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Abstract

Exacerbations of chronic obstructive pulmonary disease (COPD) are associated with significant morbidity and
mortality, and treatments require a multidisciplinary approach to address patient needs. This review considers
different models of care across the continuum of exacerbations (1) chronic care and self-management
interventions with the action plan, (2) domiciliary care for severe exacerbation and the impact on
readmission prevention and (3) the discharge care bundle for management beyond the acute exacerbation
episode. Self-management strategies include written action plans and coaching with patient and family support.
Self-management interventions facilitate the delivery of good care, can reduce exacerbations associated with
admission, be cost-effective and improve quality of life. Hospitalization as a complication of exacerbation is not
always unavoidable. Domiciliary care has been proposed as a solution to replace part, and perhaps even all, of
the patient’s in-hospital stay, and to reduce hospital bed days, readmission rates and costs; low-risk patients can
be identified using risk stratification tools. A COPD discharge bundle is another potentially important approach
that can be considered to improve the management of COPD exacerbations complicated by hospital
admission; it comprised treatments that have demonstrated efficacy, such as smoking cessation,
personalized pharmacotherapy and non-pharmacotherapy such as pulmonary rehabilitation. COPD bundles
may also improve the transition of care from the hospital to the community following exacerbation and may
reduce readmission rates. Future models of care should be personalized — providing patient education aiming at
behaviour changes, identifying and treating co-morbidities, and including outcomes that measure quality of care
rather than focusing only on readmission quantity within 30 days.
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A COPD exacerbation has been defined as an
increase in shortness of breath, cough and/or sputum
beyond day-to-day variation.* Exacerbations can be
triggered by respiratory viral infections, although bac-
terial infections and environmental factors such as
pollution and ambient temperature may also initiate
and/or amplify these events.” The varying levels of
exacerbation severity are (i) mild (worsening or new
respiratory symptoms without a change in prescribed
medication), (ii) moderate (worsening of respiratory
symptoms requiring antibiotic and/or corticosteroids)
and (iii) severe (requiring hospital admission).°

Specific therapeutic guidance has been provided to
the clinician towards a more personalized approach
for prevention of COPD exacerbations.® Furthermore,
certain countries such as the United States have begun
penalizing hospitals for excessive readmissions after
acute exacerbations of COPD.” This is to address
inconsistent care as well as to improve the overall
quality and attempt to reduce readmissions. There is
sparse published evidence on the effectiveness of
hospital-based programmes to reduce 30-day read-
missions; it comes from a Medicare study® demon-
strating that almost one-fifth of beneficiaries who
had been discharged from a hospital were re-
hospitalized within 30 days. Furthermore, there is evi-
dence that the quality of care delivered to patients
with COPD is often lacking.” The 30-day readmission
target may be insensitive to the needs of a complex
chronic disease with long-term complications.
Although this may reduce short-term healthcare sys-
tem costs, there is no proof that it will improve the
quality of care nor impact on long-term readmission
rates. Concerns have been raised that it could exacer-
bate health disparities, especially in hospitals serving
patients with severe COPD, multiple co-morbidities,
frailty and complex psychosocial needs."’

Across the international community, efforts have
been made to reduce COPD exacerbations and asso-
ciated complications such as hospital admissions.®''
Although treatment strategies to prevent COPD
exacerbations and complications such as hospital
admissions are still largely based on pharmacological
therapies, evidence supports non-pharmacological
treatment such as pulmonary rehabilitation and self-
management programme with written action plan and
coaching by a case manager to be effective treatments
preventing hospital admissions.'*' This is not to say
that one should be chosen instead of the other, but that
non-pharmacological treatment should be given a
more important place in the management of chronic

disease such as COPD. Several models of care have
been proposed and studied to reduce exacerbations
and complications across the whole continuum of a
COPD exacerbation event, with an emphasis on
reducing readmissions.

A recent official American Thoracic Society (ATS)
workshop at the 2016 ATS International Conference
has presented and discussed approaches with the
greatest potential for success in a workshop on reduc-
ing COPD hospital admissions.'* From this work-
shop, key themes for success emerged which can
provide guidance to clinicians and service providers:
(1) communication is critical; (2) interventions need
to include improvements in patient education, such as
self-management behaviour modification with ade-
quate health coaching; (3) efforts need to address
multi-morbidity and social determinants of health and
not focus only on COPD; (4) programmes need to
address quality of care and not just quantity of read-
missions; the 30-day readmission metric may not be
the most salient measure and the timeframe and may,
therefore, need to be adjusted; (5) improvements in
identifying risk factors for readmission and/or ‘high
risk’ patients are needed and; (6) programmes will
need to embrace randomized schemas or other high-
quality programme evaluation designs.

The review that follows, which of note is narrative
rather than systematic in nature, will present a per-
spective on the current state of knowledge of models
of care across the continuum of exacerbations of
COPD: (1) chronic care and self-management inter-
ventions with the action plan, (2) domiciliary care
for severe exacerbation and the impact on readmis-
sion prevention, and (3) discharge care bundle for
management beyond the acute exacerbation episode.

Chronic care management and self-
management

Chronic care management has been central to care
delivery for patients with chronic diseases such as
diabetes, congestive heart failure and COPD. It
encompasses the oversight and education activities
conducted by healthcare professionals to help patients
with chronic health conditions learn to understand and
successfully live with their conditions. It supports the
self-management abilities of chronically ill patients
through education, lifestyle programmes, self-
efficacy and skills building to be integrated into their
day-to-day life.
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Decades ago, an early multicentre, interventional
trial on self-management in COPD involved continu-
ous communication and coaching of the patients by a
healthcare professional based on the ‘Living Well
with COPD’ programme (http://www.livingwellwith
copd.com). It demonstrated a >40% reduction in hos-
pital admissions compared to usual care at 1 year,'
and a >25% reduction at 2 years.'® Although hetero-
geneous, several trials since then have shown a reduc-
tion in exacerbations complicated by emergency
department visits and hospital admissions in patients
with COPD. Cochrane reviews of self-management
interventions'>"'” that include written action plans and
coaching with a healthcare professional for prompt
treatment of worsening symptoms have shown an
improvement in patients’ health status and a reduction
both of respiratory-related and all-cause hospitaliza-
tions (Table 1).

Self-management interventions require interaction
between patients and healthcare professional(s) (also
called a case manager or health navigator), acting as a
health coach; behaviour change techniques are used to
elicit patient motivation, confidence and compe-
tence.’® Health coaching for patients with chronic
conditions is growing in popularity.>* A recent clin-
ical trial has shown that providing health coaching to
COPD patients following hospitalization for an
exacerbation is feasible and significantly decreases
the risk for readmission up to 6 months.>> In this
study, the intervention comprised education with
action plan-based self-management and motivational
interviewing. Health coaching should not be seen as a
treatment, but rather as a process that needs to be part
of other interventions such as self-management
intervention, integrated care and pulmonary rehabili-
tation.>® If these approaches are to be effective, self-
management and health coaching require a process of
iterative interactions between patients and/or relatives
and must be provided from one to multiple healthcare
providers with the goals of motivating, engaging and
supporting the patients to better manage their disease
and adopt healthy behaviours.

Tailoring the complexitylintensity of the
intervention to the individual patient

It is fundamental that self-management interventions
are based on the patient’s needs and capacities within
the environment of a supportive healthcare system.
Along the continuum of disease management, the
contents and components of the programme will vary

Table |. Approaches of care and outcomes of interest including hospital readmissions, mortality, health status and cost-effectiveness.?

All-cause
readmission

Respiratory
readmission

Cost-effectiveness®

Health status

Mortality®

Approach of care

RCT that compared cost showed HAH is less expensive than hospital>*22
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—~
<)
o
o <
| 2
<
o o
At I
c
¢ o
<+ 2
| =
— 2
o c
3 £
~
|
—
0
I
~2
N O <
S o o
=8 =
(2]
Sg 8
o & =}
n © X
o | =
ST
o o n
NS %
s 8 =}
=}
—_~ o~
S m o
~m Qo ]
- = =}
(el e} [}
R R
< [*N
D] 1
S o =
22 =2
NINE 0
N~ ~
(==} =}
—_
N
~ o )
c © © ]
£ 00 <
o e o =
c
c o — >
o Y <
=R=N<] 2
0 — — o
® N o z
SN
t oo
3
c
.0
=
o T
5 E“‘,\
]
E. T8
ES® 23
7} YR oo
EB® Yoo
~
&Xct‘g
S ST 8
CC o= 0
S 0% T a
EE5E 8
"—5'\‘—'03-
n (a]

Insufficient data
Insufficient data

0.90 (0.70 to 1.16)  0.68 (041 to 1.12)

Not available

McCurdy (D2)*’
Echevarria et al.

0.74 (0.60 to 0.90)  0.66 (0.40 to 1.09)

0.84 (0.69 to 1.01)

Not available

(D1&2)*
Discharge care bundle

Insufficient evidence

Insufficient evidence

0.80 (0.65t0 0.99)  0.74 (0.43 to 1.28)

Not available

Ospina et al.*'

HAH: hospital at home; ClI: confidence interval; COMET: COPD patient management European trial.

20dds ratio or relative risk with 95% CI.

PRecent COMET?? and PIC-COPD? trial have shown the potential to reduce mortality from integrated case management with self-management interventions.

“Studies that have assessed cost-effectiveness as part of the evaluation of the self-management'®2? and HAH.%*28

9The first meta-analysis?® defined return to hospital during the HAH period as a readmission (D), while the second?® did not (D2), and the third®® reported the results with the two

definitions (D 1&2).
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Figure |. Disease management adapted and centred on the needs and the capacities of the patient.®”

to adapt to the situation of the patient and to factors
such as disease severity, co-morbidities and access to
healthcare. In a patient with more severe disease, who
may also have co-morbidities, self-management will
have to be more intensive; in other words, more inter-
action and support from the case manager is needed.
When a patient’s capacity to self-manage their condi-
tion decreases and/or the severity of illness increases as
part of the trajectory of the chronic disease, disease
management by the healthcare provider must increase
proportionally (Figure 1).>” For those with more severe
illness, self-management will require greater support
and monitoring to ensure patient safety. Two recent
independent, well-designed studies, the COPD patient
management European trial (COMET)>? and Program
of Integrated Care for Patients with COPD and Multi-
ple Comorbidities (PIC-COPD+)*® have shown the
potential to reduce mortality from integrated case man-
agement with self-management interventions.

Solutions that empower both patients and
caregivers in their everyday life

Recently, there has been a growing interest in the use
of information and communication technology to
improve outcomes in chronic diseases. In COPD
patients, delivering interventions by telemedicine has
been very disappointing to date.** Remote monitoring
of signs and symptoms and respiratory physiology alone
have failed to show any benefit. Trials that have relied
only on technology measurement along with remote
patient monitoring platforms such as PROMETE II and
CHROMED were negative.***!

It has therefore been suggested that telemedicine
could be used to enhance best practice, as an adjunct

to self-management approaches assisting proper
healthcare coaching. Patient engagement, also known
as patient activation, is necessary for these behavioural
changes to occur. COPD written action plan adherence
can be further enhanced with the use of telehealth
technologies in a specialized clinic with experience
in COPD self-management.** Patients followed up by
the tele-system recovered faster from exacerbations
and had a further decrease in COPD-related emergency
department visits and hospitalizations. These promis-
ing results will need to be tested in a randomized clin-
ical trial properly designed and with sufficient power.
The recent COMET,*** an international open-design
clinical trial in COPD patients, a disease management
intervention that included a self-management pro-
gramme and coaching by a case manager based on the
‘Living Well with COPD’ programme (http://www.
livingwellwithcopd.com), home telemonitoring, care
coordination and medical management, did not signif-
icantly reduce unplanned all-cause hospitalization
days. All-cause hospitalization days per year (mean
+ SD) were 17.4 + 354 and 22.6 + 41.8, respec-
tively (mean difference —5.3, 95% confidence interval
(CI) —13.7 to —3.1; p = 0.16), but had fewer per-
protocol acute care hospitalization days per year (p =
0.047), a lower BODE index (p = 0.01) and a lower
mortality rate (1.9% vs. 14.2%; p < 0.001). This inter-
national study supports the feasibility of a multicom-
ponent home-based disease management intervention
in severe COPD patients (many requiring home oxy-
gen) and demonstrated that most patients adhered to
the intervention. However, patients with severe disease
and multiple co-morbidities should be clearly identi-
fied as they may not be able to fully implement the
programme, and thus may fail to fully benefit from it.
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The increased capacity to manage and analyse
patient data has led to the development of artificial
intelligence algorithms to improve the management
of certain chronic diseases. A widely known metho-
dology in artificial intelligence is ‘machine learning’,
which can be defined as ‘the use of computational
methods using past information to improve perfor-
mance or to make accurate predictions’. However, the
results of studies using machine-learning techniques
to ensure an early detection and appropriate treatment
of COPD exacerbations are yet to be validated in
randomized clinical trials and real-life scenarios. To
date, our own intelligence still surpasses digital tech-
nology when it comes to the prediction and prompt
recognition of COPD exacerbations. The question
remains whether this will still be the case in the com-
ing years. It is very possible that we have not yet
identified the best indicators and predictors of COPD
exacerbation onset.

Cost of self-management intervention

In addition to improving health outcomes, a major
objective of chronic care management with self-
management intervention is to improve healthcare
quality and control costs, for example, by avoiding
hospitalizations. Randomized controlled trials
(RCTs) have shown economic benefits of these pro-
grammes in COPD patients. Tougaard et al.'® showed
cost saving and Gallefoss and Bakke'® showed a cost
benefit from a reduction in healthcare utilization.
Bourbeau et al.?® showed potential cost savings,
which were based on plausible costs rather than
directly measured costs. The study by Dewan
et al.?! further supports likely cost saving, and their
results are more generalizable since the trial corre-
sponds to a real-life situation (Table 1).

The COMET, a randomized, international, multi-
centre trial across four European countries compared
a home-based disease management programme with
usual management in four European countries in
patients with severe COPD.>* An economic analysis
demonstrated a cost savings of EUR 37.50 per patient
per year relative to usual care in patients with severe
or very severe COPD (Global Initiative for Chronic
Lung Disease (GOLD) III/IV).?* These cost savings
were driven by an overall reduction in the number of
unscheduled all-cause hospital days.

The intervention was associated with improved 15D
Health-Related Quality of Life (HRQoL), with patients
in the intervention group having incremental gains in

HRQoL relative to the usual management ranging from
0.06 quality-adjusted life year (QALY) to 0.15 QALY.
These values compare favourably to the HRQoL ben-
efits of typically less than 0.10 QALY per patient asso-
ciated with pharmacological treatment of COPD. A
favourable health-economic result was observed when
cost-effectiveness was evaluated based on QALYs and
mortality (cost per death avoided); interestingly, cost-
effectiveness findings were driven by a lower mortality
in the intervention group as highlighted by the clinical
results of COMET.

Domiciliary care for patients with
COPD exacerbation

In the recent years, hospital at home (HAH) has been
proposed and supported by the European Respiratory
Society (ERS)/American Thoracic Society (ATS)
home-based management programmes for patients
with COPD exacerbation who present to the emer-
gency department or hospital.'' HAH is defined as
an ‘active treatment by healthcare professionals in
the patient’s home for a condition that otherwise
would require acute hospital inpatient care, and
always for a limited time period’.***> While HAH
and early supported discharge (ESD) are sometimes
used interchangeably,’® HAH tends to refer to a
higher intensity of care, with a more substantial
reduction in the amount of time spent in hospital
care, than does ESD.

Benefit of domiciliary care programmes

Three meta-analyses®®?**° have been performed
looking at the outcomes of domiciliary care compared
to usual care for acute exacerbation (Table 1).°%2*-%
In these analyses, results varied partly due to study
selection and a difference in methods. One meta-anal-
ysis®® published in 2012 included 8 trials of 870
patients and showed a significant reduction in read-
mission rates for domiciliary care compared to usual
care. A non-significant trend towards reduced mortal-
ity was also shown for domiciliary care.

A second meta-analysis,29 also published in 2012,
criticized all included studies for lacking power and
suggested caution when interpreting results. Again,
there was a trend towards lower mortality, although this
difference was significant when the results were strati-
fied by the length of the follow-up period (2 months
follow-up — relative risk 0.32, 95% CI 0.11 to 0.93,
p = 0.04). Unlike the first meta-analysis, readmissions
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Admission End of follow up

A Patient returns home with Hospital at Home (HAH)

B Patient is discharged from usual care (UC)

. Time at risk of “readmission”
l Time prior to “discharge”

Figure 2. lllustration of variable risk exposure in HAH
compared to UC. Two types of patients are shown, one
receiving HAH and the other receiving UC. Patients
receiving HAH will return home (red line ‘A’) before the
patient in UC (line ‘B’), and therefore may have a longer
exposure to readmission if the return home is regarded as
discharge and the follow-up is fixed from admission. If the
follow-up time period is measured from the point the
patient returns home, the patient in HAH will have had less
time to recuperate, so the risk of early readmission may be
higher. The average time under HAH care tends to be
longer than inpatient stay with UC. Therefore, if return to
hospital prior to discharge from HAH (between line ‘A’ and
line ‘B’) is not defined as readmission to hospital, the
patient will have either less time exposed to the risk of
readmission, and will have had more time to recover at the
point the risk of readmission begins. HAH: hospital at
home; UC: usual care.

were not significantly reduced. The reason for this dis-
crepancy, in part, is that the first meta-analysis defined
return to hospital during the HAH period as a readmis-
sion, whilst the second did not. Neither definition of
readmission is without issue, as the time exposed to
readmission or the time to recuperation may be differ-
ent, as illustrated in Figure 2.

The third and most recent meta-analysis®® per-
formed separate analyses for both definitions of read-
mission. If return to hospital was not defined as a
readmission, the results were statistically significant.
The effect size was smaller and not statistically signif-
icant if return to hospital was defined as a readmission
(RR 0.84, 95% CI1 0.69 to 1.01, p = 0.05). This meta-
analysis varied from the others, in those patients that
died prior to discharge were appropriately not regarded
as at risk of readmission. From the perspective of

hospitals, not regarding return to hospital as a readmis-
sion during the domiciliary care period may reduce
30-day readmission rates. However, from the patient
perspective, return to hospital may be indistinguishable
from readmission in terms of its impact on health status
and exposure to in-hospital hazards.

Five RCTs have compared the costs of domiciliary
care to usual care, which generally showed that domi-
ciliary care is less expensive than usual care.>*>® How-
ever, these trials varied in their methods and the level of
detail of costing, and only two studies performed full
economic evaluations. The cost-effectiveness study
based in the Netherlands showed no real difference in
healthcare costs between arms, though the mean differ-
ence was marginally lower for domiciliary care by 168
euros at 3 months of follow-up.?® The second economic
evaluation was based in the United Kingdom and
showed a large mean difference in health and social
costs at 90 days of 1068 euros favouring HAH, which
showed non-inferiority but not superiority, with a
90% chance of cost-effectiveness.>” Part of the reason
for the differences in these economic evaluations may
be due to inherent differences between these health-
care systems and to the selected model of care. The
Netherlands-based study was of ESD, in which
patients were randomized after 3 days of inpatient
care. In the UK study, patients in HAH returned home
the same day or the day after admission.

Patient eligibility

Patient selection for HAH is challenging as COPD
exacerbations are associated with high mortality.*®
Consequently, most studies of domiciliary care had
multiple inclusion and exclusion criteria to identify suit-
able patients, resulting in a diminished pool of suitable
patients. An alternative approach is to select patients
using risk stratification tools. There are several such
tools that show good performance for identifying low-
risk patients.*” Only one tool, the Dyspnea, Eosinope-
nia, Consolidation, Acidemia and atrial Fibrillation
(DECAF) score, has been shown as suitable for select-
ing low-risk patients within an implementation RCT
which compared HAH to usual care.”> A low-risk
DECAF score is associated with a risk of death of 1—
1.5% and may identify up to half of all patients admitted
with COPD exacerbation as low risk.*®*’

Domiciliary models of care

Some domiciliary care models aim to prevent admis-
sion altogether by recruiting patients directly from the
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emergency department.***”° In principle, these have
the greatest potential to reduce costs and avoid the
risks associated with inpatient stay, though further
studies are required. Most studies of domiciliary care
in severe acute exacerbation are those in which the
patient was admitted first, and therefore aimed to
reduce hospital bed days and/or readmissions.*>>'>*

Domiciliary services should ideally include all
those services which are available in hospital, such
as all members of the multidisciplinary team, physio-
logical observations, investigations (including blood
tests and arterial blood gas analysis) and treatments
(including controlled oxygen and intravenous fluids
and antibiotics). However, few studies had HAH ser-
vices that included most of the treatments available in
the hospital,”*** and in most studies nurses from the
hospital performed visits. Physician reviews may be
ad hoc and involve the patient returning to the hospital
for investigations that are not possible at home, such
as chest radiography, prior to the patient returning
home a few hours later.>> Oxygen should be provided
in a controlled manner during the exacerbation, aim-
ing for target saturations of 88-92%, including travel
to and from hospital.>® Finally, patients with COPD
exacerbation who require hospital admission are often
elderly and have multiple co-morbidities. For this rea-
son, HAH services should include social support and
rehabilitation services.

Discharge care bundle

The literature has identified factors that may place
patients at higher readmission risk, but it is sparse
with respect to effective interventions and cost anal-
yses. Interventions, particularly interdisciplinary
teams with bundled care have been proposed, aiming
at reduction of readmission. However, success at
reducing readmissions and cost savings based on
these interventions varied across the studies.’® These
studies were most successful at improving the qual-
ity of care provided and demonstrated improvement
in the process. Gaps in the transition from acute to
community care have been identified such as lack of
access to timely follow-up and disease management
programmes, failure to ensure optimal vaccinations,
inappropriate medication prescriptions, and failure
to address smoking cessation or refer to pulmonary
rehabilitation.”” An example of a discharge care
bundle is provided in Supplementary Material,
Appendix 1.

A recent systematic review that included 14 studies
(5 clinical trials, 7 uncontrolled trials and 2 inter-
rupted time series) showed evidence of a reduction
in hospital readmissions.?' A total of 26 distinct ele-
ments of care was included in the bundles of indi-
vidual studies. Discharge care bundles included
between 2 and 12 individual interventions (median:
5; Interquartile range (IQR): 4-9). Individual inter-
ventions most frequently included in discharge care
bundles were ensuring patients demonstrated ade-
quate inhaler technique (nine studies), educational
programme on self-management (nine studies), indi-
vidually tailored care plans for self-management
(eight studies), assessment/referral for pulmonary
rehabilitation (eight studies), arranging outpatient
follow-up (eight studies) and referral to a smoking
cessation programme (seven studies).

Evidence from four clinical trials with the
moderate-to-high risk of bias showed that COPD dis-
charge bundles reduce hospital readmissions (Table
1). Among non-RCT before-and-after (BA) studies,
the per cent change (decrease) in 30-day hospital
readmissions after bundle implementation relative
to the period without discharge care bundle ranged
from —6.11% to —48.5% (median per cent change:
—30.5%; IQR: —19%, —37.7%). Two BA studies
with longer follow-up outcome had decreases in
hospital readmissions of —42.4% and —30.1% at
3 months, respectively. One BA study had a per
cent decrease of —50.7% in hospital readmissions
at 1 year. There is insufficient evidence that care
bundles influence long-term mortality or quality of
life.

Data are lacking on the effectiveness of the dis-
charge care bundle with respect to the time period
of follow-up and the type of COPD patient. In one
study, bundle payments for care improvement on
COPD hospitalizations had no statistically significant
impact on the risk of all-cause or COPD-related read-
missions within 30 or 90 days at a single large aca-
demic medical centre. Furthermore, in this study, cost
was assessed; the intervention resulted in a 4.3% cost
savings but did not include the costs incurred to
support the programme, which far exceeded this
benefit.”® Another study took the perspective of look-
ing at differences between patients with infrequent
admissions (light users) versus the heavy users (those
with three or more admissions per year). Benefit
could be shown in the ‘light users’, at 90 days and
at 1 year, but not within the 30-day period. However,
no benefit was seen using the same discharge care
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Figure 3. Self-management strategies: a first step towards personalized medicine.®

bundle in the ‘heavy users’.>® This could be explained
by components of the discharge care planning having
a delayed effect, such as smoking cessation and pul-
monary rehabilitation; or by the time taken for skill
acquisition and behaviour change. Collectively, this
highlights the complexity of defining, and adapting,
the content of the discharge care bundle for patient
disease severity and co-morbidities, ensuring its
delivery and patient adherence, and defining an
appropriately targeted outcome. The discharge care
bundle may be a good first step for COPD care, but
patients with severe COPD and multiple readmissions
(‘heavy users’) may require more in-depth healthcare
plans, greater resources and services tailored to the
specific needs of the patients to generate a measurable
effect on readmission rates. More clinical research
should be focused on defining the intervention

0

personalized to patient characteristics, success at 30
days and beyond 30-day admissions and cost savings.

Conclusion and clinical implication

Considering the major impact of acute exacerbations
on COPD patient outcomes and societal burden,
ongoing efforts are imperative to reduce acute exacer-
bations of COPD, their recurrence and associated hos-
pital admissions. GOLD has proposed in its 2020
update a tailored approach of treatment with the main
goals to reduce symptom burden and exacerbations,
with a management strategy that includes pharmaco-
logic and non-pharmacologic interventions. GOLD
proposes that emphasize should be given not only to
the pharmacological treatment but simultaneously to
the non-pharmacological treatment in the initial and
follow-up management of COPD. Furthermore,
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targeting exacerbations is an important part of the
tailored approach of managing COPD patients.

Published data support models of care across the
continuum of the exacerbation such as (i) self-
management interventions that include written action
plans with healthcare professional coaching, (ii) dom-
iciliary care to reduce hospital stay when exacerbation
inevitably worsens and requires hospital admission
and (iii) discharge care bundles for the management
of patients beyond the acute episode. All of these inter-
ventions aim to improve quality outcomes, enhance
patient well being and reduce exacerbation complica-
tions such as hospital admissions. Best care and prac-
tice may consider 30-day hospital admission as a
starting point to improve the quality of care in COPD,
but it should go beyond that target. Exacerbations are
part of a chronic disease process and the solution to the
problem needs to address the whole disease trajectory
in a continuum-of-care approach. In addition to
improving health outcomes, interventions such as
chronic care management with self-management inter-
vention and HAH are promising modalities for control-
ling costs by avoiding hospitalizations.

It is important, however, to recognize that any pro-
gramme should be flexible to adapt to the situation of
the patient and to factors such as disease severity, co-
morbidities and access to healthcare. There are still
many challenges, such as determining a match
between patients and the complexity/intensity of the
intervention, particularly when considering advanced
disease and patients with important co-morbidities,
and providing solutions that empower both patients
and caregivers in their everyday life. Programmes
must individualize treatment based on patient charac-
teristics, leading to an even more personal and conse-
quently heterogeneous approach. The individual
patient needs, own preferences and personal goals
should inform the design of any intervention; for
example, to achieve personalized self-management
in COPD, a continuous feedback loop process should
be implemented to constantly assess whether the
desired outcomes are in fact being achieved for a
given patient. This is well represented in Figure 3,
self-management strategies: a first step towards per-
sonalized medicine.®
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