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and impact in the intensive care unit: a rapid
review and narrative synthesis
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Abstract

Background Adults in the intensive care unit (ICU) commonly experience distressing symptoms and other concerns
such as pain, delirium, and breathlessness. Breathlessness management is not supported by any ICU guidelines,
unlike other symptomes.

Aim To review the literature relating to (i) prevalence, intensity, assessment, and management of breathlessness
in critically ill adults in the ICU receiving invasive and non-invasive mechanical ventilation (NIV) and high-flow oxygen
therapy, (HFOT), (i) the impact of breathlessness on ICU patients with regard to engagement with rehabilitation.

Methods A rapid review and narrative synthesis using the Cochrane Methods Group Recommendations was con-
ducted and reported in accordance with PRISMA. All study designs investigating breathlessness in adult ICU patients
receiving either invasive mechanical ventilation (IMV), NIV or HFOT were eligible. PubMed, MEDLINE, The Cochrane
Library and CINAHL databased were searched from June 2013 to June 2023. Studies were quality appraised.

Results 19 studies representing 2822 ICU patients were included (participants mean age 48 years to 71 years; pro-
portion of males 43-100%). The weighted mean prevalence of breathlessness in ICU patients receiving IMV was 49%
(range 34-66%). The proportion of patients receiving NIV self-reporting moderate to severe dyspnoea was 55% prior
to initiation. Breathlessness assessment tools included visual analogue scale, (VAS), numerical rating scale, (NRS)

and modified BORG scale, (MBORG). In patients receiving NIV the highest reported median (interquartile range [IQR])
VAS, NRS and mBORG scores were 6.2cm (0-10 cm), 5 (2-7) and 6 (2.3-7) respectively (moderate to severe breathless-
ness). In patients receiving either NIV or HFOT the highest reported median (IQR) VAS, NRS and mBORG scores were
3cm (0-6.cm), 8 (5-10) and 4 (3-5) respectively.

Conclusion Breathlessness in adults receiving IMV, NIV or HFOT in the ICU is prevalent and clinically important
with median intensity ratings indicating the presence of moderate to severe symptoms.

Keywords Intensive care unit, Breathlessness, Dyspnoea, Invasive mechanical ventilation, Non-invasive ventilation,
Rehabilitation, End-of-life
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Introduction

Adults admitted to the intensive care unit (ICU) com-
monly experience distressing symptoms and other
concerns such as pain, thirst, anxiety, agitation, sleep dis-
turbance, delirium and immobility and breathlessness,
causing suffering and potential barriers to rehabilitation
during the ICU stay [1, 2]. Also, for those admitted to the
ICU who die in the unit, symptom identification and con-
trol is crucial [3].

Besides generating immediate and intense fear and
distress in ICU patients receiving mechanical ventila-
tion, breathlessness (defined as a subjective experience
of breathing discomfort [4], and medically known as
dyspnoea) is associated with serious unfavourable con-
sequences, such as an associated higher-risk of weaning
failure during a spontaneous breathing trial, (SBT) [5]
and post-traumatic stress disorders [6]. Yet, unlike other
symptoms such as pain [7], and despite an evidence-base
for breathlessness management in general [8], in the ICU
setting [9] breathlessness management is not supported
by any guidelines [10].

Breathlessness might also delay or prevent rehabilita-
tion in the ICU. From the pulmonary rehabilitation (PR)
literature, we know that people with moderate to severe
breathlessness are less likely to attend or complete PR
[11, 12], and there is a recognised vicious cycle of breath-
lessness, avoidance of physical exertion, worsening
deconditioning, and worsening breathlessness [8, 13, 14].
Known barriers to rehabilitation within the ICU [2, 15]
include respiratory instability [2, 16], insufficient respira-
tory reserve [17], respiratory distress [2] and ventilator
asynchrony [2]. However, to our knowledge, little is pub-
lished about the impact of patient self-reported breath-
lessness levels on patient participation in rehabilitation
or levels of physical function during the ICU stay.

This lack of attention raises concerns that adult ICU
patients have sub-optimally managed breathlessness,
causing (i) suffering for all (patients and family caregiv-
ers), including those who are dying, and (ii) a barrier for
rehabilitation, particularly for those already at high risk
due to pre-existing conditions and frailty [18, 19].

Table 1 Inclusion and exclusion criteria
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A recent systematic review and narrative synthesis
summarises the literature on the prevalence, intensity,
assessment, consequences, and management of breath-
lessness in acutely ill invasively mechanically ventilated
adults [20]. Building on this work, we aimed to conduct
a rapid review and narrative synthesis of the literature
relating to (i) prevalence, intensity, current identification
and assessment of breathlessness, and management of
breathlessness in critically ill adults in the ICU receiving
invasive and non-invasive mechanical ventilation (ii) the
impact of breathlessness on ICU patients with regard to
engagement with rehabilitation.

Methods

This unregistered narrative rapid review was guided by
the Cochrane Rapid Reviews Methods Group Recom-
mendations [21] and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses 2020, (PRISMA) statement [22].

Eligibility criteria

Articles retrieved through the literature search were
potentially eligible for inclusion if they met the criteria
listed in the Table 1.

Information sources

PubMed, MEDLINE, The Cochrane Library and CINAHL
databased were searched by BR from 01/06/2013 to
30/06/2023. Bibliographies of included studies were also
searched. The systematic review [20] conducted as part
of The European Respiratory Society, (ERS) / European
Society of Intensive Care Medicine, (ESICM) task force
on “Dyspnea in critically ill mechanically ventilated
patients” was also used as a source of relevant article of
ICU patients receiving invasive mechanical ventilation
[20].

Search strategy

The Medical Subject Headings, (MeSH) thesaurus was
used to identify all key words specific to “intensive care
unit” and “breathlessness/dyspnea” to help balance the

Inclusion criteria

Exclusion criteria

Population: adult inpatients (18 +years), in the intensive care unit during their

admission

Exposure: receiving High Flow Oxygen Therapy (HFOT), Non Invasive Ventila-
tion (NIV) or Invasive Mechanical Ventilation (IMV) for acute respiratory failure

Outcome: breathlessness presence / absence and intensity

Study Types: all empirical study designs (quantitative—including observational
and experimental—and qualitative); articles published after May 2013 to gain/

optimize information on current practice

1. Articles not published in a peer reviewed journal

2.Non-English publications

3. Textbooks, opinion pieces and study protocols, case histories

4. Grey literature (materials published outside of academic publishing
and distribution channels)

5.COVID-19 related articles

6. Participants aged under 18 years of age
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risk of excessive articles being retrieved whilst ensuring
adequate sensitivity.

Searches used the pre-developed search terms with
“Title” as the chosen search field. Search 1” used the fol-
lowing search terms and Boolean operators “intensive
care” OR ‘critical care” OR ‘critical illness” OR ‘critically
ill” OR ‘critically unwell”. “Search 2” related to concept 2
and used the following search terms and Boolean opera-
tors; “breathless*” OR ‘dyspn*”. Search 3 combined the
results of “Search 17 AND “Search 2” together. Filters
were used relating to publication date, English language
only, participant age and COVID-19.

Screening and selection process

A single reviewer, (BR) screened the titles and abstracts
of the search findings against the eligibility criteria. Full
texts of potentially eligible articles published in the Eng-
lish Language were retrieved and screened in full by BR.
BR and MJ discussed reasons for exclusion and reviewed
any uncertainties. A third reviewer was available for out-
standing disagreements but was not required.

Data collection and management process

BR conducted the data extraction using a standardised
data collection template (Microsoft® Excel). Data were
summarised in descriptive tables by BR, and a random
sample quality checked for accuracy by MJ. Character-
istics of included studies (author, year, country, design
and sample size) and participants (age, gender, reason for
ICU admission and respiratory support received) were
extracted. Estimated prevalence and intensity of breath-
lessness, type of breathlessness assessment tool, timing
and frequency of assessment and management of breath-
lessness were noted. For qualitative data, the themes
identified were recorded with illustrative quotes.

Quality assessment

No risk of bias assessment tool was used but quality
was appraised by BR using Critical Appraisal Skills Pro-
gramme Checklists [23], JBI Critical Appraisal Tools [24]
and the results agreed with MJ [23, 24]. Details of the
quality appraisal process can be seen in the online sup-
plement. Studies were not excluded on this basis, but the
quality was considered in interpreting findings [25].

Synthesis methods

Included study characteristics are presented descriptively
in Table 1 consistent with rapid review methods, meta-
analysis of prevalence figures or other quantitative find-
ings was not conducted, but findings are presented as a
narrative summary [21]. As only one paper with qualita-
tive data was found, qualitative synthesis was not pos-
sible. Prevalence estimates in each paper were weighted
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according to individual study’s proportion of total sample
size and then averaged across all studies.

Results

Study selection

The PRISMA flowchart diagram is shown in Fig. 1; 113
potential studies were identified of which 78 remained
following de-duplication for screening. The full text pub-
lications of 21 studies were retrieved and assessed for
eligibility; a further 2 studies were excluded on the basis
of their design. The reference lists of each of these stud-
ies were also reviewed. The final total number of studies
included in this rapid review was 19 [6, 26—43].

Study characteristics
The 19 studies in this rapid review includes 18 quantita-
tive studies [6, 26—42] and 1 mixed methods study [43]
(see Table 2). Thirteen quantitative studies used obser-
vational methods, including multi-centre observational
cohort study (n=1) [39], multi-centre prospective cohort
studies (n=3) [6, 31, 34], single-centre cohort observa-
tional study (n=2 [30, 33], multi-centre cross-sectional
observational Study(n=1) [38], single-centre cross sec-
tional observational study (n=1) [27] and single-centre
cross sectional observational study (n=5) [26, 28, 32,
36, 40]. The remaining five quantitative studies used an
interventional design; a single-centre randomised con-
trolled trial (RCT) (n=2) [29, 35], multi-centre RCT
(n=1) [37] and single-centre crossover RCT (n=2) [41,
42] each testing a different intervention.

One study of ICU nurses [43] used face-to-face focus
groups and an anonymous online survey.

Quality appraisal

The observational nature of the quantitative studies car-
ries the inherent limits regarding evaluating causality. In
general, they were well conducted (see Online Supple-
mental Tables 1-4) but some lacked consecutive samples
and had poor accounting for confounders.

The multi-centre randomised controlled trial [37] com-
paring neurally adjusted ventilatory assist, (NAVA) ven-
tilation to usual care using pressure support ventilation,
(PSV) in the early weaning phase in mechanically venti-
lated adults had a robust design including an adequately
powered sample size, was rigorously conducted, con-
trolled for confounding variables, and reported accord-
ing to CONSORT [44]. The single-centre randomised
controlled trials [29, 35, 41, 42] had limitations including
a small sample size, lack of clarity in relation to recruit-
ment, selection, randomisation, and usual care provided.
The staff delivering the intervention also undertook the
outcome assessments risking reporting bias [29] and
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Fig. 1 PRISMA flowchart

were not comprehensively reported according to CON-
SORT [29, 35, 41, 42].

The study using survey and qualitative data collec-
tion had no clear description of the design, comparative
weighting given to each type of data gathered, or analy-
sis methods including synthesis methods of the qualita-
tive and quantitative data [43]. Thus the quantitative and
qualitative components were appraised separately, as it
was not clear if this was designed as a mixed-methods
study. Focus group participants (ICU nurses) formed a
convenience sample (only those working on a particular
day). The anonymous online survey had a target sample

size which only represented 14% of the total ICU nurse
workforce in the hospital, and no rationale was given for
the chosen sample size [43].

Participants

Included studies represented 2822 critically ill adults
(age range 36 [27] to 89 years [41]; proportion male 43%
[41] to 100% [42]). Sample sizes ranged from n=8 [42]
to n=612 [6]. The mean average age was reported in
17/19 studies and ranged from 48 years [27] to 71 years
[29]. Most studies were set in a General ICU [26, 28—
41] with 2/16 in a specialist ICU [27, 42]. Patients were
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Table 3 Weighted mean average prevalence of breathlessness in patients receiving invasive mechanical ventilation

Reference Total patients reporting Adjusted weighting Adjusted
breathlessness, n=(%) breathlessness

prevalence, (%)

6 208 (34) 040 13.47%

27 116 (63) 0.22 13.92%

30 22 (55) 0.04 2.30%

32 24 (47) 0.05 2.15%

33 5(37) 0.01 0.35%

37 19 (66) 0.04 2.39%

39 62 (62) 0.12 7.32%

40 69 (57) 0.13 7.49%

Total Patients, (n=): 525 Weighted Mean Average, (%): 49.40

categorised into three groups—medical only, medical
and surgical or surgical only. Seventeen of the 19 studies
reported data on these sub-categories with most of these
being medical [26, 28, 29, 32, 34, 41, 42] or medical-surgi-
cal [6, 31, 33, 35-39]. The four most frequently reported
reasons for ICU admission were respiratory-related (See
Table 2).

All quantitative studies described the level of respira-
tory support needed during the ICU admission; IMV
(15/18) [6, 2628, 3037, 39-41]; NIV (3/18) [29, 34, 38];
NIV or HFOT (1/18) [31]. Just over half (10/19) provided
detailed information about the modes and settings of
ventilatory supported [6, 26, 28, 30, 33, 35-37, 39, 41].

The mixed-methods study [43] recruited n=17 ICU
nurse participants for two focus groups (group 1, n=7;
group 2, n=10). Demographic participant data was not
provided. The anonymous online survey achieved a 77%
response rate (n=37/48 questionnaires), with 17/37
(46%) and 14/37 (38%) having worked as an ICU nurse
and or worked at the hospital for > 10 years respectively.

Prevalence of breathlessness in the ICU

Patient self-reported breathlessness prevalence data was
provided by 9/16 studies [6, 27, 30, 32, 33, 37, 39, 40],
only one of which related to patients receiving NIV [34]
(Table 3).

The weighted mean prevalence of breathlessness for
patients receiving IMV was 49% (range 34% [6] to 66%
[37]). The proportion of patients receiving NIV self-
reporting moderate to severe dyspnoea was 55% prior
to initiation reducing to 39% after their first NIV session
[34].

One study compared patient, caregiver and nurse
breathlessness assessments (present/absent) [32]. The
prevalence rates of moderate to severe breathlessness
was 47% (patients), 61% (caregivers; Cohen’s k coefficient
0.65 (95% confidence interval [CI], 0.40-0.90; p=0.001),

and 34% (nurses: Cohen’s k coefficient 0.19 (95% CI,
20.10-0.48; p=0.39).

Assessment of breathlessness in the ICU

Details of the breathlessness assessment approaches in
all the 18 quantitative studies [6, 26—42] are presented in
Table 4. The choice of assessment tool, timing, and fre-
quency of assessment and the rater varied significantly.

All quantitative studies described the breathlessness
assessment tool used: visual analogue scale (6/16) [6,
26, 31, 37, 40, 42]; numerical rating scale (3/16) [32, 38,
39]; modified BORG scale (5/16) [30, 34—36, 41]; visual
analogue scale and Intensive care-Respiratory Distress
Observation Scale (1/16) [28]; visual analogue scale and
mechanical ventilation-respiratory distress observation
scale (1/16) [33] and baseline dyspnoea index (1/16) [29].
The remaining quantitative study did not use a patient
self-reported breathlessness assessment tool, but a ret-
rospective search and review of nursing documentation
for subjective terms including “dyspnea’; “shortness of
breath” “breathlessness” and “the patient describing feel-
ing breathless” alongside objective measures including
oxygen saturations, arterial blood gas analysis, level of
consciousness and screening for delirium [27].

A validated patient self-reported evaluation tool which
provided data on the level of intensity of the breathless-
ness was used in 17/19 studies [6, 26, 28—42]. The visual
analogue scale, (VAS) a continuous line ranging from
0 cm (no breathlessness) up to 10 cm (worst imaginable
respiratory discomfort) was the most frequently used
breathlessness intensity assessment tool in 6/15 studies
[6, 26, 31, 37, 40, 42]. The Numerical Rating Scale, (NRS)
numbers ranging from 0 (no difficulty breathing) up to 10
(worst difficulty breathing ever) was used in 3/15 stud-
ies [32, 38, 39]. The modified BORG scale (mBORG), a
semi-ratio scale with some verbal descriptors and num-
bers ranging from O (no exertion) up to 10 (maximal) was
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used in 5/15 studies [30, 34—36, 41]. Clinically important
breathlessness using these self-reported tools is defined
as a VAS or NRS score of >4 [20] or mBORG score of >3
or “moderate” [20].

Only eight studies specified when the breathlessness
assessment was undertaken: pre-SBT (1/8) [6], start and
finish of SBT (2/8) [26, 28] during SBT (1/8) [35], end of
SBT (2/8) [39, 42], pre and post-intervention- not speci-
fied (1/8) [29], pre / post-initiation of / NIV (1/8) [34].

In 17 studies the frequency of the breathlessness assess-
ment was described and varied from once daily up to
extubation (1/17) [6], once only (6/17) [28, 30, 32, 36, 37,
40], once daily over four days (1/17) [29], once daily on
days 1, 2 and 5 (1/17) [37], once daily over 7 days (1/17)
[31], once daily up to extubation (1/17) [6], twice only
(1/17) [26], three times during single episode of interven-
tion (2/17) [34, 35], once- not specified (1/17) [38] and
multiple- not specified (2/17) [37, 41].

In patients receiving IMV (n=14) [6, 26-28, 30-37,
39-41] the highest reported median VAS, NRS and
mBORG scores were 6.2cm [28], 5 [39] and 6 [30] respec-
tively. The interquartile range for VAS, NRS and mBORG
were 0 cm [26, 31] to 10 cm [26]; 2 [39] to 7 [39] and 2.3
[29] to 7 [36] respectively. In patients receiving either
NIV or HFOT (n=4) [29, 31, 34, 38], the highest reported
median (IQR) VAS, NRS and mBORG scores were 3cm
(0to 6) [31], 8 (5-10) [38] and 4 (3 to 5) [34] respectively.

Four studies included breathlessness intensity ratings
from: patient, caregiver and nurse (1/16) [32]; patient,
nurse, physician and respiratory therapist (mBorg) (1/16)
[36], patients and their relatives [38]; and patient, nurse
and physician (NRS) (1/16) [39]. In all studies, the clini-
cians underestimated the intensity of the breathlessness.

Perceptions of routine breathlessness assessment

and management by ICU Nurses

Qualitative findings from the one mixed-methods study
[43] are summarised in Table 5. Six themes were pre-
sented including importance, implementation and prac-
ticalities of breathlessness assessment, patient-report
versus observed signs, patients’ ability to rate breath-
lessness and interventions in response to breathlessness
assessment [43].

Most (70%) ICU nurses reported that using a uniform
breathlessness assessment tool in the ICU was either
important or very important, consistent with comments;
“I have always completed the dyspnoea assessment when
I assess respiratory distress” and “Dyspnoea assessment
was already part of my patient assessment if the patient
was able to report their level of respiratory distress”
[43]. Likewise, 73% reported that using a breathlessness
assessment tool helped to improve the delivery of patient
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centred care, commenting; “Allows for patient to explain
in their own words how they are feeling” [43].

Nearly all (92%) ICU nurses reported that the NRS was
easy to use, and either did not impact (68%) or improved
(32%) workflow. However, a significant minority had the
following concerns about the implementation of breath-
lessness assessment “There are too many options for the
different levels of distress} “Our patients often cannot
rate their dyspnoea. They don’t understand the scale” and
“Make the scale simpler... normal, worse than normal,
worse than it’s ever been before” [43].

Three quarters of the ICU nurses initially assessed their
patients by asking a ‘yes / no’ question; ‘are you having
breathing difficulty?” [43]. Nearly half of these nurses
reported that if a patient responded ‘no; recorded an NRS
score of 0 without further inquiry; “I typically ask if they
are having difficulty breathing or feeling short of breath.
If the answer is no, I presume that the number rating is
0/10 as I would presume with the pain scale” However,
some ICU nurses recognised the importance of getting a
baseline breathlessness score for their patients, especially
when managing patients with chronic respiratory con-
ditions; “A patient with COPD [chronic obstructive pul-
monary disease] may say no, but their baseline dyspnoea
score could be 4, so it is important to obtain the baseline
report” [43].

Almost half of the ICU nurses used a combination of
patient-reported and observed signs to assess breathless-
ness because many did not have capacity to communicate
clearly; ‘often patients are intubated, confused, deliri-
ous or have dementia and cannot answer” and ‘“In the
ICU, most patients cannot speak due to the ventilator or
altered mental status... it is important to use nonverbal
cues from the patient to assess” [43]. However, the sur-
vey data showed that most ICU nurses recognised that at
least half of the time ICU patients could self-report and
give a meaningful rating of their own breathlessness and
pain respectively [43].

Management of breathlessness in the ICU

Details of the breathlessness management approaches
was provided by 6/19 studies [3, 28, 29, 32, 41, 42] only
one of which included patients receiving NIV [29].
The pharmacological treatment approaches described
included opioids (1/6) [32], bronchodilators (2/6) [32,
42] and benzodiazepines (1/6) [32]. The non-pharmaco-
logical treatment approaches included suction to remove
airway secretions (1/6) [42], ventilator management (5/6)
[28, 32, 33, 41, 42], ventilator / patient optimisation (1/6)
[28], back massage (1/6) [29], patient repositioning (2/6)
[29, 32], oxygen delivery device management including
increasing / decreasing fraction of inspired oxygen and
change of delivery device (2/6) [32, 35], repositioning and
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coaching the patient to take slow / deep breaths, and the
pharmacological interventions [43].

Discussion

This rapid review presents data from 2822 critically ill
adult patients managed in the ICU receiving HFOT, NIV
and IMV. We found that although mechanical ventilation
aims to relieve breathlessness in patients, breathlessness
in mechanically ventilated ICU patients is common, with
prevalence varying depending the population, timing and
assessment tools used. Intensity scores indicate moder-
ate to severe breathlessness, but it is underestimated and
undertreated by clinicians. This risks unalleviated suf-
fering for survivors (both during their ICU stay, and in
the longer-term following discharge), for those who are
dying, and for family carers witnessing such suffering.
Untreated breathlessness may also present a potential
barrier for patients being offered rehabilitation although
we found no data describing this.

Prevalence of breathlessness in the ICU

We found prevalence estimates of breathlessness com-
parable to other equally distressing symptoms. The
weighted mean prevalence of breathlessness in patients
receiving IMV was 49%, and prior to the initiation mean
prevalence of NIV was 55%.

The prevalence of moderate to severe pain at rest in the
adult ICU population is approximately 50%, and higher
(80%) during procedures commonly delivered in the
adult ICU [45, 46]; comparable to prevalence of other key
distressing symptoms. Agitation is reportedly present in
50% to 70% of all adults either on admission to ICU or
developing several days later [47]. Up to one third of all
adult ICU patients develop delirium [48], especially those
receiving invasive ventilation [47]. Sleep disturbance is
high, reported by 60% of ICU survivors [49]. Immobil-
ity in critically ill patients leads to rapid and early muscle
wasting; 30% occurring within the first 10 days of admis-
sion [50] and up to half of all ICU survivors experiencing
ICU-acquired weakness which has short and long-term
adverse impacts [51, 52].

Systematic assessment and management of pain, agi-
tation, delirium, sleep disturbance and immobility are
included in current evidence-based clinical guidelines [7]
implemented using the Assess, prevent and manage pain;
Both spontaneous awakening and spontaneous breath-
ing trials; Choice of sedation and analgesia; Delirium:
assess, prevent and manage; Early mobility and exer-
cise; Family engagement and empowerment, (ABCDEF)
care bundle [53]. The ABCDEF care bundle is applicable
to every adult ICU patient irrespective of their diagno-
sis and reason for admission, and short-term positive
outcomes have been shown relating to survival, coma,
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delirium, mechanical ventilation usage, restraint-free
care, ICU readmissions and post-ICU discharge location
[54]. Breathlessness is notable by its absence in the ABC-
DEF care bundle or in any current critical care guidelines
[7]. A baseline universal assessment of dyspnoea using
the NRS on admission to hospital is feasible and can help
identify patients at risk of future harm in the acute ward
setting [55].

Identification, assessment and management

The current critical care guidelines provide clear, evi-
dence-based recommendations for the management of
pain, agitation, sleep disturbance, delirium and immo-
bility which have reported short-term positive outcomes
relating to a range of measures [7, 56]. Our rapid review
shows that, in contrast, breathlessness assessment in the
ICU varies greatly in terms of the timing, frequency and
choice of assessment tool used.

The recommended approach to assessing breathless-
ness in adults is to use a patient self-reported tool where
possible, rather than relying on clinical signs of respira-
tory distress only [4]. The lack of adequate identification
and assessment of breathlessness is a barrier to individu-
alised holistic management of both patients with poten-
tial for rehabilitation and for those who are dying.

In the four studies that compared clinician and patient
assessments, ICU clinicians consistently underestimated
the presence an intensity of breathlessness [32, 36, 38,
39] and identification of breathlessness did not necessar-
ily translate into attempts to alleviate it. This is consistent
with under-management reported in the wider literature
[57, 58] and is not exclusive to the ICU. An RCT dem-
onstrated that respiratory clinicians were less likely to
consider further management for persistent breathless-
ness compared to chronic pain in patients with COPD
and optimised disease-related treatment [59]. A cohort
study examining the prevalence and management of
breathlessness in COPD patients found that despite
persistent breathlessness being apparent in around half
of admissions, there was little evidence of any breath-
lessness-targeted treatment [60]. Breathlessness has
been described as “invisible” to clinicians and the wider
healthcare system [61, 62]. In a large (n=10,000) popu-
lation-based study, 11% respondents described daily lim-
iting breathlessness (nMRC > 2), of whom about a third
had not raised this symptom with their clinician. For 85%
of these, their clinician had not asked about breathless-
ness either [61]. UK-based specialist respiratory trainees
describe it difficult to talk about breathlessness with their
patients due to perceived therapeutic nihilism, and a lack
of awareness of other services and time pressures [58],
mirroring findings from other world settings [63].
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Clinical importance

Adults receiving HFOT, NIV and IMV in the ICU, self-
report breathlessness that is clinically significant for
those with potential for recovery and those who are
dying. Despite overall improving survival rates, a growing
population of patients discharged from the ICU develop
post-intensive care syndrome, including cognitive, men-
tal and physical health problems [64, 65]. Breathlessness
could play a contributory role in this situation by delay-
ing effective and timely rehabilitation in the ICU, poten-
tially exacerbating functional impairment [15, 18, 66, 67].
During ICU admission, breathlessness causes immedi-
ate distress and feelings of anxiety, helplessness, fear and
existential threat [6, 68, 69], compounded by barriers to
verbal communication [70]. In the longer-term, repeated
suffering could cause post-traumatic stress disorder,
(PTSD) [6]. PTSD affects approximately 20% of ICU sur-
vivors [65, 71], with implications for family caregivers.
Observing a loved one experiencing breathlessness is dis-
tressing—whether they have potential for recovery or are
dying—and may even induce vicarious breathlessness in
the caregiver [72].

Strengths and limitations

We conducted our rapid review using methods recom-
mended by the Cochrane Rapid Reviews Methods Group
Recommendations [21] and reported in conjunction with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses 2020, (PRISMA) statement [22]. The
demographic characteristics of the patient-participants,
reason for critical care admission and the respiratory
support provided are applicable to the wider critical care
population commonly encountered in everyday clinical
practice in the UK [73] and elsewhere.

We draw conclusions about treatment but recognise
that in most studies the aim was not to relieve breath-
lessness, but only to assess it. Efforts to treat may have
occurred but not documented as a study outcome.

Although rapid reviews may produce similar results
and conclusions [74], systematic reviews remain the gold
standard for providing evidence synthesis. They do not
have the inherent limitations relating to the rapid review
methodology [75]. In addition, we were unable to con-
duct a meta-analysis due to study heterogeneity. This
brings potential inconsistency and difficulty in compar-
ing results, limiting the robustness of the review’s conclu-
sions. We may have missed relevant studies. In particular,
the date limit of 2013, chosen to reflect current clinical
practice in adult critical care, means we may have missed
relevant earlier. Most primary studies were observa-
tional studies with methodological limitations and should
be interpreted with caution. In addition, COVID-19
related articles were excluded as they represent a distinct
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population requiring particular management in the ICU,
and largely relate to a specific duration in time. A brief
scope of the literature indicated that most COVID-19
articles in the ICU setting did not focus on identification
and assessment of breathlessness, or specifically its man-
agement during the patients’ time in the ICU, however,
we may have missed relevant articles. There was a litera-
ture about management of breathlessness post-ICU, but
this was out of scope.

Lastly, our review was unable to extensively address
potential barriers or challenges to implementation of
initiatives to systematically identify, assess and manage
breathlessness in the ICU setting.

Implications for clinical practice and policy

Adults needing ICU experience difficulty in communica-
tion, discomfort, pain, agitation, delirium, fear, anxiety,
thirst, immobility and breathlessness [10]. The inclusion
of the assessment and management for most of these
symptoms in critical care evidence-based guidelines has
revolutionised how adult patients are managed in this
setting along with improved outcomes for the included
symptoms [53, 54]. As breathlessness is as prevalent,
clinically significant, but consistently underestimated and
undermanaged by clinicians in the ICU the current criti-
cal care guidelines should be updated to include breath-
lessness [7].

Failure to include patient-report measures for inten-
sity as well as presence risks underestimating both. All
clinicians, in and beyond the ICU, should be able to use
an appropriate self-reported rating tool which accom-
modates the patient’s own communication abilities.
Demoule et al. [20] propose a breathlessness assessment
algorithm taking this into account, using open-ended
screening questions followed by a self-reported breath-
lessness tool for communicative patients, and the RDOS
for those who cannot [20].

Two key recommendations suggested by Guttormson
and colleagues are relevant: (i) assume that ICU patients
are likely to experience all common symptoms, includ-
ing breathlessness, and, (ii) make patient-centred plans to
dynamically assess and manage these [10]. Breathlessness
management plans also need to incorporate both phar-
macological and non-pharmacological interventions [8].

Successful implementation would need a change in cul-
ture and provision of additional education and training
for all ICU multi-disciplinary team members [10].

Implications for future research

We highlight gaps in the literature. Firstly, we need a
clearer understanding of the barriers and facilitators to
implementing systems to ensure breathlessness is rec-
ognised and managed by all clinicians in the ICU setting
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[10]. Secondly, testing of the breathlessness assessment
and management models presented by Demoule and
colleagues to establish safety, efficacy and acceptability
in patients receiving HFOT, NIV and IMV in the ICU
is needed [10, 20]. Thirdly, trials evaluating the benefit
of complex non-pharmacological breathlessness inter-
ventions known to be effective in other health-care set-
tings should be conducted in the ICU, for patients with
potential for recovery and for those who are dying. These
should incorporate valid measures examining health
related quality of life, functional status, symptom con-
trol and psychological distress. Fourthly, we found no
literature exploring the impact of breathlessness on ICU
rehabilitation. Given the likely relationship between
the two, studies should formally investigate this issue.
Finally, using quality improvement and implementation
approaches the sustainability of introducing breathless-
ness assessment and management models are needed to
establish and determine whether these can be delivered
safely and consistently in the everyday clinical critical
care setting [10, 20].

Conclusion

Breathlessness in adults receiving non-invasive and inva-
sive ventilation in the ICU is prevalent, clinically impor-
tant, consistently underestimated and undermanaged by
ICU clinicians. This disadvantages both those who will
recover and those who will not. Whereas other symp-
toms are included in care bundles designed to identify,
assess and manage distress, breathlessness is conspicuous
by its absence. Our findings challenge practice in ICUs
around the world and an urgent review of current critical
care guidelines is needed.
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