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ABSTRACT Patients with acute exacerbated chronic obstructive pulmonary disease (AECOPD) and
concurrent depression suffer significant psychological stress and decreased quality of life. The aim of this
study was to collate data, guidelines and recommendations from publications on the screening and
management of depressive mood disorders in patients hospitalised with AECOPD.

We systematically searched four databases for publications reporting screening or management of
depression in patients hospitalised for AECOPD. The identification of articles was based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement.

Out of 1494 original articles screened, 35 met all inclusion criteria. These report a prevalence of
depression in AECOPD ranging between 9.5% and 85.6%. Some studies report high postadmission
mortality rates for depressive AECOPD patients, and higher readmission rates in depressive versus
nondepressive AECOPD patients. Importantly, none of the 35 publications included suggestions on the
screening and management of depression in AECOPD.

Depression and AECOPD frequently co-occur, and this worsens outcomes. Yet we did not find
recommendations on management, and few interventional studies. Patients hospitalised with AECOPD
should be systematically screened for depression and treatment recommendations should be developed for
these patients. Randomised studies on how to screen and treat depression in hospitalised AECOPD are
necessary.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a progressively incapacitating multisystem disease that
worsens the patient’s physical and psychosocial functioning [1, 2]. Thus, functional impairment in COPD
is known to lead to psychiatric comorbidity [3-5], e.g. elevated incidence of depression [5]. Contrariwise,
depression adversely affects functional ability and quality of life in COPD. Furthermore, depression is a
risk factor for readmission to hospital for acute exacerbation of COPD (AECOPD) [6-8].

The pathophysiological mechanisms underpinning the relationship between AECOPD and depression are
not well understood (for a detailed review, see [9]). For example, physical limitations, hypoxia, smoking
and “overspilling” lung inflammation appear to elevate levels of personal distress and depressive mood [8],
but the degree of personal distress does not depend on the severity of lung disease [10]. Systemic
short-term glucocorticoid therapy for AECOPD does not trigger depressive mood symptoms [11], but
inflammation and long-term administration of glucocorticoids contribute to depressive mood disorders
[12-14].

Given the harmful interactions between COPD and depression, it is noteworthy that depression is widely
underdiagnosed and undertreated in patients with COPD [8], even if these harmful interactions are not
well understood. Nevertheless, the Swiss guideline on management of COPD lacks attention to the
patient’s state of mind and depressed mood [15]. It focuses solely on the treatment of the underlying
respiratory disease and symptoms, even though depression is a common comorbidity. Other important
guidelines provided by the Global Initiative for Chronic Obstructive Lung Disease (GOLD) and the
National Institute for Health and Care Excellence acknowledge the high prevalence of depression in COPD
patients, but they lack advice on screening or intervention for depression [16, 17].

This is the first systematic review assessing the prevalence of depressive mood disorders in patients
primarily hospitalised due to AECOPD and collating recommendations for the screening and management
of this comorbidity.

Methods

Search strategy

We conducted a comprehensive search of all publications until October 6, 2015, using the databases
MEDLINE, Embase and the Cochrane Library. Previous research in other fields of medicine has shown
that combining the databases of MEDLINE, Embase and Cochrane can yield a recall rate as high as 97%
[18]. Hence, missing relevant publications is very unlikely. Nevertheless, we included PsycINFO to identify
publications with a more psychotherapeutic focus. The database searches focused on English language
publications, irrespective of country of origin, relating to patients hospitalised for AECOPD, depression in
AECOPD and interventions for management of depression in AECOPD.

The search terms are summarised in table 1. These terms were combined using the Boolean operator
“and” to search through titles, abstracts and key words. After selecting articles, we merged the results from
the four databases and eliminated any duplicates, using EndNote X7 (Thomson Reuters, Zug,
Switzerland).

Selection criteria

The review included all articles fulfilling the inclusion criteria, ie. study related to a hospitalised
population of AECOPD, screening and/or management for depression and availability as a full-text article.
Articles not written in English and articles without abstracts were excluded. The selection criteria were
developed according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [19].

TABLE 1 Search terms

“chronic obstructive lung disease” or (“pulmonary” or “lung” or “airway” or “airflow” or
“bronchopulmonary” or “respiratory” and (“disease” or “disorder”) and “chronic” and (“obstructive” or
“obstruction”])

AND

“depression” or “depressive” and (“disorder” or “disease” or “patient” or “patients” or “syndrome” or
“symptom” or “episode” or “illness”) or “depressive disorder” or “depression”

AND

“hospitalisation” or “rehospitalisation” or “exacerb*” or “aggravat*” or “flare” or “admission” or
“readmission” or “readmitted”
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Study selection

LL initially searched the electronic databases. Subsequently, a screening of the abstracts based on the
inclusion criteria was conducted. The inclusion criteria are summarised in table 2. If screening of abstracts
was inconclusive, the full-text article was screened for the criteria. Disagreements were resolved by
consensus between the authors LL, MR, DF and AN.

Data extraction

The data were extracted by one author (LL) from each publication according to the following categories:
study type, characteristics of population, number of patients, evaluation of depression, outcome of
readmission rate, outcome of mortality, follow-up, intervention and results. Another author (AN) checked
the extracted data. Figure 1 shows a flow chart of the process of study selection.

Quality assessment

For quality assessment, a randomly selected 10% of the initial publication sample was reviewed by the
coauthors AN, MR and DF. The results were compared and discrepancies discussed. Disagreements were
resolved by consensus between the authors LL, MR and DF.

Results

Identification of publications

The initial search generated a total of 1793 publications from the four databases. There were 1494
publications after removal of all duplicates. 80 of these publications were referred to full text review
because screening of the abstracts indicated eligibility for our study. After reviewing the full texts, 35
publications met all inclusion criteria [8, 20-53]. Seven of these were reviews, 11 conference abstracts and
17 were full-text studies. No further publications were found by checking the reference lists of these
articles.

The 35 publications provide data about depression within a population of hospitalised patients due to
AECOPD. In nine of them, readmissions between 1 month and 1year were reported. Mortality was
assessed in six studies covering a range of <2 years. Table 3 shows a summary of all 35 studies that met
the inclusion criteria.

Prevalence of concurrent depression in hospitalised AECOPD patients

The 35 final publications described depression and AECOPD as a frequent comorbidity in hospitalised
patients. The prevalence of depression was high or very high according to all publications, ranging from
9.5% to 85.6%. However, the methods used for the assessment of depression were different, since the tools
to screen for depression, severity criteria and timeframe in which depression was evaluated during
exacerbation phase varied among the publications included.

Therapeutic guidelines for concurrent depression and AECOPD

None of the 35 publications included suggestions, guidance or guidelines for treatment of depression in
patients with AECOPD. However, three studies investigated interventions applied in those patients (see
later). Of the seven reviews, none gave advice regarding therapy adjustments in depressive AECOPD
patients. All seven reviews focused on the impact and relationship of depression on COPD, with three
targeting the effect on exacerbation rates from depression in COPD patients. Depression is found to be
uniformly high in COPD patients, correlating with a worse outcome regarding survival, hospitalisation
rates and symptoms. However, none gave specific recommendations regarding operationally usable
potential methods of screening or treatment for patients hospitalised for a primary diagnosis of AECOPD
[8, 29, 38, 39, 42, 44, 46].

Table 3 provides a summary of the depression and assessment methods used in the articles reviewed.

TABLE 2 Inclusion criteria

Studies including participants primarily hospitalised due to an  AND a screening for depressive mood
acute exacerbation of chronic obstructive pulmonary disorders in those patients
disease AND/OR a guided management of
depressions in those patients
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FIGURE 1 Identification of eligible 35 studies included
studies.

Readmission rate and mortality

Readmission after hospitalisation due to AECOPD was investigated in seven of the publications included
[20, 22, 26, 31, 34, 35, 43, 48]. 30-day and 1-year readmission rates were 10.4-24.1% and 29.0-84.6%,
respectively. Four out of these seven studies reported a significantly higher readmission rate in depressive
compared with nondepressive AECOPD patients (20-84.6% versus 16-28.1%) [26, 31, 43, 48].

Mortality in depressive patients hospitalised for AECOPD was investigated in six publications [21, 22, 27,
40, 43, 47]. 30-day and 1-year mortality rates were 5.3-7.2% and 9.8-25.3%, respectively. Five of these
studies stated a significantly higher mortality in depressive patients during the follow-up period between
30 days and 2 years compared to nondepressive patients [21, 22, 26, 40, 43]. One study failed to find a
higher mortality in depressive AECOPD patients. However, while other studies focused on post-discharge
mortality, this study investigated in-hospital mortality [47].

Treatment interventions

Three publications considered therapeutic interventions. An adjusted regime of physical therapy [51, 52]
and a programme of counselling and education of the inpatient and primary health care team were
investigated [34].

The physical therapeutic interventions were based on a combination of deep breathing and limb exercises
daily for 30-45 min in one study and a controlled breathing programme twice daily for 30 min in the
second study. Both showed a significant effect on the outcome of depression. Patients showed
improvements in symptoms such as dyspnoea, anxiety and mobility, as well as depression [51, 52].

In the third study, an intervention bundle including counselling and reporting of depression to the
healthcare team was investigated in patients hospitalised with AECOPD. However, the intervention did not
significantly affect depression [34].

Discussion

The reviewed publications uniformly confirm that depression is a common, relevant and problematic
comorbidity in patients with COPD [8]. In addition, depression is known to be associated with higher
rates of readmission and increased mortality after hospitalisations due to AECOPD [44, 46]. However,
these studies are based on heterogeneous patient populations due to differences in applied patient selection
criteria. For instance, the prevalence of depression has been applied in some studies as a baseline value for
depression, while others use it as an exclusion criterion [45, 47, 48, 53]. Presumably, this is the main
reason for the differences in the prevalence of depression among the included studies, which ranges from
slightly below 10% to almost 90%. These prevalences are considerably higher than in the general
population and similar to those in diseases such as cancer [54] and persons infected with HIV [55].
Furthermore, different measures of depressive symptoms and depression and different cut-off thresholds
have been applied. The tool used most commonly was the Hospital Anxiety and Depression Scale
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TABLE 3 Studies that met the inclusion criteria and were reviewed

First author (year)  Study type and characteristics Patients n Evaluation of depression Readmissions Mortality Follow-up
[ref.] of study population
Asrams (2011) [22] Retrospective study of mostly 26591 Prevalent in 11.6% (n=3077) In a 30-day period 10.4%  In a 30-day period 5.3% (n=163) 30 days
male (97%) veterans from (n=319) with prevalent with prevalent depression
2006 to 2008 hospitalised for depression versus 11.6% versus 3.8% (n=881) with no
AECOPD (n=2723) with no depression depression
Recvar (2011) [45] Prospective study of patients 50 Evaluation of depression n/a n/a n/a
hospitalised for AECOPD through PRIME-MD
Patients with prevalent questionnaire on day of
psychiatric disorders, discharge; 42% (n=21)
including depression, were indicated depression
excluded
Pumar (2014) [8] Review n/a n/a n/a n/a n/a
SineH (2016) [48] Retrospective cohorts of 80088 patients with  Prevalent in 14.24% of In a 30-day period 24.15% n/a 30 days
patients hospitalised for a total of 135498  hospitalisations (n=19293) (n=4659) with prevalent
AECOPD in 2001-2011 and hospitalisations depression versus 16.91 (n=19
aged >66 years 645) with no depression
Ne (2014) [40] Prospective cohort study of 376 HADS score >8 in 44.4% n/a In a 1-year period a hazard 1 year
patients hospitalised for (n=167) ratio of 1.93 (95% Cl 1.04-3.58)
AECOPD for mortality was associated
Conference abstract with baseline depression
CavaiLLes (2013) [29] Review n/a n/a n/a n/a n/a
Irwin (2015) [33] Prospective study of patients 85 PROMIS measurement of n/a n/a n/a
hospitalised for AECOPD depression was positive in
Patients with prevalent 44% (n=35)
psychiatric disorders, including
depression, were excluded
SaLte (2015) [46] Review n/a n/a n/a n/a n/a
Amonino (2007) [23]  Prospective study of patients 16 Geriatric depression scale n/a n/a n/a
aged >75 years hospitalised Meantsp depression score
for AECOPD from April 2004 to of 12.8+5.4 at baseline and
April 2005 12.68+n/a at discharge
Yioirim (2013) [53] Prospective study of patients 135 HADS (Turkish translated n/a n/a n/a
hospitalised for AECOPD version) score >8 in 85.6%
Patients with prevalent (n=116)
psychiatric disorders, including
depression, were excluded
VaLenza (2014) [52]  Prospective randomised cohort 46 Baseline meanzsp HADS n/a n/a n/a
study of male patients score of 9.62+2.1 in the
hospitalised for AECOPD intervention group and
Intervention with a controlled 8.85t4 in the control group
breathing programme
Continued
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TABLE 3 Continued

First author (year)  Study type and characteristics Patients n Evaluation of depression Readmissions Mortality Follow-up
[ref.] of study population
AL Aaaap (2014) [25] Prospective study from 37 45.9% showed symptoms of n/a n/a n/a
January 2016 to June 2016 in depression [no further
Malaysia clarification of test
Patients hospitalised for method); 5.4% categorised
AECOPD and aged >60 years as severe and 40.5% as
Conference abstract mild to moderate
PooLer (2014) [44] Review n/a n/a n/a n/a n/a
Laurin (2012) [39] Review n/a n/a n/a n/a n/a
PAPAIOANNOU Prospective study of patients 230 Beck depression inventory  84.6% (n=77) with 1.96+1.41 25.3% (n=23) for depressive 1 year
(2013) [43] hospitalised for AECOPD (Greek translation) score  readmissions for depressive  patients versus 3.6% (n=5) for
between March 2009 and June =219 in 39.57% (n=91) on the patients versus 28.1% (n=39)  nondepressive patients within
2010 without prevalent first day of hospitalisation with 0.41+0.86 readmissions for 1 year
depression nondepressive patients within
1 year
Laurin (2011) [38] Review n/a n/a n/a n/a n/a
OzveEMisci-TASKIRAN Retrospective study of patients 133 (AECOPD); 34 HADS (Turkish translation) n/a n/a n/a
(2015) [41] hospitalised for AECOPD (stable COPD); 34  score =8 in 39.1% (n=52);
Two hospitalised control (without COPD]  mean score 5 (Q1=2; Q3=11)
groups: one with stable COPD for AECOPD
and one without COPD HADS score >8 in 14.7%
(n=5); mean score 4
(@1=0.25; Q3=6) for stable
COPD
HADS score >8 in 29.4%
(n=10); mean score 4.5
(Q1=1; Q3=8.25) for
non-COPD
Armacro (2002) [27] Prospective study of patients 135 YDS was applied, but no n/a Patients with YDS score >11 2 years
(mostly male, 96%) direct data provided had a 3.11-fold higher
hospitalised for AECOPD mortality than patients with a
between October 1996 and YDS score <5 within 2 years
May 1997
Panacioti (2014) [42] Review n/a n/a n/a n/a n/a
SwmacL (1992) [49] Prospective study of patients 26 Profile of Mood States was n/a n/a n/a
hospitalised for AECOPD applied
Meantsp score for
depression of 13.35£12.38
and median score 11.5
No cut-off value for
depression was provided by
the test
Continued
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TABLE 3 Continued

First author (year)  Study type and characteristics Patients n Evaluation of depression Readmissions Mortality Follow-up
[ref.] of study population
Koenic (2006) [36] Prospective cohort study of No data provided on Patients were identified as n/a n/a At an average follow-up of
patients aged >50 years overall rates of depressive using the 11.4 weeks minor
hospitalised for AECOPD depression of Structured Clinical depressions showed
between November 1999 and  screened patients Interview for Diagnostic and remission of 66.6% (n=273)
December 2003 Statistical Manual of Mental and at an average follow-up
Disorders (4th edition) of 21.3 weeks for major
410 patients were classified depressions 49.2% (n=148)
with minor deperession and showed remission
301 with major depression
using the Hamilton
Depression Rating Scale
Jennines (2015) [34] Randomised trial of patients 172 in total; HADS was applied in the No significant association n/a 30 days and 90 days

admitted with AECOPD (intervention group
between February 2010 and  n=93; control group
April 2013 and with smoking n=79)
history >20 pack-years

intervention group, but no
baseline values are
provided

between depression score per

1-unit increase and
Readmission for 30-day
follow-up (HR 1.11, 95% ClI

0.96-1.27; p=0.157) and 90-day

follow-up (HR 1.057, 95% CI
0.95-1.17; p=0.300)

SiLver (2010) [47] Cross-sectional study of 69841 Prevalent diagnosis of n/a 0Odds ratio for in-hospital n/a
patients hospitalised for anxiety/depression present mortality 0.93 (95% Cl 0.81-
AECOPD between January in 27.3% 1.06)
2007 and December 2007 No seperated data provided
Conference abstract
Torres-SincHez (2016)  Randomised, single-blind 49 (intervention HADS mean+sp score at n/a n/a Follow-up evaluation at
[51] clinical trial of obese patients group n=24; control baseline: intervention group discharge
hospitalised for AECOPD group n=25) 6.0+2.86; control group 4.90
+2.84
p=0.218
Kim (2010) [35] Retrospective study of 77 77 Patients with prevalent Frequent exacerbators (n=35) n/a n/a
patients hospitalised for diagnosis of anxiety/ (>1 hospitalisation within
AECOPD between January depression and patients 1 year) showed 20% (n=7)
2005 and May 2008 taking psychotropic anxiety/depression versus 4.8%
medication were considered  (n=2) of single exacerbators
to have anxiety/depression (n=42)
No seperated data of
anxiety/depression were
provided
11.9% (n=9) of patients had
anxiety/depression
Continued
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TABLE 3 Continued

First author (year)
[ref.]

Study type and characteristics

of study population

Patients n

Evaluation of depression

Readmissions

Mortality

Follow-up

Acwmacro (2006) [26]

GupMunpsson (2005)
[31]

Struik (2013) [501]

AiMoNINO Ricaupa
(2008) [24]

Asrams (2010) [21]

Prospective study of patients
hospitalised for AECOPD
between October 1996 and
May 1997

Prospective study of patients
hospitalised for AECOPD
during 2000-2001

Cross-sectional study of
patients hospitalised for
AECOPD between 2008 and
October 2011 with GOLD Il or
|V disease and after 48 h of
receiving invasive or
noninvasive ventilation

Prospective study of patients
aged >75 years hospitalised
for AECOPD between April
2004 and April 2005
The authors published a

similar article including partly

the same population in 2007
[27]

Retrospective cohort study of
veterans hospitalised for
AECOPD between October
2016 and September 2007
Conference abstract

129

406

170

52

23306

YDS was applied, but no
general baseline data are
provided
Score >5 is considered as
cut-off for depression

HADS meanztsb score 5.5
+3.6
HADS score >8 in 28.7%

HADS meanzsp score 7.8+sb

Geriatric Depression Scale
Meantsp depression score
17.2+6.8 at baseline and a
mean+sp change of +0.7
+3.2% at 6-month follow-up

Pre-existing depression
was assessed from data
collected 1 year prior to
admission
9.5% (n=2.216) had
pre-existing depression

YDS meanzsp score of 5+3.4 for

patients who were readmitted

within 1 year versus 3.7+3.1 for

patients without readmission
within 1 year
58.1% were readmitted within
1 year

60.59% (n=246) readmitted
within 1 year versus 39.41%
(n=160) without readmission in
1 year
No significant difference

between groups in mean HADS

score (5.423.4 versus 5.6+3.8;
p=0.63) and depression level
(26.5% versus 30.2%; p=0.44)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Unadjusted 30-day mortality
was higher in patients with
depression (7.2% versus 4.6%)
Unadjusted 365-day mortality
was similar in patients with
depression (9.8% versus 9.1%)
Adjusted odds ratio of 30-day
mortality with depression
relative to those without 1.52
(95% Cl 1.24-1.86); adjusted
odds ratio of 365-day mortality
with depression relative to
those without 1.2 (95% ClI
1.04-1.39)

1 year

1 year

n/a

n/a

n/a

Continued
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TABLE 3 Continued

First author (year)  Study type and characteristics Patients n Evaluation of depression Readmissions Mortality Follow-up
[ref.] of study population
Burr (2010) [28] Retrospective study of patients Frequent Depression prevalent in n/a n/a n/a
hospitalised for AECOPD in  exacerbators n=85; 42% of frequent
2008 nonfrequent exacerbators
Two groups where defined:  exacerbators n=89 No data provided for
frequent exacerbators (>1 nonfrequent exacerbators
AECOPD event in 2008) and
single AECOPD event in 2008
Conference abstract
Aaron (2013) [20] Retrospective study of patients 388 n/a The study does not distinguish n/a n/a
hospitalised for AECOPD in between depression and anxiety
2010 29% of patients with prevalent
Conference abstract depression/anxiety where
readmitted within 1 year versus
16% of patients without
depression/anxiety
Lacin (2011) [37] Study of patients hospitalised 14 HADS score >8 in 53% n/a n/a n/a
for AECOPD between January (n=60), mean+sp HADS
2010 and February 2011 score 7.0£5.7
Conference abstract
Hasan (2011) [32] Study of patients hospitalised 120 HADS was applied within n/a n/a n/a
for AECOPD 2 days of hospitalisation
Patients with pneumonia, HADS scores =11 in 28%
heart failure, on long-term (n=34)
oral corticosteroids, any
significant comorbid condition
or active malignancy were
excluded
Conference abstract
Franzen (2014) [30]1  Study of patients hospitalised 94 Diagnosis of depression n/a n/a n/a

between January 2012 and
December 2012 in three public
hospitals in Zurich canton for
AECOPD
Conference abstract

was present in 17%

AECOPD: acute exacerbation of chronic obstructive pulmonary disease; PRIME-MD: Primary Care Evaluation of Mental Disorders; HADS: Hospital Anxiety and Depression Scale; PROMIS:
Patient-reported Outcomes Measurement Information System; YDS: Yesavage Depression Scale; GOLD: Global Initiative for Chronic Obstructive Lung Disease.
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(HADS), a questionnaire containing 14 questions, of which seven are targeted at symptoms of anxiety and
seven at symptoms of depression. Each question is scored from 0 to 3, which gives a minimum/maximum
scale of 0-21 individually for depression and anxiety. Somatic symptoms are not assessed to detect
depression more reliably in patients with physical health problems [56]. Yet in the studies using the
HADS, the reported prevalence of depression varied extensively, ranging from 25% to 85% [20-28, 30-37,
40, 41, 43, 45, 47-53]. It is possible that there are language-related differences in the psychometric
properties of the HADS in different countries, despite a good internal consistency (i.e. Cronbach’s o).
Furthermore, versions of the HADS in some languages favour three- or four-factor models rather than the
two-factor model applied to the HADS [57].

The identified studies indicate a higher readmission rate in depressive patients hospitalised for AECOPD
and higher mortality after discharge. Thus, we tentatively conclude that in AECOPD depression strongly
relates to poorer outcomes. Hence, further studies with larger patient samples are needed to more precisely
investigate the association between AECOPD and depression [2]. Results from the present review suggest
that there is potential and substantial benefit to be gained by early screening for and treatment of
depression in patients hospitalised for AECOPD. In addition, it would be of interest for further studies to
analyse whether the rate of depression in these patients is associated with other frequent somatic
comorbidities in COPD (i.e. right heart failure, diabetes, kidney insufficiency and amyotrophy), as this has
not been addressed in the identified literature.

Furthermore, we aimed to summarise recommendations given in the studies investigated in this article for
the screening and management of depressive mood disorders in patients hospitalised due to AECOPD.
Disappointingly, none of these publications provided any specific suggestions or recommendations.
However, the wide range of the reported prevalence of depression among these patients suggests that
further development and validation of screening methods for depression in patients hospitalised for
AECOPD is needed. This would help to ensure the reliability of measures like the HADS or the two- and
nine-question patient health questionnaires (PHQ-2 and PHQ-9) specifically for AECOPD. For the
purpose of enhancing cross-national standards of screening, this might also include consideration of
potential differences in response style of respondents (and specifically patients) across different countries
(and languages) in self-report instruments [58].

We found little information on the management of depression in AECOPD patients in the publications
included in this study. None of the publications address the use of psychotherapy or the initiation of
antidepressive medication in patients hospitalised for AECOPD. Two interventional studies indicated an
improvement of depressive symptoms in patients treated with an adjusted physical therapy regime during
the acute phase of AECOPD [51, 52], although it should be noted that these findings were based on very
small patient samples in both studies.

The impact of reporting the presence of depressive symptoms to primary care and acute care medical
teams was examined in one study, but reporting led to no significant improvement in readmission rates
[34]. Importantly, it was not assessed whether this information actually resulted in adjustment of the
therapy.

KoeNiG [36] found that depressive patients hospitalised for AECOPD and treated with antidepressants had
more severe and prolonged depressions. A possible explanation for this finding might be that medication
was only given to patients with more severe depression. It is notable that only 46.2% of patients identified
as depressive received antidepressant medication, and only 14.6% received any form of psychotherapy.
Intervention studies on early onset of psychiatric treatment (antidepressive medication and/or
psychotherapy) are urgently needed, especially regarding our findings on the outcome of hospitalised
AECOPD patients with depression.

Although there is a lack of data on the effects of therapy adjustment, we recommend basic screening for
depression (e.g. HADS or PHQ-9) in all patients hospitalised for AECOPD. As guidelines for HIV patients
recommend screening for depression of these at-risk patients [55] and the US Preventive Services Task
Force recommends screening of all patients [59], it is indispensable to screen for depression in this
high-risk patient population.

In summary, the present review demonstrates that depression in patients hospitalised for AECOPD is
common, irrespective of the method used to assess depression and the selection criteria applied for
recruiting patients for the studies. The present review shows also that extremely little research has been
conducted on how to best manage these patients. The outlook of the studies included in this review is
consistent with the idea that more systematic application of validated interventions for AECOPD patients
with depression should be developed. In fact, prospective and randomised studies to identify optimal
screening for depression and to assess potential improvements of outcomes with different treatment
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modalities of depression are urgently required in this group of patients. Thus, prospective randomised
interventional clinical studies on the effect of therapy adjustments such as early psychotherapeutic
interventions, antidepressant medication and intensified physical therapy in depressive patients
hospitalised with a primary diagnosis of AECOPD are needed.

Conclusion

The co-occurrence of AECOPD and depression seems to result in increased readmission rates and
long-term mortality. However, data on screening and management of depressive patients with AECOPD
are scarce and heterogeneous. Further studies are urgently needed to adapt screening tools for depression
in AECOPD and to investigate potential therapeutic interventions and their effect on the outcome.
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