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RISK FACTORS FOR MORTALITY IN
GERIATRIC PATIENTS ADMITTED TO THE
INTENSIVE CARE UNIT AT A PUBLIC HOSPITAL
Fatores de risco para mortalidade em idosos admitidos
em unidade de terapia intensiva de hospital público

ABSTRACT

OBJECTIVE: To evaluate risk factors for mortality in geriatric patients admitted to an intensive care unit (ICU). METHODS:
We studied older patients admitted to the ICU in a historical cohort study. Convenience sampling was performed for all patients
aged 60 years or older, admitted to the 20 beds of an ICU of a highly complex hospital. Cox regression analysis was performed
to estimate risk factors associated with mortality. The significance level used was 5%. RESULTS: The proportion of geriatric
patients represented 45% of ICU admissions in the period. In-hospital mortality was 38.4%. The postoperative emergency surgery
variable and the Acute Physiology and Chronic Health Evaluation (APACHE II) and Sequential Organ Failure Assessment (SOFA)
admission scores were identified as independent risk factors for in-hospital mortality. CONCLUSION: Risk factors associated
with mortality were APACHE II and SOFA scores for admission and postoperative emergency surgery.
KEYWORDS: aged; health services for the aged; intensive care units.

RESUM O

Thalita Bento Talizina , Anderson Vaz Bruscagima , Ana Carolina Corrêaa , Victória Prudêncio
Ferreiraa , Heloísa Bortholazzia , Júlia Dutra Balsanellia , João Pedro de Andrade Vieiraa ,
Carolina Matias Bauera , Josiane Festtia , Claudia Maria Dantas de Maio Carrilhoa ,
Lucienne Tibery Queiroz Cardosoa , Cintia Magalhães Carvalho Griona,*

OBJETIVO: Avaliar fatores de risco para mortalidade em pacientes idosos com internação em uma unidade de terapia intensiva
(UTI). MÉTODOS: Foram estudados pacientes idosos admitidos em UTI, em um estudo de coorte histórica. Foi realizada
amostragem de conveniência de todos os pacientes com 60 anos ou mais, internados nos 20 leitos de uma UTI de um hospital
de alta complexidade. Foi realizada análise de regressão de Cox para estimar os fatores de risco associados à mortalidade.
O nível de significância utilizado foi de 5%. RESULTADOS: A proporção de pacientes idosos representou 45% das admissões
em UTI no período. A mortalidade hospitalar foi de 38,4%. A variável pós-operatório de cirurgia de urgência e os escores
Acute Physiology and Chronic Health Evaluation (APACHE II) e Sequential Organ Failure Assessment (SOFA) da admissão foram
identificados como fatores de risco independentes para mortalidade hospitalar. CONCLUSÃO: Os fatores de risco associados
à mortalidade foram os escores APACHE II e SOFA da admissão e pós-operatório de cirurgia de urgência.
PALAVRAS-CHAVE: idosos; serviços de saúde para idosos; unidades de terapia intensiva.
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Prognosis of geriatric patients in intensive care

INTRODUCTION

The population of older adults in the world is growing;
and population aging in Brazil warns of the need for new
planning and care policies for aged adults.1 Studies in Nordic
countries estimate a percentage of intensive care unit (ICU)
admissions of patients aged 80 and over of 13 to 17.3%, with
in-hospital mortality of up to 33.7%.2
The aging of the world population has increased the hospitalization of geriatric ICU patients, which makes this subject pertinent to discussion. In New Zealand and Australia at
the beginning of this century, admissions of patients aged 80
and over tended to increase, with an annual increase of hospitalizations by 5.6%.3 In Brazil, the average age of patients
admitted to the ICU is 62 years old.4
For better management of the geriatric inpatient, it is
necessary that the physician know the physiology of aging
and its clinical repercussions, especially those caused by the
decrease in body systems reserve. Therefore, knowing the
clinical characteristics and prognosis of the geriatric patient
admitted to the intensive care unit is fundamental for the
planning of good clinical management of this population.5
In the United States, the primary causes of admission of geriatric patients into the ICU are predominantly sepsis, cardiac
and respiratory causes, and the increased diagnosis of sepsis
in recent years stands out.6
The risk factors for mortality in the geriatric patients
described in the literature are age, especially above 80; prognostic scores, such as the Acute Physiology and Chronic
Health Evaluation (APACHE II); change in level of consciousness; presence of infection; acute kidney injury (AKI);
postoperatively, especially from emergency procedures; and
acute heart failure.7-10
The aim of this study was to evaluate risk factors for mortality in geriatric patients admitted to an ICU.

METHODS

This study was approved by the Research Ethics Committee
of the Universidade Estadual de Londrina (UEL) under
approval no. 1.791.251; CAAE 61125316.7.0000.5231.
Geriatric patients admitted to the ICU were analyzed
in a historical cohort study. Convenience sampling was performed for all patients aged 60 years or older, admitted to
the 20 ICU beds of the University Hospital (UH), from
January to December 2015. The studied ICU is a reference
in the northern part of the state of Paraná, Brazil, representing patients admitted to a high-complexity tertiary hospital.
Clinical and laboratory data were collected from all
patients from ICU admission to hospital discharge or death.
2

Individuals aged 60 years or older were considered geriatric patients.
Data collection included, upon admission, clinical and
demographic data. We collected: age (in years), sex, length
of hospital and ICU stay (in days), diagnosis and reason for
ICU admission, presence of AKI at admission, hemodialysis, use of mechanical ventilation, use of vasoactive drugs,
and hospital outcome. The following scores were calculated:
APACHE II;11 Sequential Organ Failure Assessment (SOFA),12
and Simplified Therapeutic Intervention Scoring System (TISS
28)13 at admission to the unit.
These scores are routinely calculated at the research site,
as provided by the Brazilian Health Regulatory Agency
Collegiate Board Resolution No. 7/2010.14 The APACHE
II score is a widely used prognostic score that reflects the
severity of the disease and enables the calculation of predicted mortality. The SOFA score allows daily assessment of organic dysfunctions, as well as their alterations
in response to instituted therapies. The TISS 28 score is
a system that allows evaluating therapeutic interventions
performed daily and estimating the nursing workload, contributing to the scaling of human resources in intensive
care units. Despite being collected daily for the purpose
of prognostic assessment, the SOFA and TISS 28 scores
analyzed in this study were those collected on the first day
of ICU admission.
The AKI was diagnosed by the Kidney Disease Improving
Global Outcomes (KDIGO) criteria.15 The diagnosis of sepsis was based on the Sepsis-3 criteria.16
The normality of the variables was verified by the
Kolmogorov-Smirnov test. Results of continuous variables
were described by median and interquartile range (IQR).
Categorical data were presented as frequency. Cox regression analysis was performed to assess the association between
risk factors and survival, using the enter method for bivariate analysis and the stepwise method for multivariate analysis, establishing p < 0.05 to enter the model and p > 0.1
to remove the variable; the results were described as hazard
ratio (HR) and 95% confidence interval (95%CI). In-hospital
mortality was described as frequency and by Kaplan-Meier
survival curve analysis.
The significance level used was 5% and the analyses
were performed using MedCalc for Windows version 18.9
(MedCalc Software, Ostend, Belgium).

RESULTS

During the study period, 289 patients over 60 years of
age were hospitalized, corresponding to 45% of the 641 ICU
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admissions. The hospitalization of patients aged 80 years or
older corresponded to 8.6% of all admissions. The median age
was 72 years (IQR = 66.0–77.2). Patients aged 65 to 79 years
predominated in 60.9% of cases. Male sex was more prevalent,
in 173 (59.9%) hospitalizations. The diagnosis of sepsis was
the most frequent, in 112 (38.8%) hospitalizations. AKI was
present in 131 cases (45.3%) at admission and in-hospital
mortality was 38.4%. (Table 1).
The median length of hospital stay was 17 days (IQR = 9.0–
32.25) and the ICU stay was 4 days (IQR = 2.0–13.0).
Prognostic scores had a median of 22 (IQR = 15.0–30.0)
for APACHE II; 7 (IQR = 3.0–11.0) for SOFA at admission and 27 (IQR = 21.0–31.25) for TISS 28 at admission.
Postoperative frequency of emergency surgery, hospitalization for clinical reasons, diagnosis of sepsis, AKI at
admission, hemodialysis, mechanical ventilation and vasoactive drugs were higher in patients who did not survive.
The APACHE II, SOFA at admission, and TISS 28 at
admission scores were higher in the group of patients who
died, as shown in Table 2.
In the Cox regression analysis for factors independently
associated with in-hospital mortality, the variable “postoperative of emergency surgery” and the APACHE II and
SOFA admission scores remained in the multiple regression (Table 3). Survival analysis shows the use of mechanical
ventilation associated with higher 30-day mortality (Logrank, p = 0.0029).
The cumulative 30-day survival for the population studied is 48.3%, as shown in Figure 1.

DISCUSSION

This study, which evaluated older adults admitted to an
ICU over a period of 1 year, identified higher mortality associated with admissions due to the postoperative period of
emergency procedures and higher APACHE II and SOFA
scores at admission.
The use of organ dysfunction scores and prognostic indices has been a reality for decades in the ICU. These scores are
used as indicators of severity, calculating predicted mortality
based on clinical and laboratory variables.17 The SOFA score
is independently associated with mortality in ICU hospitalization studies, since it quantifies the number of patients’
organic dysfunctions.18,19 The APACHE II score evaluates
the patient’s first 24 hours in the ICU, and also scores age and
presence of comorbidities. Correlation between the APACHE
II score and frailty in older adults has been shown.20
The frequency of intensive care bed occupancy found in
the present study is similar to that of large centers in Brazil.

When the fraction of hospitalized patients aged 80 and older
is analyzed, the percentage of this study is lower than in other
countries, especially in Europe. This finding can be explained
by the demographic structure found in these countries, with
the most significant population aging.2,21
The increase in the number of geriatric patients in
intensive care is also a reflection of the number of geriatric
patients undergoing surgical procedures. The physiology of
aging delays or does not allow compensatory mechanisms
Table 1 Characterization of hospitalizations of geriatric
patients admitted to an intensive care unit at a university
hospital (n = 289), 2015.
Characteristics

All patients
n (%)

Age range (years)
60 to 64

58 (20.1)

65 to 79

176 (60.9)

Above 80

55 (19.0)

Sex
Female

116 (40.1)

Male

173 (59.9)

ICU admission diagnosis
Sepsis

112 (38.8)

High risk postoperative period

35 (12.1)

Postoperative neurosurgical procedure

32 (11.0)

Postoperative gastrointestinal
procedure

16 (5.5)

Postoperative peripheral vascular
procedure

14 (4.8)

Others

80 (27.8)

Reason for ICU Admission
Clinical

118 (40.8)

Postoperative elective procedure

95 (32.9)

Postoperative emergency procedure

76 (26.3)

Presence of acute kidney injury at
admission

131 (45.3)

Hemodialysis

86 (29.8)

Use of mechanical ventilation

170 (58.8)

Vasoactive drug use

126 (43.6)

Hospital mortality

111 (38.4)

ICU: intensive care unit.
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in response to surgical trauma, thus placing the critical
geriatric group at risk in the postoperative, especially in
emergency procedures. 10 Postoperative admissions for

emergency procedures are associated with higher mortality in geriatric patients. The need for interventions
such as mechanical ventilation and the presence of AKI

Table 2 Comparison of clinical parameters of geriatric patients admitted to an intensive care unit at a university hospital
according to hospital stay outcome, 2015.
Survival (n = 178)

Death (n = 111)

p

72.0 (65.0–77.0)

72.0 (68.0–78.75)

0.2015*

Male - n (%)

101 (56.7)

72 (64.9)

0.1713†

Elective postoperative - n (%)

83 (46.6)

12 (10.8)

< 0.0001†

Emergency postoperative - n (%)

34 (19.0)

42 (37.8)

0.0004†

Clinical hospitalization - n (%)

61 (34.3)

57 (51.4)

0.0041†

Sepsis diagnosis - n (%)

54 (30.3)

58 (52.3)

0.0002†

AKI at admission - n (%)

57 (32.0)

74 (66.7)

< 0.0001†

Hemodialysis - n (%)

34 (19.1)

52 (46.8)

< 0.0001†

Mechanical ventilation - n (%)

78 (43.8)

92 (82.9)

< 0.0001†

Vasoactive drug - n (%)

45 (25.3)

81 (73.0)

< 0.0001†

APACHE II - median (IQR)

17.0 (14.0–24.0)

29.0 (23.0–36.75)

< 0.0001*

4.0 (2.0–8.0)

11.0 (8.0–14.0)

< 0.0001*

24.0 (18.0–29.0)

30.0 (27.0–33.75)

< 0.0001*

Age in years - median (IQR)

SOFA at Admission - median (IQR)
TISS 28 at admission - median (IQR)

IQR: Interquartile range; AKI: acute kidney injury; APACHE II: Acute Physiology and Chronic Health Evaluation II; SOFA: Sequential Organ
Failure Assessment; TISS 28: Simplified Therapeutic Intervention Scoring System; *Mann-Whitney; †χ2 test.

Table 3 Cox Model for bivariate and multivariate analysis of factors independently associated with in-hospital mortality
in geriatric patients admitted to an intensive care unit at a university hospital, 2015.
Bivariate Analysis

Multivariate Analysis

Hazard
ratio

95%CI

p

Hazard
ratio

95%CI

p

Age ≥ 80 years

1.4192

0.9082–2.2177

0.1242

Sepsis diagnosis

1.1621

0.7978–1.6928

0.4336

Emergency surgery PO

2.2421

1.5268–3.2925

< 0.0001

1.9273

1.3072–2.8417

0.0009

Hospitalization for clinical reason

0.9837

0.6752–1.4333

0.9320

AKI at admission

2.2961

1.5460–3.4101

< 0.0001

Hemodialysis

1.6123

1.1077–2.3467

0.0126

Mechanical ventilation

2.0927

1.2683–3.4531

0.0038

Vasoactive drug

3.5774

2.3527–5.4395

< 0.0001

APACHE II

1.0760

1.0557–1.0967

< 0.0001

1.0385

1.0106–1.0671

0.0065

SOFA at admission

1.1779

1.1282–1.2298

< 0.0001

1.1026

1.0367–1.1727

0.0019

TISS 28 at admission

1.1045

1.0679–1.1423

< 0.0001

95%CI: 95% confidence interval; PO: postoperative; AKI: acute renal failure; APACHE II: Acute Physiology and Chronic Health Evaluation II;
SOFA: Sequential Organ Failure Assessment; TISS 28: Simplified Therapeutic Intervention Scoring System.
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are also described as risk factors for death in this group
of patients.3
The literature classifies octogenarians as very old
intensive care patients, a group with increasing ICU
admissions. The decision to hospitalize this group in the
ICU has been increasingly discussed due to the increased
life expectancy of the population, the benefit of hospitalization for this group of patients, hospital mortality,
and post-discharge functional status. Very old patients
over 80 years, had a similar prognosis to the other older
patients in the present study sample. A possible explanation is that there are variables that determine prognosis more than age itself, such as comorbidities and
functional and cognitive capacity.18,22 This study did not
analyze variables such as frailty scores and the pre-ICU
status of the geriatric patients studied.
Therefore, age should not be an isolated factor in determining admission to the specialized bed. The most recent
recommendations for ICU admission advise that this

CONCLUSION

The percentage of geriatric patients represented 45% of
ICU admissions during the study period. Sepsis was the most
prevalent diagnosis of hospitalization. Risk factors associated with mortality were APACHE II and SOFA scores for
admission and postoperative emergency surgery.

100
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screening decision be made based on comorbidities, severity, patient choice for advanced support, and functional status.23 Older adults admitted to the ICU have greater benefit
than those not admitted.24 Reason and severity of hospitalization determine the patient’s prognosis, not age alone.25
The present study found similar results to those in the
literature on the critically ill geriatric patient regarding
risk factors for hospital death. The limitations of this work
are due to the fact that it was performed in a single center
over a 1-year period and by the historical cohort design.
Therefore, caution is required for generalizations. For other
approaches, it is suggested that further studies be conducted
over a longer period to cover more patients and verify the
trend in the numbers studied, considering the demographic
projection of the geriatric population increase in the coming
years. Studies on geriatric patients in ICU are valid for a better organization of hospitals to assist this group of patients.
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Figure 1 Cumulative 30-day survival probability for
geriatric patients in an intensive care unit at a university
hospital, 2015.
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