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Abstract: Background: Although upper and lower respiratory tract diseases coexist, stud-
ies discussing the relationship between chronic rhinitis (CR) and chronic obstructive pul-
monary disease (COPD) are limited. Fluticasone nasal sprays are common treatment
options for patients with rhinitis. Therefore, we aimed to investigate the effects of flutica-
sone nasal spray on patients with both CR and COPD. Methods: A retrospective review
was performed using data from former smokers with CR and COPD at China Medical
University Hospital (CMUH). Based on their medication history, patients were allocated
into Group A, who had received treatment with fluticasone nasal spray, and Group B,
who had never received this treatment. Pulmonary function test results, including forced
expiratory volume in 1 s (FEV1) and forced vital capacity (FVC), were collected for both
groups before treatment and one year after treatment. Statistical analysis was performed to
evaluate the impact of fluticasone nasal spray treatment on pulmonary function. Results:
A total of 123 former smokers were included, with 62 patients in Group A and 61 patients
in Group B. At baseline, there was no significant difference in age, sex, and pulmonary
function between the two groups. After one year of treatment, Group A showed an upward
trend in pulmonary function, with the FEV1 increasing from 1.613 ± 0.554 to 1.708 ± 0.675
(p < 0.05) and the FVC increasing from 2.540 ± 0.694 to 2.670 ± 0.839 (p < 0.05). On the
other hand, Group B exhibited a downward trend in pulmonary function after one year,
with the FEV1 decreasing from 1.609 ± 0.554 to 1.544 ± 0.517 (p < 0.05) and the FVC
decreasing from 2.586 ± 0.665 to 2.495 ± 0.679 (p < 0.05). Conclusions: This retrospective
study suggests that the combined use of fluticasone nasal spray may be associated with
improved pulmonary function in former smokers with both CR and COPD. This finding
supports the concept of “united airway disease”.

Keywords: chronic rhinitis; chronic obstructive pulmonary disease; nasal spray

1. Introduction
Chronic rhinitis (CR) is characterized by inflammation of the mucous membranes in

the nasal cavity, with symptoms such as rhinorrhea, nasal congestion, nasal itching, and
sneezing that persist for more than 12 weeks [1]. Common treatment options for patients
with rhinitis include antihistamines and corticosteroid nasal sprays.
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Chronic obstructive pulmonary disease (COPD) is characterized by persistent airway
inflammation, resulting in airflow obstruction that is difficult to reverse, impairing the
movement of gases in and out of the respiratory tract. It includes two major types: chronic
bronchitis and emphysema. Common symptoms include cough, sputum production,
and wheezing. Smoking is the primary risk factor for COPD. Treatments include long-
acting beta-agonists (LABAs), long-acting muscarinic antagonists (LAMAs), and inhaled
corticosteroids (ICSs) [2].

Upper and lower respiratory tract diseases often coexist and are closely related. More-
over, treatments targeting upper respiratory tract diseases may improve the outcomes of
lower respiratory tract diseases, which supports the concept of “united airway disease” [1].
The association between rhinitis and asthma has been extensively studied, and they have
been found to be highly correlated. However, the relationship between rhinitis and COPD
remains unclear.

From an epidemiological perspective, patients with COPD have a higher proportion of
nasal symptoms than individuals without lung disease. A study conducted on 65 patients
with moderate-to-severe COPD, using the Sinonasal Outcome Test (SNOT-20), revealed
that 88% of the patients experienced nasal symptoms throughout the week, with nasal
discharge being the most common symptom [3]. In another study conducted in London
involving 61 patients with COPD, a high prevalence of nasal symptoms (75%), including
nasal discharge (52.5%) and sneezing (45.9%), were observed [4]. Another large-scale study
in Sweden (n = 8469) reported that 33% of participants had sinus symptoms. Approximately
40% of the patients with COPD exhibited notable nasal symptoms, which were more
common among smokers [5].

In addition to nasal symptoms, patients with COPD have a higher incidence of chronic
rhinosinusitis (CRS) compared to the general population. A study in the Netherlands
assessed the prevalence of various comorbidities among 290 patients with COPD and
421 matched controls without lung disease. The CRS incidence in patients with COPD
(12.4%) was significantly higher than that in the control group (2.5%) [6]. Another Canadian
study with 73,364 participants demonstrated that CRS was more common among partici-
pants with a history of smoking, asthma, or COPD [7]. Furthermore, patients with CRS also
have an increased incidence of lower respiratory tract diseases. A clinical evaluation study
of 25 patients with CRS observed that 60% demonstrated related lower respiratory tract
involvement, with 24% having asthma and 36% having small airway disease [8]. These
studies indicate a strong association between CRS and COPD.

However, studies discussing the relationship between CR and COPD are limited. This
is a novel research topic, as the impact of nasal treatment on COPD outcomes remains
largely unexplored. Therefore, we aimed to study the effect of treatment targeting the nasal
passages on COPD outcomes. We analyzed data from a group of patients with both CR
and COPD and evaluated the effects of corticosteroid nasal spray.

2. Methods
2.1. Study Design

A retrospective review was conducted using data from former smokers with CR and
COPD at China Medical University Hospital (CMUH), with all diagnoses confirmed by
visiting staff. All patients received COPD treatment following the guidelines outlined by
the Global Initiative for Chronic Obstructive Lung Disease (GOLD). This study protocol
was approved by the ethics committee of CMUH, ensuring that all research procedures
adhered to ethical standards and guidelines. The study was conducted under the ethical
approval code CMUH111-REC3-139, and underscores our commitment to maintaining the
highest ethical considerations in our research involving human participants.
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We allocated the patients into two groups: (1) Group A, who had received treatment
with fluticasone nasal spray; and (2) Group B, who had never received fluticasone nasal
spray treatment. We evaluated whether the treatment for rhinitis impacted the effectiveness
of COPD treatment. Pulmonary function test results, including forced expiratory volume in
1 s (FEV1) and forced vital capacity (FVC), were collected for both groups before treatment
and one year after treatment. The initial fluticasone nasal spray dose was 110 mcg once
daily (two sprays in each nostril). When symptoms were under control, the dose was
reduced to 55 mcg once daily (one spray in each nostril).

2.2. Inclusion and Exclusion Criteria

Former smokers aged ≥18 years who were diagnosed with both CR and COPD
based on clinical symptoms, medical history, and pulmonary function tests were included.
According to the EPOS guidelines, the diagnosis of CR was determined based on symptoms
such as rhinorrhea, nasal congestion, nasal itching, and sneezing, persisting for more than
12 weeks. According to the GOLD guidelines, the diagnosis of COPD was based on
pulmonary function test results with a FEV1/FVC ratio < 70%.

Patients under 18 years of age, pregnant women, never-smokers, antihistamine users,
and individuals with asthma, pneumonia, tuberculosis, cystic fibrosis, primary ciliary
dyskinesia, lung cancer, lung transplant recipients, autoimmune diseases, genetic diseases,
or other serious illnesses were excluded.

2.3. Data Collection

We reviewed the medical records of patients who visited CMUH between 2016 and
2023, and identified individuals diagnosed with CR and COPD. Patient history, clinical
records, medication records, and pulmonary function test results were collected. We
searched the clinical database and then manually checked the data to determine whether
the participants met the inclusion and exclusion criteria.

2.4. Data Analysis

The data were analyzed using SPSS software (version 26, IBM, Armonk, NY, USA). We
used an independent-sample t-test to compare groups A and B. A paired-sample t-test was
used to evaluate the changes in pulmonary function within Group A and B over one year.
The data did not significantly deviate from normality. Therefore, the t-test was appropriate
for the analysis. Statistical significance was set at p < 0.05.

3. Results
In this study, 123 former smokers with CR and COPD were included. Group A

comprised 62 patients who received treatment with fluticasone nasal spray, while Group B
comprised 61 patients who had never received this treatment. The baseline characteristics
of the patients are presented in Table 1. The values are expressed as the mean ± standard
deviation (SD).

The average age of patients in Group A was 66.6 ± 11.0 years, comprising 84% men
and 16% women. The average age of patients in Group B was 69.3 ± 10.0 years, comprising
82% men and 18% women. No significant difference in age, sex, and pulmonary function
was observed between the two groups. Regression analysis revealed that there was no
confounder, apart from fluticasone nasal spray, affecting the change in pulmonary function.
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Table 1. The baseline characteristics of the patients.

Characteristics
Group A Group B

p-Value
(n = 62) (n = 61)

Sex, n (%)
Male 52 (84%) 50 (82%)

0.781Female 10 (16%) 11 (18%)
Age

Mean ± SD 66.6 ± 11.0 69.3 ± 10.0 0.157
FEV1

Mean ± SD 1.613 ± 0.554 1.609 ± 0.554 0.972
FVC

Mean ± SD 2.540 ± 0.694 2.586 ± 0.665 0.709
Abbreviations: FEV1 = forced expiratory volume in 1 s; FVC = forced vital capacity.

After one year of treatment, Group A revealed an upward trend in pulmonary function,
with the FEV1 increasing from 1.613 ± 0.554 to 1.708 ± 0.675 (p < 0.05) and the FVC
increasing from 2.540 ± 0.694 to 2.670 ± 0.839 (p < 0.05). Group B, which did not receive
fluticasone nasal spray treatment, exhibited a downward trend in pulmonary function after
one year, with the FEV1 decreasing from 1.609 ± 0.554 to 1.544 ± 0.517 (p < 0.05) and the
FVC decreasing from 2.586 ± 0.665 to 2.495 ± 0.679 (p < 0.05). Detailed information is
presented in Table 2.

Table 2. The pulmonary function test values of the patients.

Group Pulmonary
Function

Time
p-ValueBefore

Treatment
One Year After

Treatment

Group A
(n = 62)

FEV1
Mean ± SD 1.613 ± 0.554 1.708 ± 0.675 0.044 *

FVC
Mean ± SD 2.540 ± 0.694 2.670 ± 0.839 0.022 *

Group B
(n = 61)

FEV1
Mean ± SD 1.609 ± 0.554 1.544 ± 0.517 0.035 *

FVC
Mean ± SD 2.586 ± 0.665 2.495 ± 0.679 0.034 *

Abbreviations: FEV1 = forced expiratory volume in 1 s; FVC = forced vital capacity. * p < 0.05.

4. Discussion
Smoking appears to be the cause of CR and COPD in these patients. Harmful com-

ponents in cigarette smoke may act as irritants. Long-term cigarette smoke exposure may
cause chronic inflammation of both the upper and lower airways. A close association
between smoking and rhinitis has been reported. A study targeting the U.S. population ob-
served that smoking was associated with an increased prevalence of CR. Smokers reported
upper and lower respiratory tract diseases more frequently than non-smokers [9]. Another
study that randomly sampled 2044 participants revealed that smoking was associated with
an increased risk of non-infectious rhinitis (NIR) [10]. Furthermore, another study revealed
that this relationship exhibited a dose–response pattern. A follow-up study involving
191 men found that smokers had a higher proportion of CR compared to non-smokers. A
higher frequency of smoking was associated with an increased prevalence of CR among
participants [11].

Nasal symptoms may exacerbate COPD. A survey of 4280 participants found that
certain nasal symptoms and nasal symptom-provoking exposures, which are different
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from those typically associated with asthma, may indicate an increased risk of developing
COPD [12]. Another study analyzing 2176 COPD patients found that comorbid CR is
significantly associated with 30-day COPD-related readmissions [13]. Additionally, a study
involving 107 COPD patients reported that a history of sinusitis is associated with treatment
failure during acute exacerbations of COPD [14]. Furthermore, COPD also increases the
risk of rhinitis. A study from Sweden reported that the risk factors for NIR include COPD,
smoking, and allergies. The results suggest an association between NIR and inflammation
of the upper and lower respiratory tracts in COPD [15].

The upper and lower airways share similar histology, are exposed to comparable irri-
tants, and exhibit similar inflammatory responses. Upper and lower airways may influence
each other through certain inflammatory mediators. If similar inflammatory responses
could be found throughout the upper and lower airways, it would support the concept
of “united airway disease”. Some studies have collected samples from upper and lower
respiratory tracts and observed consistent inflammatory mediators. One study included
14 smokers with COPD, 7 smokers without COPD, and 7 controls, and examined their nasal
and bronchial biopsy specimens. Squamous metaplasia occurs in the nasal and bronchial
epithelium of smokers with or without COPD. Smokers with COPD exhibited a higher
concentration of neutrophils in the nasal and bronchial mucosa, whereas smokers without
COPD exhibited a higher concentration of eosinophils [16]. Another study involving 41 pa-
tients with COPD found that during exacerbations of COPD, there was a higher correlation
between inflammation in the nasal cavity, sputum, and serum compared to stable states,
with proportional increases in inflammatory mediators. The degree of upper respiratory
tract inflammation correlates with that of the lower respiratory tract [17].

There have been two studies reporting contrasting results. One study included
47 patients with COPD and 12 healthy controls. Compared to the control group, pa-
tients with COPD exhibited elevated nasal and sputum IL-8 levels, indicating a correlation
between the inflammation levels in the upper and lower respiratory tracts of patients with
COPD [18]. The other study included 31 patients with COPD and 61 healthy controls.
Patients with COPD reported increased nasal symptoms and nasal inflammation, with
elevated levels of eotaxin, G-CSF, and IFN-γ in the nasal cavity. However, the IL-8 levels
remained unchanged compared to the control group, which contrasts with the findings of
the previous study [19].

The nasal patency may have influenced the pulmonary function test values. Group A,
having received rhinitis treatment, had better nasal patency, resulting in better pulmonary
function values. However, Group B, without rhinitis treatment, had poor nasal patency,
resulting in worse pulmonary function values. Some studies are consistent with our
findings. A study comprising 51 patients with COPD evaluated the airway using acoustic
rhinometry and spirometry. COPD patients experienced chronic nasal symptoms, reduced
nasal patency, and impaired pulmonary airflow, worsening the severity of COPD [20].
Another study included 42 patients with COPD and 12 healthy controls. Compared to the
control group, the COPD group had a higher incidence of nasal symptoms and pathological
findings from nasal endoscopy. The overall nasal airflow resistance was also higher in the
COPD group than in the controls [21].

Both rhinitis treatment (corticosteroid nasal sprays) and COPD treatment (inhaled
corticosteroids) contain fluticasone. Could these nasal sprays directly affect the lungs?
A meta-analysis investigated the impact of corticosteroid nasal sprays on patients with
both rhinitis and asthma. The study results indicated that patients who used corticosteroid
nasal sprays had significant improvements in FEV1 compared to those who did not use the
sprays. However, the improvement in FEV1 was most noticeable only when the patients
were not receiving inhaled ICSs. Adding a corticosteroid nasal spray did not result in



J. Clin. Med. 2025, 14, 3637 6 of 8

significant changes in FEV1 for patients who already used ICSs. This finding indicates
that patients receiving ICSs have already achieved baseline control of their lower airway
inflammation, thereby limiting the potential for further improvement through additional
medications. This study can draw two possible conclusions: First, the improvement in
FEV1 owing to corticosteroid nasal sprays may result from the sprays depositing in the
lungs. Second, reducing inflammation in the upper airway through use of the corticosteroid
nasal sprays may improve the lower airway outcomes [22].

In patients with COPD, using tiotropium (LAMA), salmeterol (LABA), or fluticasone
(ICS) individually can slow down the rate of FEV1 decline [23,24]. Some studies have
indicated that combining LAMAs, LABAs, and ICSs can achieve better results. A study
indicated that the combined use of tiotropium, salmeterol, and fluticasone, compared to a
placebo, improved pulmonary function and disease-specific quality of life, and reduced
the number of hospitalizations for COPD exacerbations and all-cause hospitalizations. In
contrast, compared to the placebo, the combined use of tiotropium and salmeterol did not
statistically improve pulmonary function or hospitalization rates [25].

In another 52-week study, all COPD patients initially used triple therapy with
tiotropium, salmeterol, and fluticasone. At the 12th week, patients were randomly as-
signed to either continue triple therapy or withdraw from fluticasone. The results showed
that although pulmonary function declined in both groups, the decline was significantly
greater in the fluticasone-withdrawal group compared to the fluticasone-continuation
group [26].

Another systematic review indicated that most studies showed that COPD patients
using ICS-containing medications had better pulmonary function compared to those using
non-ICS-containing medications [27].

The differences in study design, ethnicity, and age may account for the variability in
outcomes, where some studies report an improvement in pulmonary function whereas
others show a decline, despite using the same medication. However, a consistent finding
across studies is that COPD patients using ICSs exhibit better pulmonary function.

In this study, the corticosteroid nasal spray improved pulmonary function in patients
with both rhinitis and COPD. Most patients with COPD primarily use LABAs and LAMAs,
with fewer individuals using ICSs. In Group A, only three patients used ICSs, and in
Group B, only two patients used ICSs. The improvement in pulmonary function from
corticosteroid nasal sprays may present through two possible mechanisms. First, it could
result from the deposition of the spray in the lungs. Second, reducing upper airway
inflammation with a corticosteroid nasal spray may improve the lower airways. The low
use of ICSs among our COPD patients may be due to the following reasons: According
to the GOLD guidelines, LABAs or LAMAs are preferred for monotherapy, while ICS
monotherapy is not recommended. For combination therapy, a LABA plus LAMA regimen
is generally used.

Another similar study, focusing on patients with both rhinitis and COPD using corti-
costeroid nasal sprays, reported significant improvements in the COPD assessment test
(CAT), the Sinonasal Outcome Test (SNOT-22), and modified Medical Research Council
scores. This result indicates that corticosteroid nasal sprays have beneficial clinical effects
on COPD symptoms and quality of life [28].

This study has several limitations. The sample size was relatively small, which may
limit the statistical power of the findings. Additionally, the age and sex distributions
between the two groups were not equivalent, potentially affecting the results. The study
also evaluated changes over a short period of one year, leaving long-term effects unclear.
Moreover, the focus on the Taiwanese population may limit the generalizability of the
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findings to other countries and ethnic groups. As this is a retrospective study, future large-
scale, long-term prospective and randomized studies are needed to validate these results.

5. Conclusions
This retrospective study suggests that the combined use of fluticasone nasal spray

may be associated with improved pulmonary function in former smokers with both CR
and COPD. This finding supports the concept of “united airway disease”.
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