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ORIGINAL ARTICLE

Incidence and risk factors for postintensive care syndrome
in a cohort of critically ill patients

ABSTRACT

Objective: To determine the
incidence of postintensive care
syndrome in a cohort of critically ill
patients admitted to the intensive care
unit and to identify risk factors related
to its development in the physical,
cognitive and mental health areas.

Methods: This was a prospective
observational cohort study developed
in the intensive care unit of a university
hospital. Patients with intensive care
unit stays equal to or longer than one
week and the need for mechanical
ventilation for more than 3 days,
shock or delirium were included in the
study. Demographic variables, reasons
for admission, diagnoses, sedation,
type of mechanical ventilation used,
complications and length of stay
were recorded. A univariate analysis
was performed to identify risk factors
related to postintensive care syndrome.
The scales used for the assessment of the
different spheres were Barthel, Pfeiffer,
Hospital Anxiety and Depression
Scale and Impact of Event Scale-6.

The main variables of interest were
postintensive care syndrome incidence
overall and by domains. Risk factors
were examined in each of the health
domains (physical, cognitive and
mental health).

Results: Eighty-seven patients
were included. The mean Acute
Physiology and Chronic Health
Evaluation II score was 16.5. The
mean number of intensive care unit
days was 17. The incidence of global
postintensive care syndrome was
56.3% (n = 49, 95%CI 45.8 - 66.2%).
The incidence of postintensive care
syndrome in each of the spheres was
32.1% (physical), 11.5% (cognitive),
and 36.6% (mental health).

Conclusions: The incidence
of postintensive care syndrome is
56.3%. The mental health sphere is
the most frequently involved. The
risk factors are different depending
on the area considered.

Keywords: Intensive care; Critically
illness; Postintensive care syndrome;
Incidence; Risk factors

INTRODUCTION

Technological advances in intensive care units (ICUs) in recent years have
improved survival rates, but a large number of patients present alterations derived
from prolonged admission to the ICU. Postintensive care syndrome (PICS) is a
term used to describe new or worsening multidimensional impairments in physical,
cognitive and mental health arising from critical illness and persisting beyond
hospital discharge. All of these impairments, whether in the physical sphere,
cognitive sphere or mental health sphere, are included within the syndrome,
which affects up to 50% of patients who survive admission to the ICU."?

Experience in the follow-up and treatment of this type of patient is
extensive in countries such as England and the United States, where there are
specific rehabilitation centers for patients who have survived a critical illness.®)
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In Spain, measures aimed at early diagnosis of the syndrome
and its treatment as well as interdisciplinary collaboration for
the development of a set of preventive measures to minimize
its impact have recently begun to be implemented. There is
currently a national working group called ITACA® in which
multiple centers collaborate in the study of PICS. Despite
the publication of a post-ICU follow-up protocol, some data
on the development of mental health disorders® and the
impact of PICS on family members,® there are no data on
the incidence and risk factors for PICS in Spain.

The identification of risk factors for the development of
this syndrome has been performed through registries and
retrospective studies in patients with a specific pathology
(acute respiratory distress syndrome - ARDS”® or sepsis®'?).
There are few studies in a heterogeneous population of
critically ill patients, as we usually see in clinical practice.
Different risk factors have been identified depending on
the area of health analyzed, but which of these may be
potentially modifiable and the strategies to be employed
remain to be clarified.

The aim of this study was to determine the incidence
of PICS in a cohort of critically ill patients admitted to the
ICU and to identify risk factors related to its development
in the physical, cognitive and mental health spheres.

METHODS

This prospective cohort study was performed in a
university hospital with 20 ICU beds and an average of
1,200 admissions per year from January 1, 2018, to January
1, 2020. All patients with ICU stays equal to or longer
than one week and at least one of the following criteria
were included: need for mechanical ventilation (MV)
for more than 3 days, shock and/or delirium in the ICU.
Patients with a high degree of functional dependence on
admission to the ICU (Barthel Index score between 21 and
60 points) or a previous diagnosis of cognitive impairment
were excluded.

Follow-up protocol in postintensive care syndrome
consultation

The assessment was performed 3 months after hospital
discharge. The scales used for the assessment of the
different spheres were the Barthel scale (physical), Pfeiffer
test (cognitive), Hospital Anxiety and Depression Scale
(HADS) and Impact of Event Scale-6 (IES-6) (mental
health). The questionnaires were administered by two of the
investigators, each of whom had demonstrated competence
in performing the questionnaires after a mock interview
with the principal investigator.

The variables were demographic data and the reason for
admission to the ICU; ICU admission assessment scales
(both severity and functional and cognitive assessment);
development of shock during the ICU stay; days of
noninvasive mechanical ventilation (NIV) or high-flow
nasal therapy; days of invasive MV; need for tracheostomys;
development of ARDS and its degree according to the Berlin
conference criteria from 2012; days of deep sedation measured
as the Richmond Agitation-Sedation Scale > -4; presence or
absence of delirium defined as positive by the Confusion
Assessment Method in ICU (CAM-ICU) and duration
thereof; presence or absence of polyneuropathy of the critically
ill patient at ICU discharge defined as a score on the Medical
Research Council scale of muscle strength less than 48;"V
presence or absence of dysphagia at ICU discharge; days of
ICU admission; and days of hospital admission after ICU
discharge. high-flow nasal cannula oxygen.

Definition of postintensive care syndrome

Postintensive care syndrome was considered to be the
appearance of alterations in any of the three spheres. Physical
alteration was defined as deterioration in one category on the
Barthel dependency scale with respect to ICU admission;
cognitive alteration was defined as a score higher than 3
points on the Pfeiffer test; and mental health alteration was
defined as a score higher than 11 on the HADS test and/or
1.75 on the IES-6 score for posttraumatic stress disorder.

Statistical analysis

As this was a descriptive study with the aim of generating
working hypotheses, the sample size was one of convenience.
The results are expressed according to the type of variable.
Continuous variables are expressed as the means, medians
and interquartile range (IQR). Categorical variables are
expressed as absolute values and percentages. Univariate
analysis of the continuous variables was performed with
Student’s test for age (fulfilling the hypothesis of normality)
and the Wilcoxon test for the time variables (length of stay,
days of sedation and invasive MV) as it was not possible
to assume normality of these variables. Binary logistic
regression was used for the univariate analysis of the
qualitative variables and for the estimation of the odds ratio
(OR). Differences with p < 0.05 were considered significant.
The data were anonymized for analysis. R software version
4.0.3 (R Foundation for Statistical Computing Platform,
Vienna, Austria) r-commander 2.6-2 package was used.

The project was approved by the center’s Research Ethics
Committee, and consent to participate was requested from
patients and family members.
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RESULTS

During the study period, 1,394 patients were admitted
to the ICU. The patient inclusion flow chart is shown
in figure 1. Eighty-seven patients were included, 48
of whom were male (55.2%). The mean age was 58.1
years (standard deviation - SD 13.8). The median ICU
stay was 17 days (IQR 22.75), with a maximum of 84
days. The characteristics of the cohort are shown in
table 1.

The mean Acute Physiology and Chronic Health
Evaluation II (APACHE II) score at admission was 16.4
(SD 10.5). Tracheostomy was performed in 35 patients
(40.2%). From the group of patients active at admission
(n =52), 25 patients (48%) had returned to work within
three months of discharge.

The incidence of PICS (including all three spheres)
was 56.3% (n = 49, 95% confidence interval (95%CI)
45.8% - 66.2%), as shown in figure 2. In the univariate
analysis, the different risk factors for the development of
PICS are shown in table 2.

Table 1 - Characteristics of the cohort of patients included in the follow-up

Figure 1 - Patients included in the study.
ICU - intensive care unit; MV - mechanical ventilation.

Median Range Mean SD
Age (years) 60 17 - 86 58.1 13.8
APACHE I (points) 13 3-42 16.4 10.5
MV (days) 9 0-21 16.2 17
ICU LOS (days) 17 7-33 24.2 19.1
Post-ICU Hospital LOS (days) 13 1-22 18.1 15.3

SD - standard deviation; APACHE Il - Acute Physiology and Chronic Health Evaluation Il; MV - mechanical ventilation ICU - intensive care unit; LOS - length of stay.
Table 2 - Risk factors for the development of global postintensive care syndrome
Variable PICS OR p value
No Yes

Age (years) 58.6 57.8 0.9 0.8
Female 14 (36) 25 (64) 0.56 0.18
Male 24 (50) 24 (50)
APACHE Il 125 13 1.004 0.81
No ARDS 15 (41.7) 21 (58.3) 0.86 0.75
ARDS 23 (45) 28 (55)
No septic shock 18 (42) 25 (58) 0.96 0.86
Septic shock 20 (45.5) 24 (54.5)
No CIP 29 (52.7) 26 (47.3) 2.85 0.02
CIP (at ICU discharge) 9 (28) 23 (72)
No delirium 21(52.5) 19 (47.5) 1.95 0.12
Delirium 17 (36.2) 30 (63.8)
ICU LOS (days) 12 30 1.04 0.07

PICS - post-intensive care syndrome; OR - odds ratio; APACHE Il - Acute Physiology and Chronic Health Evaluation II; ARDS - acute respiratory distress syndrome; CIP - critical illness polyneuropathy; ICU - intensive care unit;

LOS - length of stay. The results are expressed as the mean, n (%) or median.
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Figure 2 - The incidence of postintensive care syndrome.

PICS - postintensive care syndrome.

In the physical sphere, 28 patients (32.2%) met the criteria
for PICS. The variables related to the development of PICS
(increased risk) were age, presence of polyneuropathy at ICU
discharge and time variables (ICU stay, days of sedation, days
of MV and post-ICU hospital stay).

In the cognitive sphere, ten patients (11.5%) presented
PICS. Factors associated with an increased risk of PICS
are severity measured by the APACHE II scale and days of
hospital stay after ICU discharge.

In the mental health sphere and according to the different
criteria used, the incidence was as follows: IES score > 1.75:
22 (25.3%) meet criteria for posttraumatic stress disorder
and HADS scale score > 11 points: 26 (29.8%)

Considering the occurrence of PICS in mental health as
the occurrence of any of the following items, the incidence
of PICS-mental health was 31 (34.2%). We did not find
any factor associated with the development of alterations
in the mental health sphere (Table 2). The use of high-flow
nasal cannula oxygen therapy (HFNC) or NIV in the ICU
was not a risk factor for the development of PICS in mental
health (30.4% versus 40.4%, p = 0.31, OR for HENC/NIV
use = 1.58) or for the development of posttraumatic stress
disorder (20.5 versus 30.4; p = 0.29, OR for HFNC/NIV
use = 1.69) in our cohort of patients.

DISCUSSION

The incidence of PICS in our cohort of critically ill
patients was 56.3%), which indicates that one out of
two patients will be affected by this disorder. Alterations
in the mental health sphere are the most frequently
involved, closely followed by physical alterations, with
cognitive disorders being the least frequent. The risk
factors are different depending on the sphere considered.

Physical involvement is conditioned by age, the presence
of polyneuropathy at ICU discharge and the time variables
of stay, sedation and invasive MV. Cognitive impairment
is conditioned by severity at admission and hospital stay.
We did not identify potential risk factors for mental health
impairment.

The incidence of PICS is different depending on the
time after discharge and the characteristics of the patient
population. It has been studied over a wide time range
from 3 to 12 months after hospital discharge, ranging
from 64% at 3 months to 56% at one year, with the
coexistence of alterations in the different spheres being
common."'? Publications on PICS have focused on
specific pathologies and in the context of multicenter
studies with other objectives, the most frequently studied
being ARDS"® and sepsis.”'” Our study encompasses a
cohort of critically ill patients with different reasons for
admission and in the routine clinical practice of an ICU.
The incidence in our cohort of patients is similar to that
described by other authors in medical ICUs. Thus, Maley
et al.,'"V based on 43 patients with more than 2 days of
stay, found an incidence of PICS of 56%, and Marra et
al.!"¥ described an incidence of PICS of 64% 3 months
after hospital discharge in the follow-up of 406 patients
with respiratory failure or shock.

There is great heterogeneity in the instruments used for
the assessment of physical PICS. Recently, the Society of
Critical Care Medicine™ performed a systematic review
to identify the risk factors associated with PICS as well
as the best tools to identify it. The 6-minute walk test is
recommended,">' with a low grade of recommendation.
We opted for the Barthel scale"” because of its simplicity,
objectivity and the possibility of applying it by telephone.
In addition, this scale is widely used in the assessment at
admission and discharge from the ICU and the hospital,
which allows us to compare the patient’s previous situation
with the situation at the follow-up visit."¢

The variables related to physical PICS are age, the
presence of polyneuropathy at ICU discharge and the
time-dependent variables: the length (in days) of sedation
and MV, ICU stay and hospital stay. These results are in
agreement with what has been described thus far in the
literature. With respect to age as a risk factor, other authors
have already described a lower degree of recovery in patients
over 70 years of age after admission to the ICU, with worse
scores in physical tests, such as the Medical Research
Council dyspnea scale and 6-minute walk test, and a greater
degree of functional dependence.®'® In the RECOVER
study,” age and days of ICU admission were postulated to
be potent modulators of subsequent physical deterioration.
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The development of polyneuropathy in critically ill patients
affects approximately 40% of ICU patients;"*?? is usually
accompanied by respiratory muscle involvement in 80%
of cases, is associated with a greater need for days of MV,
and consequently is associated with a greater number
of days of MV, which translates into more days of ICU
@1-23) Finally, the impact of days of deep sedation
on our results agrees with Jackson et al.,*” who, studying
the impact of sedation protocols on post-ICU recovery,
found significant differences in functional status at 1 year
between the two study groups, the first with daily sedation
interruption protocol and the second with a usual sedation
protocol (64% versus 87%; p = 0.05).

The incidence of cognitive impairment was lower
than that described by other authors,® who placed it
between 20 and 40%. The scales used for the evaluation
of cognitive impairment are diverse, including the
MoCa test?® (Montreal Cognitive Assessment) and the
Pfeiffer test.”” In our case, the Pfeiffer test may have
underdiagnosed cognitive impairment as it is a screening
test, and it has reported lower incidences than other more
complex neuropsychological tests, such as the MoCa
test.?” The exclusion of patients with previous cognitive
impairment” and the difference in patient profile may
also have influenced the lower incidence compared with
that described in the literature.®® The factors associated
with cognitive impairment in our sample are severity
measured by the APACHE II scale and days of hospital
stay. The severity of critical illness has already been
described as a risk factor; it is related to the presence of
multiorgan failure, endothelial damage and thrombotic
and inflammatory events that are postulated to be behind
the etiopathogenesis of brain damage causing cognitive
impairment.*¥ We found no association between delirium
and cognitive impairment at 3 months post-ICU, despite
delirium being a factor frequently associated with post-ICU
cognitive impairment."?**? The small number of patients
with cognitive impairment in our cohort (n = 11) may have
conditioned the significance of this variable.

The incidence of mental health alterations was 36.6%
(31 patients). Approximately one-third of ICU survivors
present signs of depression, and one in four patients present
symptoms compatible with posttraumatic stress syndrome.?
We did not identify significant risk factors. The scales used for
assessment were those recommended by scientific societies?
and the best validated studies on the subject.®'*? We believe
that this may be because alterations in the mental health
sphere are strongly influenced by previous personality
alterations or other factors after admission to the ICU, such as
family and/or social support and the ability to return to work.

admission.
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There has been speculation about the role of NIV
and HFNC in the development of posttraumatic stress
disorder,®® with patients being awake and alert during
their stay in the ICU, which can generate high levels of
stress and perception of the severity of patients in the
environment. Although there are differences of up to 10%
for both the diagnosis of PICS in mental health and for
the development of posttraumatic stress disorder, there is
no evidence of a significant difference between the two.

Our study has the following limitations. As it is a single-
center study with a limited number of patients, multivariate
analysis could not be performed. The findings should be
considered preliminary. The scales used have allowed their
use even when a face-to-face visit to the consultation was not
possible, as they could be made by telephone. However, some
of these scales are not those currently recommended by the
Society of Ciritical Care Medicine, as the recommendations
were published after the start of our study.

The study has its strengths; it is a portrait of the reality
of a medical ICU with a cohort of patients with multiple
pathologies that groups together the risk factors most
frequently described in the current literature and that does
not focus on only one area (physical, cognitive or mental
health) or a specific pathology.

CONCLUSION

The incidence of postintensive care syndrome affects
one out of every two patients who survive a critical illness.
This high percentage should induce us to follow up this type
of patient at intensive care unit discharge to identify those
who could benefit from specific and specialized treatment.
On the other hand, the risk factors for the three spheres of
postintensive care syndrome are different. Some of them are
not modifiable (age and severity), but others can be (sedation
and mechanical ventilation times, and polyneuropathy of the
critically ill patient); therefore, strategies adapted to specific
objectives should be used for their prevention.

Author contributions

J Tejero-Aranguren: Patient follow-up and data
collection, analysis and interpretation of the results,
preparation of the manuscript. R Garcia-del Moral:
analysis and interpretation of the results, preparation of the
manuscript. ME Poyatos-Aguilera: patient monitoring and
data collection. I Morales-Galindo: Patient follow-up and
data collection. A Cobos-Vargas: Study design and planning,
review of results and manuscript. M Colmenero: Design
and planning of the study, analysis and interpretation of the
results, preparation of the manuscript.



Incidence and risk factors of postintensive care syndrome in a cohort of critically ill patients 385

ACKNOWLEDGMENTS

The authors would like to thank Rosario Ramirez and
Julita Gonzélez for their collaboration in the development
of the study.

REFERENCES

1. Maley JH, Brewster I, Mayoral |, Siruckova R, Adams S, McGraw KA, et al.
Resilience in survivors of critical illness in the context of the survivors'
experience and recovery. Ann Am Thorac Soc. 2016;13(8):1351-60.

2. Gonzélez-Castro A, Garcia de Lorenzo A, Escudero-Acha P, Rodriguez-
Borregan JC. Sindrome post-cuidados intensivos después de la pandemia
por SARS-CoV-2. Med Intensiva. 2020;44(8):522-3.

3. Herridge MS, Chu LM, Matte A, Tomlinson J, Chan L, Thomas C, Friedrich
JO, Mehta S, Lamontagne F, Levasseur M, Ferguson ND, Adhikari NK,
Rudkowski JC, Meggison H, Skrobik Y, Flannery J, Bayley M, Batt
J, Santos CD, Abbey SE, Tan A, Lo V, Mathur S, Parotto M, Morris D,
Flockhart L, Fan E, Lee CM, Wilcox ME, Ayas N, Choong K, Fowler R,
Scales DC, Sinuff T, Cuthbertson BH, Rose L, Robles P Burns S, Cypel
M., Singer L, Chaparro C, Chow CW, Keshavjee S, Brochard L, Hebert
P Slutsky AS, Marshall JC, Cook D, Cameron JI; RECOVER Program
Investigators (Phase 1: towards RECOVER); Canadian Critical Care Trials
Group. The RECOVER program: disability risk groups and 1-year outcome
after 7 or more days of mechanical ventilation. Am J Respir Crit Care
Med. 2016;194(7):831-44. )

4. Humanizando los Cuidados Intensivos (HUCI). Grupo Itaca. Nace el Grupo
ftaca. 2019 [citado 8 junio 2019]. Disponible en: https://proyectohuci.com/
es/nace-el-grupo-itaca/

5.  Extremera P Afidn JM, Garcia de Lorenzo A. ¢Estén justificadas las consultas
externas de medicina intensiva? Med Intensiva. 2018;42(2):110-3.

6. Lobo-Valbuena B, Sanchez Roca MD, Regalén Martin MP, Torres
Morales J, Varillas Delgado D, Gordo F. Post-intensive care syndrome:
ample room for improvement. Data analysis after one year of
implementation of a protocol for prevention and management in a
second level hospital. Med Intensiva (Engl Ed). 2020 Jul 24:S0210-
5691(20)30217-5.

7. Gandotra S, Lovato J, Case D, Bakhru RN, Gibbs K, Berry M, et al. Physical
function trajectories in survivors of acute respiratory failure. Ann Am
Thorac Soc. 2019;16(4):471-7.

8. Pfoh ER, Wozniak AW, Colantuoni E, Dinglas VD, Medenz-Tellez PA,
Shanholtz C, et al. Physical declines occurring after hospital discharge
in ARDS survivors: a 5-year longitudinal study. Intensive Care Med.
2016;42(10):1557-66.

9. Iwashyna TJ, Ely EW, Smith DM, Langa KM. Long-term cognitive
impairment and functional disability among survivors of severe sepsis.
JAMA. 2010;304(16):1787-94.

10. Calsavara AJ, Nobre V, Barichello T, Teixeira AL. Post-sepsis cognitive
impairment and associated risk factors: a systematic review. Aust Crit
Care. 2018;31(4):242-53.

11. Latonico N. Critical illness polyneuropathy and myopathy 20 years later. No
man’s land? No, it is our land! Intensive Care Med. 2016;42 (11):1790-3.

12. Haines KJ, Hibbert E, McPeake J, Anderson BJ, Bienvenu OJ, Andrews
A, et al. Prediction models for physical, cognitive, and mental health
impairments after critical illness: a systematic review and critical appraisal.
Crit Care Med. 2020;48(12):1871-80.

13. Marra A, Pandharipande PP, Girard TD, Patel MB, Hughes CG, Jackson JC,
et al. Co-occurrence of post-intensive care syndrome problems among 406
survivors of critical illness. Crit Care Med. 2018;46(9):1393-401.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mikkelsen ME, Still M, Anderson BJ, Bienvenu 0J, Brodsky MB, Brummel N,
et al. Society of Critical Care Medicine's International Consensus Conference
on Prediction and Identification of Long-Term Impairments After Critical
lliness. Crit Care Med. 2020;48(11):1670-9.

Enright PL, Sherrill DL. Reference equations for the six-minute walk in
healthy adults. Am J Respir Crit Care Med. 1998; 158 (5 Pt 1):1384-7.
ATS Committee on Proficiency Standards for Clinical Pulmanary Function
Laboratories. ATS Statement: guidelines for the six-minute walk test. Am J
Respir Crit Care Med. 2002;166(1):111-7.

Prodinger B, O'Connor RJ, Stucki G, Tennant A. Establishing score
equivalence of the Functional Independence Measure motor scale and
the Barthel Index, utilising the International Classification of Functioning,
Disability and Health and Rasch measurement theory. J Rehabil Med.
2017;49(5):416-22.

Ferrante LE, Pisani MA, Murphy TE, Ganbauer EA, Leo-Summers LS, Gill
TM. Factors associated with functional recovery among older intensive
care unit survivors. Am J Respir Crit Care Med. 2016;194(3):299-307.
Hermans G, Van Mechelen H, Clerckx B, Vanhullebusch T, Mesotten D,
Wilmer A, et al. Acute outcomes and 1-year mortality of intensive care
unit-acquired weakness. A cohort study and propensity-matched analysis.
Am J Resp Crit Care Med. 2014;190(4):410-20.

Connolly B, Maddocks M, MacBean V, Bernal W, Hart N, Hopkins P, et al.
Nonvolitional assessment of tibialis anterior force and architecture during
critical illness. Muscle Nerve. 2018;57(6):964-72.

Shandl A, Bottai M, Holdar U, Hellgren E, Sackey P Early prediction of
new-onset physical disability after intensive care unit stay: a preliminary
instrument. Crit Care. 2014;18(4):455.

Herridge MS, Cheun AM, Tansey CM, Matte-Martyn A, Diaz-Granados N,
Al-Saidi F, et al. One-year outcomes in survivors of the acute respiratory
distress syndrome. N Engl J Med. 2003;348(8):683-93.

Vanhorebeek |, Latronico N, Van den Berghe G. ICU-acquired weakness.
Intensive Care Med. 2020;46(4):637-53.

Jackson JC, Girard TD, Gordon SM, Thompson JL, Shintani AK, Thomason
JW, et al. Long-term cognitive and psychological outcomes in the
awakening and breathing controlled trial. Am J Respir Crit Care Med.
2010;182(2):183-91.

Sakusic A, Rabinstein AA. Cognitive outcomes after critical illness. Curr
Opin Crit Care. 2018;24(5):410-4.

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin
|, et al. The Montreal Cognitive Assessment, MoCA: a brief screening tool
for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-9.
Pfeiffer E. A short portable mental status questionnaire for the assessment of
organic brain deficit in elderly patients. J Am Geriatr Soc. 1975;23(10):433-41.
Shami A, Brennan M, Marie PS, Lindenauer PK, Stefan MS. The association
of cognitive impairment as screened by the Mini-Cog with long term post-
hospitalization outcomes. Arch Gerontol Geriatr. 2019;85:103916.
Pandharipande PP, Girard TD, Jackson JC, Morandi A, Thompson JL, Pun
BT, Brummel NE, Hughes CG, Vasilevskis EE, Shintani AK, Moons KG,
Geevarghese SK, Canonico A, Hopkins RO, Bernard GR, Dittus RS, Ely
EW; BRAIN-ICU Study Investigators. Long-term cognitive impairment after
critical illness. N Engl J Med. 2013;369(14):1306-16.

Rousseau AF, Prescott HC, Brett SJ, Weiss B, Azoulay E, Creteur J, et al. Long-
term outcomes after critical illness: recent insights. Crit Care. 2021;25(1):108.
Needham DM. Improving Long-Term Outcomes Research for Acute
Respiratory Failure. Instruments. [Accessed January 15, 2020]. Available
at: https://www.improvelto.com/instruments

Hosey MM, Leoutsakos JS, Li X, Dinglas VD, Bienvenu 0J, Parker AM, et al.
Screening for posttraumatic stress disorder in ARDS survivors: validation of
the Impact of Event Scale-6 (IES-6). Crit Care. 2019;23(1):276.

Changues G, Constantin JM, Devlin JW, Ely EW, Fraser GL, Gélinas C,
et al. Analgesia and sedation in patients with ARDS. Intensive Care Med.
2020;46(12):2342-56.

Rev Bras Ter Intensiva. 2022;34(3):380-385



	_Hlk114146919

