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Abstract Key words
Aim. This study investigates the incidence of long-term consequences in survivors of | © intensive care

critical illness 6 months after ICU care. A retrospective analysis of the risk factors was | ® outcome assessment

also completed. e risk factors
Methods. A mixed-method design was used. A qualitative design was used in the ques- ' ® survivors
tionnaire study (phase 1), and a quantitative design was used for the retrospective study

(phase 2).

Results. 116 patients were interviewed. Forty-eight patients (41.4%) reported at least

one long-term consequence 6 months after ICU discharge. The most frequent conse-

quences were anxiety (n = 33, 28.4%), depression (n = 32, 27.6%) and chronic pain (n

=24, 20.7%). The interview showed the concurrent caseness of PTSD, anxiety and de-

pression in 14 (12.1%) patients. Observed risk factors were age > 60 years (OR = 2.65,

IC = 1.23-5.69; p = 0.0119), trauma diagnosis (OR = 5.3, IC = 1.60-17.76; p = 0.0033),

length of mechanical ventilation > 7 days (OR = 2.18, IC = 1-4.74; p = 0.0471) length of

ICU stay > 10 days (OR = 2.47, IC = 1.16-5.26; p = 0.0185) and clinical conditions at

the ICU admission. The quality of life score was lower if the respondent had long-term
consequences.

Discussion. A high incidence of long-term consequences is found in survivors of critical

illness. In future, studies that investigate interventions to prevent these issues after ICU

care are need.

INTRODUCTION

Critical illness is recognized as being associated with
a number of detrimental long-term sequelae that can
impact the health of people for many years after dis-
charge from an intensive care unit (ICU) [1].

These long-term sequelae are now recognized as cog-
nitive impairment, psychological disability and ICU-
acquired neuromuscular weakness [2-4].

Cognitive impairment has been reported to occur
on average in 25-75% of ICU survivors, in the form of
disturbed memory, amnesia and Alzheimer'’s disease [2,
3, 5]. The major risk factors associated with it are hy-
poxia (ARDS, cardiac arrest), respiratory failure, severe
sepsis, trauma, requiring prolonged mechanical ventila-

tion, use of renal replacement therapy, acute respiratory
distress syndrome (ARDS), delirium during ICU stay
and prior cognitive impairment (older age, pre-existing
cognitive deficits) [6, 7].

Psychological disability has been reported to occur
on average in 1-62% of ICU survivors, in the form of
depression, anxiety, and post-traumatic stress disorder
(PTSD) [3, 6, 8]. The major risk factors are same as for
cognitive impairment and also include the use of seda-
tion and analgesia in ICU, female gender, lower educa-
tion level, and pre-existing disability [8-10].

ICU-acquired neuromuscular weakness is the most
common form of physical impairment occurring more
than 25% of ICU survivors (poor mobility, recurrent
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falls, or quadri or tetra paresis) [4, 11]. The major risk
factors include prolonged mechanical ventilation (> 7
days), sepsis, multisystem organ failure, as well as pro-
longed duration of the lenght of ICU stay [12, 13].

Quality of life, chronic pain, psychological and psy-
chiatric factors, physical fitness, functional capacity, are
the long-term outcomes more commonly investigated
in intensive care research [14-16].

The problem and the need for follow-up studies is
increasingly relevant. A number of risk factors for indi-
vidual long-term consequences in critical care survivors
have been investigated. However, there is a lack of stud-
ies that analysing different symptoms after ICU care to
date in critical care research. Furthermore, the studies
available today do not pay attention to the risk factors
that can be analysed before and during intensive care.
In other words, if there are ICU-related risk or general
risk factors. The present study was carried out main-
taining the hypothesis that long-term consequences in
survivors of critical illness is influenced not only by the
ICU care but also by the clinical and general conditions
at the time of ICU admission.

Aim

This study investigates the incidence of long-term
consequences in survivors of critical illness 6 months
after ICU care. A retrospective analysis of the risk fac-
tors was also completed.

Study design

For this study, a qualitative design was used in the
questionnaire study (phase 1), and a quantitative de-
sign was used for the retrospective study (phase 2).

A questionnaire study is a research consisting of a
series of questions (or other types of prompts) for the
purpose of gathering information from respondents. Al-
though questionnaires are often designed for statistical
analysis of the responses, this is not always the case.
Surveys and questionnaires are the most common tech-
nique for collecting quantitative or qualitative data.

A retrospective study uses existing data that have
been recorded for reasons other than research. A retro-
spective case series is the description of a group of cases
with a new or unusual disease or treatment. Therefore,
a retrospective study design should never be used when
a prospective design is feasible. However, a retrospec-
tive study looks backwards and examines exposure to
suspected risk or protection factors in relation to an
outcome that is established at the start of the study.

Patients received a letter introducing the study at
ICU discharge. The letter explained that they might
receive a phone call from the study team and provided
contact details for the study office. Written consent was
obtained by the nursing staff at the time of discharge,
or at the follow-up visit.

MATERIALS AND METHODS
Setting

The study was single centered, based in an Italian
adult 8-bed ICU in a 950-bed secondary hospital in
Northern Italy (Azienda Socio Sanitaria Territoriale di
Lecco). This hospital is the largest and most important

in terms of numbers and economic size of the territory.
Each year Lecco hospital carries out about 35 000 ad-
missions, almost 15 000 surgical procedures, about 3
000 000 outpatient appointments and around 80 000
emergency room visits. The hospital admits more than
350 patients to the general ICU per year.

Common conditions that are treated within the ICU
include acute respiratory distress syndrome (ARDS),
post-operative surgical, trauma, multiple organ failure
and sepsis. The unit made up of dedicated full-time
intensivists (registered nurses and medical doctors)
trained in adult multidisciplinary medicine; 24 regis-
tered nurses and 12 medical anaesthesiologists work-
ing full-time in the department, (4 registered nurses on
each shift, 2 medical doctors morning-afternoon and 1
on night shift).

Participant selection

All patients aged at least 18, admitted to Lecco Hos-
pital ICU from 1 January 2018 to 30 November 2018,
were eligible to be included in the study. The interview
was carried out between June 2018 and May 2019 (6
months after ICU discharged). Patients were included
in the study only if they were able to communicate at
the time of the interview.

Phase 1: Questionnaire study

The first aim was addressed by the use of standard-
ized questionnaires or interviews to collect data. A short
one-on-one interview was designed for the purpose of
investigating presence of anxiety, insomnia, depression,
chronic pain, Post-Traumatic Stress Disorders, fatigue
and quality of life. The interview was administered by
an ICU registered nurse who was involved in the study.
Face-to-face administration of the questionnaires was
chosen to increase the response rate. The interview was
conducted in a dedicated room within the intensive
care unit department of the Lecco Hospital.

We used the previously validated Hamilton Anxiety
Rating Scale (HAM-A) for the assessment of anxiety
[17]; the Insomnia severity index (ISI) for the assess-
ment of insomnia [18]; the Patient Health Question-
naire (PHQ-9) for the assessment of depression [19];
the Brief Pain Inventory (BPI) for the assessment of
chronic pain [20]; the Post-Traumatic Stress Disor-
der Check List -Civilian (PCL-C) for the assessment
of PTSD [21]; the Revised-Piper Fatigue Scale (PFS-
R) for the assessment of fatigue [22] and Euroqol 5D
instrument (EQ-5D) for the assessment of perceived
quality of life [23].

These instruments can be both self-administered and
administered in person, as we did in our study.

Phase 2: Retrospective study

After the interview, patients’ clinical data were ob-
tained from their electronic medical records (Mar-
gherita3 2010 form) stored at the ICU. The electronic
medical records were used to obtain the data required
to complete the retrospective study, including all risk
factors and outcomes investigated.

The independent variables examined were defined in
the research protocol and consisted of the risk factors
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for long-term consequences highlighted previously in
the literature. These included patient age, APACHE
II and SOFA score, admission diagnosis, gender, ICU
LOS, use of renal placement therapy, severe sepsis and

ARDS.

Interpretation of instrument scores

All instruments used during the interview have spe-
cific cut-offs that indicate, based on the scores, the ab-
sence or presence (mild, moderate or severe/intense) of
the assessed symptom.

Hamilton Anxiety Rating Scale: total score range of
0-56, < 17 indicates mild entity, 18-24 mild to moderate
and 25-30 moderate to severe.

Insomnia severity index: total score range of 0-28, ab-
sence of insomnia (0 -7), insomnia below the threshold
(8-14), moderate insomnia (15-21) and severe insom-
nia (22-28).

Patient health questionnaire: total score range of
0-27, absent (0-4), sub-threshold depression (5-9), mild
major depression (10-14), moderate major depression
(15-19) and severe major depression (20-27).

Brief pain inventory: This instrument has different
items. For this study we considered the item 3) please
rate your pain by ticking the box beside the number
that best describes your pain at its worst in the last 24
hours; 4) please rate your pain by ticking the box beside
the number that best describes your pain at its least in
the last 24 hours; 5) please rate your pain by ticking the
box beside the number that best describes your pain
on the average, and 6) please rate your pain by ticking
the box beside the number that tells how much pain
you have right now. Each item has a total score range
of 0-10, no pain (0-3), mild or moderate pain (4-6) and
intense pain (7-10).

Post-Traumatic Stress Disorder Check List — Civilian:
total severity score 0-80. For this instrument we consid-
ered a PCL-C score> 45 defined PTSD caseness.

Revised-Piper Fatigue Scale: for the final score, the
scores of all the items of each subscale specific are add-
ed and divided by the number of items (n = 22), absent
(0), mild (1-3), moderate (4-6), severe (7-10).

Euroqol 5D: three different levels of problem severity
within each of five health domains. The levels are none,
moderate and severe/extreme (coded 1 through 3, re-
spectively), whilst the domains are mobility, capacity for
self-care, conduct of usual activities, pain/discomfort
and anxiety/depression, ordered as such. The conscious
health states are therefore limited to 243 severity/do-
main vectors, ranging from 11111 (no problems in any
domain) to 33333 (severe problems in all five domains).
Having located the current health state, the respondent
then evaluates his or her health using a visual analogue
scale (VAS). This is a vertical, calibrated, line, bounded
at 0 (“worst imaginable health state”) and at 100 (“best
imaginable health state”).

Data analysis
The data were analysed using the Statistical Package
for SS version 21.0 (SPSS Inc., Chicago, IL, USA).
Patients’ demographic and clinical characteristics
were analysed by using descriptive statistics and pre-

sented as numbers and percentages for the categoric
variables and means (M) and standard deviations (=)
for the continuous variables.

Comparisons between groups were performed with
the chi-square test for the categorical data and with
Student’s t-test for the continuous data.

Variables were included in the analysis only if they
were statistically significant at p < 0.05.

For the multivariate analysis, logistic regression with
backward stepwise elimination by using the likelihood
test statistic was used to assess potential predictors of
development of long-term consequences in survivors
of critical illness. For the univariate analysis, a Mann-
Whitney U test was performed for comparisons be-
tween the continuous variables.

QOdds, ratios and the 95% confidence intervals were
calculated for each risk factor regarding ICU admis-
sion.

Relative risk and the 95% confidence intervals were
calculated for each variable analysed during the follow-
up interview.

As a number of studies have suggested that the risk of
developing disability after ICU discharge, ranges from
1 to 62 percent (%) [3, 6, 8] we needed at least 100 pa-
tients in total. 6 months post ICU discharge, the sam-
ple provided sufficient patients to achieve this number,
allowing for mortality and loss to follow-up.

Statistical significance for the identification of inde-
pendent risk factors was set at p < 0.05.

Etbical statement

The project was promoted by the Azienda Socio Sani-
taria Territoriale di Lecco and the study protocol was
approved by the Human Research Ethics Committee
of Brianza.

All participants provided their informed written con-
sent to participate at the time of interview.

Consent was obtained by the nursing staff.

RESULIS

Three hundred eight patients were admitted to Lecco
Hospital ICU between 1 January 2018 and 30 Novem-
ber 2018. Six months post ICU discharge, the partici-
pation rate in the study was 116 (37.66%) (Table 1). Of
these patients, 74 (63.8%) were males, with a mean age
of 67.2 + 13.49 years, and 42 (36.2%) were females,
with a mean age of 62 + 11.6 years. Most patients were
surgical patients (n = 69, 59.5%).

Long-term consequences

Forty-eight patients (41.4%) reported at least one
long-term consequences.

Twenty patients (17.2%) had 3 consequences, fifteen
(12.9%) 2 consequences, and thirteen (11.2%) 4 con-
sequences.

The most frequently were anxiety (n = 33, 28.4%)
depression (n = 32, 27.6%) and chronic pain (n = 24,
20.7%) (Table 2).

The interview showed the concurrent caseness of
PTSD, anxiety and depression in 14 (12.1%) patients.

Patients with PTSD had an increased anxiety and de-
pression risk (RR = 6.16, IC = 2.72-13.97; p < 0.001).

ORIGINAL ARTICLES AND REVIEWS . . . N
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Table 1
Demographic and clinical characteristics of patients included
in the study

Characteristics (n=116)
Age, mean (£) y 57.12(129)
Gender, n (%)

Male 74 (63.8)

Female 42 (36.2)
Weight, mean (1), kg 7412 (13.6)
BMI, mean (+) 25.8 (3.59)
APACHE Il, mean (£) 13.2(5.6)
SOFA at ICU admission, mean (&) 58(3.9
Diagnosis, n (%)

Medical 31(26.7)

Surgical 69 (59.5)

Trauma 16 (13.8)
Advanced cardiovascular support, n (%) 14 (12.1)
Advanced respiratory support, n (%) 82 (70.7)
Neurological support, n (%) 2(1.7)
Renal support, n (%) 8 (6.9)
Septicaemia and septic shock, n (%) 6 (5.2)
Acute pancreatitis, n (%) 5(4.3)
Diabetic ketoacidosis, n (%) 2(1.7)
Acute myocardial infarction, n (%) 4(3.5)

BMI (body mass index); ASA (American society of anesthesiologists) physical
status classification system before surgery; APACHE Il (acute physiology and
chronic health evaluation Il) it is applied within 24 hours of admission of a
patient to an ICU; SOFA (sepsis-related organ failure assessment score) scoring
system is useful in predicting the clinical outcomes of critically ill patients, it is
applied within 24 hours of admission.

Patients with anxiety had an increased depression
risk (RR = 0.66, IC = 0.47-0.95; p = 0.0475).

Patients with chronic pain had an increased fatigue
risk (RR = 3.50, IC = 1.34-9.11; p = 0.0089).

No other significant association was observed be-
tween the variables analyzed during the interview.

Quality of life

Sixty-two different EQ-5D vectors were represented
in this recruitment sample, although 11111 (no health
problems in any of the five domains) was the most fre-
quently cited, by 58.6 per cent (n = 68) of subjects. For
the individuals recording the 11111 health state, the
mean EQ VAS score was 86.0 (£11.9).

More severe health problems in any dimension gave
rise to a lower EQ VAS value for self-reported health.
For any given EQ-5D health state classification, the
EQ VAS score was lower if the respondent had pain,

fatigue, insomnia, was likely to be anxious and/or de-
pressed as assessed by the HAM-A and PHQ-9 or if
they showed severe symptoms of PTSD.

For the 48 individuals with long-term consequences
the mean EQ VAS score was 58.0 (+ 16.7).

Risk factors in the intensive care unit

Table 3 highlights the results of the subgroup analysis,
investigating the risk factors for the long-term conse-
quences analysed in our study.

Significant risk factors with odds, ratios and the 95%
confidence intervals are presented.

The significant risk factors for the 48 patients ob-
served were age > 60 years (OR = 2.65, IC = 1.23-5.69;
p = 0.0119), trauma diagnosis (OR = 5.3, IC = 1.60-
17.76; p = 0.0033), length of mechanical ventilation >
7 days (OR = 2.18, IC = 1-4.74; p = 0.0471) length of
ICU stay > 10 days (OR = 2.47, IC = 1.16-5.26; p =
0.0185).

In addition, the severity of the patient at the time of
admission to the Intensive Care Unit is to be reported
among the risk factors. Indeed, the data APACHE 11
score 2 15 (OR = 2.64, IC = 1.06-6.53; p = 0.0328)
and SOFA score > 10 (OR = 2.7, IC = 1.06-6.89; p =
0.0340) at the ICU admission are also significant.

DISCUSSION

We present a result of self-reported anxiety, depres-
sion, insomnia, chronic pain, PTSD, fatigue and quality
of life of ICU survivors to date. A high burden of post-
ICU psychopathological issues was reported in about
4 respondents in 10. A high degree of symptom and
long-term consequences concurrency between these six
conditions was observed.

Long-term consequences are increasingly recognized
as a problem in survivors of critical illness.

This study reported that 40% about of patients were
experiencing chronic symptoms at least 6 months after
ICU discharge. These consequences have a negative
impact on the quality of life perceived by the patients
themselves.

Our findings are comparable with incidence of per-
sistent psychopathological issues in longer-term follow-
up studies of survivors of ARDS where both the overall
incidence of anxiety, depression and PTSD of psycho-
pathological issues are similar [24]. However, we ob-
served a reduction in chronic pain (20.7%) compared to
40% in a previous study [16].

Table 2

Distribution of anxiety, insomnia, depression, chronic pain, PTSD and fatigue, 6 months after ICU discharge
Variable, n (%) No caseness Mild symptoms Moderate symptoms Severe symptoms
Anxiety? 83(71.6) 22(18.9) 6(5.2) 5(4.3)
InsomniaP 96 (82.8) 9(7.8) 4 (3.4) 7 (6.1)
Depression© 84 (724) 12 (10.3) 14 (12.1) 6(5.2)
Chronic paind 92 (79.3) - 16 (13.8) 8 (6.9)
PTSDe 101 (87.1) - 15 (12.9)
Fatiguef 98 (84.5) 11 (9.5) 5(4.3) 2(1.7)

2Hamilton Anxiety Rating Scale (HAM-A); Plnsomnia severity index (ISI), Patient health questionnaire (PHQ-9), “Chronic pain (BPI), and ¢Post-Traumatic Stress

Disorder Check List-Civilian (PCL-C), fFatigue (PFS-R).
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Table 3

Risk factors of patients which at least one of long-term consequences

Risk factors Patients with long-term

consequences n =48

Age (years) > 60, n (%) 26 (54.2)
APACHE Il > 15, n (%) 15 (31.3)
SOFA > 10, n (%) 14 (29.2)
Gender, n (%)

Female 19 (39.6)
Reason for admission, n (%)

Surgical 25 (52.1)
Non-surgical 11(22.9)
Trauma 12 (25)
MV (days) > 7, n (%) 22 (45.8)
ICU LOS > 10, n (%) 29 (60.4)
Use of renal replacement therapy, n (%) 5 (10.4%)
Severe sepsis, n (%) 5(104)
ARDS 6(12.5)
Total of patients; n (%) 48 (41.4%)

MV = mechanical ventilation;

LOS = length of stay;

OR = odds ratio;

For comparisons, an indipendent sample Chi-square test were used.

In line with the literature, age, trauma, length of me-
chanical ventilation and length of ICU stay were the
major risk factors highlighted. In addition to what is de-
scribed in the literature, age and clinical conditions at
the time of admission influence the outcome 6 months
after ICU discharge. Under a clinical and public health
perspective, these observations potentially inform and
support targeted interventions aimed at reducing the
occurrence of adverse outcome after ICU discharge.
The identified risk factors can be targeted in order to
improve the health trajectories of subjects surviving
critical illnesses. Given the greatest risks that emerged
among elderly patients and with comorbidity, it is nec-
essary to set specific therapeutic pathways for these pa-
tients at the time of discharge. Early identification of
patients at greater risk means reducing the impact that
these long-term consequences have on people’s health
and on their psycho-social sphere.

Therefore, clinicians’ priorities and standards of
therapy for the prevention of long-term consequences
should take into account the potential effects on patient
health, with the goal of improving long-term outcomes
through early and effective treatment.

The set of these long-term consequences, after ICU
treatment, is often recognized as post-intensive care
syndrome (PICS) [25, 26]. Healthcare professionals
involved in the follow-up activity and assessment of all
survivors of ICU should be aware of the co-occurrence
of psychopathological conditions as part of PICS [25].

PICS has cognitive, psychiatric and physical compo-
nents [26] and describes the consequences that remain
in the surviving the critical illness and it is due to the
associated neuropsychological, physical and functional
disability [26]. However, its exact prevalence remains
unknown.

It is important to study the chronicity and conse-
quences of patients discharged from the ICU due to

Patients without long-term  OR (95% Cl) p-value

consequences n =68

21(30.9) 265 (1.23-5.69) 0.0119
10 (14.7) 2.64 (1.06-6.53) 0.0328
9(13.3) 2.7 (1.06-6.89) 0.0340
23 (33.8%) 1.28 (0.60-2.76) 0.5250
44 (64.7%) 0.59 (0.28-1.26) 0.1726
20 (29.4%) 0.71 (0.30-1.67) 04362
4 (5.9%) 5.3 (1.60-17.76) 0.0033
19 (27.9) 2.18(1-4.74) 0.0471
26 (38.2) 247 (1.16-5.26) 0.0185
3 (4.4%) 252 (0.57-11.1) 0.2087
2(29) 3.84 (0.7-20.68) 0.0959
11(16.2) 0.74 (0.25-2.16) 0.5813
68 (58.6%)

negative factors of public health [27]. Often in the post-
ICU population, the observed association between
depression and mortality can in part explained by the
severity of chronic illness both pre-discharge and post-
discharge. However, we did not adjust these factors in
this study. The best knowledge, an association between
long-term consequences and an increased rate of mor-
tality after discharge from ICU has not been demon-
strated previously.

Collecting data on pre-morbid psychological and
medical co-morbidities would also be essential in terms
of understanding the risk factors for developing set of
these long-term consequences, as current illness severi-
ty scoring, organ support information and severity scor-
ing is clearly insufficient when it comes to understand-
ing which individuals are at greatest risk [28].

ICU survivors are known to experience impairment
in cognition or psychological health and physical func-
tion [28]. However, there is a lack of studies that have
examined the association among two or more of these
variables. We suggest that using methodologies and
standardized instruments in ICU survivor populations
has the potential to contribute to the development of
treatments, preventative strategies and screening guide-
lines, for this clinically condition.

Study limitation

The main limitations of the study are that the risk fac-
tors data were collected retrospectively and that the loss
to interview exceeded 15%, which may have introduced
an attrition bias. In addition, this study is a single-cen-
ter study with a limited number of patients included.

The manuscript refers to an interesting issue concern-
ing public health, but it covers a limited number of pa-
tients all from the same hospital, and is therefore not
representative of a broader situation.

This study had limited access to pre-morbid condi-
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tions, specifically pre-existing psychopathological con-
ditions. Indeed, patients with pre-existing psychological
and psychiatric conditions are at higher risk of both de-
veloping new symptoms and worsening existing prob-
lems following treatment in the ICU. At the same time,
patients were not asked if they suffered from insomnia
and chronic pain before their ICU admission.

Any data concerning the type /destination of dis-
charge (e.g. other department, house, rehabilitation
service) was not collected.

Furthermore, having simultaneously found several
symptoms in the same subjects, it was not possible to
carry out a stratification of the risk factors for each indi-
vidual clinical condition emerged at the follow-up.

CONCLUSION

A high incidence of long-term consequences is found
in survivors of critical illness. The major risk factors are
increasing age, clinical and general conditions at the
time of admission (APACHE II > 15 or SOFA > 10),
prolonged ICU stay and mechanical ventilation.

These results concur with the findings of a number
of previous studies but also highlight areas for further
research.

In future, potentially beneficial research would in-
clude studies that investigate various clinical thera-
peutic interventions to prevent these long-term conse-
quences experienced by patients after ICU care.

In conclusion we suggest informing patients at the
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