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Abstract 

Survival has been considered the cornerstone for clinical outcome evaluation in critically ill patients admitted to 
intensive care unit (ICU). There is evidence that ICU survivors commonly show impairments in long-term outcomes 
such as quality of life (QoL) considering them as the most relevant ones. In the last years, the concept of patient-
important outcomes has been introduced and increasingly reported in peer-reviewed publications. In the present sys-
tematic review, we evaluated how many randomized controlled trials (RCTs) were conducted on critically ill patients 
and reporting a benefit on survival reported also data on QoL. All RCTs investigating nonsurgical interventions that 
significantly reduced mortality in critically ill patients were searched on MEDLINE/PubMed, Scopus and Embase from 
inception until August 2021. In a second stage, for all the included studies, the outcome QoL was investigated. The 
primary outcome was to evaluate how many RCTs analyzing interventions reducing mortality reported also data on 
QoL. The secondary endpoint was to investigate if QoL resulted improved, worsened or not modified. Data on QoL 
were reported as evaluated outcome in 7 of the 239 studies (2.9%). The tools to evaluate QoL and QoL time points 
were heterogeneous. Four interventions showed a significant impact on QoL: Two interventions improved survival 
and QoL (pravastatin in subarachnoid hemorrhage, dexmedetomidine in elderly patients after noncardiac surgery), 
while two interventions reduced mortality but negatively influenced QoL (caloric restriction in patients with refeeding 
syndrome and systematic ICU admission in elderly patients). In conclusion, only a minority of RCTs in which an inter-
vention demonstrated to affect mortality in critically ill patients reported also data on QoL. Future research in critical 
care should include patient-important outcomes like QoL besides mortality. Data on this topic should be collected in 
conformity with PROs statement and core outcome sets to guarantee quality and comparability of results.
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Background
In the last 50  years, the number of patients admitted 
to intensive care unit (ICU) has increased [1, 2]. This is 
particularly true after the SARS-CoV-2 pandemic [3]. At 
the same time, new technologies and improvements in 
critical care have positively influenced survival after ICU 
admission [4–6].

Survival is easy and reliable to be collected, and it has 
been traditionally considered as the most important out-
come to be improved in ICU, both by clinicians and by 
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researchers [7]; accordingly, the identification and imple-
mentation of the interventions improving survival in ICU 
is a crucial task investigated in many randomized control 
trials (RCTs) and systematic reviews [8–10].

Recently, the concept of patient-important (or patient-
centered) outcomes, including long-term quality of life 
(QoL), functional, cognitive and mental health outcomes, 
has been introduced, to consider patients’ feelings and 
values in a holistic and comprehensive perspective [7, 
11–13]. Moreover, there is evidence that patients dis-
charged from ICU consider survival as one of the less 
important outcomes, while physical, cognitive and 
mental outcomes and the ability to return to work are 
perceived as the most relevant [7, 13]. ICU survivors 
commonly show impaired QoL [14, 15], defined from 
World Health Organization as “individual perceptions 
of their position in life in the context of the culture and 
value systems in which they live and in relation to their 
goals, expectations, standards and concerns” [16, 17]. 
Patient-important outcomes in ICU survivors have been 
increasingly reported in peer-reviewed publications in 
the last years, even if using heterogeneous instruments 
[18]. In the present systematic review, we evaluated how 
many randomized controlled studies were conducted on 
critically ill patients and reporting a benefit on survival 
also reported data on the treatment effect on QoL.

Material and methods
In a first stage, all published RCTs investigating nonsur-
gical interventions that reduced mortality in critically 
ill patients were identified on MEDLINE/PubMed, Sco-
pus and Embase. There was no time limit, and the date 
of last update was August 31, 2021. The full MEDLINE/
PubMed search strategy was already published [8, 9] 
and is available in the Additional files (Additional file 1). 
We followed the Preferred Reporting Items for System-
atic Reviews and Metaanalyses(PRISMA) guidelines and 
PRISMA checklist is included in Additional file 1 (Addi-
tional Table 1).

Inclusion criteria for the selected papers were: (1) be 
published in a peer-reviewed journal, (2) be classifi-
able as RCT, (3) investigating nonsurgical interventions 
(drug, technique or strategy), (4) involve critically ill 
patients, and (5) interventions should significantly reduce 
mortality.

Exclusion criteria were: (1) not RCTs (observational 
studies, quasi-randomized studies), (2) nonsignificant 
reduction in mortality before statistical adjustments, or 
reduction only in subgroups, (3) classification as surgical 
procedure, and (4) intraoperative intervention.

The definition of “critically ill patient” was determined 
by the presence of acute failure of at least 1 organ, ICU 
admission, or emergent treatment.

Only landmark mortality (evaluated at a specific time 
point), obtained without adjustment for baseline char-
acteristics, was considered statistically significant when 
p < 0.05.

In a second stage, all the studies identified in the first 
stage were then screened by two independent reviewers 
to identify the presence of the outcome “quality of life,” 
according to the World Health Organization definition of 
QoL [16, 17].

Full-text articles were downloaded when the abstract 
lacked information and data on QoL were extracted in 
addition to those on mortality. The following data were 
collected: QoL p value, number of patients included in 
QoL analysis, QoL score or scale used, QoL time point, 
time frame and baseline, how QoL questionnaires were 
administered, and if the intervention of a proxy was 
admitted. Data were independently retrieved from the 
selected articles by two reviewers. Discrepancies were 
resolved by consensus or by a third reviewer.

Results
We identified 239 RCTs performed in critically ill patients 
reporting a statistically significant reduction in mortal-
ity. Among these, 18 studies reported data on QoL and 
were initially selected. After checking the full texts, 11 
articles were excluded for inadequacy of the QoL scores 
used. Seven out of 239 (2.9%) RCTs were included in 
final analysis [19–25], with an overall population of 7,696 
patients (Tables 1, 2). The whole process of study selec-
tion is described in Fig. 1. Five studies were multicenter 
[20–23, 25] and three were multinational [20, 22, 23]. The 
longest follow-up with significant effect on mortality dif-
fered between studies and ranged between 7  days and 
2  years. The outcome “quality of life” was reported for 
5396 patients. Other 2214 patients died, and 86 patients 
were lost to follow-up before data on QoL were collected.

The instruments used to assess QoL differed between 
included studies: Two studies used the Short Form 36 
questionnaire (SF 36) [19, 20], one study used the Short 
Form 12 (SF 12) [21], one study used the World Health 
Organization Quality of Life-BREF (WHOQOL-BREF) 
[24], three studies applied Euro Quality of Life question-
naires in different forms: EQ 5D 5L, EQ VAS and EQ 
HUS [22, 23, 25]. One study treating severe stroke also 
used the specific Stroke Impact Scale in addition to the 
EQ VAS [22]. Only two of seven studies reported how 
the questionnaires were administered to patients: by tel-
ephone (one study) [24] or direct interview (one study) 
[19]. The longest follow-up for assessment of QoL was 
3  months for two studies [20, 23], 6  months for three 
studies [19, 21, 25] and 3 years in one study [24]. In one 
study, the length of follow-up was not specified [22]. 
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Patients’ baseline QoL was registered only in one study 
[25].

Four interventions showed a significant impact on 
QoL beside that on survival [19–21, 24]. Of these, two 
interventions consensually improved survival and QoL 
[19, 24], while two interventions reduced mortality but 

negatively influenced QoL [20, 21]. Three interventions 
did not significantly affect QoL [22, 23, 25]. Pravastatin 
in subarachnoid hemorrhage and dexmedetomidine in 
elderly patients admitted to the ICU after noncardiac 
surgery were effective both in reducing mortality and in 
improving QoL [19, 24]. Of the two interventions with 

Fig. 1  PRISMA 2020 flow diagram for systematic reviews. From: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ 2021;372: n71
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opposite effects on survival and QoL, caloric restriction 
improved overall survival in patients with refeeding syn-
drome but had a negative effect on QoL in the general 
health domain of SF 36 questionnaire (p 0.014) [20]; the 
systematic ICU admission of elderly patients in place of 
usual triage improved survival but reduced QoL, specifi-
cally in mental aspects of QoL evaluated with SF 12 ques-
tionnaire (p < 0.01) [21].

Discussion
The present study is the first to evaluate the impact on 
QoL of the interventions which showed a significant 
effect on survival in critically ill patients. We found that: 
(1) only 7 (2.9%) studies assessed QoL among the 239 
RCTs reporting a significant effect on survival; (2) inter-
ventions improving survival can have not only a positive 
or null but also a negative effect on QoL.

Our findings raise the ethical need to establish if the 
improvement in survival outweighs the negative effect on 
QoL. Ideally, the single patient should be the judge: Ther-
apeutic decisions should be shared with every patient, 
or, when not feasible, with his/her family and loved ones, 
addressing the expected impact of interventions not only 
on survival but also on QoL.

ICU survivors suffer from medium- and long-term 
impairments in mental health, cognition and physical 
function, because of premorbid conditions, severity of 
the acute illness and complications associated with treat-
ments during the ICU stay [13, 26–33]. Only in 2010, the 
set of all these impairments was defined “Post-Intensive 
Care Syndrome” [6, 34, 35]. Implications of PICS are mul-
tidimensional and touch not only patients but also car-
egivers and society [36]. For all these aspects described 
above, long-term QoL is compromised among ICU sur-
vivors when compared with general population [14, 15].

Recent publications established the importance of a 
“patient-centered” approach in evaluating the impact 
of critical illness, and the relevance of considering also 
“patient-oriented” outcomes (besides “disease-oriented” 
outcomes) when conducting or evaluating a study [37–
39]. Despite this, Gaudry et al. (in a study not focused on 
RCTs in which a significant effect on survival was pre-
sent, in contrast to our study) found that only 10% of 112 
RCTs published in 2013 including critically ill patients 
recorded at least one QoL functional/cognitive/neuro-
logical outcome assessed after ICU discharge [12].

In a review on post-discharge ICU outcomes, Dinglas 
et al. [7] pointed out that the heterogeneity in outcomes 
assessment may represent a major limitation of research 
in this field, making difficult the comparison across stud-
ies and metanalyses. Several proposals have been pub-
lished to standardize QoL score systems and time to 
follow up. In 2018, an evidence-based extension of the 

SPIRIT 2013 statement was published. The aim was to 
identify additional patient-reported outcomes (PRO) 
items recommended for inclusion in clinical trial proto-
cols (extensions) and to adapt the existing SPIRIT 2013 
statement specifically as applied to PROs [40]. Moreo-
ver, completed core outcome sets already exist for stud-
ies on critical illness, which include QoL evaluation 
[41]. Assessment of QoL requires a multidimensional 
approach that includes “individual’s perception of their 
position in life in the context of the culture and value 
systems in which they live and in relation to their goals, 
expectations, and standards” [16, 17]. As such, QoL 
assessment requires multiple measures to fully consider 
subjectivity and multidimensionality, and it is of para-
mount importance that only validated instruments such 
as SF-36 or EQ-5D are used [42]. Despite this, at present, 
great variety persists in studies analyzing QoL [39, 41, 
43].

In our work, even if EQ 5D 5L and SF 36 were the 
mainly applied scores, other scores or variants of these 
two were used in 4 out of the 7 included studies [21–24]. 
In addition, there were a variety of different time points 
for the follow-up.

In the present systematic review, we found that only 
two interventions showed a significant positive influence 
on both survival and QoL: pravastatin in subarachnoid 
hemorrhage [19] and dexmedetomidine in ICU after 
noncardiac surgery in patients aged more than 65 years 
old [24]. At the same time, it is important to note that 
other interventions, in particular caloric restriction in 
patients with refeeding syndrome [20] and systematic 
ICU admission of elderly patients arriving to the emer-
gency department [21], can improve survival after critical 
illness, but reduce QoL at, respectively, 3 and 6 months. 
These findings may be also attributable to the fact that 
more patients in the treatment groups survived and could 
be assessed at follow-up for longer periods. Moreover, in 
those two studies the observed statistically significant 
difference in QoL was limited to one single QoL domain 
(RAND-36 general health in Doig [20] and SF-12 mental 
component score in Guidet [21]) and it was not consid-
ered to reach the minimum clinically relevant difference 
by the authors.

Even if the interest on this topic is growing, our review 
shows that to the present day little information is avail-
able on QoL after ICU discharge and this information is 
difficult to interpret because of the absence of standardi-
zation of data collection in this field.

Several barriers can explain the very limited explo-
ration of QoL in ICU survivors: Long-term follow-up 
of survivors requires human and logistical resources, 
increasing the costs of a study [12]. Lengthy question-
naires can be required, but they are time-consuming, and 
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this often increases the percentage of non-respondents 
[12]. Moreover, cognitive and communication difficulties 
and the need for trained interviewers are further limita-
tions to inclusion of long-term QoL data in studies [12, 
44].

Nevertheless, our review suggests that patients’ pri-
orities are fundamental in daily clinical practice and in 
choosing the appropriate treatments, as patients could 
refuse a treatment with the potential of improving sur-
vival but significantly worsening the QoL, eventually 
preferring a treatment aiming at improving the quality of 
dying [12]. Thus, future research in critical care should 
aim to investigate effects of interventions on QoL in con-
formity with PRO statement and core outcome sets [40, 
41].

Our study has some limitations. First, the included 
studies were markedly heterogeneous in their back-
ground: Different numbers of centers and patients, 
methods of QoL assessment and particularly the use of 
a phone or direct interview questionnaires make hard 
to compare the results. Second, we excluded all the 
non-RCTs and all the RCTs with nonsignificant effect 
on mortality, and then we did not evaluate all the stud-
ies reporting positive or negative effects on QoL. Third, 
we focused on the outcome “quality of life” according to 
a precise definition [16, 17], excluding other long-term 
outcomes and patient-important outcomes. We aimed to 
restrict to an outcome which was multidimensional and 
directly connected with patients’ self-perception of life, 
because patient involvement was of primary interest in 
our study.

Conclusion
A minority of RCTs in which an intervention demon-
strated to affect mortality in critically ill patients reported 
also data on QoL. Future research in critical care should 
include patient-important outcomes like QoL besides 
mortality. Data on this topic should be collected in con-
formity with PROs statement and core outcome sets to 
guarantee quality and comparability of results.
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