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Benzodiazepines are agents that enhance the effect of the neurotransmitter y-aminobutyric acid (GABA) on
the GABAA receptor, resulting in sedative, hypnotic, sleep-inducing, anxiolytic, euphoric, anticonvulsant
and muscle-relaxant properties [1]. These properties make benzodiazepines useful in managing anxiety,
insomnia, agitation, seizures, muscle spasms and alcohol withdrawal, and as a pre-medication for medical
procedures. Benzodiazepines are categorized as short-, intermediate- or long-acting. In general,
benzodiazepines are safe and effective in the short term but the elderly are at an increased risk of suffering
from both short- and long-term adverse effects.

The UK National Institute for Health and Clinical Excellence (NICE) highlights that opioids,
benzodiazepines, tricyclic antidepressants and major tranquilisers are useful in palliating symptoms in
patients with end-stage chronic obstructive pulmonary disease (COPD) [2]. Furthermore, all these agents,
as well as oxygen therapy, should also be used when appropriate for breathlessness in patients with advanced
COPD unresponsive to other medical therapy. However, American Thoracic Society/European Respiratory
Society guidelines warn against the use of benzodiazepines and recommend avoiding hypnotics, if possible,
in patients with severe COPD [3]. According to NICE and in the 2011 revision of the Global Initiative for
Obstructive Lung Disease (GOLD) strategy [4], anxiety and depression, irrespective of whether they are
considered separately or in combination, are viewed as major comorbidities in COPD and predict poor
prognosis [5, 6]. Both are often associated with younger age, female sex, cigarette smoking, more airflow
limitation (lower forced expiratory volume in 1 s (FEV1)), cough, worse health-related quality of life and
cardiovascular disease antecedents [7]. Furthermore, awareness of shortness of breath is higher in those
patients with COPD who have symptoms of anxiety/depression [8]. Anxiety and depressive symptoms are
very frequent in patients with COPD and appear to be more prevalent than in other chronic diseases [9-11].
Similarly, COPD patients with symptoms of anxiety/depression entering pulmonary rehabilitation have
worse health-related quality of life using the COPD Assessment Test than asymptomatic patients [12].
Moreover, in the latter study, anxiety/depression were equally distributed across the new GOLD
classification [4], which proposes a combined assessment taking symptoms (i.e. dyspnoea) and history of
exacerbations, in addition to spirometry, into account.

Anxiety and depression symptoms may be confused with symptoms of COPD, so these psychiatric problems
are often undiagnosed and untreated in clinical practice. In a cross-sectional primary care study, clinically
relevant anxiety and/or depressive symptoms were observed in 18% and 42% of patients with COPD,
respectively [13]. GOLD recommends that, in patients with COPD, both disorders should be treated
according to usual guidelines, as there is no evidence that anxiety/depression should be treated differently in
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the presence of COPD [4]. In addition, COPD in patients with anxiety/depression should be treated as usual
as there is no evidence that stable COPD should be treated differently in the presence of anxiety/depression.

In this issue of the European Respiratory Journal, VOZORIS et al. [14] report that a third of a Canadian
population of 177 355 community-dwelling patients with a validated physician diagnosis of COPD, aged
66 years and older, was identified as new users of benzodiazepines. After propensity score matching, this
cohort was well matched to an equivalent number of benzodiazepine nonusers. Compared with nonusers,
new users were at significantly higher risk of outpatient exacerbations and emergency department visits for
COPD or pneumonia. Although not significantly, the risk of hospitalisation for COPD or pneumonia was
also elevated in new benzodiazepine users. Likewise, no significant differences between new users and
nonusers of benzodiazepines were observed in regards to intensive care admissions during hospitalisations
for COPD or pneumonia. Notwithstanding, all-cause mortality was slightly lower among new
benzodiazepine users. The population of new users of benzodiazepines without exacerbations in the year
prior to index date (namely, the date in which the incident use benzodiazepine started) had significantly
higher risk for outpatient exacerbations, emergency department visits for COPD or pneumonia,
hospitalisation for COPD or pneumonia and all-cause mortality. However, in the same subset of patients,
there were no significant differences between new users and nonusers of benzodiazepines with respect to
intensive care admissions for COPD or pneumonia. In contrast, in the subgroups of patients with one or
more outpatient exacerbations and of those with one or more exacerbations requiring hospital admission,
in the year prior to the index date, there were significant increases in the risk of outpatient exacerbations
and emergency department visits for COPD or pneumonia among new users. It is noteworthy that, in the
subset of patients with one or more exacerbation requiring presentation to hospital in the year prior to the
index date, there was a significantly decreased risk of all-cause mortality among new benzodiazepine users.

These findings are of clinical interest and germane to the current management of COPD. They not only
draw the attention of the respiratory community to the potential harmful effects of the use of
benzodiazepines in advanced COPD regarding the different facets of lung function abnormalities but also to
the evidence that the new use of benzodiazepines may be associated with increased risk of exacerbations and
other life-threatening respiratory events. Benzodiazepines can be dispensed to patients with COPD for
common and relevant important symptoms, such as dyspnoea, but also for the presence of anxiety/
depression. According to VOZORIS et al. [14], these agents can be even more harmful in the more elderly and
more-affected COPD patients. Thus, it could be likely that the incident use of benzodiazepines in older
COPD patients, as presented in this Canadian study, could be at the origin of a vicious circle between the
development (and recurrence) of exacerbations and the use of benzodiazepines. Accordingly, the (new) use
of benzodiazepines in patients with COPD, more likely in the most advanced ones, could enhance the risk
of increased exacerbations and other related life-threatening respiratory conditions.

Strengths of the study are the number of participants enrolled and the robust methodology applied to the
data. That said, the results of this study should be cautiously interpreted in the light of its shortcomings,
some of which have already been pointed out by the authors. Firstly, the retrospective recruitment of
patients with COPD reinforces the concept that this kind of data is useful for generating new hypotheses but
not for establishing solid conclusions, and always needs to be interpreted with some reservations. It is of
note that in a very recent study of a Swedish cohort of more than 2000 severe COPD patients, the use of
benzodiazepines and opioids in lower doses was not associated with increased admissions, suggesting that
both medications might be safe for symptom reduction in advanced COPD [4, 15]. Secondly, the diagnosis
of the events investigated, namely COPD exacerbations and pneumonia, can be confounded. We must recall
that pneumonia is part of the differential diagnosis of COPD exacerbations [16]. Thirdly, and most
importantly, estimates of the association are subject to a large degree of residual confounding. The authors
used a sophisticated method to match new users and nonusers by propensity score [17], and succeeded in
identifying two subgroups of COPD patients with similar distribution of measured confounders.
Nonetheless, it has been reported that omission of important confounders in propensity score calculations
not only leads to biased estimates of the treatment effect but also cannot be detected with model fit or
discrimination analyses [18, 19]. Indeed, no method can be of help when the relevant potential confounders
are missing because they are not available in the original dataset. In the present study, the absence of data on
relevant COPD outcomes, namely respiratory symptoms, symptoms of anxiety/depression, spirometric
abnormalities, health-related quality of life, or smoking or work status, all of them potentially affecting both
COPD prognosis and the duet of anxiety/depression, impairs the validity of the results [6, 20]. The large
differences in the estimates of the association between benzodiazepine use and all-cause mortality in
patients without exacerbations in the previous year and those with hospital admissions for exacerbations
clearly supports the notion that residual confounding can be present. Whether such a confounding scenario
plays against or in favour of the role of new benzodiazepine use remains uncertain, as confounding of the
assessment of drug effects in chronic diseases may easily produce paradoxical results [21]. In any case, a
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conservative interpretation could be that derived from the group with no previous exacerbations, as they are
probably less affected by COPD severity and, accordingly, less subject to bias by residual confounding.

All in all, the findings of the study by Vozoris et al. [14] highlight the relevance of customising
comprehensive management to prevent exacerbations in patients with COPD, in particular hospitalisations,
as well as targeting all those factors associated with anxiety/depression. Prevention of COPD exacerbations
is as important as COPD treatment [4], so nowadays this is becoming one of the major priorities of the
management of COPD. In this regard, physical activity limitation, use of long-term oxygen therapy, low
body mass index, severe dyspnoea, low FEV1, poor quality of life, coexistence of other comorbidities, living
alone, female sex, current smoking and/or poor socio-economic status [10], all outcomes associated with
anxiety/depression, hence leading to benzodiazepine consumption, will need to be considered and
identified. Then, if present, they will need to be adequately addressed and, if necessary, actively treated with
wise therapeutic use of benzodiazepines. Let us hope that future research studies in this field will provide
insights into all these reservations.
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