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ABSTRACT

Clinical prognostic tools are used to objectively predict outcomes in many fields of medicine.
Whilst over 400 have been developed for use in chronic obstructive pulmonary disease (COPD),
only a minority have undergone full external validation and just one, the DECAF score, has
undergone an implementation study supporting use in clinical practice. Little is known about how
such tools are used in the UK. We distributed surveys at two time points, in 2017 and 2019, to
hospitals included in the Royal College of Physicians of London national COPD secondary care
audit program. The survey assessed the use of prognostic tools in routine care of hospitalized
COPD patients. Hospital response rates were 71/196 in 2017 and 72/196 in 2019. The use of the
DECAF and PEARL scores more than doubled in decisions about unsupported discharge (7%-15.3%),
admission avoidance (8.1%-17%) and readmission avoidance (4.8%-13.1%); it more than tripled
(8.8%-27.8%) in decisions around hospital-at-home or early supported discharge schemes. In other
areas, routine use of clinical prognostic tools was uncommon. In palliative care decisions, the use
of the Gold Standards Framework Prognostic Indicator Guidance fell (5.6%-1.4%). In 2017, 43.7%
of hospitals used at least one clinical prognostic tool in routine COPD care, increasing to 52.1%
in 2019. Such tools can help challenge prognostic pessimism and improve care. To integrate these
further into routine clinical care, future research should explore current barriers to their use and
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focus on implementation studies.

Introduction

The accurate prediction of patient outcome is fundamental
to the decision to provide medical interventions, obtain
informed consent and provide patient centered care [1,2].
However, the prediction of outcome is complex and can be
affected by cognitive biases. In chronic obstructive pulmo-
nary disease (COPD), prognostic pessimism is common,
which may have a pervasive effect on the treatment options
afforded to patients [3,4]. Clinical prognostic tools combine,
and apply weighting to, a number of independent risk fac-
tors to estimate or predict outcome; they may additionally
categorize patients into risk groups. Such tools are not
designed to act as a replacement for clinical judgment, but
are commonly used to aid clinical reasoning and decision
making in a number of fields of medicine, and can help
inform discussions with patients. Many have become inte-
grated into care pathways [5,6]. Common examples include
the CHA,DS,-VASc score for stroke risk in Atrial Fibrillation
[7], the HAS-BLED score for bleeding risk with anticoagu-
lation [8], the Glasgow-Blatchford Score for acute gastroin-
testinal bleed management [9], and the Wells criteria for
risk stratification in Pulmonary Embolism [10].

To date, over 400 different clinical prognostic tools have
been derived for use in various aspects of COPD patient
care, but few have undergone full external validation [11].
Moreover, only one has so far been investigated in an imple-
mentation RCT to assess its clinical utility [12,13]. The
volume of tools suggests they are of clear interest to
researchers but, despite their widespread availability, it is
currently unclear if and how clinical prognostic tools are
used to inform COPD care in day-to-day clinical practice.
We aimed to assess the use of clinical tools for assisting
decision making in various aspects of care for patients with
exacerbations of COPD being treated in hospital. In addi-
tion, we assessed the change in the use of tools over time.

Methods

A survey examining structure of care and use of prognostic
scores was distributed to 196 hospitals on the Royal College
of Physicians of London national COPD audit program
mailing list in 2017 and was repeated in 2019. The initial
distribution was electronic with physical copies then posted
to non-responding hospitals after four weeks; surveys were
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addressed to the COPD lead for each site. The survey is
available (supplementary material), and examined the avail-
ability of, and selection of patients for, schemes such as
admission avoidance, hospital at home (HaH) and early
supported discharge (ESD). It also queried the utility of
clinical prognostic tools in other areas such as readmission
avoidance, noninvasive ventilation decisions and palliative
care referral.

HaH and ESD were defined in the survey because there
is overlap between these services. HaH provides treatment
in the home which would otherwise require hospital admis-
sion, such as 24/7 on-call clinician availability, controlled
Oxygen and nebulized treatments. ESD facilitates earlier
discharge from hospital than may have otherwise been pos-
sible, but is not supported by 24/7 services. For the full
definitions, see the supplementary material.

Nine existing tools (APACHE-II, BAP-65, BODE, CAPS,
CURB-65, DECAF, LACE, PEARL and Gold Standards
Framework-Prognostic Indicator Guidance: GSF-PIG) [14-22]
were identified in the survey, with users having the freedom
to include others as they wished. Responses were collated
and anonymised. Comparisons of findings between 2017 and
2019 are made with Fisher’s exact test or Mann-Whitney-U
for categorical or non-parametric data respectively. Statistical
analysis was performed on tools used by =5% or more of
responding hospitals at either timepoint. Structures of care
are likely to have changed significantly due to the COVID-19
pandemic and are therefore described without statistical
inference. Data are presented as Mean (SD), Median (IQR)
or percentage of respondents as appropriate.

Results

Of 196 hospitals 71 (36.2%) responded in 2017 and 72
(36.7%) in 2019. Median (IQR) Length of stay was 5 (4-6)
days in 2017 and 4.4 (4-5.9) days in 2019 (p=0.068).

In the two years between each survey, there was a
three-fold clinically important and statistically significant
increase in the use of DECAF/PEARL for HaH or ESD
selection. Use of clinical risk stratification tools for selec-
tion for other services, with the exception of palliative
care, similarly increased but did not reach statistical sig-
nificance. The consistence of trend and magnitude of
increase suggests they are clinically important (see Table
1) changes.

Overall, in 2017, 43.7% of responding hospitals used a
clinical prognostic tool for one or more aspect(s) of routine
COPD care compared to 52.1% in 2019 (p=0.401).

Admission avoidance schemes

Access to such schemes remained similar between the time
points. The use of either the DECAF or PEARL scores in
selecting patients for admission avoidance doubled, from 8.2%
to 17.0%. Whilst this trend is likely to be clinically important,
it did not reach statistical significance (p=0.240, Table 1).
Admission avoidance was primarily undertaken by com-
munity teams (with or without specialist hospital input), or
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integrated care teams (65.2% in 2017 and 67.4% in 2019).
There was a doubling, from 16.3% to 32.6%, of specialist
input into community-based teams between surveys. In 2019,
hospital led admission avoidance was provided in a minority
of hospitals; where offered, this was performed via specialist
nursing review (15.2%), urgent outpatient review (4.3%),
ambulatory care review (4.3%) or HaH schemes (8.7%).

Hospital at home and early supported discharge

Most hospitals provided a form of HaH/ESD and the pro-
portion of hospitals offering both schemes increased from
25% to 32% between surveys. The use of the DECAF or
PEARL scores in this setting has more than tripled from
8.8% to 27.8%, p=0.013 (Table 1).

Hospital/specialist services appear to have increased their
footprint into early supported discharge schemes between
2017 and 2019; community based ESD fell from 35.7% to
26% with a corresponding rise in hospital based ESD (8.9%-
14%), and integrated care teams providing ESD (19.6%-
24%). A minority of hospitals (4%) offered only HaH
(without ESD) in 2019, down from 10.7% in 2017.

Readmission avoidance

Readmission avoidance schemes were provided in around
50% of hospitals. Similar to HaH/ESD and admission avoid-
ance, use of the PEARL or DECAF scores has more than
doubled (4.8%-13.1%, p=0.252) in this setting, though did
not reach statistical significance. The use of other tools
almost tripled from 7.3% to 21% (see Table 1).

In 2019, 32% of these were run by community teams
(vs. 40.6% in 2017), 24% by integrated care teams (21.9%
in 2017), 32% by hospital based multidisciplinary team
member review (15.7% in 2017), 12% by early outpatient
clinic review (12.5% in 2017) and 0% by virtual clinic (6.3%
in 2017).

Noninvasive ventilation, escalation, palliative care
and other tool use

Noninvasive ventilation (NIV) was offered by 98.6% of
responding hospitals in 2019. The most common area NIV
was provided was on a respiratory ward (46.5%), followed
by respiratory support units/dedicated respiratory high
dependency units (40.8%). 9.9% of hospitals stated critical
care was the most common place of NIV delivery for exac-
erbations of COPD. A similar proportion of hospitals
(2017 =54.4%; 2019=56.3%) provided NIV to patients with
exacerbations of COPD (requiring NIV) complicated by
pneumonia. Clinical prognostic tools were not routinely used
to guide treatment with NIV in either 2017 or 2019, although
the ReSPECT process [23] developed by the resuscitation
council UK was specified by 1.4% of respondents in 2019.

Escalation decisions remained primarily based on clinical
judgment alone (93% in 2017 and 84.5% in 2019). The NEWS/
NEWS2 score, whilst not strictly a prognostic clinical tool,
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Table 1. Comparison of survey results in 2017 and 2019.

Clinical service area and most common tool used 2017 2019

Survey response rate 36.2% 36.7%

Admission avoidance schemes

Is this available at your hospital? Yes, 69% Yes, 73.6%

If yes, can this be accessed? Pre-hospital? 98% 86.8%
Emergency department? 79.6% 58.5%
Medical admissions unit? 87.8% 64.2%

How are patients selected?? Clinical judgment alone 81.6% 77.4%
DECAF/PEARL 8.2% 17.0%
Other tools 10.2% 5.6%

Hospital at home or early supported discharge schemes

Is this available at your hospital? Yes, 80.3% Yes, 75%

If yes, can this be accessed? Medical admissions unit? 94.7% 92.6%
Respiratory ward(s)? 98.2% 100%
Any ward? 84.2% 81.5%

How are patients selected?® Clinical judgment alone 84.2% 68.5%
DECAF/PEARL 8.8% 27.8%
Other tools 7.1% 3.8%

Readmission avoidance schemes

Is this available at your hospital? Yes, 56.3% Yes, 52.8%

If yes, can this be accessed? Medical admissions unit? 87.5% 94.7%
Respiratory ward(s)? 87.5% 97.4%
Any ward? 72.5% 89.5%

How are patients selected?® Clinical judgment alone 87.8% 65.8%
DECAF/PEARL 4.8% 13.1%
Other tools 7.3% 21%

Early unsupported discharge

How are patients selected?? Clinical judgment alone 88.7% 69.4%
DECAF 7% 15.3%
Other tools 4.2% 15.3%

The most common tool response(s) for each area is specified.

3DECAF/PEARL change p=0.240. Bespoke hospital criteria used in 8.2% (2017) and 5.6% (2019), p=0.708; Not specified in 2% (2017) and 0% (2019).
PDECAF/PEARL change p=0.013. NEWS/NEWS2 1.8% (2017) and 1.9% (2019); CURB-65 1.9% (2019); Not specified in 5.3% (2017) and 0% (2019), p=0.244.
‘DECAF/PEARL change p=0.252. Not specified in 7.3% (2017) and 10.5% (2019), p=0.705; NEWS/NEWS2 in 2.6% (2019); ‘all patients referred’ 0% (2017) and

7.9% (2019), p=0.107.

4DECAF change p=0.184. Not specified in 4.2% (2017) and 9.7% (2019), p=0.326; in 2019 CURB-65 used in 1.4%, NEWS/NEWS2 in 1.4% and AMBS-2 in 2.8%.

Breakdown of DECAF and PEARL scoring.

Admission avoidance: DECAF 6.1% (2017) and 13.2% (2019). PEARL 2.0% (2017) and 0% (2019). “DECAF & PEARL" specified rather than individual tools 0%
(2017) and 3.8% (2019). Hospital at home/Early Supported Discharge: DECAF 7.0% (2017) and 25.9% (2019). PEARL 1.8% (2017) and 0% (2019). “DECAF &
PEARL" specified rather than individual tools 0% (2017) and 1.9% (2019). Readmission avoidance scheme: DECAF 2.4% (2017) and 2.6% (2019). PEARL 2.4%

(2017) and 10.5% (2019).

was used to guide escalation in 14.1% in 2019 (2.8% in 2017;
p=0.031), and the ReSPECT process in 1.4% (0% in 2017).

Similarly, cardiopulmonary resuscitation decisions were
almost wholly founded on clinical judgment (100% in 2017,
94.3% in 2019) with use of the ReSPECT process increasing
to 4.3% and NEWS/NEWS2 to 1.4%.

Specialist palliative care referrals were guided by clinical
judgment alone in 87.3% of hospitals in 2017 and 93.1% in
2019. The most commonly used tool to help aid these refer-
ral decisions was the GSF-PIG, though there was a numerical
fall in its use from 5.6% to 1.4% (p=0.209) over the time
period. In 2019, other tools specified to aid palliative care
referral decisions were DECAF (1.4%) and ReSPECT (1.4%).

Various clinical tools were used to help guide other
aspects of COPD care in 2019. These included: the BODE
score [16], the CAT score [24], The Hospital Anxiety and
Depression (HADS) score [25], Karnofsky performance sta-
tus [26], GAD-7 score [27] and CRQ [28]. Unfortunately,
most respondents did not state the specific situations these
tools were used in, with the notable exception of BODE to
assist transplantation referral decisions. In 2019, 41.7% of
responding hospitals stated they were planning on newly
integrating the use of clinical prognostic tools into their
routine treatment of COPD patients including: DECAF (14

sites), PEARL (11 sites), BODE (1 site), GSF-PIG (1 site)
and others (tool not specified, 6 sites).

Discussion

To the authors knowledge, this is the first description of
the routine use of clinical risk-stratification tools in COPD
secondary care in England and Wales. A minority of hos-
pitals use the DECAF or PEARL scores to guide admission
avoidance or unsupported hospital discharge, but their use
doubled over two years; for HaH and ESD decisions this
has more than tripled. The PEARL score [21] was published
shortly prior to distribution of the 2017 survey, and the
RCT of Hospital at Home selected by DECAF (showing that
this model of care was clinically and cost-effective, and
preferred by 90% of patients) [13] was published between
the two surveys. These publications probably contributed to
the increased use of the DECAF and PEARL scores.

NIV, escalation of care decisions and cardiopulmonary
resuscitation decisions were generally not influenced by clinical
tools but by clinical judgment and/or patient preference. Of
note, the surveys were performed prior to development of the
Noninvasive Ventilation Outcomes (NIVO) score [29]. Despite
a number of clinical prognostic tools predicting short to



medium term mortality, few were routinely used to aid pal-
liative care decisions at either time point, and use of the
GSEF-PIG fell over the period between surveys. The burden
of symptoms in COPD patients is high and prognostic aware-
ness among patients and their families is poor. Patients may
benefit from specialist palliative care input, informed discus-
sion and advance care planning in their management, but
identifying the appropriate time for this can be challenging.
The fall in the use of clinical tools in this setting is perhaps
surprising and therefore suggests either little confidence
amongst secondary care clinicians in the predictive ability of
the available tools, an absence of consideration of palliative
care decisions in the acute inpatient setting, or simply reflect
that specialist palliative care teams do not require a specific
prognostic tool threshold to facilitate referral. Another poten-
tial barrier to use could be difficulty in selecting which, of
the many clinical tools available, is appropriate to use in this
setting. The MoSHCOPD trial (clinicaltrials.gov reference:
NCT03657121) hopes to help answer this question by assessing
multiple tools” performance, alongside clinician rated ease of
completion of the tools, and should report later this year.

Whilst the use of clinical prognostic tools has generally
increased over the time between surveys, further work is
required to embed them into routine clinical practice.
Unfortunately, the scope of the latest UK National Institute
for health and Care Excellence (NICE) COPD guidance
excluded assessment of clinical risk-stratification tools in
severe exacerbations of COPD. NICE only assessed BODE in
stable patients; routine use was not supported [30]. Prognostic
pessimism already occurs in COPD and objectifying outcome
with clinical prognostic tools may help challenge this. A cli-
nician who relies too heavily on any individual clinical feature
or finding, or with cognitive bias obscuring objective assess-
ment, may grossly under or overestimate the likelihood of an
outcome, and this may influence the treatment options offered
or provided. Predicting a likely outcome is even more chal-
lenging for a clinician to undertake when multiple, complex
variables need to be accounted for and assimilated. The
authors therefore strongly encourage the use of clinical tools
in daily clinical care of patients with COPD, as is routine in
other medical conditions. We also strongly urge NICE to
conduct an evaluation of the use of clinical risk-stratification
in COPD exacerbations requiring hospital admission, and to
reassess use of such tools in stable COPD, expanding the
remit to include all eligible tools, including ADO [31]. This
could help to challenge prognostic pessimism, improve equity
of care, and improve safety and clinical outcomes.

In COPD, the DECAF Score offers superior performance
to other scores and is the only clinical prediction tool to
have undergone an implementation RCT [13,32]. Using low
risk DECAF scores to direct patients into HaH treatment is
safe, cost effective and preferred by 90% of patients compared
to being treated in hospital. Of importance, approximately
half of patients admitted with COPD exacerbation are DECAF
0-1 (mortality 1-1.4%), thus potentially suitable for HaH to
replace most or all of the inpatient stay. Assessment of mor-
tality risk can also be used to inform suitability for admission
avoidance and ESD in low risk patients, and inform clinical
decisions in those with a high mortality risk. The integration
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of clinical prediction tools would be improved with further
implementation studies, alongside work exploring barriers to
their use in routine clinical care [33].

This survey result, and statistical analysis, is limited by
the modest response rate of 36-37%, despite multimodal
(digital and paper) distribution of the survey. However, this
is similar to many surveys of clinical practice and reflects
usual care across over 70 acute hospitals in England and
Wales. Inclusion of Scottish and Northern Irish hospitals
would have facilitated a more reflective picture of UK practice,
but these countries were not included in the National Asthma
and COPD Audit Program, which provided the mailing list.
These results could be influenced by the individual responding
clinician. Whilst surveys were addressed to the lead of the
COPD service at each hospital and asked to be reflective of
practice within the hospital, it is possible that the responses
would vary depending on the individual responding to the
survey. Of course, the use of clinical prognostic tools in the
non-responding hospitals remains unknown.

Nevertheless, these survey data are of interest to both
clinicians working in COPD care, and to researchers in this
field; both in demonstrating how clinical prognostic tools
are being used around the country, and how we could better
integrate them into future practice.
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