. There are also studies in the
literature stating that age is not separately effective on mortality (13, 17, 18). In various studies, it
has been reported that age was not associated
with poor prognosis in ICU patients, and prognosis was more likely related to disease severity and
functional status before the onset of the disease
(19,20). We also consider that the severity of the
underlying disease more likely affects mortality
rather than age and believe that with appropriate
treatment and follow-up, mortality in elderly patients would be the same as in young patients.
In our study, the mortality rate was found to
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be 24.6% in patients under 65 years of age and
29.7% in those aged 65 years and over; the overall
mortality rate was 27.8%. Different mortality rates
have been reported in the literature. In a study by
Rockwood et al. (21), the 1-year mortality was reported as 31% and 49% under and over 65 years of
age, respectively. In a study conducted by Topeli
et al. (6), the mortality rate was found as 32.5% in
patients younger than 65 years and 38.7% in patients aged 65 years and over. The higher mortality
rates in these studies may be due to the heterogeneity of patients followed in ICUs. Moreover, the
mortality rate in ICU varies according to the characteristics of the followed patient population and
the experience of the healthcare staff. Following
a similar patient group in ICU would contribute to
achieve a more experienced ICU healthcare staff,
which would cause a positive effect on patient recovery. In a study by Doğan et al. (7), it was determined that while the mortality rate was 54.6% in
2008, it decreased to 33.1% with turning over the
management of ICU to Anesthesiology Department in 2009.
In our study, when the laboratory data were
analyzed, it was found that the urea and creatine
values were higher and the pH was lower in the
Elderly group. We suggest that these may have
originated from impairment of renal function and
its related effect on blood gases with advanced
age. It has been shown in the medical literature
that renal functions and blood gas parameters
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were affected in elderly patients (22). The association of hypoalbuminemia with mortality has been
shown before (23). In our study, hypoalbuminemia
was determined to be an effective factor in mortality, which was in accordance with the literature.
The APACHE II scoring system is a significant predictor of mortality (9). In the study conducted by
Rordorf et al., it was shown in intensive care patients that the APACHE II score was a predictor
of mortality (24). In our study also, the elevation
of the APACHE II score was determined to be a
factor effective on mortality. The requirement of
VP support in patients during the follow-up period
in ICU indicates a hemodynamic disorder and has

been reported to be associated with mortality (25).
In our study also, we determined that the requirement of VP support affected mortality.
As a conclusion, we suggest that the albumin
level, APACHE II score, and VP requirement should
be used rather than age for prediction of mortality
in patients followed up in the respiratory intensive
care unit, and more detailed studies should be
conducted on this subject.
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