
Statistical compared to clinical
significance and the risk of misattribution

To the Editor:

We read with interest the observational analysis by VOZORIS et al. [1] of the putative association between
the prescription of new antidepressants (selective serotonin reuptake inhibitors (SSRIs) or
serotonin-noradrenaline reuptake inhibitors (SNRIs)), and hospitalisation and mortality in people with a
diagnosis of chronic obstructive pulmonary disease (COPD). In this nonrandomised analysis of
administrative health data, people who got a new prescription of these antidepressants faced a worse
prognosis including a 26% increase in pneumonia-related mortality and a 20% higher risk of death from
all causes [1]. This analysis used similar methodology as previous papers on benzodiazepines and opioids
and shares the same important shortcomings [2, 3].

The associations between antidepressant prescription and increased hospitalisation and mortality likely
reflect the underlying illness(es) and other unmeasured factors rather than an actual drug effect; the
authors acknowledge the general inability of observational studies to establish causative relationships. This
analysis, therefore, does not support the authors’ conclusions that these findings “should prompt
prescribers to consider the potential for increased respiratory-related morbidity and mortality in SSRI/
SNRI prescribing decision making” [4].

People who have a clinical encounter which results in a prescription for antidepressants are likely to differ
from those who do not in important ways. The severity of underlying illness, in this case both of COPD or
anxiety/depression, and the indication for the drug treatment are recognised as key confounders [5],
neither of which can be controlled for in this dataset. In addition, data were unavailable on other
important factors such as smoking exposure, lung function, alcohol consumption, socioeconomics,
symptoms, dietary status and behaviours including fitness and activity. We acknowledge that the authors
did what can be done to control for the limited factors available, but excluding people with a reimbursed
palliative care consultation in a health system where only 5% of all decedents from COPD have a palliative
care consultation [6] is clearly insufficient. The risk of death or hospitalisation is not equal for all people
included in this cohort study. The findings of the study, therefore, reflect an association between expected
deaths and symptom interventions offered to people with symptomatic life-limiting disease. In light of
this, the moderately higher rates of hospitalisation and death in people with treatment is no surprise.

That the findings are related to confounding is supported by the fact that the increased risks disappeared
when analysed only in people with diagnosed psychiatric illness. The reason for this is more likely better
adjustment for underlying illness (confounding) than a biological rationale. There was also no dose–
response relationship. Of note, the large number of participants in the study increases precision but does
not affect confounding, risking yielding a more precise estimate of a spurious association [7].

We are not suggesting that observational studies of potential drug effects should be avoided. However,
crucial factors must be considered in the design and interpretation of these studies such as the
pre-likelihood of a true effect (in line with a Baysian approach), the size of the effects, and the ability of
the study to control for key confounders such as severity of the illness(es) related to the treatment and
outcomes (both benefits and harms). The risk of confounding in observational studies is high when the
treatment is strongly related to underlying illnesses which, in turn, have strong relationships with the
studied outcomes. Using a similar design as in the present study, one may find substantial negative
associations between treatment of any serious and distressing symptom and clinical outcomes, e.g. for
bronchodilators for airflow limitation, for starting pulmonary rehabilitation, for use of mobility aids and
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even for smoking cessation. Confounding is likely for all palliative interventions given to relieve symptoms
in the setting of advancing disease.

We agree with the authors’ statement that “absolute adverse event rates of our positive outcomes are
relatively small, and therefore may not be clinically significant or they may not have remained positive had
additional covariates been controlled for.” The clinician (as well as other people) should remain sceptical,
interpret the findings in the light of pre-likelihood of true effect and the risk of residual confounding, and
await further evaluation of net-benefit using randomised data where possible before changing clinical
practice.
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From the authors:

We thank M. Ekström and colleagues for their interest in our study [1] and for their comments. The
central concepts that M. Ekström and colleagues express in their correspondence are that our findings of
increased respiratory-related morbidity and mortality in association with new serotonergic antidepressant
use among older adults with chronic obstructive pulmonary disease (COPD) “likely reflect the underlying
illness(es) and other unmeasured factors rather than an actual drug effect”.

Regarding the possibility of underlying COPD severity or the presence of psychiatric disease or other
comorbidity accounting for the increased morbidity and mortality observed among new users of
serotonergic antidepressants, it is important for M. Ekström and colleagues to recognise that we used
propensity score matching methods in our study, which resulted in the balancing of multiple markers of
COPD severity (including the frequency and recency of prior COPD exacerbation, duration of COPD and
receipt of COPD medications) between treated and control individuals. Furthermore, balance was induced
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between treated and control individuals on the presence of psychotic and non-psychotic psychiatric disease
and on 11 additional comorbidity categories (in addition to the Johns Hopkins Adjusted Clinical Group,
which is a validated measure of patient morbidity burden). Furthermore, we undertook several sensitivity
analyses, whose purpose was to help further minimise the possibility of underlying illness severity
influencing findings. We evaluated our outcomes stratifying by COPD exacerbation frequency history,
which is known to be the strongest predictor of COPD morbidity [2]. We found significantly elevated rates
of all-cause mortality among new users of serotonergic antidepressants, who had no previous COPD
exacerbation, which would be the healthiest COPD subgroup and least likely to be influenced by
confounding by indication. We also evaluated our outcomes in a sensitivity analysis where new tricyclic
antidepressant users formed the control group (see the online supplementary material for our article [1]),
because serotonergic antidepressants and tricyclic antidepressants have similar prescribing indications.
Compared to new tricyclic antidepressant users, we observed significantly increased rates of hospital
admission for COPD or pneumonia, COPD or pneumonia-related mortality and all-cause mortality
among new serotonergic antidepressant users. In contrast to what M. Ekström and colleagues have written,
the fact that increased rates of respiratory-related morbidity and mortality were observed among the
subgroup of new serotonergic antidepressant users without pre-existing psychiatric disease (which is likely
to be a healthier subgroup of individuals, compared to those with established psychiatric disease) again
minimises the chances that our findings are influenced by confounding by indication. Finally, the fact that
we used new drug receipt (but not of a serotonergic antidepressant) to define inclusion into the control
group also helped serve to decrease the likelihood of underlying unstable health potentially explaining any
differences observed between the exposed and control groups.

Regarding unmeasured factors not included in our propensity score model influencing our results, we
acknowledged this possibility in our article [1]. However, for our findings to be “likely” to be explained
by this possibility, as M. Ekström and colleagues have written, is simply speculation on their
part. M. Ekström and colleagues offer no evidence to support the premise that, had additional covariates
been adjusted for in our analysis, this would have been “likely” to have rendered our positive findings
nonsignificant. It is also not clear how some of the unmeasured factors they listed, like alcohol
consumption and dietary status, if indeed different between the exposed and control groups, would have
possibly contributed to increased COPD-related morbidity and mortality. M. Ekström and colleagues also
incorrectly list socioeconomics and smoking exposure as variables uncontrolled for in our analysis. In our
propensity score model, several markers of socioeconomic status were included, as was receipt of smoking
cessation pharmacotherapy within the previous year (which is a proxy measure for recent cigarette
smoke exposure).

M. Ekström and colleagues write that using a similar observational study design to that which we have
used, one might naturally find spurious, negative associations between established treatments for COPD
(e.g. inhalers) and COPD outcomes, since receipt of treatment is related to underlying illness and
underlying illness influences outcomes. However, this assertion is contradicted by a number of published
observational studies evaluating the real-world effectiveness of combination versus single-agent inhaler
therapy among individuals with COPD, where combination inhaler therapy (which may be more likely to
be given to individuals with more symptomatic or unstable COPD, compared with a single-agent inhaler)
was not found to be associated with increased rates of negative respiratory outcomes compared with
single-agent inhaler therapy [3–5].

We agree with the concluding comment of M. Ekström and colleagues that further research is warranted
(both in the form of randomised, placebo-controlled clinical trials and real-world observational studies) to
more fully understand the potential benefits and harms of serotonergic antidepressants in the COPD
population. It worth noting, however, that randomised clinical trials to date have failed to demonstrate that
serotonergic antidepressant drugs are beneficial for either depression and anxiety [6–8], or refractory
dyspnoea [8–10], among individuals with COPD.
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