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Abstract

Background: Effective airway clearance is a critical component of chronic obstructive
pulmonary disease (COPD) management. Airway clearance devices (ACDs) can assist
this, but their effectiveness relies on consistent use in clinical practice. Objectives:
To identify awareness and clinical practice related to device use for people with
COPD among respiratory therapists and physiotherapists in Saudi Arabia. Materials
and Methods: The study employed A cross-sectional online survey was conducted
across Primary and secondary healthcare among respiratory care and physiotherapy
practitioners working in various healthcare settings across Saudi Arabia. The survey
assessed familiarity with, attitudes towards, and utilisation of different types of ACDs in
different clinical scenarios. Results: 423 healthcare practitioners completed the survey.
The survey participants were predominantly male (57%), with a median age range of
20-30 years. They were predominantly Saudi citizens (89.4%), bachelor's degree
holders (82.5%), respiratory therapists (84.2%), and worked in governmental hospitals
(58.9%). Almost all participants were aware of at least one ACD, with Flutter devices
(58%) being the most recognised, followed by Acapella (30%). 77.5% of participants
reported always or usually using devices in patients with daily difficulty in clearing
thick sputum, but there was less consistency where the sputum burden was not as
severe. The Acapella device was preferred by 56%, with 18% preferring the Flutter.
85% of participants reported basing device use on clinical practice guidelines, with the
Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines being the most
cited. Conclusion: Awareness of sputum clearance devices is high among this group of
healthcare professionals in Saudi Arabia, but variation in practice highlights the need
for further research.
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Introduction

hronic obstructive pulmonary disease (COPD) is a

progressive and debilitating respiratory condition

that affects millions of individuals worldwide.
Characterised by persistent airflow limitation and chronic
respiratory symptoms, such as breathlessness, chronic
cough, and excessive mucus production, COPD is a major
cause of morbidity and mortality globally. According
to the World Health Organisation, COPD ranks as the
third leading cause of death, with over 3 million deaths
annually attributed to the disease. The primary risk
factors for developing COPD include smoking, exposure
to harmful pollutants, early life disadvantage, and genetic
predispositions, including alpha-1 antitrypsin deficiency
[1,2]. As the disease progresses, COPD patients often
experience acute exacerbations, marked by worsening
respiratory symptoms and increased mucus production,
which can significantly reduce quality of life and lead to
frequent hospitalisations.

Airway clearance is a central component of COPD
management, particularly for patients who experience
frequent mucus retention. Mucus hypersecretion and
impaired mucociliary clearance are characteristic features
of COPD, which can contribute to the obstruction of
airways, increase the risk of infections, and exacerbate
the inflammatory processes within the lungs. Standard
therapeutic interventions include smoking cessation,
pharmacological treatments such as bronchodilators
and corticosteroids to reduce inflammation and
improve airflow, as well as learning chest physiotherapy
manoeuvres like the Active Cycle of Breathing (ACBT).
However, for patients who struggle with effective mucus
clearance, additional non-pharmacological interventions,
such as the use of airway clearance devices (ACDs), can
be recommended [3-0].

These devices facilitate the clearance of secretions
from the airways by generating positive expiratory
pressure or oscillations thatloosen mucus, making it easier
to expectorate. Several types of ACDs are commonly
used, including positive expiratory pressure (PEP)
devices, oscillating PEP devices such as the Acapella
and Flutter, and high-frequency chest wall oscillation
devices. Clinical studies have shown that these devices
not only improve mucus clearance but also enhance
exercise capacity, reduce the frequency of exacerbations,
and improve overall quality of life for COPD patients
[5,7,8]. The use of ACDs in COPD management varies
significantly across different healthcare systems and
geographic regions [9-11].

Studies conducted in the UK indicate a significant
discrepancy has been noted between the prescription
of carbocisteine, a mucolytic agent, and ACDs such as
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the Acapella or Flutter devices, with the former being
prescribed at a much higher rate [3,7]. While the clinical
benefits of ACDs may be acknowledged, possible
barriers related to clinician familiarity, device accessibility,
or patient preference limit their widespread use.

Saudi Arabia faces significant challenges in addressing
COPD due to rapid industrialisation, rising human
activity emissions, increased prevalence of smoking, and
environmental factors such as frequent dust storms, all
of which contribute to the rising burden of respiratory
diseases in the country [12]. According to local
health statistics, COPD remains underdiagnosed and
undertreated in many regions, particulatly in rural areas
where access to specialised respiratory services remains
limited [13-15].

Although national guidelines, such as those from
the Saudi Thoracic Society, outline general management
strategies for COPD, they provide limited guidance
on Airway Clearance Devices (ACDs), including
oscillatory positive expiratory pressure (OPEP) devices,
which are suggested as additional support for patients
with persistent mucus production [16]. Devices like
the Flutter and Acapella are recognised for their
effectiveness in sputum clearance, yet their integration
into COPD care in Saudi Arabia is often overlooked.
This may stem from a lack of detailed protocols for
incorporating these devices into standard practice.
Additionally, while international guidelines, such as the
GOLD recommendations, endorse airway clearance
techniques for suitable patients, the implementation of
ACDs in Saudi Arabia remains inconsistent. A previous
survey revealed that although healthcare providers in
Saudi Arabia are aware of the existence and benefits of
ACDs, their use in clinical practice was limited [9]. The
study highlighted that while devices like the Flutter and
Acapella are known to many practitioners, they are often
underutilised, with pharmacological treatments such as
bronchodilators and mucolytics taking precedence [9].

Several factors contribute to the limited use of
ACDs in Saudi Arabia. These include a lack of training
and education among healthcare providers regarding
the proper use of these devices, variability in clinical
practice guidelines, and limited access to respiratory
physiotherapists who are trained to prescribe and manage
ACD therapy. There is a need for more robust clinical data
from local studies to support the routine use of ACDs in
COPD management, as much of the current research is
based on studies conducted in Western populations with
potentially different disease phenotypes and healthcare
contexts [10,11,17].
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Materials and Methods

This study used a cross-sectional survey design to
evaluate perceptions and clinical practice regarding the
utilisation of airway clearance devices (ACDs). The
survey was conducted online, specifically targeting
healthcare professionals specialising in respiratory
therapy and physiotherapy within Saudi Arabia.

The database from the Saudi Commission for Health
Specialties (SCFHS) was used to identify and access the
contact information of certified/ registered respiratory
therapists (RTs) and physiotherapists (PTs), who were
contacted by email to invite them to participate in
the study. The invitation was also distributed via the
WhatsApp mobile application for the Saudi Respiratory
Therapy Group and the Physiotherapy Group. The
included population in this study was licensed RTs
and PTs who worked with COPD patients, and this
was stated clearly in the consent form as well as the
invitation to this study. Exclusion criteria were RTs and
PTs students, administrative staff, or those not involved
in direct COPD care.

The sample size for this study was determined using a
standard formula for descriptive cross-sectional studies.
According to the recent data, the number of respiratory
therapies in Saudi Arabia is around 3618, and assuming
a 95% confidence level, a 5% margin of error, and
an expected response distribution of 50% (the most
conservative estimate to ensure maximum sample size),
the minimum required sample size was calculated to be
348 participants [18,19].

The questionnaire used in this study was a validated tool
previously employed by Alghamdi et al. to collect data on
mucus clearance devices among healthcate practitioners.
It was originally developed to assess key aspects of clinical
practice related to the use of airway clearance devices
(ACDs) in the management of COPD patients [|9]. It
included questions to evaluate awareness of devices such
as Flutter, Acapella, Aerobika, and PEP masks, as well as
the frequency of use in specific clinical scenarios rated
on a 5-point Likert scale (always to never). Participants
were asked about the number of patients started on
these devices in the past year, their preferred device, and
how they provide devices to patients (e.g., prescription
or patient purchase). Additionally, the survey addressed
adherence to clinical practice guidelines as detailed in
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Table 1. The mixed format of closed-ended and scenario-
based questions ensured a detailed understanding of
both knowledge and practice trends.

The data gathered from the survey were analysed using
Statistical Package for the Social Sciences (SPSS) software
to extract descriptive statistics and identify trends.
The descriptive statistics provided a detailed overview
of the sample, including demographic information,
levels of experience, and the professional roles of the
participants. For questions about the frequency of device
use in different clinical scenarios, responses were initially
categorised on a 5-point Likert scale: “always,” “usually,”
“sometimes,” “rarely,” and “never.” Data were reported
using frequencies and percentages.

Results

A total of 423 healthcare providers participated in the
online survey. The demographic characteristics of
the participants are detailed in Table 2. The majority
of respondents were male (n = 241, 57%) and aged
between 20 and 30 years (n = 287, 67.8%). Most
participants held a bachelor’s degree (n = 349, 82.5%)
and were Saudi nationals (n = 378, 89.4%). Respiratory
therapists constituted the largest professional group (n
= 356, 84.2%), and physiotherapists (n = 67, 15.8%).
The predominant workplace setting was governmental
hospitals (n =365, 86.3%). In terms of clinical experience,
the largest group had 3—4 years of experience (n = 150,
36.9%), followed closely by those with 1-2 years (n =
108, 25.5%) and 5-6 years (n = 115, 27.2%). Table 2
presents the characteristics of survey participants.

Participant awareness of various airway clearance
devices ACD was assessed. All participants (423 out
of 423) reported awareness of at least one ACD. The
most commonly recognized devices were Acapella and
Flutter. As shown in Figure 1, awareness of the different
types of ACDs generally increased with years of clinical
experience. For instance, awareness of Flutter increased
from 50% among those with 1-2 years of experience
to 70% among those with more than 8 years. Similarly,
awareness of a cappella increased from 30% to 50%,
PEP Mask from 10% to 30%, Aerobika from 5% to
15%, and Aerosure from 3% to 10% across the same
experience ranges. Figure 1 presents awareness of ACDs
in relation to years of experience.

J Med Rehab Sci., Vol. 2 (2), pp: 82-93 (2025)
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TABLE 1. SURVEY ON USE OF AIRWAY CLEARANCE DEVICES IN COPD CARE

Items

Questions

Options/Scenarios

Response

Additional
Information

Awareness

Which of the following
sputum clearance
devices are you aware
of?

e Flutter

» Acapella

» Aerobika

« Bubble Positive Expiratory
Pressure (PEP)

* OPEP mask

« Other (please specify)

Pick one of them
(Pictures of the devices
were provided in the
survey)

How often would you

» COPD patient with daily
difficulty clearing thick
sputum.

» COPD patient producing
sputum throughout the day,

For this
question,
assume that
the person has

last 12 months?

consider the use of but is able to clear it. * Always been taught
. . . . : - . e Usually .
Consideration of using | an Airway clearance » COPD patient with morning « Sometimes an active cycle
ACDs with COPD device to help with sputum only. of breathing
- . . * Rarely .
Airway clearance in the | « COPD patient who only have techniques or
’ . - . . * Never
following situation? sputum with exacerbations. standard care
Has 0-1 exacerbations/year. for Airway
» COPD patients who only has clearance in
sputum with exacerbations. your place
Has 2-3 exacerbations/year
How many patients . .
- | with COPD have you Flutter None
Consideration of using actually started on the | Acapella e 1-2
ACDs with COPD R4 . . * Aerobika PEP mas *3-5
following devices in the . .
 Other devices, please specify | ¢« >5

clearance device to a
COPD patient?

« dvise the patient to buy their
own.
« Other (please specify)

Device preference - if e Flutter
only one device were e Acapella
Preference available for COPD * Aerobika Pick one of them
patients, which would e PEP mask
you choose? « Other (please specify)
¢ | do not provide them.
* | have them available to give
How would you usually . .
. . to patients. Pick the one that
provide an Airway - .
Preference e Prescription. applies most

commonly

Guidelines adhering

Do you recommend
the use of an Airway
device in COPD based
on the clinical practice
guidelines?

* YES
*NO

Choose one of them

Guidelines adhering

If yes, could you
please select the
most suitable clinical
practice guideline you
adhere to?

» Saudi Thoracic Society.

* Domestic clinical practice
guidelines at your centre/
hospital.

» GOLD guidelines for COPD.

* NICE guidelines for COPD.

* AARC guidelines for COPD

Choose one of them

Note: GOLD; Global Initiative for Chronic Obstructive Lung Disease, AARC; American Association for Respiratory Care, NICE; National Institute for
Health and Care Excellence, COPD; Chronic Obstructive Pulmonary Disease. Demographic data were collected as part of this questionnaire. Also, there
was a statement and consent form to check as “Yes” or “No” before the participants could proceed to the questionnaire.

J Med Rehab Sci., Vol. 2 (2), pp: 82-93 (2025)

85




Perceptions and Clinical Practice of Using Airway Clearance Devices in Chronic Obstructive Pulmonary Disease
TABLE 2. CHARACTERISTICS OF SURVEY PARTICIPANTS (N = 423)

Variable | N (%)
Gender
Male 241 (56.9%)
Female 182 (43.1%)
Age range
20-30 287 (67.8%)
31-40 105 (24.8%)
41-50 26 (6.1%)
51-60 4(0.9%)
61-70 1(0.2%)
Level of education
Associate diploma 19 (4.5%)
Bachelor’'s Degree 349 (82.5%)
Master 46 (10.9%)
PhD 9 (2.1%)
Workplace
Governmental Hospital 365 (86.3%)
Non-Governmental Hospital/Private 58 (13.7%)
Nationality
Saudi 378 (89.4%)
Non-Saudi 45(10.6%)
Profession
Respiratory Therapists 356 (84.2%)
Physiotherapists 67 (15.8%)
Experience
1-2 years 108 (25.5%)
3-4 years 156 (36.9%)
5-6 years 115 (27.2%)
7-8 years 17 (4%)
>8 years 27 (6.4%)
Awareness of Airway Clearance Devices by Experience
70+ Flutter

Acapella
PEP Mask
Aerobika
Aerosure

60

50

Awareness (%)

20

101

1-2 years 3-4 years 5-6 years 7-8 years >8 years
Experience

FIGURE 1. AWARENESS OF ACDS AND THE EXPERIENCE YEARS.
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Figure 2 presents clinicians’ reported frequencies of
using ACDs across six distinct clinical scenarios. The data
show substantial variation in ACD use depending on the
severity and nature of the patient’s symptoms. Patients
with daily thick sputum demonstrated the highest rates
of consistent ACD use. In this group, 37.1% of clinicians
reported “Always” using ACDs, while 32.0% reported
“Usually,” and none reported “Never.” This indicates
a strong consensus on the clinical value of ACDs in
managing persistent and severe sputum production. For
individuals who produce sputum but are able to clear it,
the use of ACDs was more moderate and varied. Only
11.3% of clinicians reported “Always” using ACDs, while
the majority chose “Sometimes” (34.8%) or “Usually”
(26.3%). A notable portion (11.5%) reported “Never”
using ACDs, suggesting that ACDs are less commonly
recommended when patients can self-clear. In cases with
morning sputum only, clinicians predominantly selected
“Sometimes” (44.4%) or “Rarely” (22.3%), and just 9.6%
reported “Always” using ACDs. This scenario reflects a
more conservative use pattern, likely due to the transient
or less bothersome nature of symptoms. For patients
experiencing 1-2 exacerbations per year, a substantial
proportion of clinicians reported “Usually” (41.3%)
or “Always” (29.8%) using ACDs. As the frequency of
exacerbations increased to 2-3 per year, the preference
for regular ACD use grew stronger, with 41.0% selecting
“Always” and 34.5% “Usually.” The scenario of more
than four exacerbations per year showed the highest
level of ACD utilization, with 58.7% of clinicians
choosing “Always” and 31.4% “Usually.” Only 1.8%
reported “Never” using ACDs in this group, reflecting a

nearly universal consensus on the importance of ACDs
for patients with frequent exacerbations (Figure 2).
Detailed responses for all participants were provided in
supplementary file.

The bar chart below (Figure 3) illustrates clinicians’
overall clinical practice patterns in using ACDs. The most
common response was “Usually”, reported by 35.8%
of participants, followed by “Sometimes” at 27.7%.
“Always” using ACDs was selected by 26.6%, indicating
that just over a quarter of clinicians use them routinely.
Less frequent use was less common, with “Rarely”
at 7.4% and “Never” at only 2.5%. This distribution
reflects a moderate to high adoption of ACDs in
clinical practice, suggesting that while consistent use
is not universal, most clinicians incorporate ACDs in
some capacity. The relatively low rates of “Rarely” and
“Never” indicate general agreement on the clinical utility
of ACDs, though variability remains in the degree of
implementation.

Healthcare professionals were asked if they recommend
using ACDs for COPD patients and whether they base
their recommendations on clinical practice guidelines.
If they said yes, they were then asked to choose which
guideline they followed. This helped identify the most
commonly used guidelines in their practice. RTs were
found to be more guideline-compliant compared to PTs,
where the data shows that RTs had a higher adherence

Use of Airway Clearance Devices (ACDs) in Different Clinical Scenarios

100+ Frequency of ACD Use
Always
mm Usually
mm Sometimes
8o mm Rarely
9 mm Never
s
L 60f
S
c
g
G 401
a
20}
( ‘\ S S
\,\)@ & ois\ i & i
N c ) D N
R Q \)((\ ,\’fl' o
e @ $
& N N o o &
N o L & & .3
& " C;’ o9 8 &
] & § & &° &
o° \)6\ Q\Oé\ (‘@‘ cd‘ 'b(’@
0 >
& + & o
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Clinical Scenario

FIGURE 2. USE OF ACDS IN DIFFERENT CLINICAL SCENARIOS.
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Clinicians' Clinical Practice Patterns in Using ACDs

351

301

25}

20F

15F

Percentage of Clinicians (%)

Always Usually

Sometimes

Rarely Never

Frequency of ACD Use
FIGURE 3. CLINICAL PRACTICE FOR USING AIRWAY CLEARANCE DEVICES ORGANISED BY YEARS OF EXPERIENCE.

percentage across all major guidelines, including GOLD,
AARC, and the Saudi Thoracic Society guidelines. For
instance, 90% of RTs adhered to the AARC guidelines,
which emphasise the importance of oscillatory devices
like Acapella, as these align closely with their specialised
respiratory training focused on enhancing mucus
clearance. Similatly, RTs adherence to GOLD guidelines
was about 85%, reflecting their strong inclination towards
evidence-based practice in managing sputum clearance.
On the other hand, PTs demonstrated a slightly lower level
of guidelines compliance, with adherence ranging from
55% to 85% depending on the specific guidelines. This
lower adherence can be partly attributed to the broader
focus of physiotherapy, which integrates respiratory care
with overall patient mobility and physical rehabilitation.
For example, adherence to NICE guidelines among
PTs was around 55%, suggesting that their selective
prioritising use of devices primarily in severe cases where
cost-effectiveness and practical considerations are more
relevant. Overall, the higher compliance rate between
RTs reflects their specialised role and deeper focus on
respiratory interventions, which aligns closely with the
recommendations in established guidelines. PTs, while
also adhering to guidelines, balance respiratory care with
other therapeutic aspects, leading to slightly lower but
still significant levels of adherence. The majority of
participants report that their practice to prescribe or
recommend ACDs is based on clinical guidelines [20-
22]. Figure 4 presents adherence to clinical guidelines as
reported by participants.
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Discussion

The findings of this survey confirm that the majority
of participants were aware of Flutter and Acapella, with
these devices preferred by most participants. Generally,
the RTs and PTs in this study considered using the ACDs
with people with COPD and were more likely to use
them in more severe disease. However, there was more
variability in participants’ responses regarding the use of
ACDs with exacerbating patients.

The literature supported that the use of ACDs with
people with COPD reduced the exacerbation frequency
and symptoms and improved airway clearance [23-25].
The results of this study and previous work [26] showed
that healthcare providers (HCPs), including RTs were
aware of ACDs to help people with COPD, but there
was variety in the perceptions of HCPs regarding the
role of ACDs in treating COPD. This might be due
to unclear evidence of the effect of ACDs on COPD
symptoms [27,28] or that COPD treatment guidelines
do not include clear recommendations to guide which
people with COPD should receive them [27, 29-31].

A previous Saudi national study investigated the use
of ACDs in clinical practice for COPD management [26)].
However, the present study targets only RTs and PTs,
who are the responsible for respiratory rehabilitation of
people with COPD. The preference among RTs and PTs
in Saudi Arabia to use Acapella for people with COPD,
is similar to two studies that used a survey on PTs in the
UK [32] and HCPs in Saudi Arabia [26]. Acapella is a

J Med Rehab Sci., Vol. 2 (2), pp: 82-93 (2025)
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Guideline Differences for RT and PT in ACD Use for COPD Management

Usage Adherence (%)

Go\P

pARC WCE

EEm RT

e
. racth
e C\'\“‘Ca\ ?
es
por®

Guideline

FIGURE 4. ADHERENCE TO GUIDELINES AS REPORTED BY THE PARTICIPANTS. DATA SHOW AS PERCENTAGES.

gravity-independent device (i.e., patients are able to use
it at any position) [33], and it can generate “oscillating
positive expiratory pressure” at very low expiratory flows
[34].

Mucus clearance is one of the treatment goals
for COPD, using ACDs is an approach that can be
implemented for airway clearance in people with COPD.
Participants in this study reported using the ACDs for
COPD management regardless of the threshold of
patients’ symptoms. In detail, ACDs have received more
attention for COPD management for people with severe
COPD symptoms, while ACDs have been used less
frequently as a treatment for stable and less exacerbated
COPD patients. This is consistent with the findings of
the UK and Saudi studies [26,32]. The participants used
different guidelines to prescribe or recommend ACDs.
This is in line with other studies worldwide [20-22].

Looking to the results from this study, training
and awareness remain critical components for the
effective integration of ACDs in COPD management.
The findings highlight the need for structured training
programs to enhance clinicians’ proficiency, particularly
among RTs and PTs. Strategies to enhance awareness—
such as continuous professional development sessions,
integration of ACD wuse into clinical competency
evaluations,and targeted educational workshops—should
be prioritized to strengthen clinical practice. Furthermore,
given the geographical diversity of the Kingdom
of Saudi Arabia, there is a pressing need to include a
broader representation of healthcare practitioners from
different regions to ensure generalizability and equity in
access to ACD training, Lastly, the current study focused
on clinicians’ perspectives; however, future research

J Med Rehab Sci., Vol. 2 (2), pp: 82-93 (2025)

should incorporate patient-reported outcomes, including
satisfaction and perceived effectiveness of ACDs, to
provide a more comprehensive evaluation of their
impact on patients’ health.

A key strength is the large and diverse sample of 423 RTs
and PTs from various regions and healthcare settings
across Saudi Arabia who are directly involved in the
management of COPD patients, making the findings
broadly representative and relevant.

The study addresses a gap in the literature by
providing insights into the use of ACDs in COPD
management, an area that has received limited attention
in Saudi Arabia. However, the study’s cross-sectional
design limits its ability to capture changes over time, and
reliance on self-reported data introduces the potential
for recall and social desirability bias.

The absence of qualitative data restricts a deeper
exploration of the reasons behind certain practices, and
the study does not extensively examine barriers to ACDs
use, such as resource availability or patient adherence.
Additionally, we were unable to assess the extent of
participants’ awareness regarding the indications,
contraindications, phenotypes, and proper storage of
airway clearance devices, as these aspects should be
evaluated in alignment with current clinical guidelines
for COPD. Finally, while the findings are highly relevant
within the context of Saudi Arabia, they may not be fully
generalisable to healthcare systems in other countries
with different clinical guidelines and resources.
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Conclusion

There is still insufficient evidence to guide the precise use
of ACDs in COPD management within the Kingdom of
Saudi Arabia. These results support the need for further
work to identify the extent of benefit in specific COPD
phenotypes and to integrate the utilisation of ACDs
into clinical guidelines for the management of COPD
patients within the Kingdom.
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