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ABSTRACT

Objective: To identify predictors of death in the Intensive Care Unit and relate
eligible patients to preferential palliative care. Method: A prospective cohort study that
evaluated patients hospitalized for more than 24 hours, subdivided into G1 (patients
who died) and G2 (patients who were discharged from hospital). For identifying the
predictors for death outcome, the intensivist physician was asked the “surprise question”
and clinical-demographic data were collected from the patients. Data were analyzed
by descriptive/inferential statistics (p<0.05 significance). Results: 170 patients were
evaluated. The negative response to the “surprise question” was related to death outcome.
A greater possibility of death (p<0.05) was observed among older and more frail patients
with less functionality, chronic cardiac and/or renal insufficiencies or acute non-traumatic
neurological insult, with multiorgan failure for more than 5 days, and hospitalized for
longer. Conclusion: Predictors of death were related to a subjective evaluation by the
physician, the clinical condition of the patient, underlying diseases, the severity of the
acute disease and the evolution of the critical illness. It is suggested that patients with two
or more predictive criteria receive preferential palliative care.

DESCRIPTORS
Intensive Care Unit; Death; Palliative Care; Palliative Care Nursing.

Received: 06/04/2017
Approved: 01/31/2018

www.ee.usp.br/reeusp

Rev Esc Enferm USP - 2018;52:e03342 1



Predictors of death in an Intensive Care Unit: contribution to the palliative approach

INTRODUCTION

Population aging associated to technological advance-
ments in the current world has provided a change in the
profile of patients who are admitted to Intensive Care Units
(ICUs), increasing the need for the discussion on Palliative
Care (PC) in these units®.

PC consists of the care promoted by a multidisciplinary
team, which aims to improve the quality of life of the patient
and their relatives in face of a life threatening disease, through
the prevention and relief of suffering, early identification,
impeccable assessment and treatment of pain and other phys-
ical, social, psychological and spiritual symptoms®.

Considering that PC is primarily aimed at promoting
quality of life, it is imperative that the autonomy of the patient
is preserved, that their symptoms are adequately controlled
and that death occurs at the right time, also defined as
orthothanasia. However, it should be noted that high tech-
nological environments such as ICUs (on many occasions)
do not have the possibility of providing the restitution of life,
but instead the prolongation of death, meaning dysthanasia®.

Therefore, identifying patients who will really benefit
from intensive treatment becomes necessary, as well a dis-
cussion on care goals, and appropriate communication about
the change from a curative/restorative therapeutic plan for
preferential or exclusive palliative care®. Corroborating this
statement, one study defines performing an interdisciplinary
meeting with the relatives up to the fifth day of hospital-
ization of a patient with a high risk of death, in which the
diagnosis and prognosis of the patient are evaluated, treat-
ment goals are proposed, and the needs and preferences of
the patients/family are identified, with the certification of
their understanding regarding the information as part of a
set of PC measures in ICUs®.

Some criteria have been defined for identifying patients
with a high risk of dying in hospital environments. These cri-
teria include age® and the answer to the “surprise question”,
which corresponds to the question proposed to the doctor
who attends the patient of whether they would be surprised
if the patient died within the next 6 months®.

Another criterion adopted as a factor of poor prognosis
is the Palliative Performance Scale (PPS). This is a tool that
allows for measuring the patient’s functional status and it
is based on five dimensions: ambulation, activity and extent
of disease, self-care, intake, and level of consciousness. Its
score varies from 0 to 100 in intervals of 10 points, and the
higher the score, the better their performance®.

Frailty is characterized by loss of physiological and cogni-
tive reserves that confers vulnerability to adverse events, and it
is often detected in critical patients aged 50 years or older®?.

Other important factors in both defining a poor progno-
sis for the critically ill patient and for the quality of life after
ICU discharge are age, the severity of underlying diseases,
length of stay in the ICU and in the hospital, and prolonged
organ failure®?.

It should be noted that PC is increasingly accepted as
an essential component of comprehensive care for critically
ill patients, regardless of the diagnosis or prognosis. Such

care can also help prepare and support patients and families
for the challenges during and after discharge from the ICU,
requiring a complex approach that aims to meet all dimen-
sions of being cared for®1%,

Added to this is the fact that health professionals who
work in caring for end-of-life patients feel unprepared for
an adequate palliative approach, and there should be bet-
ter communication and elucidation of the patients eligible
for PC14,

In this sense, it is important to identify the characteristics
of patients who die in the ICU and those who are discharged
from the hospital, as well as the factors predicting death
in the ICU. It can be inferred that this identification will
provide that PC is adequately proposed to critical patients,
preferably to those with a high risk of death, and without
prolonging death of these patients, which will avoid their
suffering and of their family members®.

In view of the above, this study aims to identify predic-
tors of death in the ICU and to relate eligible patients for
preferential PC.

METHOD

'This is a prospective cohort quantitative study approved
by the Human Research Ethics Committee under num-
ber 959.555/2015 and CAAE 36643714.1.0000.0118,
in accordance with Resolution 466/12 of the National
Health Council. The relative or person in charge of the
patient admitted to the ICU authorized the data collection
from the medical record after signing the clear and Informed
Consent Form.

The study included all patients aged 18 years or more
who were admitted to the ICU of the University Hospital of
the Universidade Federal de Santa Catarina, Florianépolis/
SC, Brazil for a period longer than 24 hours, so that the
researchers could follow the evolution of the critical illness
of these patients until hospital discharge. Exclusion criteria
were patients admitted to the ICU without family members
present who could agree to their participation.

A survey on how many patients were admitted to the
ICU of the present study in the previous year was carried
out in order to calculate the population. Regarding this,
289 patients were hospitalized over 1 year, and 139 over
6 months. Thus, the required sample size for the study was
calculated based on this. For the sample number, a calcula-
tion of finite population with a confidence level of 1.96 (95%
confidence interval) and a tolerable error of five percentage
points was adopted. According to these parameters, the min-
imum sample size calculated was 152 patients®®. Data were
then collected in the period between March and October
2015 in order to reach this minimum number in the sample,
thereby reaching 170 patients who met the inclusion criteria.

The analyzed sample was then subdivided into two
groups to analyze the predictors of death in the ICU: G1
(patients who died) and G2 (patients who were discharged).
First, we compared the clinical-demographic profile of
patients who died with those who were discharged from
the hospital. The impact of the predictors was subsequently
analyzed with the death outcome.
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Demographic (gender, age, origin) and clinical data
(functionality, frailty, life-threatening conditions, severity,
progression and length of stay in the ICU and hospital) were
collected from the medical records in order to identify the
profile of the patients and the predictive factors that could
influence the evolution of the critical disease.

'The functionality level of patients was evaluated accord-
ing to the PPS Scale, elaborated with criteria related to the
previous functionality of the patient 30 days prior to ICU
admission, and whose information was obtained from the
patient’s family members. Values equal to or below 60 were
used to classify the patient with low functionality as cut-off
points for the value of this variable”.

For this study, patients with a score 25 according to the
Clinical Frailty Scale were considered as frail. This infor-
mation was obtained from the patient’s family members®®.

Patients with previous diagnosis of congestive heart fail-
ure (CHF), chronic obstructive pulmonary disease (COPD),
cirrhosis with Child-Pugh C, chronic renal failure, cerebral
vascular disease with functional dependence, feeding difhi-
culty and/or the presence of advanced malignant neoplasia
were considered as life-threatening conditions®.

'The severity of the acute disease was verified according
to the Simplified Acute Physiology Score (SAPS 11I), collected
from the patient’s medical chart.

Regarding patients’ evolution in the ICU, the presence
of two or more organ failure for over 5 days, the need for
unscheduled dialysis, the presence of defirium and death/
hospital discharge outcomes were collected from the medical
records. Regarding episodes of de/irium, data recorded by the
attending physician on the medical records were collected.

'The “surprise question” (would you be surprised if this
patient died in the next 6 months?) was asked to the inten-
sivist physician 24 hours after the patient’s hospitalization.

'This is considered an effective and feasible tool to predict
mortality in the 6-month period among ICU patients®.

'The data obtained were inserted into a spreadsheet with
the help of Excel® 2007 software. Statistical analysis was
performed using the Statistical Package for Social Sciences
(SPSS), version 20.0, in two stages. In the first stage, the
t-test for numerical variables and the Chi-Square test ()?) for
categorical variables were used. The Kolmogorov-Smirnov
normality test was performed for the t-test. In the second
stage, Pearson’s y? test was applied to evaluate the associa-
tion between the explanatory variables. Next, the Poisson
regression analysis was performed to evaluate the preva-
lence ratio of the variables whose p values were less than
0.05. Finally, adjusted regression analysis was performed by
the input of the explanatory variables using the hierarchical
model. A level of significance of 0.05 was considered for
all calculations.

RESULTS

This study had a population composed of 244 individuals
who were admitted to the ICU at the university hospital
(UH) between March and October 2015, of whom 170
remained hospitalized for more than 24 hours and con-
stituted the study sample. The mortality rate of the sample
studied was 29%, meaning that 50 patients died in the hos-
pital, comprising G1. Of these, 35 died in the ICU and 15 in
the nursing wards. One hundred and twenty patients (120)
were discharged and thus comprised G2.

The clinical and demographic characteristics of the
patients studied are shown in Table 1. We emphasize that
the patients who died were older, stayed longer in the ICU,
presented a higher SAPS, lower functionality according to
the PPS and were frailer. These results were statistically sig-
nificant (p<0.05).

Table 1 - Comparison of clinical and demographic characteristics of patients who died (G1) and those who were discharged from the

hospital (G2) - Florianépolis, SC, Brazil, 2015.

Total number of

Clinical-demographic characteristics patients nG=15’:) n(=:.12 ;0 StallSII;(:;:al e
n=170
Gender
Male 87 30 57 Teste 12§
Female 20 63 0,27
Age
Mean = Standard deviation 57 £15.6 61 £14.09 55 +15.9 Teste tl
Minimum/Maximum 19/87 19/84 19/87 0,01
Hospitalization time in the ICUY
Mean =+ Standard deviation 9.41+7.74 11.5+8.2 8.5+7.4 Teste tl
Minimum/Maximum 2/49 2/39 2/49 0,02
Hospitalization Time
Mean + Standard deviation 29.43 £ 25.61 262 £21.9 30.8+ 27 Teste tl
Minimum/Maximum 2/169 2/87 3/169 0,29
Simplified Acute Physiology Score (SAPS)
Mean + Standard deviation 64.12 +18.80 73.9+19.2 60.1+16.8 Teste tl
Minimum/Maximum 27/118 33/118 27/102 <0.001
Palliative Performance Scale (PPS)
Mean + Standard deviation 68.4+ 20.3 61.6+18.9 71.2+20.3 Teste tl
Minimum/Maximum 10/100 10/100 10/100 0,005
Clinical Frailty Scale (35)** 91 (53.2%) 36 (72%) 55 (46%) T%Stgo’%z§

* Reference category G1 (patients who died); G2 patients who were discharged from the hospital; $p: p-value (significant for p<0.05); §32 Test: Chi-square Test; | t-test:
Student’s t-test; §ICU: Intensive care unit; **Patients considered frail with a score 25 in the Clinical Frailty Scale.
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Table 2 shows the association between the predictive
factors related to patient admission, the underlying dis-
eases and the clinical evolution with death outcome. In
relation to the “surprise question”, it should be noted that
the response was negative (I would not be surprised) for 89
patients (52.4%). Of these, 41 responses were negative for
G1 (46.06%) and 48 (53.93%) for G2 (p <0.001).

Table 2 shows that nine of the variables tested had a signif-
icant association with the death outcome: age greater than 60
years, PPS below 60, frailty scale greater than 5, negative “sur-
prise question”, patients with congestive heart failure, chronic
kidney disease, acute non-traumatic neurological insult, hos-
pitalization time in the ICU greater than 5 days and patients
with failure of more than two organs for more than 5 days.

Table 2 - Comparison between the predictive factors related to patient admission, underlying diseases and clinical evolution with the

death outcome - Florianépolis, SC, Brazil, 2015.

o Total number of patients G1* 2 Testt
Predictive Factors n=170 n=50 pt
n % n %
Admission
Age greater than 60 years 79 46.5 30 (37) 0.02
PPS below 60§ 77 46.1 32 (41) 0.004
Frailty scale 35l 91 53.2 36 (39) 0.002
Negative Surprise Questionq 89 52.4 41 (46) 0.001
Underlying diseases
Congestive Heart Failure 50 29.4 21 (42) 0.02
Chronic Obstructive Pulmonary Disease 15 8.8 (33) 0.72
Chronic Liver Disease 20 11.8 (45) 0.26
Chronic Kidney Disease 21 12.4 12 (57) 0.003
Malignant neoplasm 14 8.2 (42) 0.24
Patients with HIV** 12 7.1 (25) 1.00
Acute non-traumatic neurological insult 52 30.6 21 (40) 0.03
Clinical evolution
Delirium in the ICUtt 84 49.4 30 (35) 0.07
ICUtt stay longer than 5 days 120 70.6 42 (35) 0.01
Tracheostomy 10 5.9 3 (30) 1.00
Dialysis in the ICUtt 26 15.3 10 (38) 0.27
Multiorgan failure for more than 5 days 57 33.5 36 (63) 0.001

*G1(patients who died): Reference category; tTest y* Chi-square Test; $p: p-value (significant at p <0.05); §PPS: Palliative Performance Scale with value below 60; | pa-
tients with a score 25 on the Clinical Frailty Scale were considered frail; § Negative surprise question: “I would not be surprised if this patient died in the next 6 months”;

*HIV: Human Immunodeficiency Virus;t+ ICU: Intensive Care Unit.

These variables were positively associated with death
and statistically significant, and were analyzed using linear
and multivariate regression analysis, aiming to detect which
predictive factors were more strongly associated with death.

A new analysis was subsequently performed

using hierarchical adjusted analysis (Table 3), which

according to the Prevalence Ratio (PR) and the
Confidence Interval (CI) at 95% allowed for deter-
mining that the two variables more strongly related to
death were the failure of two or more organs for more
than 5 days and the doctor’s negative response to the
“surprise question”.

Table 3 — Evaluation of the predictors more strongly related to the death outcome - Florianépolis, SC, Brazil, 2015.

Clinical and demographic variables of the patients who died

Adjusted Hierarchical Analysis

p* PR1CI 95%%
Age >60 years 0.03 1.68 (1.0-2.6)
PPS <60§ 0.57 1.16 (0.6-1.9)
Frailty 0.36 1.45(0.6-3.2)
Congestive Heart Failure 0.37 1.25(0.7-2.0)
Chronic Kidney Disease 0.01 1.86 (1.1-2.9)
Acute non-traumatic neurological insult 0.01 1.74 (1.1-2.7)
ICU stay greater than 5 days 0.04 1.96 (1.0-3.8)
Multiorgan failure for more than 5 days 0.001 3.49 (1.9-6.2)
Negative surprise questionl 0.009 2.56 (1.2-5.2)

*p: p-value (significant for p<0.05); TPR: Prevalence Ratio; $CI95%: Confidence Interval (95%); §PPS<60: value below 60 in the Palliative Performance Scale; | Negative

surprise question: “I would not be surprised if this patient died in the next 6 months”.
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DISCUSSION

It was found that patients who died in the ICU were
older, frailer, had less functionality and remained hospital-
ized longer in this unit with multiple organ failure, thus
corroborating other studies®??, and evidenced a good
relation between the possibility of death outcome through
the negative response to the “surprise question”. The more
closely related diseases to death were kidney disease, acute
non-traumatic neurological insult (stroke and coma after
cardiac arrest) and CHF. In view of these results, it could
be inferred that patients with the indicated profile would
benefit from an introduction of preferential PC in the ICU.

With regard to predictive criteria at admission in this
study, age greater than 60 years, low functionality (PPS <60)
and the presence of frailty (°5) were significantly related to
the higher mortality rate. Studies show that advanced age is
directly related to the increase in death and low functional-
ity after ICU discharge, although there is no single factor
influencing decisions. This generates discussion about the real
benefit of intensive care for very elderly patients. A Canadian
study of 1,670 patients aged 80 years or older showed that
one-third of these patients died in hospital receiving aggres-
sive interventions, even after a prolonged ICU stay*®.

Another fact worth mentioning is that elderly (over 65)
and fragile patients are more likely to die in the ICU®¥.
Although the age group of the study population in the present
study did not correspond to the elderly (mean age of 57 years),
the group of patients aged 60 years or older had a significantly
higher mortality rate than the total mortality rate of the study
(37% wersus 29%). The reality pointed out in the literature
generates the discussion about dysthanasia and therapeutic
futility, and brings forth the growing need for implementing
PC in general hospitals, and more specifically in the ICUs.

It was found that frailty was identified in 53% of the
patients and was significantly related to death. Thus, this
factor in critical care settings can be a predictor of death
and allow shared decision-making, in addition to identifying
vulnerable subgroups with specific needs that may benefit
from preferential PC2),

Although the use of PPS for evaluating the functionality
and predictor of death in chronic degenerative diseases has
increased, this is still an uncommon method in the ICU.
In this investigation, patients who died had significantly
lower levels of PPS than patients who were discharged from
hospital (61.6 versus 71.2), and the mortality rate of patients
with PPS levels £60 was 41% regardless of age, while that of
the general population was 29%. Higher rates were found in
a study with 466 patients admitted to hospice and without
neoplastic disease. In these patients, the 6-month mortality
for the three categories of PPS was 96% for PPS with scores
between 10 and 20; 89% for PPS with scores of 30 to 40; and
81% for PPS scores greater than or equal to 50@°.

In the present study, the underlying diseases detected
in more than half of the patients were CHF (n=50, 29.4%)
and non-traumatic neurological insult (n=52; 30.6%). These
diseases had a significant association with death, as well as
the presence of chronic kidney disease (n=21).

Regarding neurocritical care, mortality rates, includ-
ing intracerebral hemorrhage and anoxic brain injury, were
above 50%, and many patients never recovered functional
independence and often experienced significant cognitive
loss and deterioration in quality of life. For these reasons,
CP is a determining component of high quality care for
neurocritical patients@”.

Other chronic degenerative diseases tested such as patients
with COPD, chronic liver disease, neoplasms and HIV (n=61)
showed no significant association with death outcome. This
condition may have occurred due to the small number of
patients affected by each of these diseases depending on the
characteristics of the hospital and of the studied ICU.

With regard to the predictive evaluation of death of
patients undergoing intensive treatment, SAPS is a vali-
dated score as an in-hospital mortality discriminator®. The
results of this study confirm this statement. Also, regarding
the evolution during hospitalization in ICU, it was detected
that a hospitalization time greater than 5 days and the failure
of more than two organs for more than 5 days significantly
influenced the mortality of the evaluated patients. However,
no significant association between episodes of de/irium and
need for tracheostomy or dialysis and patient death was
found. These findings may be due to the small number of
patients who presented these complications. Moreover, the
diagnosis of delirium was not performed by validated scales
for this purpose, but rather by the clinical evaluation of the
intensivist physician, which may have generated bias.

It was evidenced that the two factors more strongly
related to death outcome were the failure of more than two
organs for more than 5 days and the doctor’s prediction
(to the “surprise question”), with p=0.001 and p=0.009,
respectively. Regarding the “surprise question”, a study with
500 patients admitted to ICU showed that the 6-month
mortality rate was 36% in total, 62.2% for the “No” group,
and 12.2% for the “Yes” group. In the present study, because
they had not followed the patients for a period of 6 months,
intensivist physicians may have been less successful in
responding to the “surprise question”.

Regarding organ dysfunction or failure, a study evaluated
patients with multiple organ dysfunction after 24 hours of
ICU admission and 1 year later found that mortality was
52.9% at 1 year. The factors that influenced hospital mor-
tality were advanced age and generally decreased functional
status, with both factors being non-modifiable. After dis-
charge, the general functional status remained diminished
along with re-hospitalizations®.

One of the limitations of this investigation is the lack of
tollow-up of the patients in the study for a minimum period
of 6 months after discharge which may constitute a study
bias, as the death rate of patients who were discharged from
ICU could be higher, and the “surprise question” could have
presented even greater correct prediction. Another limitation
was that imposed by the profile of patients attended in the
ICU of the hospital due to the intensive care structure of
the city, which directs patients to certain institutions accord-
ing to underlying diseases, so the distribution of patients is
probably not representative of intensive care patients in the
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city and region. Among the strengths of the study, we can
highlight the sample which, although not representative of
the city and region, was greater than that predicted by the
sample calculation, and the use of validated instruments
that address several aspects of patients hospitalized in ICU.

CONCLUSION

The results found in this study allow us to affirm that the
causes of higher mortality incidence in critically ill patients
are related to: the patient’s clinical condition (age greater
than 60 years, low functionality, presence of frailty, subjective
assessment of the attending physician through the “surprise
question”); the underlying diseases (CHEF, chronic kidney
disease and acute non-traumatic neurological insult); the
severity of the acute disease (SAPS); and the evolution of

the critical illness (ICU hospitalization time greater than
5 days and failure of more than two organs for more than
5 days). The two more strongly related factors to the ICU
patient death outcome were failure of more than two organs
for more than 5 days and the subjective evaluation by the
intensivist physician.

The results suggest that there are a number of patients
who are admitted to the ICU who would require pallia-
tive evaluation and approach from the moment of their
admission in order to establish therapeutic limits, and to
avoid providing false hope to the family and the team that
attends the patient. Therefore, we expect that this study will
contribute to professional reflection on the need for more
scientific bases in decision-making regarding patients’ eli-

gibility for PC.

RESUMO

Objetivo: Identificar preditores de 6bito na Unidade de Terapia Intensiva e relacionar pacientes elegiveis para cuidados paliativos
preferenciais. Método: Coorte prospectivo que avaliou pacientes internados por mais de 24 horas, subdivididos em G1 (pacientes que
morreram) e G2 (pacientes com alta hospitalar). Para a identificagio dos fatores preditores para o desfecho 6bito, foi feita a0 médico
intensivista a “pergunta-surpresa” e foram coletados dados clinico-demogrificos dos pacientes. Os dados foram analisados por estatistica
descritiva/inferencial (significante p<0,05). Resultados: Foram avaliados 170 pacientes. A resposta negativa a “pergunta-surpresa’ foi
relacionada ao desfecho 6bito. Houve maior possibilidade de 6bito (p<0,05) entre os pacientes mais velhos, mais frdgeis, com menor
funcionalidade, com insuficiéncias cardiaca e/ou renal cronicas ou insulto neurolégico agudo ndo traumdtico, com faléncia multiorginica
por mais de 5 dias, internados por mais tempo. Conclusio: Preditores de 6bito foram relacionados 4 avaliagdo subjetiva do médico,
a condigio clinica do paciente, as doengas de base, 4 gravidade da doenga aguda e 4 evolugio da doenga critica. Sugere-se que pacientes
com dois ou mais critérios preditores recebam cuidados paliativos preferenciais.

DESCRITORES
Unidade de Terapia Intensiva; Morte; Cuidados Paliativos; Enfermagem de Cuidados Paliativos.

RESUMEN

Objetivo: Factores predictivos de defuncién en la Unidad de Cuidados Intensivos y relacionar a pacientes elegibles para cuidados
paliativos preferentes. Método: Cohorte prospectivo que evalué a pacientes hospitalizados por més de 24 horas, subdivididos en G1
(pacientes que fallecieron) y G2 (pacientes con alta hospitalaria). Para la identificacién de los factores predictivos para el resultado
defuncién, se hizo al médico intensivista la “pregunta sorpresa” y fueron recogidos datos clinico-demogrificos de los pacientes. Los
datos fueron analizados por estadistica descriptiva/inferencial (significante p<;0,05). Resultados: Fueron evaluados 170 pacientes. La
respuesta negativa a la “pregunta sorpresa” fue relacionada con el resultado defuncién. Hubo mayor posibilidad de defuncién (p<;0,05)
entre los pacientes mayores, mds fragiles, con menor funcionalidad, con insuficiencias cardiaca y/o renal crénicas o evento neurolégico
agudo no traumitico, con fallo multiorgdnico por mds de cinco dias, hospitalizados por mas tiempo. Conclusién: Predictores de
defuncién fueron relacionados con la evaluacién subjetiva del médico, la condicién clinica del paciente, las enfermedades de base,
la severidad de la enfermedad aguda y la evolucién de la enfermedad critica. Se sugiere que pacientes con dos o mds criterios predictivos
reciban cuidados paliativos preferentes.

DESCRIPTORES
Unidad de Cuidados Intensivos; Muerte; Cuidados Paliativos; Enfermeria de Cuidados Paliativos.
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