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DIAGNOSIS AND MORTALITY OUTCOMES OF
THREE DIFFERENT GERIATRIC AGE GROUPS
INTHE INTENSIVE CARE UNIT: 10-YEAR
RETROSPECTIVE ANALYSIS

AsstracT

Introduction: In addition to bringing many physiological changes with it, aging
is a period in which morbidity and mortality rates increase due to the increase in the
incidence of chronic diseases and malignant diseases. The aim of this study was to
determine the prevalence of conditions requiring intensive care and the mortality
incidence based on geriatric age groups followed-up in the intensive care unit.

Materials and Method: Three different geriatric age groups were formed out
of the 65 years old and older patients (n=5932) included in the study as young old
(65-74 years), middle old (75-84 years) and oldest old (85 years and older). In each
group, disease prevalence and mortality rate by diagnostic groups were analysed.

Results: The resulting diagnostic groups were found to be at different rates
in different age groups (p = 0.01 p <0.05). Malignancy was high in young elderly
patients (p = 0.01 p <0.05), while cardiovascular diseases were higher in other
groups (p = 0.01 p<0.05). Patients admitted to the intensive care unit with cardiac
arrest had the highest mortality rate (p = 0.01 p<0.05).

Conclusion: Geriatric patients constitute an important part of intensive care
patients, therefore the mortality rate is high. In all three groups, 30-day mortality
results were highest in patients with cardiac arrest followed by sepsis and
cardiovascular diseases, respectively.
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INTRODUCTION

The World Health Organisation defines old age as
the beginning of the chronological age of 65 years.
Besides bringing several physiological changes,
aging increases the rate of morbidity and mortality
due to an increased incidence of chronic and ma-
lignant diseases. Furthermore, geriatric patients
have a high incidence of chronic diseases devel-
oping because of diabetes and hypertension (1-3).
Moreover, elderly individuals have a higher rate of
acute kidney injury compared with young people
(4) and are, therefore, at an increased risk of renal
failure. Notably, diabetes and hypertension are the
two most common causes of chronic renal failure
(5). The most common comorbidities observed
in the intensive care unit (ICU) are hypertension,
heart failure and diabetes mellitus (6). In addition,
trauma is associated with increased morbidity and
mortality rates in geriatric individuals (7, 8). More-
over, weakened immunity, chronic diseases and
organ physiology changes make geriatric patients
susceptible to infections, such as sepsis and bac-
teremia (9). Notably, the fact that the age and pre-
operative albumin levels were found to be signifi-
cantly correlated with hospital length of stay and
30-day ICU admissions (10) indicates the need for
intensive care in the geriatric age group and the
elderly with chronic diseases. Given that the geri-
atric population in the United States is expected
to increase from 52 million in 2018 to 95 million in
2060 (11), a corresponding increase in the geriat-
ric patient population needing intensive care can
be expected as well in the future. Until date, no
guidelines or recommendations have been sug-
gested for geriatric intensive care, and no random-
ized controlled studies have been performed (12).
The mortality rate of elderly patients in the ICU is
not only related to age but also the decrease in
functional reserves and age-related physiological
weakness (12). Various disease groups may come
into prominence in three different geriatric age
groups depending on the possible pathophysi-
ology and aging. Determining mortality rates for

diagnostic groups may provide insight for disease
prevention and geriatric disease groups at risk.
Therefore, this study determined the prevalence
of conditions requiring intensive care and the mor-
tality incidence in geriatric age groups followed in

the ICU.

MATERIALS AND METHOD
Study population

This study was conducted in accordance with the
Declaration of Helsinki from 2008 to 2017 after ob-
taining approval from the Institutional Ethics Com-
mittee (Date of Approval-Protocol No: 10.10.2019-
22/14).

This research was conducted as a single-cen-
ter retrospective descriptive study by scanning the
data in the electronic health records system (SA-
RUS) of 17819 patients who were treated in the
ICU (Reanimation Intensive Care Unit, Surgical In-
tensive Care Unit) of our Level 3 hospital. Of these,
8639 patients (mean = SD: 76.64 = 8.32 years, 62%
were females) aged 65 years and above were in-
cluded in the study. Overall, 2707 patients were ex-
cluded from the study because of an uncertain di-
agnosis. Finally, the study was conducted on 5932
patients over 65 years of age who had a definite
diagnosis. Notably, patients under 65 years of age
were excluded from the study.

Assessments

Patients included in the study (n = 5932) were
grouped into the following three different geri-
atric age groups: young-old (65-74 years), mid-
dle-old (75-84 years) and oldest-old (85 years and
above). Accordingly, various diagnostic groups
were formed based on the most frequent causes of
mortality in each of the three geriatric age groups,
such as cardiovascular diseases (acute coronary
syndrome, heart failure, etc), malignancies (cancers
of brain, larynx, lung, stomach, colon, bladder and
kidneys), cerebrovascular diseases (stroke, intrace-
rebral haemorrhage, etc), gastrointestinal diseases
(non-malignant liver, biliary tract diseases, inflam-
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matory and haemorrhagic diseases of the stomach
and intestine), trauma (multiple fractures, hip frac-
tures, etc), urinary system (non-malignant pathol-
ogies of the urinary system) and other diseases.
Differently from cardiovascular disease diagnostic
group, cardiac arrest diagnostic group was formed
according to the results of the emergency code
blue calls made from the other departments of the
hospital. Age-based analyses of various diagnostic
groups were performed to determine the indica-
tion for intensive care admission and the 30-day
mortality rate of each diagnostic group. Geriatric
patients admitted to the ICU for postoperative fol-
low-up were excluded from the study.

Statistical analysis

The descriptive statistics of the groups were
calculated as frequency and percentage values
to examine the relevant data. Chi-square analy-
sis (Fisher's exact test) was performed to explore
the diagnoses according to patient characteris-
tics. The Bonferroni method was used to identify
the group that created the difference in different
groups. In the study, p values less than 0.05 were
considered statistically significant. SPSS 22.0 soft-
ware was used for analysis.

RESULTS

2236 (38%) of the 5932 study patients in the ICU
were men, and 3696 (62%) were women. The num-
ber of patients in three study groups was as fol-
lows: 2444 (41%) young-old (70.02 + 6.42), 2488
(42%) middle-old (79.35 + 5.23) and 1000 (17%)
oldest-old patients (89.50 + 15, 12). Overall, 2389
(40%) patients passed away, and 3543 (60%) pa-
tients were transferred from the ICU to the ward.

Our study detected that geriatric patients were
treated in the ICU for the following conditions:
1323 patients (22.3%) for cardiovascular diseases,
883 (14.9%) for malignancies, 807 (13.6%) for gas-
trointestinal diseases, 754 (12.7%) for acute respi-
ratory failure, 536 (9%) for cerebrovascular diseas-
es, 534 (9%) for trauma, 219 (3.7%) for pneumonia,
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173 (2.9%) for sepsis, 155 (2.6%) for chronic renal
failure, 125 (2.1%) for urinary system diseases, 113
(1.9%) for ileus, 21 (1.5%) for cardiac arrest, 65
(1.1%) for diabetes mellitus, 63 (1.1%) for high fe-
ver, 47 (0.8%) for acute renal failure and 44 (0.7%)
for burns (Table 1).

The diagnostic groups of young-old patients
had statistically different incidence rates (p =
0.01, p < 0.05) (Table 2). Identified in 504 patients
(20.6%), malignancy had the highest rate.

The diagnostic groups of middle-old patients
had statistically different incidence rates (p =
0.01, p < 0.05) (Table 3). Identified in 589 patients
(23.7%), cardiovascular diseases had the highest
rate.

The diagnostic groups of oldest-old patients
had statistically different incidence rates (p =
0.01, p < 0.05) (Table 4). Identified in 239 patients
(23.9%), cardiovascular diseases had the highest
rate.

Furthermore, the 30-day mortality rates of
geriatric age groups varied for different diagnos-
tic groups (p = 0.01, p < 0.05) (Table 5). Cardiac
arrest, sepsis and cardiovascular diseases are the
most common causes of mortality. Although the
incidence of acute renal failure was at 0.7 and uri-
nary system diseases at 1.5% in the over 85 years
old patient group, mortality rates were significant-
ly higher compared to other geriatric age groups,
being 85.7% and 53.3%, respectively.

In the young and middle old geriatric groups,
mortality rates of patients diagnosed with pneu-
monia were found to be higher than patients diag-
nosed with acute respiratory failure.

DISCUSSION

The fact that 8639 patients (48.4%) in our study
were aged 65 years and above indicates the im-
portance of intensive care treatment in geriatric
age groups. Per the literature, the rate of ICU ad-
mission of elderly patients was noted to be 46% (6),
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Table 1. Patient characteristics and diagnostic groups.

Male 2236 37.7
Female 3696 62.3
Age (mean = SD) n % Percentage
65-74 years of age (70.02 + 6.42) 2444 41.2
Age 75-84 years (79.35 + 5.23) 2488 41.9
85 years and older (89.50 + 15.12) 1000 16,9

Exitus 2389 40,3
Discharge 3543 59,7
Cardiovascular Disease 1323 22.3
Malignancy 883 14.9
Gastrointestinal Diseases 807 13.6
Acute Respiratory Failure 754 12.7
Cerebrovascular Diseases 536 9.0
Trauma 534 9.0
Pneumonia 219 37
Sepsis 173 2.9
Chronic Renal Failure 155 2.6
Urinary System 125 2.1
lleus 13 1.9
Cardiac Arrest 91 1.5
Diabetes Mellitus 65 1.1
High Fever 63 1.1
Acute Kidney Failure 47 0.8
Burn 44 0.7
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Table 2. Analysis of Diagnosis Distribution of 65-74 Age Group.

Age Diagnosis n Percentage % P
Malignancy 504 20.6
(Digrdiovascular 495 20,3
isease

Acute Respiratory 339 13.9

Failure

ggstrointestinal 307 126
iseases

[C)grebrovascular 203 83
iseases

Trauma 172 7.0

Sepsis 77 3.2

65-74 0.01
Pneumonia 73 3.0
Urinary System 67 2.7
Chronic Renal Failure 51 2.1
lleus 40 1.6
Cardiac Arrest 39 1.6
High Fever 25 1.0
Burn 21 0.9
Diabetes Mellitus 16 0.7
Acute Kidney Failure 15 0.6

*Single ratio chi-square analysis was performed.

which corresponds to the rate of 48.4% observed
in our study. Our study determined the mortality
rate in geriatric intensive care patients to be 40%.
In a study that did not discriminate between adult
and geriatric age, the mortality rate was observed
to be 19.6% (13). Among the 5932 patients includ-
ed in the study, the proportion of female geriatric
patients was determined to be high with 3696 fe-
male patients (62%). Notably, the young-old and
middle-old patient groups exhibited proportional-
ity with 2444 (41%) and 2488 (42%) patients in the
groups, respectively. Per the literature, the preva-
lence of geriatric patients over the age of 80 in the
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ICU is 20% (14), whereas our study observed that
the rate of patients aged 85 and above was 16.9%.

Malignancy was high in the young-old and
young-old male patient groups, whereas cardio-
vascular diseases were observed to be high in the
other groups.

Notably, advanced age increases the mortali-
ty rate even if the existing morbidity is controlled
(15). When we evaluated the 30-day mortality rates
of geriatric intensive care patient groups, the mor-
tality rate was the highest in all three geriatric age
groups admitted to the ICU with the diagnoses of
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Table 3. Analysis of the Distribution of Diagnosis in 75-84 Age Groups.

Age Diagnosis n Percentage % P
ggrdiovascular 580 237
isease
gastrointestinal 373 150
iseases
Malignancy 303 12.2
Acute Respiratory 205 19
Failure
ggrebrovascular 233 94
iseases
Trauma 212 8.5
Pneumonia 96 3.9
75-84 0.01
Chronic Renal Failure 79 3.2
Sepsis 66 2.7
lleus 56 2.3
Urinary System 43 1.7
Cardiac Arrest 38 1.5
Diabetes Mellitus 34 14
High Fever 30 1.2
Acute Kidney Failure 25 1.0
Burn 16 0.6

*Single ratio chi-square analysis was performed.

cardiac arrest, closely followed by sepsis, cardio-
vascular diseases and acute renal failure. In our
study, the mortality rate was 40% (n = 2389), where-
as other studies noted it to be 37% (16) and 52.3%
(6) in patients in the critical intensive care. In a pro-
spective study conducted on patients in the ICU
with an average age of 84 years, the 30-day mortal-
ity rate was 41.9% (17). In another study, the 30-day
mortality was determined to be 43.7% (15). Per the
literature, the mortality rate of cardiovascular dis-
ease was 66.6% (18), whereas our study observed
it to be 57.90% in the middle-old geriatric group.
Notably, our study determined that the mortality

rates of sepsis and acute renal failure were identi-
cal. A study that analysed this occurrence demon-
strated that sepsis was the most common cause of
acute renal failure (19). In our study, in the geriatric
group aged over 85 years, the mortality rate was
higher than 85% in patients with high fever and
acute renal failure, probably secondary to sepsis. A
retrospective study in the literature conducted on
ICU patients over 85 years of age determined the
sepsis-related survival rate to be 38.5% (20), where-
as in our study, the survival and mortality rates were
30% and 70%, respectively. The literature revealed
atrauma-related mortality rate of 15.5% in geriatric
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Table 4. Analysis of the Distribution of Diagnosis in 85 and Older Age Groups.

Age Diagnosis n Percentage % P
ggrdiovascular 239 239
isease
Trauma 150 15.0
ggstrointestinal 127 127
iseases
Acute Respiratory 120 120
Failure
(éerebrovascular 100 100
iseases
Malignancy 76 7.6
Pneumonia 50 5.0
85 years and older - 0.01
Sepsis 30 3.0
Chronic Renal Failure 25 2.5
lleus 17 1.7
Diabetes Mellitus 15 1.5
Urinary System 15 1.5
Cardiac Arrest 14 14
High Fever 8 0.8
Acute Kidney Failure 7 0.7
Burn 7 0.7

*Single ratio chi-square analysis was performed.

patients over 80 years of age, whereas our study
identified this rate to be 10.70% (16, 21).

CONCLUSION

Geriatric patients constitute a significant fraction
of intensive care patients, thereby increasing the
mortality rate. Regarding the disease prevalence
in the three different geriatric age groups in ICU,
malignancy was prominent in young-old geriatric
patients, whereas the incidence of cardiovascular
disease increased in middle-old and oldest-old
geriatric patients.
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Mortality rates of the patients in young and
middle old geriatric groups diagnosed with pneu-
monia are at high levels, respectively, 47.9%(35)
and 58.3%(56). In all three groups, the 30-day mor-
tality results were highest in patients with cardiac
arrest, followed by sepsis and cardiovascular dis-
eases. Therefore, in individuals who are 85 years
and older, caution should be taken in case of acute
renal failure and high fever, bearing in mind the
possibility of high mortality, and such instanc-
es warrant appropriate treatment management
strategies. Nonetheless, when treating critically ill
elderly patients in the ICU, well-organized team
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Table 4. Analysis of the Distribution of Diagnosis in 85 and Older Age Groups.

Age o
Diagnosis 65-74 75 - 84 85 years and older
n Mortality n Mortality n Mortality Mortem
Acute Kidney Failure 10 66.70% 12 48.00% 6 85.70%
Acite Respiratory 17 | 34.50% 107 | 3630% 66 | 55.00%
Diabetes Mellitus 7 | 43%-80% 5 14.70% 2 13.30%
giﬂ;‘s’gesma' 58 | 18.90% M6 | 31.10% 38 | 29.90%
lleus 15 37.50% 19 33.90% 7 41.20%
Cardiac Arrest 37 94.90% 36 94.70% 13 92.90%
g?sf;‘;;ascu lar 274 55.20% 341 57.90% 170 71.10%
Chronic Renal Failure 19 37.30% 40 50.60% 10 40.00% 0.01*
Malignancy 95 18.80% 93 30.70% 23 30.30%
Pneumonia 35 47.90% 56 58.30% 27 54.00%
Sepsis 60 77.90% 51 77.30% 21 70.00%
Cerebrovascular 75 | 36.90% 121 | 51.90% 60 | 60.00%
Trauma 38 22.10% 35 16.50% 16 10.70%
Urinary System 5 7.50% 9 20.90% 8 53.30%
Burn 8 38.10% 3 18.80% 2 28.60%
High Fever 7 28.00% 9 30.00% 7 87.50%

*Chi-square analysis was used to analyse mortality rates and Bonferrioni post hoc test was used to analyse different groups.
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