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Abstract

Objective: Depression in patients with Chronic Obstructive Pulmonary Disease (COPD) has
been shown to be chronic and potentially increase the burden of symptoms. Selective serotonin
reuptake inhibitors (SSRIs) have anti-inflammatory and serotonergic effects that may improve
lung function. We hypothesized that participants taking SSRIs have better lung function than those
not taking SSRIs. The dataset was the Multi-Ethnic Study of Atherosclerosis (MESA) Lung Study.
Use of SSRIs was assessed by medication inventory; spirometry was conducted following standard
guidelines; dyspnea ratings were self-reported.

Results: Contrary to our hypothesis, FEV1 was lower, and odds of dyspnea were higher among
participants taking SSRIs as compared with those not taking an antidepressant; these differences
persisted even with control for potential confounders including depressive symptoms. We found
no evidence of a beneficial association between SSRI use and lung function or dyspnea in a large
US-based cohort.

SUMMARY
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Using the MESA dataset, we analyzed whether SSRIs are associated with improved
lung function compared to those not prescribed SSRIs
There was no association with SSRIs and lung function

This investigation was among the first to assess the impact of antidepressants on lung
function using epidemiologic methods and use a large, high-quality study

Selective serotonin reuptake inhibitors; depression; lung function; FEVI; dyspnea; COPD

INTRODUCTION

Methods

Chronic obstructive pulmonary disease (COPD) is classified as an inflammatory group of
diseases that cause airflow obstruction, respiratory muscle weakness, and exacerbations that
result in reduced lung function [1]. Prior longitudinal studies have shown that depression

in patients with COPD is chronic and inadequately treated, which may increase the burden
of symptoms for these patients [2]. Even in those without COPD, higher inflammatory
markers are associated with lower lung function [3], suggesting an association between
lung function and inflammation predating the clinical development of obstructive disease.
Reducing inflammation may be beneficial for subclinical disease, in addition to those with
clinically defined obstructive disease.

Some antidepressants, namely selective serotonin reuptake inhibitors (SSRIs), may have
off-label uses in treating COPD symptoms. SSRIs are anti-inflammatory and act upon
serotonin, which is integral to central breathing control [4, 5]. Several prior studies have
suggested an association of SSRI use with better lung health [6, 7] but all have been small
and with limited adjustment for potential confounders. Most recently, fluvoxamine has been
hypothesized to help patients with COVID-19 due to its anti-inflammatory effects [8]. The
purpose of this study is to investigate whether those using prescription SSRIs have better
concurrent lung function and dyspnea ratings than those not using SSRIs in a large US
cohort.

This study uses data from the Multi-Ethnic Study of Atherosclerosis (MESA) Lung Study
(NCT00843271). MESA is a multi-center, population-based, longitudinal study of 6,814
men and women free of clinical cardiovascular disease at ages 45-84 years at baseline (in
2000-02) across six sites in the United States [9]. The MESA Lung Study is an ancillary
study of MESA to test the endothelial hypothesis of COPD and emphysema that recruited
3,965 MESA participants in 2004—06 [10]. The current analysis uses cross sectional data
from Exam 4 (Sept 2005 to May 2007). Analyses were duplicated using data from Exam 5
(Apr 2010 to Dec 2011) to check for robustness.

The institutional review boards of all collaborating institutions and the National Heart
Lung and Blood Institute (National Institutes of Health, Bethesda, MD, USA) approved the
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protocols for MESA and all procedures described herein. All participants provided written
informed consent.

Outcome variables

Exposure

Spirometry, including FEV1, was measured in accordance with American Thoracic Society/
European Respiratory Society guidelines [11, 12] on a dry-rolling-sealed spirometer
(Occupational Marketing, Inc., Houston, TX) as previously described [12]. Trained
interviewers assessed dyspnea at both exams. Dyspnea is defined as a positive answer to
one of the following questions: “When walking on level ground, do you get more breathless
than people your own age?” or “Do you ever have to stop walking due to breathlessness?”
Dyspnea was coded dichotomously (yes (1)/no (0)) in logistic regression analyses.

Medications were assessed by medication inventory, in which participants were asked to
bring in their current medications, which were recorded. The exposure of interest was

use of SSRIs and, for secondary analyses, other antidepressants. Antidepressants were
categorized according to the Anatomical Therapeutic Chemical classification system (SSRIs,
tricyclic antidepressants, and serotonin norepinephrine reuptake inhibitors) [13]. We coded
this variable as an indicator variable (yes (1)/no (0)) to indicate whether a participant
self-reported use of the drug or not at the time of the visit.

Statistical analysis

Results

Analyses were conducted in SAS 9.4 (Cary, NC). We excluded participants if they a) did not
have exposure (medication) information available, b) were on more than one antidepressant
or ¢) were missing data on any confounder included in the model. FEV1 was analyzed

using multiple linear regression, dyspnea was analyzed using logistic regression. Results are
shown as unadjusted, adjusted model 1 [adjusted for age, sex, race/ethnicity, height, weight,
smoking status, pack-years, and depressive symptoms (using the Centers for Epidemiologic
Studies Depression (CES-D) scale [14])], and adjusted model 2 (variables from model 1 +
serotonin and norepinephrine reuptake inhibitors and tricyclic antidepressants).

As inhaled corticosteroids and bronchodilators are the current medications for low lung
function, we performed an additional sensitivity analysis that included an indicator variable
for common medications that affect lung function in the model.

The MESA Lung sample consisted of 3,542 participants (Table 1). We excluded 11
participants from further analysis since they were on more than one antidepressant. The
mean age of the sample was 66+10 years, 51% were female, 35% White, 16% Asian, 26%
Black, and 23% Hispanic. Approximately 9% were current smokers and 39% were former
smokers, with an average of 22 pack-years. The mean + standard deviation of FEV1 was
2387+732mL; dyspnea was reported in 15% of the cohort. The average CES-D score was 8,
with 14% classified as depressed according to the CES-D scale (CES-D>16).

Respir Med. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armstrong et al.

Page 4

There were 178 participants on SSRIs, 42 on serotonin norepinephrine reuptake inhibitors,
and 38 on tricyclic antidepressants. The mean age was roughly similar across antidepressant
groups, with those on tricyclic antidepressants being slightly older. The SSRI group had the
highest proportion of current smokers and the lowest FEV1% at baseline. This group also
had the largest proportion of participants who were depressed.

Forced expiratory volume in one second

Dyspnea

The unadjusted and adjusted findings from the linear regression models between SSRIs and
FEV1 for Exam 4 are in Table 2. At both exams, findings indicate an inverse relationship
between SSRIs and FEV1. 95% confidence intervals excluded a strong association in the
direction hypothesized.

Results from the logistic regression models assessing the relationship between SSRIs and
dyspnea are in Table 3. SSRIs were associated with an increased odds of dyspnea in both the
unadjusted and adjusted models. 95% confidence intervals excluded a strong association in
the direction hypothesized.

Sensitivity analysis

Adding lung function medications to the models decreased the effect sizes slightly, but the
direction and results remained consistent.

Discussion

We hypothesized that SSRIs might be associated with better lung function through their
anti-inflammatory and serotonergic effects. The results did not support our hypothesis;
indeed, the associations found were in the opposite direction. Using a large population-based
prospective dataset, we found that SSRIs were inversely associated with FEV1 and dyspnea,
after controlling for confounders. Furthermore, this association persisted after further
controlling for serotonin norepinephrine reuptake inhibitors and tricyclic antidepressants.
This indicates that a better understanding of the effects of anti-depressants on lung function
may be warranted.

Prior research on the associations of antidepressants and lung function have been in small
studies [6, 7]. Momtaz et al. studied two groups of age- and sex-matched severe COPD
participants (n=50), one of which received fluoxetine, an SSRI [6]. After 3 months on the
antidepressant, the treatment group increased their FEV1 from 1.10+0.49 to 1.20+0.44 liters
(p=0.01); the group that did not receive antidepressant had no change in FEV1. In a study by
Perna et al., six participants were treated with citalopram, an SSRI, and after 1 month, their
FEV1 significantly increased from 0.91+0.17 to 1.12+0.15 liters (p<0.05) [7].

Although we controlled for depression in this study using the CES-D, we have no measure
of the severity of depression prior to being on an antidepressant. Even in individuals

who were on antidepressants, the depression scores were still elevated, and a significant
proportion had scores indicating depression. Since depression is linked to increased levels
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of inflammation [15], it is possible that the increased inflammation seen in depression
overrides the potential anti-inflammatory effects of SSRIs. Therefore, we may be seeing

an increase in inflammation from depression leading to a decrease in lung function rather
than the SSRIs causing a decrease in lung function. Supporting this are results from two
randomized, placebo-controlled studies by Brown et al. involving patients with asthma and
major depressive disorder. The authors found there was no change in the dyspnea scale after
treatment with SSRIs [16, 17]; however, participants who were able to achieve a depression
remission had greater reductions in dyspnea than those that did not. Further studies may
assess inflammation as a mediator between antidepressant and lung function.

There are several strengths to this study. This investigation was among the first to assess the
impact of antidepressants on lung function using epidemiologic methods and use a large,
high-quality study. Prior studies have been limited to small sample sizes and often did not
consider potential confounding; this study included measures of demographics, depressive
symptoms and smoking status.

Limitations

Limitations of the current study include the non-randomized, cross-sectional design and lack
of information on antidepressant dose. Confounding by indication is a possibility, but due

to the cross-sectional design, we are unable to assess temporality. We do not know the true
reason for antidepressant prescription as they can be prescribed for conditions other than
depression, such as anxiety and neurogenic pain, and we have no data on the adherence

and dose of the antidepressants. Lastly, there were few participants in severe or very severe
stages of COPD; it is therefore unknown if they would benefit from antidepressants.

Conclusion

In conclusion, although small, poorly controlled studies have shown an association between
SSRIs and better lung endpoints, we were unable to replicate these findings in a large
observational cohort.
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CES-D Centers for Epidemiologic studies depression
COPD Chronic obstructive pulmonary disease
FEV1 forced expiratory volume in one second
MESA Multi-Ethic Study of Atherosclerosis
SSRI Selective serotonin reuptake inhibitor
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