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RESUMO | INTRODUGAO: A avaliacio do risco de morte e o tem-
po estimado de permanéncia em Unidade de Terapia Intensiva
(UTI) é uma pratica clinica relevante para predizer a gravidade da
doencga e tragar estratégias eficazes para a melhora do paciente
e dos indicadores de qualidade do hospital. OBJETIVO: Avaliar
a confiabilidade do escore APACHE IV como preditor de mortali-
dade e tempo de permanéncia em uma UTI do sul do estado do
Tocantins. MATERIAL E METODO: Pesquisa de caréater descritivo e
quali-quantitativo realizada nos prontudrios dos pacientes inter-
nados em uma UTI do sul do estado do Tocantins. Foram colhi-
das informacgdes nos prontuérios e aplicado o escore APACHE IV
nos pacientes internados na UTI do sul do estado do Tocantins.
no periodo de 24 de Outubro a 26 de Novembro de 2018. Foram
excluidos os pacientes com periodo de internagdo inferior a 24
horas, que ndo realizaram todos os exames necessarios para o
APACHE IV, que foram transferidos do setor ou que ndo tiveram
alta ou ébito ao final dessa pesquisa. Foi utilizado o coeficien-
te de correlagdo de Spearman para examinar a relagdo entre o
escore APACHE-IV e o tempo de internacdo na UTI e para verifi-
car a acuracia do APACHE-IV para mortalidade, a curva Receiver
Operator Characteristic (ROC) com uma atribui¢do de 'bom"> 0,80.
RESULTADOS: O escore APACHE IV foi aplicado em dez pacientes,
sendo que este superestimou o periodo de permanéncia dos pa-
cientes internados na UTI em estudo, com p<0,001 e a mortalida-
de geral, com diferenca absoluta de 20% (p= 0,447). CONCLUSAO:
Baseada neste estudo, o APACHE IV ndo demonstrou confiabilida-
de para predicdo de mortalidade e tempo de permanéncia, porém
a amostra insuficiente pode ter contribuido com esta conclusao.

PALAVRAS-CHAVE: Unidade de terapia intensiva. APACHE.
Mortalidade.

Goias, Brazil. ORCID: 0000-0002-8763-561X. ggardenghi@encore.com.br

ABSTRACT | INTRODUCTION: The assessment of the risk of death
and the estimated length of stay in the intensive care unit (ICU) is
a relevant clinical practice to predict the severity of the disease
and to outline effective strategies for patient improvement and
hospital quality indicators. OBJECTIVE: To evaluate the reliability
of the APACHE IV score as a predictor of mortality and length of
stay in a ICU in the southern state of Tocantins. MATERIAL AND
METHOD: This is a descriptive and qualitative research conducted
in the medical records of patients hospitalized in a suppressed
ICU. Information was collected from the medical records and the
APACHE IV score was applied to patients hospitalized in the ICU of
the SUPRIMIDO from October 24 to November 26, 2018. Patients
with hospitalization less than 24 hours who did not undergo all
necessary examinations were excluded. for APACHE IV, who were
transferred from the sector or who were not discharged or died
at the end of this survey. Spearman's correlation coefficient was
used to examine the relationship between the APACHE-IV score
and ICU length of stay and to verify the accuracy of APACHE-IV
for mortality, to the Receiver Operator Characteristic (ROC) curve
with an assignment of ' good "> 0.80. RESULTS: The APACHE IV
score was applied to ten patients, which overestimated the length
of stay of ICU patients, with p <0.001 and overall mortality, with
an absolute difference of 20%. (p = 0.447). CONCLUSION: Based
on this study, APACHE IV did not show reliability for predicting
mortality and length of stay, but the insufficient sample may have
contributed to this conclusion.
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Introduction

Clinical evaluation is an important part of medical
practice in which it predicts the prognosis of patients
admitted to Intensive Care Units (ICUs). Information
on the characteristics of the clinical condition can
help in the definition of strategies, outlining plans
for improving care, helping to prevent complications
and achieving better quality indicators. Knowledge
of these characteristics allows health professionals
to plan this care regardless of the condition that
motivated hospitalization'.

The technologies used in the ICU increase the
survival of critically ill patients, while increasing the
predisposing risk factors that lead them to acquire
Health Care-Related Infections (HAIs), especially
mechanical ventilator associated pneumonia (VAP).
Among the risk factors is the indiscriminate use of
previous antimicrobials, the severity of the underlying
disease, length of stay in the ICU and the invasive
procedures to which they are subjected?.

All patients admitted to the ICU are exposed to a series
of events that can often result in prolonged length of
stay or, due to the severity of their prognosis, may end
upevolvingtodeath. Hospitalizations for cardiovascular
and respiratory impairments have a high length of stay
and mortality rates. These indexes are evaluated by
highly qualified methods that can predict the length of
stay and survival of these patients?.

One of the best known models is the Acute Physiology
And Chronic Healh Evaluation score system (APACHE
- Acute and Chronic Health Status Assessment) which
assesses length of stay and mortality in ICU patients*.
The APACHE score had its first version developed in
1981 in a study that considered several parameters
including vital signs, physiological variables,
neurological score, urine production, age and morbid
conditions. Its last version was introduced in 2006,
with 129 variables collected in the first 24 hours
of admission. Among all the evaluation methods,
APACHE IV is perhaps the most used due to its easy
application and because it is based on data available
in most hospitals®.

In clinical practice, a reliable system for categorizing
patients is important, identifying the severity of the
disease and the effectiveness of therapy, in order
to contribute to decision-making and improve the
hospital's quality indicators. Therefore, this study

aimed to assess the reliability of the APACHE IV score
as a predictor of mortality and length of stay in an ICU
in the from the south of the state of Tocantins.

Materials and methods

This is a descriptive, qualitative and quantitative
research carried outin the medical records of patients
admitted to the general ICU that has ten beds in the
south of the state of Tocantins. hospital between
October 24 and November 26, 2018, after approval
by the Research Ethics Committee (REC) University
of Gurupi- UNIRG under the protocol 2.930 (CAAE
97880918.4.0000.5518) and signature of the Free and
Informed Consent Form performed by the guardians
of the patients admitted to the ICU. The choice of
the period of data collection was due to the greater
possibility of admitting new patients, since the sector
had discharged 80% of the occupation capacity.

All patients hospitalized in the aforementioned period
who met the inclusion and exclusion criteria were
part of the sample. The inclusion criteria adopted
were adult individuals of both sexes and in different
specialties. Patients with a hospital stay of less than
24 hours, who did not perform all the necessary
exams for APACHE IV, who were transferred from the
sector or who were not discharged or died by the end
of this research were excluded.

Some data were extracted from the analysis of
the medical records of patients hospitalized in the
established period. The following information was
taken into account: bed, medical record number,
date and time of hospitalization, sex, age, origin unit,
diagnosis of hospitalization, associated diseases,
date and time of discharge, death or transfer, and
destination in the case of transfer, level of sedation-
RASS (Richamond Agitation-Sedation Scale) and
average days of hospitalization®.

APACHE IV was calculated in the first 24 hours of
hospitalization by the physiotherapy coordinator
responsible for the sector. The variables used
to calculate the APACHE-IV score were: age, sex,
admission dates, discharge or death, systolic and
diastolic blood pressure, body temperature, heart
rate, respiratory rate, blood glucose, urea, serum
creatinine, hematocrit, blood white cells, serum
albumin and bilirubin, urine output during the first
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24 hours of ICU stay, pH, inspired oxygen fraction
(FiO2), partial pressure of carbon dioxide (PaCQO2),
partial pressure of oxygen (PaO2), bicarbonate
(HCO3), Glasgow coma scale, mechanical ventilation
(MV) and diagnosis of admission’. The mean arterial
pressure was given by two measurements performed
on the same limb with an interval of two minutes. The
temperature, heart rate and respiratory rate were
performed manually and compared with the values
recorded on the monitor. In case of divergence of
values, another manual evaluationwas carried outand
the average of the manual measurements was made.
The worst values of vital and laboratory parameters
were used and their scores were calculated from the
online calculator®.

The information obtained from each patient was
individually entered into a database organized from
an electronic spreadsheet and these were compared
with the information collected in the medical records
regarding the length of stay and mortality rate.

Data analysis

The sample was given by the number of patients
admitted to the ICU of the present study, considering
the inclusion and exclusion criteria. Qualitative
variables were expressed as absolute frequency and
percentage and quantitative variables as mean and
standard deviation. Student's t-tests and the Mann
Whitney test were used to compare the differences
between the groups of survivors and non-survivors, in
terms of age and sex. For the gender variable, the chi-
square test with p < 0.05 was used to verify the level
of significance. In addition, Spearman's correlation
coefficient was used to examine the relationship
between the APACHE-IV score and length of stay
in the ICU. To check the accuracy of APACHE-IV for
mortality, the Receiver Operator Characteristic (ROC)
curve was used with an assignment of 'good"> 0.80.
The Mann Whitney test was used to compare the
difference between the surviving and non-surviving
groups. For the gender variable, the chi-square test
was used with p < 0.05 for statistically significant. Data
analysis was performed using the Stata® program.

Results

In the period proposed for the research, twenty
(20) patients were admitted to the ICU under study,
however, only ten (10) patients comprised the
sample, as three (3) patients did not present all the
tests necessary to assess the APACHE IV score and
the other seven remained hospitalized in the ICU
after the end of this research (Figure 1).

The average age of the patients found in the
investigated ICU was 44.80 = 22.59 years, with 70%
of the patients being male. The average length of stay
in the ICU was 7.4 days, with a standard deviation
of + 0.521 (Table 1). Of the patients investigated,
six presented the following diagnoses: neurological,
endocrine, metabolic, respiratory, cardiovascular and
renal, and four patients presented cardiovascular
and respiratory diagnoses.

The results verified that there was a nonsignificant
difference between the two groups (survivors and
non-survivors) regarding sex (p = 0.081). However,
the two groups were significantly different in relation
to the variables: age, length of stay in the ICU, RASS
and APACHE 1V, since for all these variables the p
was <0.001 (Table 1). The length of stay in the ICU
predicted by APACHE IV was 14 days (+ 7.4). For
general mortality, the observed values were 30%,
while the mortality predicted by APACHE was 50%
(Table 2).

The ROC curve for the APACHE IV score and observed
mortality was described in Figure 2. The values found
were statistically significant and may be a predictor
for the observed mortality. However, Spearman's
correlation coefficient showed a weak correlation
between the APACHE IV score and the length of stay
in the ICU observed (r = 0.025; p <0.0001).
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Figure 1. Sample flowchart

Patients admitted to the ICU (n=20)

Excluded patients (n=10)

Absence of exams recquired for
the APACHE IV (n=3)

Patients that remained hospitalized
after completing the research(n=7)

Sample (n=10)

Table 1. Demographic and clinical characteristics of patients admitted to the ICU of the Regional Hospital of Gurupi in 2018

Characteristics Total (n=10) Survivors (n=7) Non survivors (n=3) p-value
Idade (mean and sd) 44,80 (£22.59) 37.71 (£8.97) 61.33 (x2.72) 0.000
Sex (mean and %) 0.081
Male 7 (70.00%) 5 (71.43%) 2 (66.67%)
Female 3(30.00%) 2 (28.57%) 1 (33.33%)
ICU (mean and sd) 7.4(£0.52) 7.71 (x0.52) 6.67 (£1.33) 0,000
RASS (mean and sd) -4.7 (£ 0.21) -4.71(+0.28) -4,67 (£0.33) 0,000
APACHE IV (mean and sd) 75.70 (£6.67) 70.0 (£3.34) 89.0 (+21.54) 0,000

Table 2. Length of stay and mortality rate found and estimated by the APACHE IV score in the ICU of the Regional Hospital of Gurupi in 2018

Characteristics Observed Predicted p-value
Length of ICU stay (mean and + SD) 7.4 (£0.52) 14.21 (£7.4) 0.000
Mortality rate (n and %) 3 (30%) 5 (50%) 0.447
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Figure 2. The area under the APACHE IV score curve was 0.67, with a 95% confidence interval (0.212; 1,000).
These values were statistically significant and can be a predictor for observed mortality

Discussion

The results of the present study showed that APACHE
IV overestimated the length of stay found in the ICU
under study, with (p <0.001). In addition, overall
mortality was also overestimated with an absolute
difference of 20% (p = 0.447).

The research in question with ten patients did not
identify the APACHE IV score as a good predictor of
length of stay and mortality in patients admitted to
the ICU. These scoring systems generally work well
for the population in which they were tested. Experts
recommend external validation at national, regional
or institutional level. Similar results were also found
in a study conducted in Iran with 839 patients, where
the mortality rate was higher than that predicted by
the APACHE IV score’.

The use of these predictors of mortality in the ICU
is becoming more and more frequent, because in
addition to estimating the length of hospital stay,
they assess the severity of the disease, helping the
professionals' conduct. The shorter the time that
these patients remain in the ICU, the lower the
chances of other complications or even the worsening
of the underlying disease®.

The estimated average length of stay of patients
in Brazilian ICUs is six days, however, some factors
can prolong this hospitalization, such as the need
for ventilatory assistance'®. Patients who need an
extension of this assistance are exposed to a series of
complications, including (VAP)'. Similar data found in
our survey, with a stay time of 7.4 + 0.52 days.

Sedation is another factor that interferes with the
length of stay in the ICU, because the higher the
level of sedation, the greater the need for ventilatory
assistance. Daily interruption of sedation is a strategy
to avoid excessive sedation, in order to assess the
need for sedation and decrease the accumulation,
the time of mechanical ventilation and the ICU stay2.

In the present study, all patients were under the effect
of sedatives due to severity during the hospital stay.
The mean found for sedation assessed by the RASS
scale in the first 24 hours was -4.7 £+ 0.21. However,
daily interruption of sedation was routine in the ICU,
which may have favored a reduction in the length of
stay compared to that predicted by APACHE IV. Most
patients admitted to the ICU are subjected to high
doses of sedatives, resulting in increased length of
hospital stay, prolonged use of ventilatory support and
risk of death due to other possible complications’s.
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The mean age of the patients found in our study
was 44.80 = 22.59 years. Some studies claim that
advanced age is associated with prolonged hospital
stay and high mortality rates'™. Data that corroborate
this research showed that the survivors had a low
average age (37.71 £ 8.97) when compared to non-
survivors (61.33 + 2.72).

The reliability of APACHE IV has been questioned
and compared with other predictors of mortality
and length of stay. Some studies have verified the
ineffectiveness of the APACHE IV score to estimate
the length of stay, due to the lack of good calibration.
In contrast, they observed a good prediction for the
time of mortality. Other authors disagree with this
opinion and characterized APACHE IV as a good
predictor of mortality and permanence’.

A study carried out in the Czech Republic evaluated
1,000 patients, with a mean age of 69.9 years, the
highest percentage being male (n = 560), affected by
cardiopulmonary, respiratory and/or gastrointestinal
diseases. This compared the reliability of the APACHE
[, APACHE IV, SAPS 3 and MPMo Il scores, and one
can observe that APACHE IV obtained an estimated
result closer to that found for the length of stay of the
evaluated patients'®.

Two other studies that compared the scores: APACHE
[, APACHE IV and SAPS 3 found that APACHE IV
revealed good discrimination, but a low calibration
regarding the length of stay of patients in the ICU.
In the first study, from January to June 2014, 1,003
patients were evaluated, 65% of whom were male and
70% admitted for cardiac, respiratory and metabolic
disorders and the other 30% for surgical problems.
In the second study, 1,314 patients with a mean age
of 57.8 years, 57% of whom were male, comprised
the sample. Of these 516 patients underwent
neurosurgery. In both studies, they used the worst
values during the first 24 hours of hospitalization to
calculate the APACHE IV score [17-18]. However, in
the present study, a weak correlation was observed
between the APACHE IV score and the length of stay
in the investigated ICU (r = 0.025; p <0.0001).

Although the study brings important contributions,
it presented limitations in the sample size due to the
reduced number of beds, low turnover and insufficient
follow-up time for patients admitted to the ICU.

Conclusion

The APACHE IV score did not demonstrate reliability
for predicting mortality and length of stay in the
investigated ICU. Studies with a larger population
are recommended, with demographic characteristics
similar to the Brazilian population and during a longer
follow-up period.
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