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from intensive care

Desfechos psicoldgicos em longo prazo apds alta da terapia

intensiva

ABSTRACT

Objective: To investigate the long-
term psychological outcome in survivors
of critical illness after intensive care unit
discharge.

Methods: A prospective cohort of
survivors admitted to a mixed intensive
care unit between January and September
2010 was evaluated six months and
five years after hospital discharge. The
Dementia Rating Scale-2, the Hospital
Anxiety and Depression Scale, the Post-
traumatic stress syndrome 14-questions
inventory, the Euro Quality of Life 5
Dimensions (EQ-5-D), and the Visual
Analogue Scale (EQ VAS) were assessed
at both follow-up periods.

Results: Of 267 patients, 25 patients
were evaluated at 6 months after
discharge (62 + 16 years); 12 (48%)
presented cognitive impairment, 6
(24%) anxiety, 4 (16%) depression, and
4 (16%) post-traumatic stress disorder.
Among those re-evaluated five years

after discharge (n = 17; 65 £ 15 years),
the frequency of cognitive impairment
dropped from 8 (47%) to 3 (18%) (p
= 0.063), due to improvement in these
patients over time, and other patients
did not acquire any dysfunction after
discharge. At five years after discharge,
(12%) reported
anxiety, and none had depression or post-
traumatic stress disorder. No differences
were found between the six-month and
five-year follow-ups regarding EQ-5-D
and EQ VAS.
Conclusion:
show a progressive decline in cognitive
function or quality of life within five
years after intensive care unit discharge.

only two patients

Survivors do not

Psychopathological symptoms tend to
decrease with time.

Keywords: Cognitive dysfunction;
Patient discharge; Quality of life;
Anxiety; Depression; Stress disorders,
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INTRODUCTION

Survivors of critical illness often have an incapacitating form of cognitive,

psychological, and functional impairment, but the potential reversibility of these

clinical conditions five years after intensive care unit (ICU) discharge remains

inadequately characterized and understood."” Cognitive dysfunction in this

population is characterized by new deficits (or exacerbation of preexisting mild

deficits) in global cognition, memory, attention/concentration, and executive

functions. The etiology of cognitive impairment is dynamic and multifactorial,

resulting from premorbid conditions and newly acquired brain injury due to

insults associated with critical illness, such as hypoxia, glycemic dysregulation,
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hypotension, delirium, sedation and analgesic use.®*?

Profound and persistent deficits negatively impact the
patients’ functional and psychological status and health-
related quality of life. Current evidence suggests that
survivors may have persistent psychological morbidity,
namely, anxiety and depression, compared with the
general population.®

Previous data analyzing cognitive impairment were
mainly based on follow-up periods between six months
to two years post-ICU discharge®™® or on a specific

subset of patients.*%?

The main goal of our study was to
prospectively evaluate the long-term cognitive function,
mood, and quality of life of survivors of critical illness,
at six months and five years after ICU discharge. The
secondary goal was to identify predictive factors for

cognitive dysfunction.
METHODS

The prospective cohort consisted of survivors
discharged from a 12-bed mixed ICU, in a 600-bed,
tertiary care, university-afliliated hospital (Hospital de
Santo Antonio, Centro Hospitalar do Porto, Porto, Portugal)
between January and September 2010. All patients were
contacted for evaluation in the outpatient clinic. The
exclusion criteria for the assessment were as follows: a
previous neurological disorder, a recent coronary artery
bypass revascularization or cardiac arrest, dependence for
routine daily activities prior to ICU or at the time of the
assessment, less than 3 years of education, and residence
outside the hospital district (Porto).

Participants were evaluated at six months and at five
years after hospital discharge, in the outpatient clinic, by
an intensive care physician, a nurse and a psychologist.
Cognitive impairment was studied using the Dementia
Rating Scale-2 (DRS-2), a comprehensive and validated
neuropsychological battery for the evaluation of global
cognition, including attention, initiation/perseveration,
visuospatial construction, conceptualization, and memory.
The 10th percentile of age and education normative data
for the Portuguese population was the cut-off used to
detect cognitive impairment in the DRS-2.10

Psychopathology was evaluated with two self-report
screening questionnaires, namely, the Hospital Anxiety
and Depression Scale (HADS) and the Post-Traumatic
Stress Scale-14 (PTSS-14).0"'? The cut-off for anxiety
and depression was HADS =211 for each subscale, and
the cut-off for post-traumatic stress disorder (PTSD) was

PTSS-14 > 45.
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Quality of life was assessed with the European Quality
of Life 5 Dimensions (EQ-5-D) and the EQ visual
analogue scale (EQ VAS).1?

The following independent variables were explored
as potential risk factors for cognitive impairment: sex,
age, years of education, severity of acute illness, glycemic
dysregulation, hypoxia, use of sedative or analgesic
medications during hospitalization, and ICU length of
stay (LOS).

The study was approved by the Clinical Investigation
Coordinating Department of the hospital (which includes
the Ethics Committee of Hospital de Santo Antonio, Centro
Hospitalar do Porto) under n° 338-13. The study complied
with the Declaration of Helsinki, and informed consent
was obtained from all patients included.

Statistical analysis

Continuous variables are described as the means
and standard deviations (SDs) if they showed a normal
distribution or as medians and inter-quartile ranges (IQRs)
if they showed a skewed distribution. Categorical variables
were described with absolute frequencies and percentages.
The Wilcoxon test and McNemar test were used for paired
comparisons. A simple logistic regression was applied
to explore the predictors of cognitive impairment. The
significance level was defined as p < 0.05. Data were
analyzed using Statistical Package for Social Science

(SPSS), version 23.
RESULTS

Of the 267 patients admitted to the ICU during the
study period, 150 survived (56%), and 25 (17% of the
survivors) met the inclusion criteria and were evaluated at
the outpatient clinic at six months after hospital discharge
(Figure 1). The general characteristics of the included
patients are shown in table 1.

Of the initial cohort, during the five-year follow-up,
five patients died, one became totally dependent for daily
activities and two underwent heart surgery, leaving 17
patients to be re-evaluated (68% of the initial cohort).
The demographic (i.e., sex, age, and education) and
clinical (i.e., SAPS II score, respiratory SOFA, cardiac
SOFA, glycemic dysregulation, severe hypoxia during
ICU stay, use of sedatives, analgesics or paralytics, number
of days on sedatives and analgesics and ICU length of
stay) characteristics at the initial evaluation of those
patients lost to follow-up were similar to those with two
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Figure 1 - Flowchart of included patients. * Some patients met more than one of the exclusion criteria.

evaluations (p > 0.05), except for the presence of fewer
men (41% versus 88%, p = 0.042) in the subgroup with
the five-year evaluation. The frequencies of cognitive
impairment, anxiety, and depression at six months were
also not significantly different (p > 0.05).

Cognitive impairment was identified in 12/25 (48%)
patients in the first evaluation (at the six-month follow-up
from discharge). Among those re-evaluated five years after
ICU discharge, the frequency of cognitive impairment
dropped from 8/17 (47%) at six months to 3/17 (18%)
at five years (p = 0.063). Of the first 12 patients with
cognitive impairment at six months, four died, five
recovered, and three maintained cognitive impairment at
the five-year follow-up, translating into a 63% recovery
rate (5/8 patients). The analysis of the five DRS-2 cognitive
domains did not reveal significant changes between the
two evaluations, except for a decline in the construction
subscale (28% versus 59%; p = 0.031) (Table 2).

Regarding the predictors of cognitive impairment at
the six-month follow-up from discharge, patients with
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episodes of hypoxia during ICU stay had less cognitive
impairment than those without hypoxic events (Table 3).
Patients with documented episodes of hypoxia during
their ICU stay were younger (OR = 0.90, 95%ClI:
0.82 - 0.98, p = 0.011) and tended to have less severe
disease on admission, as measured by SAPS II (OR = 0.92,
95%CI: 0.84 - 1.00, p = 0.057). Older patients tended to
have more cognitive impairment than younger patients.
No significant association was found between cognitive
impairment and the remaining demographic and clinical
variables.

The HADS identified anxiety in 6/25 (24%) and
depression in 4/25 (16%) patients at six months. At five
years, only 2/17 patients (12%) reported anxiety and
none had depression. From those who had anxiety at six
months, two died, one was totally dependent for their
daily activities, two recovered, and one continued to have
high anxiety at the five-year follow-up. A new case with
anxiety emerged in the extended follow-up. From those
who had depression at six months, two recovered, one



Table 1 - Demographic and clinical characteristics of the included patients
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Table 3 - Risk factors associated with cognitive impairment measured by a

Dementia Rating Scale-2 < 10" percentile

Variables OR (95%ClI) p value
Sex (males) 2.33(0.46-11.81) 0.306
Age (years) 1.06 (1.00-1.13) 0.054
Years of education 0.98(0.81-1.18) 0.789
SAPS Il score 1.01 (0.96 - 1.07) 0.744
Respiratory SOFA 1.13(0.61-2.11) 0.696
Cardiac SOFA 1.36 (0.69 - 2.66) 0.373
Glycemia > 180mg/dL 2.57 (0.47 - 14.10) 0.277
Severe hypoxia during ICU stay 0.08 (0.01-0.79) 0.031
Use of sedatives, analgesics or paralytics

Propofol 1.61(0.31-8.32) 0.572

Midazolam 0.36 (0.05 - 2.50) 0.303

Opioids NA NA

Paralytics 0.50 (0.04 - 6.35) 0.59
Days on sedatives and analgesics

Sedatives 1.011(0.89-1.14) 0.867

Opioids 1.032(0.91-1.17) 0.615
ICU length of stay 1.012(0.98 - 1.05) 0.50

Characteristics (nTo=tazls) Exten(dneif:l;;)w-up
Sex (males) 14 (56) 7 (41)
Age (years) 62 = 16 66 = 15
Years of education 4(4-8) 4(4-12)
Type of admission

Medical 14 (56) 10 (59)

Trauma 4 (16) 1(6)

Non-elective surgery 7 (28) 6 (35)
SAPS Il score 44 =15 45 + 16
Respiratory SOFA 3(2-4) 2(2-4)
Cardiac SOFA 2(0-2) 2(0-3)
Glycemic dysregulation

Glycemia < 40mg/dL 0(0) 01(0)

Glycemia > 180mg/dL 16 (64) 11 (65)
Severe hypoxia during ICU stay 8(32) 6 (35)
Use of sedatives, analgesics or paralytics

Propofol 9 (36) 5(29)

Midazolam 19 (76) 13 (77)

Opioids 22 (88) 14 (82)

Paralytics 3(12) 1(6)
Days on sedatives and analgesics

Sedatives 3(2-1) 3(2-1)

Analgesics 4(1-11) 2(1-11)
ICU length of stay 11 (4-22) 12 (5-27)

CI - confidence interval; SAPS Il - Simplified Acute Physiology Score II; SOFA - Sequential

SAPS Il - Simplified Acute Physiology Score Il; SOFA - Sequential Organ Failure Assessment;
ICU - intensive care unit. The results are expressed as the mean + standard deviation,

median (interquartile range) or n (%).

Organ Failure Assessment; ICU - intensive care unit.

Table 2 - Cogpnitive, psychological and physical function and quality of life evaluation 6 months and 5 years after intensive care unit discharge

Total Extended follow-up
Psychological measures (n = 25) (n=117) p value
6 months 6 months 5 years
DRS-2 (< 10™ percentile)
Total 12 (48) 8 (47) 3(18) 0.063
Attention 13 (52) 9 (53) 6 (35) 0.508
Initiation/perseveration 6 (24) 2(12) 01(0) NA
Construction 7(28) 4 (24) 10 (59) 0.031*
Conceptualization 1(4) 01(0) 1(6) 1.000
Memory 6 (24) 3(18) 3(18) 1.000
HADS
Anxiety > 11 6 (24) 3(18) 2(12) 1.000
Depression > 11 4 (16) 01(0) 0(0) NA
PTSS-14 (score > 45) 4 (16) 2(12) 0(0) NA
EQ-5-D (problems in)
Self-care 7(28) 3(18) 4(24) 1.000
Usual activities 12 (48) 7(41) 6 (35) 1.000
Pain/discomfort 15 (60) 10 (59) 7(41) 0.375
Mobility 15 (60) 8 (47) 8 (47) 1.000
Anxiety/depression 12 (48) 7(41) 5(29) 0.625
Visual analogue scale 60 (50 - 80) 60 (50 - 90) 75 (50 - 80) 0.599

DRS-2 - Dementia Rating Scale-2; HADS - Hospital Anxiety and Depression Scale; PTSS-14 - Post-traumatic stress syndrome 14-questions inventory; EQ-5-D - Euro Quality of Life 5 Dimensions;
NA - not applicable. * p < 0.05. The results are expressed as n (%) or median (interquartile range).
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died, and one was completely dependent for their daily
activities at the five-year follow-up. Psychiatric help after
the first consultation was obtained for two patients with
anxiety (one that was re-evaluated and another that was
deceased at five years) and for one with depression (that
died during the follow-up period).

At the six-month follow-up from ICU discharge,
4/25 (16%) patients presented signs of PTSD; two of
these patients received psychiatric assistance, and one
did recover. Five years later, none of the patients were
identified with post-traumatic stress risk (two patients
recovered, one died, and one was totally dependent for
their daily routine activities and therefore not able to be
evaluated) (Table 2).

The evaluation with EQ-5-D showed no significant
differences in the following five domains: self-care,
usual activities, pain/discomfort, mobility and anxiety/
depression; additionally, no significant differences were
found in the EQ VAS to quantify the state of health as
follows: patients attributed a median (IQR) score of 60
(50 - 80) at six months versus 75 (50-80) at five years
(p =0.599).

DISCUSSION

Cognitive impairment was found in 48% of the
patients six months after ICU discharge, which is in
accordance with previous studies (13 - 79% at the three-
to six-month follow-up).!¥ Attention was the cognitive
domain most frequently impaired in our cohort, followed
by visual construction, memory and executive functions.
Using other instruments, the literature points to attention,
memory and executive functions as the most commonly
affected domains in ICU survivors.“”!9

Among the survivors, the recovery rate at five years was
high (63%) in our study. This finding is in accordance

19 In our study, visual construction

with previous reports.
was the only cognitive domain with a significant decline
in the extended follow-up.

Regarding anxiety, depression and risk of PTSD, there
was also a tendency towards resolution of symptoms over
time, despite the patients’ reluctance to obtain specialized
help. Other studies point to a relative stabilization of the

depressive symptoms in acute respiratory distress syndrome

(ARDS) survivors over time.*® The risk of PTSD in our
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cohort at six month post ICU discharge was 16% in the
lower range of that reported by other studies (12.5% to
63.6%); this variability could be related to different tools
used to screen the disease, different cut-off values to define
high risk of PTSD and a different mix of patients admitted
into the ICU." Patients younger than 50 years, female
gender and those with pre-existing psychological disease
(PTSD or depression) present a higher risk for PTSD.>1¢
Although we had a slight preponderance of male patients,
76% of our cohort was older than 50 years and we did
not collect data on previous psychological disease, which
could have contributed to the low prevalence reported.

Increasing age was associated with cognitive
impairment (DRS-2 < 10* percentile) six months after
ICU discharge. Age is a recognized risk factor, and some
of these patients may have already some kind of cognitive
impairment that has not been previously diagnosed until
the ICU admission that can prompt its recognition,
deterioration or even be its cause.

Ideally, we should have a pre-ICU assessment of the
patients’ physical, cognitive and psychological status and
quality of life to establish a baseline and then determine
the true impact of the disease and/or ICU admission.
These data are very difficult to obtain, because in the vast
majority of cases, admission to the ICU is not anticipated.
On the other hand, most of the tools used by clinicians to
evaluate these domains are self-administered, cannot be
applied to the next of kin (those more focused on cognitive
and psychological status and quality of life) or are not
validated for that purpose. Regarding physical activities,
there are some instruments that can be administered to
the next of kin, such as Lawton and Brody Instrumental
Activities of Daily Living,"” and we proposed its
application to the next of kin on patients’ ICU admission.

A pre-hospital discharge evaluation would also be
of great value to assess additional factors that could
have arisen during hospital stays and contributed to the
physical, psychological and cognitive impairments that
remain at the follow-up clinic.

Patients with previous hypoxic episodes had less
impairment. ‘This finding is
inconsistent with the literature. Severe hypoxic events are

cognitive somewhat

usually associated with cognitive impairment at one year
follow-up, mainly in ARDS survivors, and less in patients



admitted with general trauma."® The counterintuitive
results from our cohort could be explained by the lower
age and lesser severity of acute illness of the patients with
hypoxic events.

The use of sedative or analgesic medications was
not significantly related with cognitive impairment.
Pandharipande et al. also did not find a consistent
association between the use of these medications and
long-term cognitive impairment, but they found an
association with delirium (at 12 months of follow-up).®)
Unfortunately, daily screening for delirium was not fully
implemented in our unit at the time of inclusion.

In the present study, glycemic dysregulation and severity
of acute illness were not significant predictors of cognitive
impairment. These negative findings are inconsistent with
the literature. Sonneville et al. identified that persistent
hyperglycemia was associated with significant neuronal
and glial changes during critical illness and that preventing
hyperglycemia was a neuroprotective strategy to protect
against long-term cognitive impairment in survivors of
critical illness.” Hopkins et al. found that high blood
glucose levels increased the odds of being cognitively
impaired at one year.'” The severity of acute illness
(based upon the Acute Physiology and Chronic Health
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Evaluation - APACHE - score) has been associated with
cognitive impairment in small follow-up studies."?

To our knowledge, this is the first study to report
results of a five-year follow-up after ICU discharge, in
such a broad spectrum of domains, including cognitive
and psychological functions and quality of life. Our results
prompted the hypothesis that cognitive and psychological
changes detected at 6 months after ICU discharge may
recover in the very long term.

An important limitation of this study is the small
number of patients included. As stated before, the lack of an
evaluation before ICU admission precludes the conclusion
that the alterations that were found are exclusively due
to the acute illness and/or ICU admission, although the
improvement observed in this cohort over time supports
their potential impact in the impairment of the patients’
cognitive and psychological functions and quality of life.

CONCLUSION

Cognitive impairment is frequently observed after
intensive care unit discharge. In our cohort, cognitive
function, anxiety and depression improved significantly
over time, suggesting the reversibility of these impairments
over a significant period of time.

RESUMO

Objetivo: Investigar o desfecho psicolégico em longo prazo
em sobreviventes de doencas criticas, apds alta da unidade de
terapia intensiva.

Métodos: Avaliou-se coorte prospectiva de pacientes sobre-
viventes apés admissdo a uma unidade de terapia intensiva mista
entre janeiro e setembro de 2010, 6 meses ¢ 5 anos ap6s a alta
hospitalar. Aplicaram-se em todos os momentos as seguintes es-
calas: Dementia Rating Scale-2, Hospital Anxiety and Depression
Scale, Post-Traumatic Stress Syndrome 14-Questions Inventory,
Euro Quality of Life 5 Dimensions (EQ-5-D) e Visual Analogue
Scale (EQ VAS).

Resultados: Dentre 267 pacientes, 25 foram avaliados apds
6 meses (idade: 62 + 16 anos). Aos 6 meses, 48% apresentavam
comprometimento cognitivo; 24% ansiedade, 16% depressio e
16% transtorno de estresse pds-traumdtico. Foram reavaliados 5

anos apds a alta 17 pacientes, com idade: 65 + 15 anos. Dentre
eles, a frequéncia de comprometimento cognitivo caiu de 47%
para 18% (p = 0,063), em razio da melhora destes pacientes ao
longo do tempo e do nio surgimento desta condi¢io em outros
pacientes ap0s a alta. Ainda apds 5 anos, apenas 12% da amos-
tra relatou ansiedade, e nenhum tinha depressio ou transtorno
de estresse pds-traumdtico. Nao se encontraram diferencas em
termos das escalas EQ-5-D e EQ VAS entre as avaliacoes apds
6 meses ¢ 5 anos.

Conclusdo: Os sobreviventes nio apresentaram declinio
progressivo da fungio cognitiva ou da qualidade de vida dentro
de 5 anos apds a alta da unidade de terapia intensiva. Os sinto-
mas psicopatolédgicos tenderam a diminuir com o tempo.

Descritores: Disfuncio cognitiva; Alta do paciente; Qua-
lidade de vida; Ansiedade; Depressao; Transtornos de estresse
pés-traumdticos; Unidades de terapia intensiva
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