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I. Introduction 

The Department of Veterans Affairs (VA) and Department of Defense (DoD) Evidence-Based Practice Work 
Group (EBPWG) was established and first chartered in 2004, with a mission to advise the Health Executive 
Committee “… on the use of clinical and epidemiological evidence to improve the health of the population 
…” across the Veterans Health Administration (VHA) and Military Health System (MHS), by facilitating the 
development of clinical practice guidelines (CPGs) for the VA and DoD populations.(1) Development and 
update of VA/DoD CPGs is funded by VA Evidence Based Practice, Office of Quality and Patient Safety. The 
system-wide goal of evidence-based CPGs is to improve patient health and well-being.  

In December 2014, the VA and DoD published a CPG for the Management of Chronic Obstructive 
Pulmonary Disease (2014 VA/DoD COPD CPG), which was based on evidence reviewed through February 
2014. Since the release of that CPG, a growing body of research has expanded the evidence base and 
understanding of COPD. Consequently, a recommendation to update the 2014 VA/DoD COPD CPG was 
initiated in 2019.  

This CPG provides an evidence-based framework for evaluating and managing care for patients with COPD 
toward improving clinical outcomes. Successful implementation of this CPG will: 

• Assess the patient’s condition and collaborate with the patient, family, and caregivers to 
determine optimal management of patient care 

• Emphasize the use of patient-centered care using individual risk factors and event history 

• Minimize preventable complications and morbidity 

• Optimize individual health outcomes and quality of life (QoL) 

II. Background  

A.  Description of COPD 
COPD comprises a combination of chronic and slowly progressive respiratory disorders including 
emphysema, small airway disease, and chronic bronchitis. Clinically, COPD can be described as persistent 
respiratory symptoms with significant airflow limitation, as measured by reduced maximal expiratory flow 
during forced exhalation.(2) A key characteristic of COPD is the incomplete reversibility of airway 
obstruction, which may differ from other conditions such as asthma, in which airway obstruction is 
commonly reversible with bronchodilators.(2) 

B. Pathology 
While COPD is primarily a respiratory condition, it is associated with systemic inflammation.(3, 4) COPD 
results from an inflammatory process in the distal airways possibly linked to oxidative stress.(2) Pathologic 
changes occur in the large and small airways and in the terminal respiratory unit. These distal airways 
narrow in response to the inflammation and scarring. There are a number of additional pathophysiological 
changes as well, including hyperinflation and impaired gas exchanges.(2) 
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C. Etiology 
In most cases, COPD results from prolonged exposure to lung irritants. In the United States (U.S.), exposure 
to cigarette smoke is the key causal factor in the development of COPD.(5, 6) Smoking has been causally 
linked to COPD; more than 80% of cases of COPD in the U.S. may have developed as a result of smoking.(6) 
Smoking is also a risk factor for COPD complications, such as pneumonia.(6) Smoking cessation results in a 
significant slowing of the rate of decline in lung function, but typically no substantial reversal of the 
established damage.(2)  

Smoking is more common among military personnel than among civilians, especially in those who are 
younger and enlisted.(6) The VA spends billions of dollars a year to treat patients with COPD; a majority 
of these cases are associated with smoking.(6) Other causes of COPD include particulates and noxious 
inhaled substances. 

Other risk factors for COPD include household, environmental and occupational air pollution, secondhand 
smoke, history of childhood respiratory infections, and genetic predisposition.(2) More unusual risk factors 
of COPD include alpha-1 antitrypsin (AAT) deficiency and other rare genetic conditions.(2)  

D. Epidemiology and Impact of COPD  
COPD has a considerable public health impact on the general population of the U.S. and on the health of 
Veterans and Service Members in particular. It is the third leading cause of death globally.(7) Global 
prevalence of moderate to severe COPD has been estimated to be as high as 10% of the population.(8) 

As of May 2020, there were more than 16.4 million adults in the U.S. diagnosed with COPD.(9-11) In 
addition, COPD is thought to be frequently under-recognized and under-diagnosed. Therefore, the number 
of Americans with COPD may be even higher.(9) Since the 1960s, mortality rates due to COPD have 
climbed. Recently, there has been a shift in the population affected by COPD, and the mortality rate in 
women has surpassed that of men. Women have smaller lungs, and estrogen may play a role in worsening 
lung disease, making women more vulnerable than men to lung damage from cigarette smoke and other 
pollutants.(12) The condition does not affect all ethnicities equally; non-Hispanic, white males are affected 
more than other ethnic groups.(9) Due to the chronic and progressive nature of the condition and the long 
duration of exposure to tobacco smoke, the prevalence of COPD increases with age.  

The condition also has important healthcare resource implications. The U.S. spent approximately $49.9 
billion on COPD, predominantly on direct healthcare expenditures.(13) In 2010, for adults over the age of 
25, there were an estimated 699,000 hospitalizations for which COPD was the first diagnosis. However, 
there was a decline in the overall age-adjusted prevalence of those who have had COPD diagnoses, 
perhaps related to the overall population decrease in smoking.(11) 

Veterans are at higher risk of COPD than those in the general U.S. population. According to Anderson et al. 
(2020), COPD affects 12.7 million individuals in the U.S., including nearly 1.25 million U.S. Veterans which is 
about 25% of the Veteran population.(14) Within the VA population, patients with COPD have significantly 
higher all-cause and respiratory-related healthcare utilization than patients without COPD.(15) Because 
some of their activities may pose a risk of environmental and occupational exposure, patients in the 
military are under particular scrutiny from their healthcare providers to look for COPD. Additionally, the 
physical activity associated with military life may uncover symptoms of COPD earlier among people in the 
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military. Patients in the military or Veterans may therefore show signs of COPD earlier in their lives than 
their civilian counterparts.(16) 

E. Progress in Management of COPD  
As previously mentioned , despite the high number of people in the U.S. that have been diagnosed with 
COPD, the age-adjusted prevalence has declined since 1999, possibly due to overall population decrease in 
smoking rates.(11) Furthermore, there has been an increase in the understanding of the disease and 
effective management methods. COPD is now recognized as a significant public health problem, and a 
greater amount of research is being conducted on the underlying mechanisms and effectiveness of various 
treatment methods.(17)  

Pharmacologic therapy is improving with better understanding of the disease process and novel drugs. 
Additionally, non-pharmacologic therapy, such as pulmonary rehabilitation, is becoming increasingly 
recognized as an effective option.(17) While these treatment methods may not be appropriate for all 
patients, they allow providers to intervene early with numerous effective treatment options. The 
increasing amount of COPD research leading to further understanding of the disease and effective 
management strategies allows patients and providers alike to be optimistic that they can manage COPD 
effectively to provide patients with an improved QoL. 

III. Scope of this Guideline 

This CPG is based on published clinical evidence and related information available through February 2020. 
It is intended to provide general guidance on best evidence-based practices (see Appendix A for additional 
information on the evidence review methodology). This CPG is not intended to serve as a standard of care.  

A. Guideline Audience 
This CPG is intended for use by VA and DoD primary care providers (PCPs) including physicians, nurse 
practitioners, physician assistants, nurses, dietitians, pharmacists, social workers, and others involved in 
the healthcare team caring for patients with COPD. Additionally, this CPG is intended for community-based 
clinicians involved in the care of Service Members, beneficiaries, or Veterans with COPD.  

B. Guideline Population 
The patient population of interest for this CPG is patients with COPD who are eligible for outpatient care in 
the VA or DoD healthcare delivery systems and those who receive outpatient care from community-based 
clinicians. The population includes Veterans as well as deployed and non-deployed active duty Service 
Members and their dependents. Regardless of care setting, any patient in the VA and DoD healthcare 
system should have access to this CPG’s recommended interventions.  

IV. Highlighted Features of this Guideline 

A.  Highlights in this Guideline Update 
The pace of clinical research on COPD continues to grow every year with more than 30,000 publications 
since the release of the last guideline update in 2014.(18) This research includes new practice-changing 
insights into the pathophysiology, phenotypes, progression, diagnosis, and treatment that were 
incorporated into these guidelines. In particular, the Work Group would like to highlight recommendations 
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advocating for increasing support to patients through self-management programs and telehealth, as well 
as changes in the recommendations for medication management that reflect increasing understanding of 
the various phenotypes of the disease. This research also continues to strengthen evidence for 
recommendations that have not changed, such as the importance of smoking cessation. Finally, the CPG 
highlights the areas for which more research is needed, including key aspects of care such as the use of 
antibiotics during COPD exacerbations.  

The methodology used in developing this CPG has also been updated since the prior versions and reflects 
stricter standards than previous versions, which are detailed in Appendix A. The result is a refined CPG that 
includes the most evidence-based aspects in COPD care. In order to accomplish this, the scope of the CPG 
has been narrowed to focus on outpatient care in the primary care setting; it does not address the 
specialty care of advanced COPD or the inpatient care of COPD exacerbations.  

The 2021 VA/DoD COPD CPG used stricter methodology than previous iterations. For additional 
information on GRADE or CPG methodology, see Appendix A. 

B.  Components of the Guideline 
The 2021 VA/DoD COPD CPG is the third update to this CPG. It provides clinical practice recommendations 
for the care of patients with COPD (see Recommendations). In addition, the Algorithm incorporates the 
recommendations in the context of the flow of patient care. This CPG also includes Research Priorities, 
which identify areas needing additional research.  

To accompany this CPG, the Work Group also developed toolkit materials for providers and patients, 
including a provider summary, patient summary, and pocket card. These can be found at 
https://www.healthquality.va.gov/index.asp.  

V.  Guideline Development Team  

The VA Evidence Based Practice, Office of Quality and Patient Safety, in collaboration with the Office of 
Evidence Based Practice, U.S. Army Medical Command, identified the following four clinicians to serve as 
Champions (i.e., leaders) of this CPG’s Work Group: Drs. Amir Sharafkhaneh, MD, PhD and William C. 
(Claibe) Yarbrough, MD, MS from the VA and MAJ Nathan L. Boyer, MD, FCCS and LTC Brian M. Cohee, MD, 
FACP from the DoD. The Work Group comprised individuals with the following areas of expertise: 
pulmonology, critical care, sleep medicine, primary care medicine, emergency medicine, physical therapy, 
respiratory therapy, pharmacology, family medicine, internal medicine, social work, and nutrition. See 
Table 1 for a list of Work Group members. 

This CPG Work Group, led by the Champions, was tasked with: 

• Determining the scope of the CPG  

• Crafting clinically relevant key questions (KQs) to guide the systematic evidence review  

• Identifying discussion topics for the patient focus group and considering the patient perspective 

• Providing direction on inclusion and exclusion criteria for the systematic evidence review and the 
assessment of the level and quality of evidence 

• Developing evidence-based clinical practice recommendations, including determining the strength 
and category of each recommendation  

https://www.healthquality.va.gov/index.asp
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The Lewin Team, including The Lewin Group, ECRI, Sigma Health Consulting, Duty First Consulting, and 
Anjali Jain Research & Consulting, was contracted by the VA to help develop this CPG.  

Table 1. Guideline Work Group and Guideline Development Team 

Organization Names* 

Department of Veterans Affairs 

Amir Sharafkhaneh, MD, PhD (Champion) 
William C. Yarbrough, MD, MS (Champion) 
Andrew Buelt, DO 
Donald Curran, MD, MSc 
Jennifer Ellis, BSN, RN  
Jaime Halaszynski, LCSW 
Meredith Hall, DPT 
Christina Nguyen, RRT 
Andrew Philip, MD, FACP, FCCP 
Catherine Staropoli, MD 
Karlye Trevino, PharmD, BCPS 

Department of Defense 

MAJ Nathan L. Boyer, MD, FCCS (Champion) 
LTC Brian M. Cohee, MD, FACP (Champion) 
Curtis J. Aberle, MSN, FNP-BC 
CPT Dominique Gamble, DPT 
Maj Joshua A. Radel, PharmD, BCPS 

Office of Evidence Based Practice, Quality and Patient Safety 
Veterans Health Administration 

M. Eric Rodgers, PhD, FNP-BC 
James Sall, PhD, FNP-BC 
Rene Sutton, BS-HCA, FAC-COR II 

Office of Evidence Based Practice 
U.S. Army Medical Command 

Corinne K. B. Devlin, MSN, RN, FNP-BC 
Lisa Jones, BSN, RN, MHA, CPHQ 

The Lewin Group 

Clifford Goodman, PhD 
Erika Beam, MS 
Ben Agatston, JD, MPH 
Charlie Zachariades, MSc 
Shaina Haque, MPH 
Jessica Pham, BA 

ECRI 

Jim Reston, PhD, MPH 
Stacey Uhl, MS 
Becky Rishar, MSLIS 
Kariann Hudson, MEd 
Nancy Sullivan, BA 

Sigma Health Consulting 
Frances Murphy, MD, MPH 
James G. Smirniotopoulos, MD 

Anjali Jain Research & Consulting Anjali Jain, MD 

Duty First Consulting 
Rachel Piccolino, BA 
Mary Kate Curley, BA 

*Additional contributor contact information is available in Appendix H.  
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VI.  Summary of Guideline Development Methodology  

The methodology used in developing this CPG follows the Guideline for Guidelines, an internal document 
of the VA and DoD EBPWG updated in January 2019 that outlines procedures for developing and 
submitting VA/DoD CPGs.(19) The Guideline for Guidelines is available at 
http://www.healthquality.va.gov/policy/index.asp. This CPG also aligns with the National Academy of 
Medicine’s (NAM) principles of trustworthy CPGs (e.g., explanation of evidence quality and strength, the 
management of potential conflicts of interest [COI], interdisciplinary stakeholder involvement, use of 
systematic review, and external review).(20) Appendix A provides a detailed description of the CPG 
development methodology. 

A. Evidence Quality and Recommendation Strength 
The Work Group used the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE) approach to craft each recommendation and determine its strength. Per the GRADE approach, 
recommendations must be evidence-based and cannot be made based on expert opinion alone. The 
GRADE approach uses the following four domains to inform the strength of each recommendation (see 
Grading Recommendations):(21) 

• Confidence in the quality of the evidence  

• Balance of desirable and undesirable outcomes  

• Patient values and preferences 

• Other considerations, as appropriate, e.g.: 

♦ Resource use 

♦ Equity 

♦ Acceptability 

♦ Feasibility 

♦ Subgroup considerations 

Using these four domains, the Work Group determined the relative strength of each recommendation 
(Strong or Weak). The strength of a recommendation is defined as the extent to which one can be 
confident that the desirable effects of an intervention outweigh its undesirable effects and is based on the 
framework above, which incorporates the four domains.(22) A Strong recommendation generally indicates 
High or Moderate confidence in the quality of the available evidence, a clear difference in magnitude 
between the benefits and harms of an intervention, similar patient values and preferences, and 
understood influence of other implications (e.g., resource use, feasibility).  

Based on the GRADE approach, if the Work Group believes all, or almost all, informed people would 
recommend for or against an intervention, they develop a Strong recommendation.(22) If, after assessing 
these domains, the Work Group believes that most informed people would recommend the intervention, 
but a substantial number would not, it generally assigns a Weak designation to the recommendation.(22) 
Nevertheless, a Weak recommendation is clinically important and evidence-based.  

http://www.healthquality.va.gov/policy/index.asp
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In some instances, there is insufficient evidence on which to base a recommendation for or against a 
particular therapy, preventive measure, or other intervention. For example, the systematic evidence 
review may have found little or no relevant evidence, inconclusive evidence, or conflicting evidence for the 
intervention. The manner in which this is expressed in the CPG may vary. In such instances, the Work 
Group may include among its set of recommendations an insufficient evidence statement for an 
intervention that may be in common practice even though it is not supported by clinical evidence, and 
particularly if there may be other risks of continuing to use it (e.g., high opportunity cost, misallocation of 
resources). In other cases, the Work Group may decide to not include this type of statement about an 
intervention. For example, the Work Group may remain silent where there is an absence of evidence for a 
rarely used intervention. In other cases, an intervention may have a favorable balance of benefits and 
harms but may be a standard of care for which no recent evidence has been generated. 

Using these elements, the Work Group determines the strength and direction of each recommendation 
and formulates the recommendation with the general corresponding text (see Table 2).  

Table 2. Strength and Direction of Recommendations and General Corresponding Text 

Recommendation Strength and Direction General Corresponding Text 
Strong for We recommend … 
Weak for We suggest … 
Neither for nor against There is insufficient evidence to recommend for or against … 
Weak against We suggest against … 
Strong against We recommend against … 

It is important to note that a recommendation’s strength (i.e., Strong versus Weak) is distinct from its 
clinical importance (e.g., a Weak recommendation is evidence-based and still important to clinical care). 
The strength of each recommendation is shown in the Recommendations section. 

This CPG’s use of GRADE reflects a more rigorous application of the methodology than previous iterations. 
For instance, the determination of the strength of the recommendation is more directly linked to the 
confidence in the quality of the evidence on outcomes that are critical to clinical decision-making. The 
confidence in the quality of the evidence is assessed using an objective, systematic approach that is 
independent of the clinical topic of interest. Therefore, recommendations on topics for which it may be 
inherently more difficult to design and conduct rigorous studies (e.g., RCTs) are typically supported by 
lower quality evidence and, in turn, Weak recommendations. Recommendations on topics for which 
rigorous studies can be designed and conducted may more often be Strong recommendations. Per GRADE, 
if the quality of evidence differs across the relevant critical outcomes, the lowest quality of evidence for 
any of the critical outcomes determines the overall quality of the evidence for a recommendation.(23, 24) 
This stricter standard provides a consistent approach to determining recommendation strengths. For 
additional information on GRADE or CPG methodology, see Appendix A. 

B. Categorization of 2014 Clinical Practice Guideline Recommendations 
Evidence-based CPGs should be current. Except for an original version of a new CPG, this typically requires 
revision of a CPG’s previous versions based on new evidence or as scheduled, subject to time-based 
expirations.(25) For example, the U.S. Preventive Services Task Force (USPSTF) has a process for 
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monitoring the emergence of new evidence that could prompt an update of its recommendations, and it 
aims to review each topic at least every five years for either an update or reaffirmation.(18)  

Recommendation categories were used to track how the previous CPG’s recommendations could be 
reconciled. These categories and their corresponding definitions are similar to those used by the National 
Institute for Health and Care Excellence (NICE, England).(26, 27) Table 3 lists these categories, which are 
based on whether the evidence supporting a recommendation was systematically reviewed, the degree to 
which the previous CPG’s recommendation was modified, and whether a previous CPG’s recommendation 
is relevant in the updated CPG. 

Additional information regarding these categories and their definitions can be found in Recommendation 
Categorization. The 2021 CPG recommendation categories can be found in Recommendations. Appendix D 
outlines the 2014 VA/DoD COPD CPG’s recommendation categories. 

Table 3. Recommendation Categories and Definitionsa 

Evidence 
Reviewed 

Recommendation 
Category Definition 

Reviewedb 

New-added New recommendation  
New-replaced Recommendation from previous CPG was carried forward and revised  
Not changed Recommendation from previous CPG was carried forward but not changed  

Amended Recommendation from previous CPG was carried forward with a nominal 
change 

Deleted Recommendation from previous CPG was deleted 

Not reviewedc 

Not changed Recommendation from previous CPG was carried forward but not changed  

Amended Recommendation from previous CPG was carried forward with a nominal 
change 

Deleted Recommendation from previous CPG was deleted  
a Adapted from the NICE guideline manual (2012) (26) and Garcia et al. (2014) (27) 
b The topic of this recommendation was covered in the evidence review carried out as part of the development of the current 

CPG.  
c The topic of this recommendation was not covered in the evidence review carried out as part of the development of the current 

CPG.  
Abbreviation: CPG: clinical practice guideline 

C. Management of Potential or Actual Conflicts of Interest 
Management of COIs for the CPGs is conducted as described in the Guideline for Guidelines.(28) Further, 
the Guideline for Guidelines refers to details in the VHA Handbook 1004.07 Financial Relationships 
between VHA Health Care Professionals and Industry (November 2014, issued by the VHA National Center 
for Ethics in Health Care),(29) as well as to disclosure statements (i.e., the standard disclosure form that is 
completed at least twice by CPG Work Group members and the guideline development team).(28) The 
disclosure form inquires regarding any relevant financial and intellectual interests or other relationships 
with, e.g., manufacturers of commercial products, providers of commercial services, or other commercial 
interests. The disclosure form also inquires regarding any other relationships or activities that could be 
perceived to have influenced, or that give the appearance of potentially influencing, a respondent’s 
contributions to the CPG. In addition, instances of potential or actual COIs among the CPG Work Group and 
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the guideline development team were also subject to random web-based identification via standard 
electronic means (e.g., Centers for Medicare & Medicaid Services Open Payments and/or ProPublica). 

No COIs were identified among the CPG Work Group or the guideline development team. If an instance 
of potential or actual COI had been reported, it would have been referred to the VA and DoD program 
offices and reviewed with the CPG Work Group Champions. The VA and DoD program offices and the 
CPG Work Group Champions would have determined whether, and if so, what, further action was 
appropriate (e.g., excusing Work Group members from selected relevant deliberations or removal from 
the Work Group). Disclosure forms are on file with the VA Office of Quality and Patient Safety and are 
available upon request. 

D. Patient Perspective 
When developing a CPG, consideration should be given to patient perspectives and experiences, which 
often vary from those of providers.(23, 29) Focus groups can be used to help collect qualitative data on 
patient perspectives and experiences. VA and DoD Leadership arranged a patient focus group on February 
5th, 2020, at the Audie L. Murphy Memorial VA Hospital in San Antonio, Texas. The focus group aimed to 
gain insights from patients with COPD of potential relevance and incorporate these into the CPG as 
appropriate. Topics discussed included the patients’ priorities, challenges they have experienced, 
information they have received regarding their care, and the impacts of their care on their lives.  

The patient focus group comprised a convenience sample of six participants; one woman and five men. 
Five participants were Veterans and received care at the VA. One participant was not a Veteran or Service 
Member but had received healthcare within the DoD as a family member. The Work Group acknowledges 
this convenience sample is not representative of all patients with COPD within the VA and DoD healthcare 
systems and, thus, findings are not generalizable and do not comprise evidence. For more information on 
the patient focus group methods and findings, see Appendix B. Patient focus group participants were 
provided the opportunity to review the final draft and provide additional feedback.  

E.  External Peer Review  
The Work Group drafted, reviewed, and edited this CPG using an iterative process. For more information, 
see Drafting and Finalizing the Guideline. Once the Work Group completed a near-final draft, they 
identified experts from the VA and DoD healthcare systems and outside organizations to review that draft. 
The draft was sent to those experts for a 14-business-day review and comment period. The Work Group 
considered all feedback from the peer reviewers and modified the CPG, where justified, in accordance with 
the evidence.  

F. Implementation 
This CPG and algorithm are designed to be adapted by individual healthcare providers with consideration 
of unique patient considerations and preferences, local needs, and resources. The algorithm serves as a 
tool to prompt providers to consider key decision points in the care for a patient with COPD. The Work 
Group submits suggested performance metrics for the VA and DoD to use when assessing the 
implementation of this CPG. Robust implementation is identified within VA and DoD internal 
implementation plans and policies. Additionally, implementation would entail wide dissemination through 
publication in the medical literature, online access, educational programs, and, ideally, electronic medical 
record programming in the form of clinical decision support tools at the point of care. 
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VII.  Approach to Care in Department of Veterans Affairs and 
Department of Defense 

A. Patient-centered Care 
Guideline recommendations are intended to consider patient needs and preferences and represent a 
whole/holistic health approach to care that is patient-centered, culturally appropriate, and available to 
people with limited literacy skills and physical, sensory, or learning disabilities. VA/DoD CPGs encourage 
providers to use a patient-centered, whole health/holistic health approach (i.e., individualized treatment 
based on patient needs, characteristics, and preferences). This approach aims to treat the particular 
condition while also optimizing the individual’s overall health and well-being. 

Regardless of the care setting, all patients should have access to individualized evidence-based care. 
Patient-centered care can decrease patient anxiety, increase trust in clinicians, and improve treatment 
adherence.(30, 31) A whole/holistic health approach (https://www.va.gov/wholehealth/) empowers and 
equips individuals to meet their personal health and well-being goals. Good communication is essential 
and should be supported by evidence-based information tailored to each patient’s needs. An 
empathetic and non-judgmental approach facilitates discussions sensitive to gender, culture, ethnicity, 
and other differences. 

The importance of palliative care has emerged in more recent years with the goal of helping the patient 
and family achieve the highest QoL despite the progressive nature of COPD. Palliative care is a specialty in 
medicine focused on treating the symptoms, pain, and stress that accompany serious illnesses like 
COPD. There is some evidence that palliative care programs can reduce breathlessness and improve QoL in 
patients with COPD.(32) Rather than using a mortality prognosis, “the decision to start palliative care 
should be based on the presence of symptoms refractory to conventional therapy, alongside the 
preferences of patients. Palliative care includes, among other elements, care planning communication, 
end-of-life decisions, limitation of aggressive treatments (intensive care unit admission, mechanical 
ventilation and cardiopulmonary resuscitation) and symptomatic treatment, while always considering the 
physical, psychosocial and spiritual aspects and preferences of patients.”(33) Palliative care may also 
provide therapies to relieve the discomfort of shortness of breath or anxiety, education about lifestyle 
changes, and medication and disease management.(34) Regardless of disease stage or prognosis, all 
patients with COPD should have patient-centered, advanced care planning discussions, and shared 
decision making with their primary care provider. 

When a patient or provider identifies a psychosocial barrier, a referral to a social worker should be 
considered. A social worker’s primary focus is to assist patients, their families, and caregivers in resolving 
psychosocial, emotional, and economic barriers to health and well-being by using a “person in 
environment” perspective. Social workers address social determinants of health and assess the patient’s 
psychological and emotional adjustment to illness within the context of medical diagnosis, prognosis, and 
treatment options. An assessment of environmental factors includes a review of the dynamics of the 
Veteran’s support system, functional status, vocational, economic, housing, spiritual, cultural, and legal 
factors that influence the ability to accomplish their healthcare goals. 

https://www.va.gov/wholehealth/
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B. Shared Decision Making  
This CPG encourages providers to practice shared decision making. Shared decision making was 
emphasized in Crossing the Quality Chasm, an Institute of Medicine (IOM) (now NAM) report, in 2001.(35) 
Providers must be adept at presenting information to their patients regarding individual treatments, 
expected risks, expected outcomes, and levels and/or settings of care, especially where there may be 
patient heterogeneity in risks and benefits. The VHA and MHS have embraced shared decision making. 
Providers are encouraged to use shared decision making to individualize treatment goals and plans based 
on patient capabilities, needs, and preferences.  

C. Patients with Co-occurring Conditions 
Co-occurring conditions can modify the degree of risk, impact diagnosis, influence patient and provider 
treatment priorities and clinical decisions, and affect the overall approach to the management of COPD. 
Many Veterans, Service Members, and their families have one or more co-occurring conditions. Because 
COPD is sometimes accompanied by co-occurring conditions, it is often best to manage COPD 
collaboratively with other care providers. Some co-occurring conditions may require early specialist 
consultation to determine any necessary changes in treatment or to establish a common understanding of 
how care will be coordinated. This may entail reference to other VA/DoD CPGs (e.g., for asthma,a chronic 
insomnia disorder and obstructive sleep apnea,b hypertension,c obesity and overweight,d osteoarthritis,e 
and dyslipidemia.f) 

VIII.  Algorithm  

This CPG’s algorithm is designed to facilitate understanding of the clinical pathway and decision making 
process used in managing patients with COPD. This algorithm format represents a simplified flow of the 
management of patients with COPD and helps foster efficient decision making by providers. It includes:  

• An ordered sequence of steps of care  

• Decisions to be considered  

• Recommended decision criteria 

• Actions to be taken 

                                                           
a See the VA/DoD Clinical Practice Guideline for the Management of Asthma. Available at: 

https://www.healthquality.va.gov/guidelines/CD/asthma/ 
b See the VA/DoD Clinical Practice Guideline for the Management of Chronic Insomnia Disorder and Obstructive Sleep Apnea. 

Available at: https://www.healthquality.va.gov/guidelines/CD/insomnia/index.asp 
c See the VA/DoD Clinical Practice Guideline for the Management of Hypertension in Primary Care. Available at: 

https://www.healthquality.va.gov/guidelines/CD/htn/ 
d See the VA/DoD Clinical Practice Guideline for the Management of Adult Overweight and Obesity. Available at: 

https://www.healthquality.va.gov/guidelines/CD/obesity/ 
e See the VA/DoD Clinical Practice Guideline for the Non-Surgical Management of Hip and Knee Osteoarthritis. Available at: 

https://www.healthquality.va.gov/guidelines/CD/OA/ 
f See the VA/DoD Clinical Practice Guideline for the Management of Dyslipidemia for Cardiovascular Risk Reduction. Available at: 
 https://www.healthquality.va.gov/guidelines/CD/lipids/ 

https://www.healthquality.va.gov/guidelines/CD/asthma/
https://www.healthquality.va.gov/guidelines/CD/insomnia/index.asp
https://www.healthquality.va.gov/guidelines/CD/htn/
https://www.healthquality.va.gov/guidelines/CD/obesity/
https://www.healthquality.va.gov/guidelines/CD/OA/
https://www.healthquality.va.gov/guidelines/CD/lipids/
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The algorithm is a step-by-step decision tree. Standardized symbols are used to display each step, and 
arrows connect the numbered boxes indicating the order in which the steps should be followed.(36) 
Sidebars provide more detailed information to assist in defining and interpreting elements in the boxes. 

Shape Description 

 Rounded rectangles represent a clinical state or condition 

 Hexagons represent a decision point in the process of care, formulated as a question that 
can be answered “Yes” or “No” 

 Rectangles represent an action in the process of care 

 Ovals represent a link to another section within the algorithm 

 

Appendix J contains alternative text descriptions of the algorithm modules.
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A.  Module A: Management of COPD in Primary Care 

Abbreviations: BMI: body mass index; COPD: chronic obstructive pulmonary disease; CPG: clinical practice guideline; HTN: 
hypertension; ICS: inhaled corticosteroid; LABA: long-acting beta 2-agonist; LAMA: long-acting antimuscarinic agent; PRN: pro re 
nata (as needed); SABA: short-acting beta 2-agonist; VA/DoD: Department of Veterans Affairs/Department of Defense 
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B.  Module B: Management of Acute COPD Exacerbations 

 

Abbreviations: MDI: metered-dose inhaler 
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C.  Module C: Inhaled Corticosteroids Usage 

Abbreviations: COPD: chronic obstructive pulmonary disease; ICS: inhaled corticosteroid; LABA: long-acting beta 2-agonist; LAMA: 
long-acting antimuscarinic agent 
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Sidebar 1: Definition of Exacerbations 
Increased dyspnea above day-to-day variability with or without change in sputum amount or color. Moderate to 
severe exacerbations are those that require antibiotics and/or systemic corticosteroids. Patients with exacerbation 
within the past six months would be considered to have “severe COPD.” 

Abbreviations: COPD: chronic obstructive pulmonary disease 

Sidebar 2: Common Co-occurring Conditions 
• CVD  
• CHF 
• Pulmonary embolism 
• Sleep disorders 
• Poor nutritional status (both under and over nutrition) 
• Gastroesophageal reflux 
• Depression 
• Anxiety 

Abbreviations: CHF: congestive heart failure; CVD: cardiovascular disease 

Sidebar 3: Criteria for Possible Admission 
• Accessory muscle use 
• Tachypnea  
• Hypoxemia or hypercapnia above baseline 
• Failure to respond to initial therapy 
• Clinical judgment  

 

Sidebar 4: Initiating Steroid Therapy 
Oral glucocorticoid: 
• 30 – 40 mg daily prednisone equivalent for 5 – 7 days 
• No benefit in higher doses 
• Generally no benefit in longer duration 

 Abbreviations: mg: milligrams 

Sidebar 5: Initiating Antibiotic Therapy 
Antibiotic choices: 
• Amoxicillin 
• Amoxicillin/clavulanate 
• Azithromycin 
• Doxycycline 
• Second generation cephalosporin 
• Trimethoprim/sulfamethoxazole (TMP-SMX) 
• Reserve broader spectrum antibiotics for severe or specific risk  
Abbreviations: SMX: sulfamethoxazole; TMP: trimethoprim 
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IX. Recommendations 

The following evidence-based clinical practice recommendations were made using a systematic approach 
considering four domains per the GRADE approach (see Summary of Guideline Development 
Methodology). These domains include: confidence in the quality of the evidence, balance of desirable and 
undesirable outcomes (i.e., benefits and harms), patient values and preferences, and other implications 
(e.g., resource use, equity, acceptability).  

Topic # Recommendation Strengtha Categoryb 
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1. We suggest post-bronchodilator spirometry to confirm clinical diagnosis 
of COPD. Weak for Reviewed, 

New-replaced 

2. 
There is insufficient evidence to recommend for or against any specific 
clinical criteria to inform decision-making regarding advancing 
pharmacologic therapy for COPD. 

Neither for 
nor against 

Reviewed, 
New-added 

Ri
sk

 R
ed

uc
tio

n 

3. We recommend smoking cessation for prevention and risk reduction of 
COPD. Strong for Reviewed, 

New-replaced 

4. We suggest routine vaccination for influenza and pneumococcal 
pneumonia for prevention and risk reduction of COPD exacerbations. Weak for Reviewed, 

New-replaced 

5. We recommend offering inhaled long-acting muscarinic antagonists as 
first-line therapy in patients with symptomatic COPD. Strong for Reviewed, 

New-replaced 

6. 
We recommend against offering an inhaled long-acting beta agonist as 
first-line therapy in patients with symptomatic COPD, unless a long-
acting muscarinic antagonist is not tolerated or is contraindicated. 

Strong 
against 

Reviewed, 
New-added 

7. We recommend against offering an inhaled corticosteroid in patients 
with symptomatic COPD as a first-line therapy. 

Strong 
against 

Not reviewed, 
Amended 

8. 

For patients with moderate to severe obstruction who continue to 
report significant dyspnea or decreased quality of life despite using a 
long-acting muscarinic antagonist, we suggest adding a long-acting beta 
agonist to long-acting antimuscarinic agent therapy.  

Weak for Reviewed, 
New-replaced 

9. If choosing dual therapy, we recommend against offering long-acting 
beta agonists with inhaled corticosteroids for patients with COPD. 

Strong 
against 

Reviewed, 
New-added 

10. 

In patients with COPD who are on combination therapy with a long-
acting antimuscarinic agent/long-acting beta agonist and continue to 
have COPD exacerbations, we suggest adding an inhaled 
corticosteroid as a third medication. 

Weak for Reviewed, 
New-replaced 

11. 
There is insufficient evidence to recommend for or against the use of 
eosinophilia or suspicion of asthma-COPD overlap syndrome to guide 
choice of additional therapy. 

Neither for 
nor against 

Reviewed, 
New-added 

12. 
We suggest considering withdrawal of inhaled corticosteroids in 
patients with COPD without moderate to severe exacerbations in the 
last two years. 

Weak for Reviewed, 
New-added 
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Topic # Recommendation Strengtha Categoryb 
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13. 

There is insufficient evidence to recommend for or against the use of N-
acetylcysteine preparations available in the United States for patients 
with stable COPD who continue to have respiratory symptoms (e.g., 
dyspnea, cough). 

Neither for 
nor against 

Reviewed, 
Amended 

14. 
There is insufficient evidence to recommend for or against the use of 
antibiotics for outpatient COPD exacerbations (C-reactive protein 
guided or not). 

Neither for 
nor against 

Reviewed, 
New-replaced 

15. 

We recommend providing long-term oxygen therapy to patients with 
chronic stable resting severe hypoxemia (PaO2 <55 mm Hg and/or SaO2 
≤88%) or chronic stable resting moderate hypoxemia (PaO2 56 – 59 mm 
Hg or SaO2 >88% and ≤90%) with signs of tissue hypoxia (hematocrit 
>55%, pulmonary hypertension, or cor pulmonale). 

Strong for Not reviewed, 
Not changed 

16. 

We suggest against routinely offering ambulatory long-term 
supplemental oxygen for patients with chronic stable isolated exercise 
hypoxemia, in the absence of another clinical indication for 
supplemental oxygen. 

Weak 
against 

Reviewed, 
Not changed 

17. 

In patients with COPD, we suggest starting or continuing cardio-
selective beta-blockers only in those who have a cardiovascular 
indication for beta-blockers (e.g., heart failure with reduced ejection 
fraction or recent myocardial infarction).  

Weak for Reviewed, 
Amended 

18. 
We suggest offering a supported self-management program that 
includes a written action plan with exacerbation management, smoking 
cessation, and exercise. 

Weak for Reviewed, 
New-replaced 

19. We suggest offering telehealth support that includes telemonitoring 
and/or mobile applications. Weak for Reviewed, 

New-replaced 

a For additional information, see Grading Recommendations. 
b For additional information, see Recommendation Categorization and Appendix D.  
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A. Diagnosis and Classification 
Recommendation 

1. We suggest post-bronchodilator spirometry to confirm clinical diagnosis of COPD.  
(Weak for | Reviewed, New-replaced) 

Discussion 
Expiratory airflow obstruction is one of the most verifiable indicators of COPD. The expiratory flow 
obstruction is confirmed by presence of FEV1/FVC less than 70% or less than lower limit of normal (LLN) 
based upon age appropriate cut-offs in post-bronchodilator spirometry. The expiratory airflow obstruction 
is not fully reversible in COPD.(37-41) However, clinical diagnosis based on history and physical assessment 
alone may result in under or over diagnosis of COPD. Gershon et al. (2017) showed the use of spirometry is 
associated with increased medication prescriptions for COPD.(42) Although the spirometric confirmation 
of COPD diagnosis is important, it may delay the diagnosis and start of therapy 

Historically, the administration of a bronchodilator was needed to confirm that airway obstruction could 
not be completely reversed.(42) Post-bronchodilator spirometry improves the accuracy of COPD diagnosis 
over pre-bronchodilator spirometry.(43)  

Evidence suggests that a post-bronchodilator ratio of FEV1/FVC less than 70% is acceptable confirmation 
of the presence of COPD in older patients without a prior history of asthma.(44) However, clinicians must 
use caution when applying this criteria to elderly patients because FEV1/FVC less than 70% can be a 
normal part of aging. Relying on history of exposure, history of asthma, symptoms, and the LLN of 
FEV1/FVC to confirm the diagnosis may be more accurate in this specific population.(44) Using lower 
FEV1/FVC threshold may exclude more patients from being considered as “obstructed” and therefore 
diminish the sensitivity but increase the specificity.  

Reversibility to acute inhalation of short-acting bronchodilators may vary in repeated testing in COPD 
patients.(45) The absence of acute reversibility after treatment with a bronchodilator may not predict 
response to long-term pharmacotherapy. Thus, reversibility testing should not be used to gauge the 
potential benefits of treatment.(46-48) 

The Work Group systematically reviewed evidence related to this recommendation (42, 43) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, 
New-replaced recommendation. The Work Group’s confidence in the quality of the evidence was very low. 
The body of evidence had some limitations. The limitations included lack of accessibility for testing 
specifically in the era of communicable respiratory infections and difficulty of doing spirometry among 
patients with more severe forms of COPD. The benefits of accurate diagnosis and early initiation of 
treatment slightly outweighed the harms of spirometry causing delay in treatment and exposure to 
communicable respiratory pathogens. Patient values and preferences were somewhat varied because 
some may not have access to spirometry, and there is a risk of exposure when a communicable respiratory 
disease is present. Thus, the Work Group decided upon a Weak for recommendation. 
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Recommendation 
2. There is insufficient evidence to recommend for or against any specific clinical criteria to inform 

decision-making regarding advancing pharmacologic therapy for COPD. 
(Neither for nor against | Reviewed, New-added) 

Discussion 
This recommendation is related to advancing pharmacologic therapy in outpatients with symptomatic 
COPD. Multiple recent guidelines and reviews have considered potential criteria for selecting patients for 
more advanced initial therapy at the time of diagnosis, in contrast to a stepwise approach to increasing 
therapy.(49) The Work Group examined the literature on this topic in this CPG’s systematic evidence 
review. Based on the literature identified, the Work Group determined there is insufficient evidence to 
recommend any one of these criteria to inform decision-making on advancing COPD therapy. The 
systematic evidence review identified three efficacy trials;(50-52) however, these did not address nor 
support a recommendation on this topic. No studies comparing different approaches for selecting patients 
for initial nor subsequent intensified therapy were identified. A potential benefit for an initial intensified 
approach to pharmacotherapy is also not excluded by this evidence review. Therefore, the Work Group 
identified this as a potential subject for future research efforts.  

Providers use various forms of symptom assessments for advancement of therapy. The COPD treatment 
algorithm (see Module A: Management of COPD in Primary Care) outlines a stepwise approach to 
advancing therapy that is consistent with Recommendation 5, Recommendation 8, and Recommendation 
10 from this updated CPG. This exemplifies a strategy in which the therapy is matched to achieving good 
control of symptoms and reducing risk of exacerbations, while minimizing side effects and overuse.  

The effectiveness of the medications used in advancing therapy is established; however, effectiveness of 
the use of clinical criteria to guide decision-making to improve outcomes has not been established. The 
Work Group systematically reviewed evidence related to this recommendation.(50-52) Therefore, this is a 
Reviewed, New-added recommendation. The Work Group’s confidence in the quality of evidence 
regarding establishing the criteria for advancing therapy is very low. The benefits and harms of use of the 
clinical criteria were balanced. The body of evidence had some limitations including lack of specificity 
needed to develop clear recommendations.(51) Patient values and preferences were somewhat varied. 
Thus, the Work Group decided upon a Neither for nor against recommendation. 

B. Risk Reduction 
Recommendation 

3. We recommend smoking cessation for prevention and risk reduction of COPD. 
(Strong for | Reviewed, New-replaced)  

Discussion 
Cessation of smoking tobacco and avoidance of tobacco smoke are the cornerstones of COPD treatment. 
Avoidance of respiratory irritants can preserve lung function and slow progression of the disease more 
than any available medical treatment. Individuals with COPD who stopped smoking were generally found 
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to have improved FEV1 the following year, a decreased rate of decline in FEV1, and reduced mortality.(53) 
Smoking cessation interventions are widely accepted and available. 

The Work Group systematically reviewed evidence related to this recommendation and considered the 
assessment of the evidence put forth in the 2014 COPD CPG.(53, 54) Therefore, this is a Reviewed, New-
replaced recommendation. The Work Group’s confidence in the quality of evidence was moderate. The 
benefits of slower decline in lung function and reduced all-cause mortality in the long term outweighed the 
harms associated with smoking cessation. Most patients have similar values about the contribution of 
smoking to illness, but many do not want to quit, have trouble quitting, and/or enjoy smoking. Smoking 
cessation interventions are widely available, have low resource use, and are widely accepted across 
providers. Thus, the Work Group decided upon a Strong for recommendation. 

Recommendation 
4. We suggest routine vaccination for influenza and pneumococcal pneumonia for prevention and 

risk reduction of COPD exacerbations. 
(Weak for | Reviewed, New-replaced)  

Discussion 
Routine influenza vaccination can benefit patients with COPD by reducing exacerbations of COPD. There 
are no new trials since 2004; however, low quality evidence suggests influenza vaccination reduces the 
likelihood of a COPD exacerbation in patients with COPD.(55)  

Pneumococcal vaccination may also be beneficial. There was moderate quality evidence for decrease in 
exacerbation.(56) However, there was low quality evidence for improvement in a variety of COPD-
related outcomes including mortality and hospital admission. Patients with COPD are at increased risk of 
respiratory illnesses such as pneumonia, related exacerbations, and mortality. The systematic evidence 
review identified no evidence to recommend a specific pneumococcal vaccine.  

The Work Group systematically reviewed evidence related to this recommendation (55, 56) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a 
Reviewed, New-replaced recommendation. The Work Group’s confidence in the quality of evidence 
for exacerbations was low. The body of evidence had some limitations. While the SR included had good 
quality methodology, the included studies were of fair quality due to unreported risks of bias.(55) The 
benefits of improved exacerbations outweighed the minimal side effects. Patient values and preferences 
were somewhat varied as some patient do not want to receive vaccinations. Thus, the Work Group 
decided upon a Weak for recommendation. 
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C. First-Line Therapy
Recommendations

5. We recommend offering inhaled long-acting muscarinic antagonists as first-line therapy in patients
with symptomatic COPD.
(Strong for | Reviewed, New-replaced)

6. We recommend against offering an inhaled long-acting beta agonist as first-line therapy in
patients with symptomatic COPD, unless a long-acting muscarinic antagonist is not tolerated or is
contraindicated.
(Strong against | Reviewed, New-added)

Discussion 
Evidence suggests that, in patients with symptomatic COPD, long-acting bronchodilators decrease 
dyspnea, improve QoL, and decrease exacerbations compared to placebo.(57-60) Additionally, long-acting 
muscarinic antagonists (LAMAs) and LABAs do not increase the risk of serious adverse events or total 
adverse events.(59, 61-64) 

Long-acting bronchodilators do not supplant short-acting bronchodilators, which may improve lung 
function and decrease respiratory symptoms in patients with COPD.(65) Although there is a lack of high 
quality evidence addressing their efficacy, the Work Group acknowledges that the prescription of short-
acting bronchodilators is the current standard of clinical practice in COPD. The use of short-acting 
bronchodilators is included in the algorithm (see Module B: Management of Acute COPD Exacerbations), 
but not addressed in a formal recommendation. Also, numerous patient focus group participants 
advocated for the symptomatic benefit and sense of security provided by short-acting bronchodilators.  

LAMAs remain the first-line maintenance therapy for symptomatic patients with confirmed COPD. Chen et 
al. (2017) compared the efficacy of LAMAs to LABAs in an SR and demonstrated LAMAs were more 
effective in reducing the risk of acute exacerbations and were associated with less adverse events than 
LABAs.(66) Further supporting LAMAs over LABAs for first-line monotherapy, the SR by Maia et al. (2017) 
found patients treated with LAMAs had reduced risk of severe exacerbations leading to hospitalization.(67) 
The systematic evidence review carried out for this guideline update identified two SRs comparing 
effectiveness of various LAMAs, neither review found that one LAMA was superior to another in terms of 
safety or efficacy.(58, 60)  

Despite general consistency in the evidence supporting first-line use of a LAMA over a LABA, there is some 
variability in patient preferences regarding this treatment. The Work Group determined that certain 
patient populations, such as those with glaucoma or urinary retention, may not tolerate a LAMA or may be 
reluctant to start a LAMA given the perceived risk of an adverse outcome. In these patient populations, a 
LABA could be considered as a first-line agent for symptomatic COPD. 

The Work Group systematically reviewed evidence related to these recommendations (57-63, 66, 67) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG.(64, 65) Therefore, these are 
Reviewed, New-replaced and Reviewed, New-added recommendations. The Work Group’s confidence in 
the quality of the evidence was moderate. The benefits of LAMA therapy, including reduced rates of 
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exacerbations and hospitalizations and decreased adverse events, outweighed that harms, which were 
minimal. Patients have similar values and preferences for a medication that improves their symptoms and 
causes few side effects. Thus, the Work Group decided upon Strong for and Strong against 
recommendations. 

Recommendation 
7. We recommend against offering an inhaled corticosteroid in patients with symptomatic COPD as a

first-line therapy.
(Strong against | Not reviewed, Amended)

Discussion 
ICSs are not recommended for first-line therapy in COPD and are not approved by the U.S. Food and Drug 
Association (65) for this purpose. The effects of ICS monotherapy on lung function and QoL are inferior to 
monotherapy with LABAs.(68) In addition, ICS monotherapy causes more adverse events compared to 
placebo, including oropharyngeal candidiasis, hoarseness, bruising, and pneumonia.(69) As discussed in 
Recommendations 5 and 6, there are more effective and safe options for first-line monotherapy for 
patients with symptomatic COPD (i.e., utilizing either a LAMA or, if this is not tolerated, a LABA).  

The Work Group did not systematically review evidence related to this recommendation and considered 
the assessment of the evidence put forth in the 2014 COPD CPG.(69) Therefore, this is a Not reviewed, 
Amended recommendation. The Work Group’s confidence in the quality of the evidence was moderate. 
The harms, including oropharyngeal candidiasis, hoarseness, bruising, and pneumonia, outweighed the 
benefits of an ICS as first-line monotherapy. Thus, the Work Group decided upon a Strong against 
recommendation. 

Recommendation 
8. For patients with moderate to severe obstruction who continue to report significant dyspnea or

decreased quality of life despite using a long-acting muscarinic antagonist, we suggest adding a
long-acting beta agonist to long-acting antimuscarinic agent therapy.
(Weak for | Reviewed, New-replaced)

Discussion 
A meta-analysis by Oba et al. (2018) identified an SR of 11 randomized control trials (RCTs) that suggests 
LAMA/LABA combination therapy has a statistically significant improvement on QoL and dyspnea 
compared to LAMA monotherapy in individuals with moderate to severe COPD.(70) However, the change 
in the St. George’s Respiratory Questionnaire was not clinically significant. Similarly, the Transition 
Dyspnea Index (TDI) was found to be statistically but not clinically significant with the addition of a LABA to 
a LAMA. Other studies examining the harms of LABA in combination with LAMA did not find a statistical or 
clinical difference in serious adverse events compared to LAMA monotherapy.  

The relevant studies comparing LAMA/LABA to LAMA were of high quality with low to moderate risk of 
bias, and there was high confidence in the quality of the evidence.(70) Despite the statistically significant 
findings, the lack of clinically significant findings prevented the Work Group from including a 
recommendation on the optimal time to add LABA therapy to LAMA monotherapy. The FEV1 of included 
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individuals varied widely without a definitive cut-off. The percentage of males in the studies was as high as 
96%; the percentage of individuals who currently smoked ranged from 26% to 63%; and the FEV1 
predicted of individuals ranged from 37.2% to 57.4%.(70) This wide variation without clear cut-offs 
informed the Work Group’s guidance regarding moderate to severe obstruction.  

The Work Group systematically reviewed evidence related to this recommendation (70) and considered 
the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, New-
replaced recommendation, The Work Group’s confidence in the quality of the evidence was high. The 
benefit of combination therapy only slightly outweighed the harm, as the benefit was limited to 
statistically significant but not clinically significant improvement. There is some variation in patient values 
and preferences, as some patients may not prefer taking a second medication, while others may want to 
try dual therapy. Thus, the Work Group decided upon a Weak for recommendation. 

Recommendation 
9. If choosing dual therapy, we recommend against offering long-acting beta agonists with inhaled

corticosteroids for patients with COPD.
(Strong against | Reviewed, New-added)

Discussion 
An ICS plus LABA is associated with a higher risk of pneumonia compared to LAMA monotherapy.(70) The 
harm of ICSs/LABAs was not offset with potential benefit, as there was no significant difference in rates of 
exacerbations, QoL, dyspnea, or serious non-fatal adverse events. Although the precise risk related to 
pneumonia with the use of ICSs plus LABA compared to LAMA monotherapy varies based on the inclusion 
criteria, the number needed to harm is approximately 50.(70)  

The Work Group determined both providers and patients would agree upon avoiding prescription of 
medication that causes increased harm without added benefit compared to an alternative treatment. 
While evidence suggests an ICS/LABA is an inferior option compared to LAMA monotherapy for the 
management of COPD, most studies excluded individuals with asthma or asthma-COPD overlap.(70) This 
recommendation can be applied to the population included in the studies, which were 80% male, 43% 
current smokers, and mean age of 65.(70) The applicability of this recommendation cannot adequately be 
extrapolated outside these inclusion criteria.  

The Work Group systematically reviewed evidence related to this recommendation.(70) Therefore, this is a 
Reviewed, New-added recommendation. The Work Group’s confidence in the quality of the evidence was 
moderate. Individual studies included in the SR by Oba et al. (2018) (70) had some limitations including 
smaller study sample size and larger confidence intervals (CIs).(71, 72) Thus, the possibility of a clinically 
significant benefit could not be excluded. However, the harms of increased rates of pneumonia 
significantly outweighed the benefits associated with an ICS/LABA compared to LAMA monotherapy, as 
none were identified. Patients have similar values and preferences for taking a medication that comes with 
harm and no benefit. Thus, the Work Group decided upon a Strong against recommendation. 
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Recommendation 
10. In patients with COPD who are on combination therapy with a long-acting antimuscarinic

agent/long-acting beta agonist and continue to have COPD exacerbations, we suggest adding an
inhaled corticosteroid as a third medication.
(Weak for | Reviewed, New-replaced)

Discussion  
Triple therapy with an ICS, LAMA, and LABA has been compared with both single and combination therapy 
in numerous RCTs which primarily involve patients with COPD with moderate to severe airflow obstruction 
and a history of one or more moderate to severe acute exacerbations (defined as exacerbations treated 
with antibiotics, oral corticosteroids, or those that result in hospitalization) within the prior year. Four SRs 
of these trials served as the evidence base for this recommendation.(73-76) 

Triple therapy decreased the frequency of moderate to severe exacerbations, improved QoL, and 
improved FEV1 when compared to single or dual therapy.(73-76) No differences were found based on 
whether the inhalers are separate or combined into one device.(73, 76) Triple therapy did not increase the 
rates of serious adverse events or total adverse events. Studies inconsistently reported an association 
between triple therapy and an increased risk of pneumonia compared to LABA/LAMA dual therapy.(73, 74, 
76) A meta-analysis by Cazzola et al. (2018) estimated a number needed to treat of 38 for triple therapy to
prevent an acute exacerbation of COPD compared to LABA/LAMA dual therapy. Conversely, triple therapy
was associated with a number needed to harm of 195 for pneumonia.(74)

While patient focus group participants desired improvements in their risk of exacerbations, QoL, and 
functional status, some heterogeneity exists among patients when weighing the risks of pneumonia and 
the benefits of triple therapy with an inhaled steroid. Also, the use of separate devices for triple therapy 
may require a patient to utilize multiple different inhaler types and techniques, and thus limit adherence 
to therapy. Pre-specified secondary analyses within triple therapy trials have shown benefit across all 
groups but suggest the magnitude of benefit was heterogeneous amongst different COPD phenotypes and 
may be influenced by the frequency of exacerbations, active smoking status, and/or blood eosinophil 
counts.(73-75) The Work Group determined the strength of evidence did not justify a recommendation to 
treat these subgroups differently. More research should be done to elucidate markers of COPD 
phenotypes that benefit from different therapeutic options. 

The Work Group systematically reviewed evidence related to this recommendation (73-76) and considered 
the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, New-
replaced recommendation. The Work Group’s confidence in the quality of the evidence was low. The body 
of evidence had significant limitations including heterogeneity among the included trials as well as 
imprecision and limitations on the comparison of serious adverse events and pneumonia.(73) The benefits 
of increased QoL and decreased risk of exacerbations slightly outweighed the harms of increased risks of 
pneumonia. Patients likely have similar values and preferences for avoiding pneumonia and exacerbations. 
Thus, the Work Group decided upon a Weak for recommendation. 
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Recommendation 
11. There is insufficient evidence to recommend for or against the use of eosinophilia or suspicion of

asthma-COPD overlap syndrome to guide choice of additional therapy.
(Neither for nor against | Reviewed, New-added)

Discussion 
One SR was identified that addressed the use of eosinophil counts to guide therapy for COPD.(75) Within 
the SR, five RCTs examined blood eosinophil counts as markers of response with the addition of ICSs, 
maintenance of ICSs, or withdrawal of an ICS. The SR showed no difference in ICS containing treatments 
and non-ICS containing treatments in the risk of moderate to severe exacerbations. Other secondary 
outcomes were mixed in terms of benefit of exacerbation and risk of pneumonia. None of the studies were 
originally designed to assess the use of eosinophil counts as a marker to guide therapy for COPD. Because 
the SR had mixed results with significant heterogeneity, the Work Group did not recommend for or against 
the use of eosinophil counts in the decision to use ICS therapy. In contrast, there is evidence for the use of 
eosinophil counts to inform the decision to withdraw an ICS in a patient with stable COPD. This evidence is 
reviewed in Recommendation 12 below.  

There was insufficient data to define asthma-COPD overlap syndrome. The term “syndrome” has been 
used by some, but a clear definition is currently not available, and, even when used, it is not clear how it 
might aid in decisions for therapy. The Work Group did not recommend for or against the use of this 
syndrome in making treatment decisions.  

The Work Group systematically reviewed evidence related to this recommendation.(75) Therefore, this 
is a Reviewed, New-added recommendation. The Work Group’s confidence in the quality of the evidence 
was low. There was insufficient evidence to make a determination on the balance of potential benefits and 
harms. There was also insufficient data to define an overlap syndrome or determine how it might aid in 
the decisions of advancing therapy. There was large variation in patient values and preferences, as there 
is significant heterogeneity in patients with these conditions, leading to subgroup considerations. Thus, 
the Work Group decided upon a Neither for nor against recommendation. 

Recommendation 
12. We suggest considering withdrawal of inhaled corticosteroids in patients with COPD without

moderate to severe exacerbations in the last two years.
(Weak for | Reviewed, New-added)

Discussion 
Overall, moderate to high quality evidence from an SR of eight RCTs by Calzetta et al. (2017) suggested 
that ICS withdrawal did not differ from ICS continued for risk of exacerbations and time to 
exacerbation.(77) In addition, those weaned had a significant improvement in the QoL as measured by the 
St. George’s Respiratory Questionnaire. Other studies included in the SR showed a small but clinically 
insignificant decrease in FEV1 and no change in the adverse events or rates of exacerbation.(77) 

There was evidence from two RCTs in an SR (78) which suggested an increase in risk of exacerbation in 
participants with higher baseline absolute blood eosinophil levels with threshold (≥300 cells/µl) in the 
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withdrawal groups compared to the continue groups for up to 10 months follow-up. However, evidence 
from another RCT in the SR showed no differences in serious adverse events.(78)  

ICSs are not without risk of adverse events, and safely decreasing medication load is a priority for both 
patients and providers. There may be variability in willingness to stop withdrawing medications in stable 
patients, and the evidence supporting this recommendation may help patients and providers be more 
comfortable with weaning. There was no evidence to support a recommendation for any specific particular 
withdrawal protocol. 

The Work Group systematically reviewed evidence related to this recommendation.(77, 78) Therefore, this 
is a Reviewed, New-added recommendation. The Work Group’s confidence in the quality of the evidence 
was moderate. The body of evidence had some limitations as the increased risk of exacerbations was only 
found in the high eosinophil subgroup. Additionally, there was lack of repeatability/reliability of single 
eosinophil measure and the added complexity of requiring lab measurement to help decide treatment. 
The benefits of being off a steroid medication outweighed the potential harms of withdrawal, which were 
not significant in patients with absolute eosinophil counts of <300 cells/µl. Patient values and preferences 
were somewhat varied, as risk varied by subgroup and most patients do not want to be on steroids given 
the side effects. Thus, the Work Group decided upon a Weak for recommendation. 

Recommendation 
13. There is insufficient evidence to recommend for or against the use of N-acetylcysteine

preparations available in the United States for patients with stable COPD who continue to have
respiratory symptoms (e.g., dyspnea, cough).
(Neither for nor against | Reviewed, Amended)

Discussion 
N-acetylcysteine is an antioxidant, anti-inflammatory, and mucolytic agent. Cysteine is one of the three
amino acids that make up glutathione, the most abundant intracellular antioxidant. It was the only
mucolytic agent covered in the search during the systematic evidence review carried out for this CPG
update. The systematic evidence review identified an SR and meta-analysis of 12 RCTs by Fowdar et al.
(2017).(79) There was large variability in dose and treatment duration among the included trials. NAC was
found to reduce long-term (>6 months) but not short-term exacerbation prevalence. However, there was
no effect on exacerbation rate, FEV1, FVC, or inspiratory capacity. Adding NAC to standard therapy did not
change FEV1 or incidence of adverse events compared to standard therapy alone.(79) For this reason, the
Work Group did not recommend for or against the use of NAC in COPD treatment regimens.

The Work Group systematically reviewed evidence related to this recommendation (79) and considered 
the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, Amended 
recommendation. The Work Group’s confidence in the quality of the evidence was low. The body of 
evidence had some limitations including large variation in the use of NAC.(79) Other considerations 
included insufficient evidence to judge the balance of potential benefits and harms. There was large 
variation in patient values and preferences regarding the use of NAC. Thus, the Work Group decided upon 
a Neither for nor against recommendation. 
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Recommendation 
14. There is insufficient evidence to recommend for or against the use of antibiotics for outpatient

COPD exacerbations (C-reactive protein guided or not).
(Neither for nor against | Reviewed, New-replaced)

Discussion 
The efficacy and safety of antibiotic therapy for the treatment of mild to moderate outpatient COPD 
exacerbations remains uncertain. An SR by Vollenweider et al. (2018) evaluating the benefits and harms of 
antibiotic treatment for COPD exacerbations suggested, with low quality evidence, that outpatients 
treated with broad-spectrum antibiotic therapy have decreased risk for treatment failures up to one 
month following the initiation of treatment.(80) However, the SR also found no significant difference 
between antibiotic treatment and placebo in re-exacerbations in 2-6 weeks, median time to next 
exacerbation up to 12 months, and all-cause mortality up to two years after starting antibiotic 
treatment.(80) 

Evidence from one SR and two RCTs suggests an increase in diarrhea with antibiotic therapy compared 
with placebo from four weeks to two years post commencement of antibiotics.(80-82) No significant 
difference was found in harms between shorter and longer durations of broad spectrum antibiotics.(81) 
Similarly, the use of C-reactive protein (CRP) point-of-care testing guided antibiotic prescription compared 
to usual care, had no clinically important difference in adverse effects compared to antibiotics at six 
months.(82) The Work Group did not review evidence on other specific biomarkers, such as procalcitonin, 
in directing the use of antibiotic therapy in COPD exacerbations. 

COPD exacerbations can be triggered by environmental irritants, bacterial pathogens, and/or viral 
pathogens. This creates a challenge in determining the appropriateness of routine treatment of mild to 
moderate outpatient COPD exacerbations with antibiotics, given their effectiveness only against 
susceptible bacterial infections. Based on clinical judgment, antibiotic therapy may be warranted and 
beneficial on a case-by-case basis. Such patients could include those presenting with a moderate 
exacerbation, increased dyspnea and increased sputum volume/purulence, fever/chills, and leukocytosis 
with radiographic evidence of pneumonia.  

There is large heterogeneity in the studies and methods used to capture exacerbation-related attributes 
(e.g., duration, severity, frequency). The studies included individuals with all levels of exacerbation severity 
(mild to severe), and definitions of exacerbations varied. The Work Group did not find any study that 
specifically evaluated antimicrobial resistance. Very few studies defined harms a priori or evaluated 
“serious” adverse events. The severity of adverse events was not defined, and harms were generally 
captured as present or absent. Lack of adequate reporting for allocation concealment, blinding of outcome 
assessors, poor capture, and reporting of harms were the most frequent sources of bias. 

The Work Group systematically reviewed evidence related to this recommendation (80-82) and considered 
the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, New-
replaced recommendation. The Work Group’s confidence in the quality of the evidence was low. The body 
of evidence had some limitations including studies with participants from both inpatient and outpatient 
settings and evaluation of antibiotics that are not currently in use in clinical practice. The systematic 



VA/DoD Clinical Practice Guideline for the Management of Chronic Obstructive Pulmonary Disease 

April 2021 Page 33 of 94 

evidence review carried out as part of this CPG update only considered studies that were conducted in 
outpatients and evaluated use of antibiotics currently in use within the U.S. The benefit of a decrease in 
treatment failure was balanced with harm of diarrhea as a side effect in some patients. Patient values and 
preferences for receiving antibiotics is somewhat varied. Thus the Work Group decided upon a Neither for 
nor against recommendation.  

Recommendation 
15. We recommend providing long-term oxygen therapy to patients with chronic stable resting severe 

hypoxemia (PaO2 <55 mm Hg and/or SaO2 ≤88%) or chronic stable resting moderate hypoxemia 
(PaO2 56 – 59 mm Hg or SaO2 >88% and ≤90%) with signs of tissue hypoxia (hematocrit >55%, 
pulmonary hypertension, or cor pulmonale). 
(Strong for | Not reviewed, Not changed) 

Discussion 
Severe chronic hypoxemia is associated with significant comorbidity and mortality. There is evidence that 
long-term oxygen therapy (LTOT) in these clinical situations reduces mortality.(83-85) Chronic stable 
hypoxemia is defined as two measurements at least six weeks apart and at least six weeks from any acute 
illness resulting in hypoxemia. Effects of supplemental oxygen in moderate hypoxemia are not clear.(86)  

There is insufficient evidence that LTOT reduces mortality in COPD patients with mild to moderate 
hypoxemia (66 mmHg <PaO2 ≤74 mm Hg) in the absence of signs of tissue hypoxia.(85) There is also 
insufficient evidence that LTOT for chronically hypoxic COPD patients improves dyspnea, QoL, 
hospitalization rates, or readmission rates.(85) Therefore, the Work Group decided to not make specific 
recommendations related to LTOT for these patient populations.  

If transitional home oxygen is provided after an acute respiratory illness, the need for LTOT should be re-
evaluated in 30 – 90 days. The RCTs found that a survival benefit among RCTs with LTOT did not measure 
oxygen levels or re-evaluate the need for LTOT after initial qualification.(83, 84) Up to 50% of these 
patients will not qualify for continued LTOT.(87) In contrast, patients with chronic stable hypoxemia who 
have met the criteria for LTOT prior to hospitalization do not require reassessment.(88) Discontinuing LTOT 
in these patients can result in subsequent worsening of hypoxemia.(88, 89) Furthermore, the safety of 
discontinuing LTOT under these circumstances is unknown.  

The Work Group did not systematically review evidence related to this recommendation and considered 
the assessment of the evidence put forth in the 2014 COPD CPG.(83-85) Therefore, this is a Not 
reviewed, Not changed recommendation. The Work Group’s confidence in the quality of the evidence 
was moderate. The benefits of LTOT outweighed the potential harm of adverse events, such as fire 
hazards for smokers. Patient values and preferences were somewhat varied. Thus, the Work Group 
decided upon a Strong for recommendation. 
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Recommendation 
16. We suggest against routinely offering ambulatory long-term supplemental oxygen for patients

with chronic stable isolated exercise hypoxemia, in the absence of another clinical indication for
supplemental oxygen.
(Weak against | Reviewed, Not changed)

Discussion 
Oxygen plays a pivotal role in the maintenance of cell and body function. In COPD, ventilation and 
oxygenation may diminish and result in hypoxemia during rest, exercise, or sleep. Thus, it may seem logical 
to administer supplemental oxygen to anybody who has hypoxemia during rest, exercise, or sleep. Benefits 
of supplemental oxygen for COPD patients with resting severe hypoxemia are proven (see 
Recommendation 15). However, benefits of supplemental oxygen when the patient only shows chronic 
stable isolated exercise hypoxemia have been a matter of debate. The evidence identified clearly argues 
against supplemental oxygen for this condition. The most definitive study on this topic is the Long-term 
Oxygen Treatment Trial (LOTT).(90) This is a well-designed, randomized, un-blinded but controlled trial of 
supplemental oxygen versus control in patients with moderate resting or exercise hypoxemia. The trial 
enrolled 738 patients with mean age above 68 years. Sixty-five percent of participants desaturated to less 
than 88% during a six-minute walk test (6MWT). Minority of participants had only resting hypoxia while 
less than half had only exercise-induced hypoxia. More than 60% of the participants had FEV1 less than 
50% predicted. In the patients with moderate exercise-induced hypoxemia, supplemental oxygen was only 
given during exercise. In a time-to-event analysis, the study did not show significant reduction in time-to-
death or first hospitalization. The supplemental oxygen did not provide sustained meaningful 
improvement in other outcomes including QoL measures. 

The systematic evidence review identified a meta-analysis of seven trials by Liu and Gong (2019) evaluating 
the effects of supplemental oxygen compared to compressed or room air. The meta-analysis did not report 
improvements in dyspnea or functional capacity.(91) Another meta-analysis by Ejiofor et al. (2016) showed 
that QoL and exercise capacity did not differ after six weeks of supplemental oxygen compared to 
compressed air. Fatigue and dyspnea domains of the Chronic Respiratory Disease Questionnaire (CRQ) 
improved with supplemental oxygen.(92) Ameer et al. (2014) evaluated four trials comparing 
supplemental oxygen with air. Exercise capacity and mortality did not differ although shortness of breath 
after a 6MWT was less in the oxygen group.(93) Maldonado et al. (2014) conducted a crossover RCT with 
29 subjects assessing endurance test on 28% and 35% FiO2. In this study, acute, one-time administration of 
various doses of oxygen did not affect the dyspnea scale, limb fatigue, or duration of constant load 
exercise.(94) 

The benefits and harms are balanced as supplemental oxygen is readily available; however, carrying 
around the oxygen container or concentrator may be cumbersome. In patients who continue to smoke, 
oxygen therapy also represents a potential hazard. On the other hand, benefits are unlikely, as indicated 
by the above studies. There may be large variation in prescription habits of practitioners and also patients’ 
preferences in carrying around supplemental oxygen. The issues of acceptability to patients and 
accessibility, particularly in patients who live in rural areas, should be considered.  
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The Work Group systematically reviewed evidence related to this recommendation (91-94) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG.(90) Therefore, this is a 
Reviewed, Not changed recommendation. The Work Group’s confidence in the quality of the evidence was 
very low. Other considerations include insufficient evidence to judge the balance of potential benefits and 
harms. Patient values and preferences were varied as they do not want to be seen as debilitated. Thus, the 
Work Group decided upon a Weak against recommendation. 

Recommendation 
17. In patients with COPD, we suggest starting or continuing cardio-selective beta-blockers only in

those who have a cardiovascular indication for beta-blockers (e.g., heart failure with reduced
ejection fraction or recent myocardial infarction).
(Weak for | Reviewed, Amended)

Discussion 
In patients with COPD with a cardiovascular (CV) indication for cardio-selective beta-blockers, such as 
heart failure with reduced ejection fraction (HFrEF) or recent myocardial infarction, observational data 
suggests that these agents are safe, improve mortality rates, and decrease COPD exacerbations.(95) While 
metoprolol was the only beta-blocker examined by the studies included in the systematic evidence review, 
the Work Group extrapolated these results to all cardio-selective beta-blockers, as they all have at least 
some cross-reactivity with beta2-receptors found in lung tissue.  

He et al. (2017) assessed the clinical efficacy and safety of a low-dose cardio-selective beta-blocker 
(metoprolol) in treating acute exacerbation of COPD.(96) The RCT evaluated 100 patients with CV 
indications for beta-blockers and found metoprolol led to a reduction in COPD exacerbations and mortality 
when compared to placebo, without an increase in the incidence of adverse effects (chest tightness and 
lung rhonchi). However, the intended population of this study was patients with cor pulmonale with an 
N-terminal pro b-type natriuretic peptide level greater than 1,800 picograms/milliliter (pg/mL). While
patients with reduced ejection fraction or cardiomyopathy were intended to be excluded from this trial, it
is unclear how thoroughly this was evaluated by the investigators. Thus, it is difficult to elucidate the true
benefit of beta-blockers in all patient populations with acute exacerbations of COPD.

Suissa et al. (2018) conducted an SR of 18 observational studies investigating the effectiveness of beta-
blockers in COPD patients on major outcomes of death and COPD exacerbation.(95) Evidence from the SR 
suggests the use of beta-blockers in COPD patients with CV indications leads to reduced COPD 
exacerbations and mortality compared to non-use of beta-blockers.  

The most recent attempt to provide better quality evidence on this topic was the β-Blockers (βLOCK) COPD 
RCT by Dransfield et al. (2019).(97) This trial evaluated the clinical efficacy and safety of a beta-blocker 
(metoprolol) in 532 patients with COPD who did not have CV indications for beta-blockers. The study was 
stopped early due to a higher risk of exacerbations and hospitalization associated with beta-blocker use.  

Patient preferences were consistent in the patient focus group with high level of concern about QoL and 
medication-related side effects. The Work Group considered reports that patients with COPD-asthma 
overlap have poor outcomes on beta-blocker therapy, but there was not enough available evidence to 
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draw conclusions. The Work Group also considered that the harms of using cardio-selective beta-blockers 
in patients with COPD and hypertension without any other CV requirements outweigh the benefits.(97)  

The Work Group systematically reviewed evidence related to this recommendation (95, 96) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a 
Reviewed, Amended recommendation. The Work Group’s confidence in the quality of the evidence was 
very low. The body of evidence was limited to two RCTs with relatively small sample sizes.(95, 96) The 
use of beta-blockers in patients with a CV indication was associated with decreased COPD exacerbations 
and mortality, without an increase in adverse events. This was not the case for COPD patients without a 
CV indication for beta-blockers, in whom beta-blockers are associated with a higher risk of 
exacerbations and hospitalizations.(97) Patient values and preferences were similar, as all patients 
generally have the same desired outcomes regarding mortality benefits and adverse events when it 
comes to treatment with beta-blockers. Lastly, there was limited evidence evaluating beta-blockers in 
COPD patients with overlapping asthma. Thus, the Work Group decided upon a Weak for 
recommendation. 

Recommendation 
18. We suggest offering a supported self-management program that includes a written action plan

with exacerbation management, smoking cessation, and exercise.
(Weak for | Reviewed, New-replaced)

Discussion 
A supported self-management program may benefit patients with COPD. There was significant 
improvement in QoL when the self-management program included key components, such as written 
action for exacerbation management, exercise training, and smoking cessation.(98-100) In a meta-analysis 
of 10 RCTs by Lenferink et al. (2017),(101) subgroup analysis showed even greater QoL improvement in 
programs with smoking cessation. A meta-analysis of 10 RCTs by Cannon et al. (2016) showed that self-
management with an exacerbation action plan, exercise training, and COPD education improved activity 
and physical function.(100) Without the key components, including written action for exacerbation 
management, disease education, smoking cessation, and exercise training, many studies did not have 
statistically significant improvement in QoL for COPD patients, no matter the level of severity.(99, 102-107) 

The evidence reviewed consistently demonstrated supported self-management improved QoL, although 
there was not a significant difference in mortality or rates of worsening of adverse events, including rates 
of COPD-related hospitalizations. Exercise programs studied had varied functional outcomes but only two 
had improvement of dyspnea.(108, 109) In a meta-analysis of five RCTs by Paneroni et al. (2017), aerobic 
exercise training had clinical significance on QoL.(110) Exercise training varied among the studies, although 
most consisted of aerobic training with walking, cycling, or use of an arm crank and strength training either 
with weights or elastic bands. No harms were found with supported self-management.  

Self-management plans have been widely used in other respiratory diseases such as asthma. Supported 
self-management plans allow patients to have guidance regarding concerns directly related to their 
chronic respiratory disease. These plans give patients clear instructions regarding therapies for worsening 
of symptoms, a structured plan for exercise, and strong recommendations for smoking cessation. When 
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written, the action plan is tailored for each patient. This was an important factor for focus group 
participants. Patients feel empowered and in control when they work jointly with a provider on a disease-
specific, individualized, and written action plan.  

The Work Group systematically reviewed evidence related to this recommendation (98-110) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, 
New-replaced recommendation. The confidence in the quality of evidence was low. The body of evidence 
had some limitations including variability in assessing behavioral health changes and variability between 
groups regarding components of usual care. The benefits varied among studies but many demonstrated 
improved QoL and rate of exacerbations. These benefits outweighed the harms, which were limited. The 
Work Group recognized the clinic resources needed to complete and regularly track participating patients. 
This should be a major consideration before initiating and integrating a supported self-management 
program in the primary care setting. Thus, the Work Group decided upon a Weak for recommendation. 

Recommendation 
19. We suggest offering telehealth support that includes telemonitoring and/or mobile applications. 

(Weak for | Reviewed, New-replaced) 

Discussion 
The systematic evidence review evaluated telehealth interventions in the context of monitoring and 
supported self-management via telecommunications and digital communications technologies.(111-127) 
The interventions reviewed were very heterogeneous, but all of them would be considered supportive in 
nature and not a replacement for usual medical care. The quality of the evidence for the evaluation of 
telehealth support was low due to inconsistency. Most studies were either fair or poor quality, and studies 
varied with respect to their comparison groups and timing in which outcomes were assessed. The 
interventions were broadly categorized as telephone only, mobile phone/interactive web-based support, 
video supported and remote monitoring.  

Telephone-assisted education, coaching, or rehabilitation interventions without mobile phone 
applications or telemonitoring showed improvement in QoL in studies that assessed outcomes 
immediately after the intervention but not in studies that assessed outcomes after some follow-up 
period.(112, 127) In one SR, interventions utilizing mobile phone/interactive web-based technology 
were more effective than face-to-face or documentary educational self-management support in 
improving QoL and increasing physical activity.(111) Individual RCTs identified through the systematic 
evidence review, however, did not show improvements in QoL with the use of smartphone applications 
for promotion of exercise and self-management.(113-115) Two SRs (116, 117) and five of six RCTs, 
(118-123) showed no improvements in QoL. Evidence of the effect of telemonitoring on acute 
healthcare utilization, emergency room (ER) visits, and hospitalizations was inconsistent. Two SRs (116, 
124) showed improvement while one SR (117) and five RCTs did not.(117-120, 122, 123) Only two RCTs 
identified in the systematic evidence review were categorized as utilizing a video-supported 
intervention.(125, 126) Neither trial showed improvements in QoL.  

There is likely significant variability in patient values and preferences regarding telehealth interventions. 
Patients also vary in their ability to use technology. Focus group participants were open to the idea of 
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internet or teleconferences but noted that in-person meetings, if held at accessible locations, would be 
preferable. Telehealth may assist with equity for patients whose access to care is limited by home-bound 
status or rural location. During pandemic outbreaks, telehealth may be the only safe option for the 
delivery of supportive programs. The feasibility of implementing telehealth support programs for patients 
with COPD has improved substantially since the 2014 VA/DoD COPD CPG due to improvements in 
technology and significant VA and DoD investment in telehealth infrastructure. National initiatives, such as 
the Rural Veterans Tele-Rehabilitation Initiative (RVTRI), and other programs have increased resources to 
facilities to offer telehealth options. The use of mobile apps and telemonitoring equipment requires more 
effort on the part of the patient; however, the interactive nature of these modalities may better engage 
patients in their care. Patients may be more likely to be physically active when monitoring activity with 
mobile applications or telemonitoring technology. Telemonitoring may reduce acute healthcare utilization, 
but the burdens telemonitoring place on patients may counter positive effects on QoL.  

The Work Group systematically reviewed evidence related to this recommendation (111-127) and 
considered the assessment of the evidence put forth in the 2014 COPD CPG. Therefore, this is a Reviewed, 
New-replaced recommendation. The benefits increasing accessibility with telehealth support 
outweighed the harms. Patient values and preferences were somewhat varied but the Work Group 
thought most patients would welcome education, promotion of exercise, coping skills, and self-
management training that is delivered remotely to their home. Technologic advances have increased 
feasibility of telehealth. Travel is particularly burdensome for patients with COPD and telehealth can 
overcome geographic barriers to care. Thus, the Work Group decided upon a Weak for recommendation.  

X.  Research Priorities 

During the development of the 2021 COPD CPG, the Work Group identified areas needing additional 
research, including areas requiring stronger evidence to support current recommendations and research 
exploring new areas to guide future CPGs. Areas include triple therapy, diagnostic testing, dyspnea, 
exacerbations, hospitalizations, creating pathways to advance therapy, and the role of telehealth. 

More research is needed on the safety of triple therapy and to better describe the subpopulations of COPD 
patients most likely to benefit from or be harmed by the steroid component of triple therapy and the use 
of eosinophils. In addition, research is needed to determine specific clinical signs and the utility of CRP and 
other diagnostic tests to further assist the identification of patients with a bacterial infection in which 
antibiotic therapy would be warranted. Studies comparing broad-spectrum versus narrow-spectrum 
antibiotics as well as specific antibiotic agents would be beneficial. Another area of potential research 
includes evaluating the efficacy and safety of self-initiated versus provider-initiated antibiotic therapy for 
COPD exacerbations. More research is also needed on how COPD treatment impacts dyspnea, COPD 
exacerbations, and COPD-related hospitalizations as well as clinical research is needed to provide clinicians 
with a stronger evidence with which to create treatment pathways.  

Additional research is also needed to compare the effectiveness of telehealth versus face-to-face 
supported self-management programs. Additionally, further research is needed to clarify the role of 
telemonitoring in the care of patients with COPD in order to determine which variables or symptoms are 
the most useful to monitor and how telemonitoring data can be used by patients and providers. 
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Telemonitoring devices will likely become more sophisticated, wearable, and convenient over time; 
research on telehealth for COPD should be driven by advances in telehealth technology.  

Lastly, evidence suggests additional research is needed to better understand the subtypes of COPD, the 
risk factors for each, and how they can be identified and treated differently, including those patients 
with symptoms and smoking history suggestive of COPD but without obstruction on pulmonary function 
tests (PFTs). 
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Appendix A:  Guideline Development Methodology 

A.  Developing Key Questions to Guide the Systematic Evidence Review 
To guide this CPG’s systematic evidence review, the Work Group drafted 12 KQs on clinical topics of the 
highest priority for the VA and DoD populations. The KQs followed the population, intervention, 
comparison, outcome, timing, and setting (PICOTS) framework, as established by the Agency for 
Healthcare Research and Quality (AHRQ) (see Table A-1).  

Table A-1. PICOTS (128)  

PICOTS 
Element Description 

Population or 
Patients 

Patients of interest. It includes the condition(s), populations or sub-populations, disease severity 
or stage, co-occurring conditions, and other patient characteristics or demographics. 

Intervention or 
Exposure 

Treatment (e.g., drug, surgery, lifestyle changes), approach (e.g., doses, frequency, methods of 
administering treatments), or diagnostic /screening test used with the patient or population. 

Comparator 
Treatment(s) (e.g., placebo, different drugs) or approach(es) (e.g., different dose, different 
frequency, standard of care) that are being compared with the intervention or exposure of 
interest described above.  

Outcomes Results of interest (e.g., mortality, morbidity, QoL, complications). Outcomes can include short, 
intermediate, and long-term outcomes. 

Timing, if 
applicable 

Duration or follow-up of interest for the particular patient intervention and outcome to occur (or 
not occur). 

Setting, if 
applicable 

Setting or context of interest. Setting can be a location (e.g., primary, specialty, inpatient care) or 
type of practice. 

Abbreviation: PICOTS: population, intervention, comparison, outcome, timing, and setting; QoL: quality of life 

Due to resource constraints, all KQs of interest to the Work Group could not be included in the systematic 
evidence review. Thus, the Work Group selected the 12 highest priority KQs for inclusion in the systematic 
evidence review (see Table A-2).  

Using the GRADE approach, the Work Group rated each outcome on a 1 – 9 scale (7 – 9, critical for 
decision making; 4 – 6, important, but not critical, for decision making; and 1 – 3, of limited importance for 
decision making). Critical and important outcomes were included in the evidence review (see Outcomes); 
however, only critical outcomes were used to determine the overall quality of evidence (see Grading 
Recommendations). 

a. Population(s) 
The population of interest for all KQs included adults (≥18 years) who have a diagnosis of COPD that 
includes chronic bronchitis, emphysema, and chronic airflow limitation/obstruction. Some KQs also 
included additional sub-populations that were also covered per key question. 
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KQ 
Number Sub-Population 

1 Adults suspected of COPD 

3, 4, 5 

• Patients with COPD and any of the following: asthma, significant changes in lung function with 
bronchodilator, elevated serum eosinophils (>150 cells/μl or >300 cells/μl) elevated sputum 
eosinophils, history of allergic rhinitis/atopy/polyps 

• Patients with frequent exacerbations (>2/year or one hospitalization for COPD) 
• Patients with mucopurulent bronchitis 
• Patients with severe obstruction and/or lung hyperinflation or predominant dyspnea without 

exacerbations 
• Patients with low level eosinophils (<100 cells/μl) and/or pneumonia 

6 Adults ≥18 years who have a diagnosis of COPD and clinical indications for beta-blockers 

7 Adults ≥18 years with a diagnosis of COPD who have only hypoxemia during exercise or nocturnal 
hypoxemia 

8 Adults ≥18 years with COPD and an acute exacerbation 

11 

Adults ≥18 years with a diagnosis of COPD and considered high risk, which can be defined as the 
following:  
• BODE Index: Approximate 4 years survival by using BMI, FEV1, mMRC, 6MWT 
• Refined ABCD assessment tool in COPD: Use GOLD standard, adverse events history in 1 year, COPD 

Assessment Test (CAT), and mMRC 
• Patients with frequent exacerbations (>2/year or one hospitalization for COPD) 

12 Adults with stable COPD on long-term inhaled corticosteroids 

Abbreviations: BMI: body mass index; BODE: Body-mass index, airflow Obstruction, Dyspnea, and Exercise; CAT: COPD Assessment 
Test; COPD: chronic obstructive pulmonary disease; GOLD: Global Initiative for Chronic Obstructive Lung Disease; KQ: key question; 
mMRC: Modified Medical Research Council 

b. Interventions  
KQ 

Number Intervention 

1 

• Spirometry or repeat spirometry 
• Symptom severity 
• Risk of exacerbations 
• Comorbidities 
• GOLD classification 

2 Criteria/thresholds for moving COPD patients to intensive/advanced therapy (e.g., triple therapy, early 
use of steroids, antibiotics), including severity of exacerbations or frequency of exacerbations 

3, 4, 5 

Single or combination drug therapy from the following drug or drug classes: 
• SABA  
• LABA 
• Short-acting anticholinergics 
• Long-acting anticholinergics 
• ICS 
• Mucolytics 

6 Beta-blockers 
7 Oxygen administration  
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KQ 
Number Intervention 

8 
• Short-term antibiotic treatment 
• Self-initiated antibiotics 
• CRP testing 

9 Spacers or other optimization techniques, including nebulizers, soft-mist inhalers, DPI, or MDI 

10 

Telehealth in the context of monitoring, supported self-management, including education and 
symptom management via telecommunications and digital communication technologies; examples of 
telehealth technologies include: 
• Live video conferencing 
• Mobile health apps 
• Telephone, computer, or wearable and non-wearable devices for tele-consultation or remote 

patient monitoring 
• Secure web site or central server for data storage/transmission 

11 

Supported self-management, which includes the following components: 
• Action plans 
• Exercise/physical activity 
• Sleep/sleep hygiene  
• Nutrition 
• Stress/anxiety management 
• Smoking cessation 
• Pulmonary hygiene, breathing retraining, pulmonary exercise, breathing exercises 
• Medication education  
• Disease understanding and self-management skills 
• Home oxygen compliance 
• Mind-body medicine 
• Other alternative therapies 

12 Tapered withdrawal 
Abbreviations: COPD: chronic obstructive pulmonary disease; CRP: C-reactive protein; DPI: dry powder inhaler; GOLD: Global 
Initiative for Chronic Obstructive Lung Disease; ICS: inhaled-corticosteroid; KQ: key question; LABA: long-acting beta agonist; MDI: 
metered-does inhalers; SABA: short-acting beta agonist 

c. Comparators 
KQ 

Number Comparator 
1 None or one or more of the other diagnostic tools/criteria 
2 None or one of the other criteria/thresholds 

3, 4, 5 Placebo, another medication, or combination of medications 
6 No beta-blockers or alternative medication 
7 No O2 administration 

8 
• Placebo, different antibiotic, different class of antibiotics 
• Physician-initiated antibiotics 
• No CRP testing 

9 No optimization technique 
10 Usual or standard of care 
11 No self-management; usual or standard care 
12 Immediate withdrawal or other withdrawal method 

Abbreviations: CRP: C-reactive protein; KQ: key question 
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d. Outcomes 
KQ 

Number Critical Outcome(s) Important Outcomes(s) 

1 COPD diagnosis, diagnostic accuracy Clinical classification, treatment planning, clinical 
adherence 

2 QoL, morbidity/harms, dyspnea, exacerbation Functional capacity, mortality 

3 QoL, morbidity/harms, dyspnea, exacerbation, 
mortality Functional capacity 

4 QoL, morbidity/harms, dyspnea, exacerbation, 
mortality Functional capacity 

5 QoL, morbidity/harms, dyspnea, exacerbation, 
mortality Functional capacity 

6 Morbidity/harms, exacerbation, mortality QoL, dyspnea, functional capacity 
7 QoL, morbidity/harms, dyspnea, mortality Functional capacity, exacerbation 

8 Morbidity/harms, exacerbation, mortality QoL, dyspnea, functional capacity, reduction in 
antibiotic use 

9 Dyspnea, exacerbation, mortality QoL, morbidity/harms, functional capacity, adherence 

10 QoL, exacerbation Morbidity/harms, dyspnea, functional capacity, 
mortality, healthcare utilization 

11 QoL, exacerbation, dyspnea Morbidity/harms, functional capacity, mortality, 
healthcare utilization 

12 Morbidity/harms, exacerbation, safety QoL, dyspnea 
Abbreviations: COPD: chronic obstructive pulmonary disease; KQ: key question; QoL: quality of life 

B. Conducting the Systematic Review 
Based on the Work Group’s decisions regarding the CPG’s scope, KQs, and PICOTS statements, the Lewin 
Team produced a systematic evidence review protocol before conducting the review. The protocol 
detailed the KQs, PICOTS criteria, methodology to be used during the systematic evidence review, and the 
inclusion and exclusion criteria to be applied to each potential study, including study type and sample size. 
The Work Group reviewed and approved the protocol. 

Figure A-1 below outlines the systematic evidence review’s screening process (see also the General Criteria 
for Inclusion in Systematic Review and Key Question Specific Criteria). In addition, Table A-2 indicates the 
number of studies that addressed each of the questions. 
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Figure A-1. Study Flow Diagram 

 

Abbreviations: CS: clinical study; KQ: key question; SR: systematic review 

Alternative Text Description of Study Flow Diagram 
Figure A-1. Study Flow Diagram is a flow chart with nine labeled boxes linked by arrows that describe the 
literature review inclusion/exclusion process. Arrows point down to boxes that describe the next literature 
review step and arrows point right to boxes that describe the excluded citations at each step (including the 
reasons for exclusion and the numbers of excluded citations).  

1. Box 1: 8,877 citations identified by searches 

a. Right to Box 2: 5,661 citations excluded at the title level 
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i. Citations excluded at this level were off-topic, not published in English, or 
published prior to inclusion date 

b. Down to Box 3: 3,214 abstracts reviewed 

2. Box 3: 3,216 abstracts reviewed 

a. Right to Box 4: 2,519 citations excluded at the abstract level 

i. Citations excluded at this level were not an SR or clinical study, clearly did not 
address a KQ, did not report on an outcome of interest, or were outside cutoff 
publication dates  

b. Down to Box 5: 697 full-length articles reviewed 

3. Box 5: 697 full-length articles reviewed 

a. Right to Box 6: 403 citations excluded at 1st pass full article level 
i. Articles excluded at this level did not: address a KQ of interest, enroll the 

population of interest, meet inclusion criteria for SR or clinical study, or were a 
duplicate 

b. Down to Box 7: 294 articles reviewed 

4. Box 7: 294 articles reviewed 

a. Right to Box 8: 199 citations excluded at 2nd pass full article level 
i. 102 Superseded by more comprehensive review or included in a SR 
ii. 36 Not an intervention or comparator of interest  
iii. 7 Wrong study design or doesn’t address KQ 
iv. 25 No outcomes of interest 
v. 2 Not a study population of interest  
vi. 5 Unclear or inadequate follow-up  
vii. 16 Fewer than 20 patients  
viii. 6 Other 

b. Down to Box 9: 95 included studies 

5. Box 9: 95 included studies 

Table A-2. Evidence Base for KQs 

KQ 
Number KQ 

Number and 
Study Type 

1 In patients with suspected or diagnosed COPD, what is the evidence that using 
spirometry or repeat spirometry, symptom severity, risk of exacerbations, GOLD 
classification, and comorbidities, alone or in combination, improves diagnosis, clinical 
classification, treatment planning, clinician adherence to treatment protocols, and 
diagnostic accuracy? 

1 SR, 3 RCTs, 1 
cohort study, 
11 diagnostic 
studies 

2 In patients with confirmed diagnosis of COPD, is there evidence to support criteria for 
intensive/advanced therapy? 

2 RCTs, 1 
cohort trial 
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KQ 
Number KQ 

Number and 
Study Type 

3 In patients with confirmed COPD, what is the evidence that single drug therapy with 
the following drug classes improves outcomes? 
• Short-acting beta agonists (SABA) 
• Long-acting beta agonists (LABA) 
• Short-acting anticholinergics 
• Long-acting anticholinergics 
• Mucolytics 

10 SRs 

4 In patients with confirmed COPD, what is the evidence that dual therapy with the 
following drug classes, or combinations, improves outcomes?  
• Short-acting bega agonists (SABA) 
• Long-acting beta agonists (LABA) 
• Short-acting anticholinergics 
• Long-acting anticholinergics 
• Inhaled corticosteroids 
• Mucolytics 
• Roflumilast 

8 SRs 

5 In patients with confirmed COPD, what is the evidence that triple therapy with the 
following drug classes, or combinations, improves outcomes? 
• Short-acting bega agonists (SABA) 
• Long-acting beta agonists (LABA) 
• Short-acting anticholinergics 
• Long-acting anticholinergics 
• Inhaled corticosteroids 
• Mucolytics 
• Roflumilast 

4 SRs 

6 In patients with confirmed COPD who have other clinical indication(s) for beta-blocker 
treatment, what is the evidence of benefits and/or harms with use of these agents? 

1 SR, 2 RCTs 

7 In patients with confirmed COPD who have hypoxemia during exercise or nocturnal 
hypoxemia, does administration of oxygen (oxygen) compared to no oxygen improve 
outcomes? 

3 SRs, 2 RCTs 

8 In patients with confirmed COPD and an acute exacerbation, what is the evidence that 
administration of short-term antibiotics are more effective than placebo in obtaining 
improved outcomes? 

2 SRs, 2 RCTs 

9 In patients with confirmed COPD does the use of spacers or other optimization of 
inhaler technique improve patient adherence and outcomes? 

1 SR, 4 RCTs 

10 In patients with confirmed COPD, what are the benefits and harms of telehealth 
compared to usual care for ongoing monitoring, education, and symptom 
management? 

7 SRs, 12 RCTs 

11 In patients with confirmed COPD, does supported self-management (action plans, 
exercise plans) improve clinical outcomes? 

9 SRs, 7 RCTs 

12 In patients with confirmed COPD, treated with long-term inhaled corticosteroids what 
is the safest and most effective way to withdraw therapy? 

2 SRs 

Total Evidence Base 95 studies 
Abbreviations: COPD: chronic obstructive pulmonary disease; KQ: key question; RCT: randomized controlled trial; SR: systematic 
review 
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a. General Criteria for Inclusion in Systematic Evidence Review 
• All studies included as evidence must have been published in English on or after January 1, 2014, 

to February 21, 2020.  

• Publication must have been a full text clinical study or systematic review; abstracts alone were not 
included. Similarly, letters, editorials, and other publications that were not full-length clinical 
studies were not accepted as evidence. 

• Study must have enrolled a patient population in which at least 85% of patients had COPD, with 
identifiable data for the population of interest (i.e., patients with COPD should have been 
identifiable in the dataset). 

• Only studies assessing the efficacy of drugs that have received FDA approval for marketing in the 
U.S. were included in this review.  

• Study must have enrolled at least 20 patients (10 per study group). 

• Study must have reported on an outcome of interest. 

b. Key Question Specific Criteria for Inclusion in Systematic Evidence Review 
• Studies addressing KQs 2 to 12 must have been an SR of RCTs or an RCT. Observational studies 

were not considered as evidence for these questions. Randomized crossover trials were included 
only if data from the first period (prior to treatment crossover) was reported separately. Post-hoc 
and non-systematic pooled analyses were only included if they addressed a subpopulation or 
outcome not covered or reported in original study. 

• For KQ 1, SRs of acceptable study designs and prospective diagnostic cohort or other prospective 
non-RCT studies that reported on the diagnostic characteristics (i.e., sensitivity, specificity) of the 
tools assessed in the question were also accepted as evidence. Retrospective case series or chart 
reviews were not accepted as evidence. SRs must have searched MEDLINE or EMBASE for eligible 
publications, performed a risk of bias assessment of included studies, and assessed the quality of 
evidence using a recognizable rating system, such as GRADE or something compatible (e.g., the 
Strength of Evidence ratings used by the Evidence-based Practice Centers for the Agency for 
Research and Quality). If an existing review did not assess the overall quality of the evidence, 
evidence from the review must have been reported in a manner that allowed judgment of the 
overall risk of bias, consistency, directness, and precision of evidence. Existing reviews were not 
used as evidence if it was not possible to assess the overall quality of the evidence in the review. 

• For KQ 8, short-term antibiotic use was defined as 10 days or less.  

c. Literature Search Strategy 
Information regarding the bibliographic databases, date limits, and platform/provider can be found in 
Table A-3. See Appendix I for additional information on the search strategies, including topic-specific 
search terms and search strategies.  
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Table A-3. Bibliographic Database Information 

Name Date Limits Platform/Provider 
Embase 01/01/2014 – 02/21/2020 Embase.com 
Medline 01/01/2014 – 02/21/2020 Embase.com  
PubMed In Process & Non-Indexed Citations 01/01/2014 – 02/21/2020 pubmed.ncbi.nlm.nih.gov 

C. Developing Evidence-based Recommendations 
In consultation with the VA Office of Quality and Patient Safety and the Office of Evidence Based Practice, 
U.S. Army Medical Command Office, the Lewin Team convened a four-day virtual recommendation 
development meeting on June 15, 2020, to develop this CPG’s evidence-based recommendations. Two 
weeks before the meeting, the Lewin Team finalized the systematic evidence review and distributed the 
report to the Work Group; findings were also presented during the first day of the recommendation 
development meeting.  

Led by the Champions, the Work Group interpreted the systematic evidence review’s findings and 
developed this CPG’s recommendations. Where appropriate, the Work Group carried forward and 
modified recommendations from the 2014 VA/DoD COPD CPG as necessary (see Categorization of 2014 
Clinical Practice Guideline Recommendations). The Work Group also developed new recommendations not 
included in the 2014 VA/DoD COPD CPG based on the 2020 evidence review.  

As the Work Group drafted recommendations, they also rated each recommendation based on a modified 
GRADE and USPSTF methodology. Recommendations were rated by assessing the quality of the overall 
evidence base, the associated benefits and harms, patient values and preferences, and other implications. 

a. Grading Recommendations 
Per GRADE, each recommendation’s strength and direction is determined by the following four 
domains:(21)  

1. Confidence in the Quality of the Evidence 
Confidence in the quality of the evidence reflects the quality of the evidence base supporting a 
recommendation. The options for this domain include: High, Moderate, Low, or Very low. This is a direct 
reflection of the GRADE ratings for each relevant critical outcome in the evidence review (see Outcomes). 
Per GRADE, if the quality of evidence differs across the relevant critical outcomes, the lowest quality of 
evidence for any of the critical outcomes determines the overall quality of the evidence for a 
recommendation.(23, 24)  

The recommendation strength generally aligns with the confidence in the quality of evidence. For 
example, Strong recommendations are typically supported by High or Moderate quality evidence. 
However, GRADE permits Low or Very low quality evidence to support a Strong recommendation in certain 
instances (e.g., life-threatening situation).(21) 

2. Balance of Desirable and Undesirable Outcomes  
The balance of desirable and undesirable outcomes (i.e., benefits and harms) refers to the relative 
magnitudes or tradeoffs of anticipated benefits (e.g., increased longevity, reduced morbidity, improved 
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QoL, decreased resource use) and harms (e.g., decreased longevity, increased complications, impaired 
QoL). The options for this domain include: benefits outweigh harms/burden, benefits slightly outweigh 
harms/burden, benefits and harms/burdens are balanced, harms/burdens slightly outweigh benefits, and 
harms/burdens outweigh benefits. This domain assumes most clinicians will offer patients an intervention 
if its advantages exceed the harms. The Work Group’s understanding of the benefits and harms associated 
with the recommendation influenced the recommendation’s strength and direction. 

3. Patient Values and Preferences 
Patient values and preferences is an overarching term that includes patients’ perspectives, beliefs, 
expectations, and goals for health and life as they may apply to the intervention's potential benefits, 
harms, costs, limitations, and inconvenience. The options for this domain include: similar values, some 
variation, or large variation. For instance, there may be some variation in patient values and preferences 
for a recommendation on the use of acupuncture, as some patients may dislike needles. When patient 
values seem homogeneous, this domain may increase the recommendation’s strength. Alternatively, when 
patient values seem heterogeneous, this domain may decrease a recommendation’s strength. As part of 
this domain, the Work Group considered the findings from the patient focus group carried out as part of 
this CPG update (see Appendix B).  

4. Other Implications 
Other implications encompass the potential consequences or other impacts that might affect the strength 
or direction of the recommendation. The options for this domain include resource use, equity, 
acceptability, feasibility, and subgroup considerations. The following are example implications related to 
equity and subgroup considerations, respectively: some of the indicated population may be geographically 
remote from an intervention (e.g., complex radiological equipment); a drug may be contraindicated in a 
subgroup of patients.  

Table A-4. GRADE Evidence to Recommendation Framework 

Decision Domain Questions to Consider Judgment 

Confidence in the 
quality of the 
evidence 

Among the designated critical outcomes, what is the 
lowest quality of relevant evidence? 
How likely is further research to change the 
confidence in the estimate of effect? 

High 
Moderate 
Low 
Very low 

Balance of desirable 
and undesirable 
outcomes 

What is the magnitude of the anticipated desirable 
outcomes? 
What is the magnitude of the anticipated undesirable 
outcomes? 
Given the best estimate of typical values and 
preferences, are you confident that benefits outweigh 
harms/burdens or vice versa? 

Benefits outweigh harms/burdens 
Benefits slightly outweigh harm/ 
burden 
Benefits and harms/burdens are 
balanced 
Harms/burdens slightly outweigh 
benefits 
Harms/burdens outweigh benefits 

Patient values and 
preferences 

What are the patients’ values and preferences? 
Are values and preferences similar across the target 
population? 
Are you confident about typical values and 
preferences? 

Similar values 
Some variation 
Large variation 
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Decision Domain Questions to Consider Judgment 

Other implications 
(e.g., resource use, 
equity, acceptability, 
feasibility, subgroup 
considerations) 

What are the costs per resource unit? 
Is this intervention generally available? 
What is the variability in resource requirements across 
the target population and settings? 
Are the resources worth the expected net benefit 
from the recommendation? 
Is this intervention and its effects worth withdrawing 
or not allocating resources from other interventions? 

Various considerations 

b. Recommendation Categorization 
A summary of the recommendation categories and definitions is available in Table 3.  

1. Categorizing Recommendations with an Updated Review of the Evidence 
Reviewed refers to recommendations on topics included in this CPG’s systematic evidence review. 
Reviewed, New-added recommendations are original, new recommendations (i.e., not included in the 
previous CPG). These recommendations are based entirely on evidence included in the current CPG’s 
systematic evidence review. 

Reviewed, New-replaced recommendations were in the previous CPG but revised based on the updated 
evidence review. These recommendations may have clinically relevant edits. Reviewed, Not changed 
recommendations were carried forward from the previous CPG unchanged. Reviewed, Amended 
recommendations were carried forward from the previous CPG with a nominal change. This allowed for 
the recommendation language to reflect GRADE approach and any other not clinically meaningful edits 
deemed necessary. These recommendations can be based on a combination of evidence included in the 
current CPG’s systematic evidence review and the evidence base that supported the recommendation in 
the previous CPG.  

Reviewed, Deleted refers to recommendations from the previous CPG that were deleted after a review of 
the evidence. This may occur if the evidence supporting the recommendation is outdated (e.g., there is no 
longer a basis to recommend use of an intervention and/or new evidence suggests a shift in care), 
rendering the recommendation obsolete. 

2. Categorizing Recommendations without an Updated Review of the Evidence 
There were also cases in which it was necessary to carry forward recommendations from the previous CPG 
without an updated review of the evidence. Given time and resource constraints, the systematic evidence 
review carried out for this CPG update could not cover all available evidence on COPD; therefore, its KQs 
focused on new or updated research or areas not covered in the previous CPG.  

For areas in which the relevant evidence was not changed and for which recommendations made in the 
previous CPG were still relevant, recommendations could have been carried forward to the updated CPG 
without an updated review of the evidence. The evidence supporting these recommendations was thus 
also carried forward from the previous CPG. These recommendations were categorized as Not reviewed. If 
evidence had not been reviewed, recommendations could have been categorized as Not changed, 
Amended, or Deleted. Not reviewed, Not changed recommendations were carried forward from the 
previous CPG unchanged. Not reviewed, Amended recommendations were modified from the previous 
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CPG with a nominal change. Not reviewed, Deleted recommendations were determined by the Work 
Group to not be relevant. A recommendation may not be relevant if it, for example, pertained to a topic 
(e.g., population, care setting, treatment) outside of the updated CPG’s scope or if it was determined to be 
common practice.  

The recommendation categories for the current CPG are noted in the Recommendations. The 
recommendation categories from the 2014 VA/DoD COPD CPG are noted in Appendix D. 

D. Drafting and Finalizing the Guideline 
The Work Group wrote, reviewed, and edited three drafts of the CPG using an iterative review process to 
solicit feedback on and make revisions to the CPG. The first and second drafts were posted online for 20 
and 14 business days, respectively, for the Work Group to provide feedback. Draft 3 was made available 
for a 14-day peer review and comment (see External Peer Review). The Work Group reviewed all feedback 
submitted during each review period and made appropriate revisions to the CPG. Following the Draft 3 
review and comment period, the Work Group reviewed external feedback and created a final draft of the 
CPG. The Champions then presented the CPG to the EBPWG for approval. The Work Group considered the 
EBPWG’s feedback and revised the CPG as appropriate to create the final version. To accompany the CPG, 
the Work Group produced toolkit products, including a provider summary, pocket card, and patient 
summary. The EBPWG approved the final CPG and toolkit products in April 2021. 
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Appendix B: Patient Focus Group Methods and Findings 

A. Methods 
VA and DoD Leadership recruited participants for the focus group, with support from the Champions, 
other Work Group members, and individuals at the patient focus group location as needed. While 
participant recruitment focused on eliciting a range of perspectives likely to be relevant and informative in 
the CPG development process, patient focus group participants were not intended to be a representative 
sample of VA and DoD patients. Participants were not incentivized for their participation or reimbursed for 
travel expenses. 

The Work Group, with support from the Lewin Team, identified topics on which patient input was 
important to consider in developing the CPG. The Lewin Team developed, and the Work Group approved, 
a patient focus group guide covering these topics. The focus group facilitator led the discussion using the 
guide to elicit the patients’ perspectives about their treatment and overall care. Given the limited time and 
the range of interests of the focus group participants, not all questions were addressed. 

B. Patient Focus Group Findings 
a. Participants indicated that providers should consider activities of daily living 

when assessing a patient’s pulmonary functioning to better understand the 
practical impact of COPD on a patient’s life. 

• Participants thought pulmonary function testing should include activities of daily living instead of 
just walking. 

• Participants expressed concern that their providers did not consider the practical aspects of 
managing their COPD and the impact it has on their lives. 

b. Participants were concerned about the practicality and weight of supplemental 
oxygen equipment and expressed unanimous support for rescue inhalers.  

• Participants agreed that their supplemental oxygen tanks were too heavy and expressed a desire 
for lighter and more portable equipment. Although participants wanted lighter oxygen equipment, 
they found the smaller oxygen concentrators to be too expensive. 

• Many participants disliked the single strap design of oxygen cylinder bags because it is 
uncomfortable, impractical, and restricts them from carrying other items. 

• Participants were hesitant to use oxygen on a regular basis. Many agreed it is easy to become 
dependent on it. 

• All participants valued the portability of rescue inhalers and most carried at least one with them at 
all times. 

c. Participants valued self-management and alternative medicine treatment 
options. 

• Participants valued exercise as a self-management tool because it improved their symptoms and 
provided social stimulation. 
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• Most participants thought a COPD support group would be helpful for social interaction and 
sharing of treatment options. 

• Participants were open to trying alternative medicine and turned to naturopathic options when 
the care they received was inadequate.  

d. Participants varied in their trust of the medical system and sought more 
consistent care from providers who knew them and their medical issues. 

• VA participants expressed frustration with scheduling appointments and receiving follow-up from 
their providers. 

• Participants sought consistent care from the same team of providers.  

e. Participants stressed the importance of shared decision making in discussing 
treatment options with their providers. Patients sought providers who 
considered an individual’s comorbidities when discussing treatment options 
and were mindful that patients vary in their preferences for and tolerance of 
different treatments. 

• Participants valued providers who use shared decision making to understand a patient’s needs, 
values, and treatment preferences.  

• Participants received inconsistent care from providers. While some of their providers utilized 
shared decision making to individualize their care, others did not. 
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Appendix C: Evidence Table 

Table C-1. Evidence Tablea,b,c,d

Recommendation 
2014 Strength of 

Recommendation Evidence 
2021 Strength of 

Recommendation 
Recommendation 

Category 

1. We suggest post-bronchodilator spirometry to confirm
clinical diagnosis of COPD. Strong for 

(42, 43) 
Additional References: 

(37-41, 44-48) 
Weak for Reviewed, New-

replaced 

2. There is insufficient evidence to recommend for or against
any specific clinical criteria to inform decision-making
regarding advancing pharmacologic therapy for COPD.

N/A 
(50-52) 

Additional References: 
(49) 

Neither for nor 
against 

Reviewed, New-
added 

3. We recommend smoking cessation for prevention and risk
reduction of COPD. Strong for (53, 54) Strong for Reviewed, New-

replaced 
4. We suggest routine vaccination for influenza and

pneumococcal pneumonia for prevention and risk reduction
of COPD exacerbations.

Strong for (55, 56) Weak for Reviewed, New-
replaced 

5. We recommend offering inhaled long-acting muscarinic
antagonists as first-line therapy in patients with symptomatic
COPD.

Weak for 
Strong for 

(57-67) Strong for Reviewed, New-
replaced 

6. We recommend against offering an inhaled long-acting beta
agonist as first-line therapy in patients with symptomatic
COPD, unless a long-acting muscarinic antagonist is not
tolerated or is contraindicated.

N/A (57-67) Strong against Reviewed, New-
added 

a 2014 Strength of Recommendation column: The 2014 VA/DoD COPD CPG was developed using the GRADE approach to determine the strength of each recommendation. Inclusion 
of more than one 2014 strength of recommendation indicates that more than one 2014 VA/DoD COPD CPG recommendation is covered by the 2021 recommendation. “Not 
applicable” indicates that the 2014 VA/DoD COPD CPG recommendation was a new recommendation, and therefore does not have an associated 2014 strength of 
recommendation. 

b Evidence column: The first set of references listed in each row in the evidence column constitutes the evidence base for the recommendation. To be included in the evidence base 
for a recommendation, a reference needed to be identified through a systematic evidence review carried out as part of the initial development or update of this CPG. The second 
set of references in the evidence column (called “Additional References”) includes references that provide additional information related to the recommendation, but which 
were not identified through a systematic evidence review. These references were, therefore, not included in the evidence base for the recommendation and did not influence the 
strength and direction of the recommendation. 

c 2021 Strength of Recommendation column: The 2021 VA/DoD COPD CPG was developed using the GRADE approach to determine the strength of each recommendation. Refer to 
the Grading Recommendations section for more information. 

d Recommendation Category column: Refer to the Recommendation Categorization section for more information on the description of the categorization process and the definition 
of each category. 
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Recommendation 
2014 Strength of 

Recommendation Evidence 
2021 Strength of 

Recommendation 
Recommendation 

Category 

7. We recommend against offering an inhaled corticosteroid in 
patients with symptomatic COPD as a first-line therapy. Strong against 

(69) 
Additional References: 

(68) 
Strong against Not reviewed, 

Amended 

8. For patients with moderate to severe obstruction who 
continue to report significant dyspnea or decreased quality of 
life despite using a long-acting muscarinic antagonist, we 
suggest adding a long-acting beta agonist to long-acting 
antimuscarinic agent therapy. 

Strong for (70) Weak for Reviewed, New-
replaced 

9. If choosing dual therapy, we recommend against offering 
long-acting beta agonists with inhaled corticosteroids for 
patients with COPD. 

N/A 
(70) 

Additional References: 
(71, 72) 

Strong against Reviewed, New-
added 

10.  In patients with COPD who are on combination therapy with 
a long-acting antimuscarinic agent/long-acting beta agonist 
and continue to have COPD exacerbations, we suggest 
adding an inhaled corticosteroid as a third medication. 

Weak for (73-76) Weak for Reviewed, New-
replaced 

11. There is insufficient evidence to recommend for or against 
the use of eosinophilia or suspicion of asthma-COPD overlap 
syndrome to guide choice of additional therapy. 

N/A (75) 
 

Neither for nor 
against 

Reviewed, New-
added 

12. We suggest considering withdrawal of inhaled corticosteroids 
in patients with COPD without moderate to severe 
exacerbations in the last two years.  

N/A (77, 78) Weak for Reviewed, New-
added 

13. There is insufficient evidence to recommend for or against 
the use of N-acetylcysteine preparations available in the 
United States for patients with stable COPD who continue to 
have respiratory symptoms (e.g., dyspnea, cough). 

N/A (79) Neither for nor 
against Reviewed, Amended 

14. There is insufficient evidence to recommend for or against 
the use of antibiotics for outpatient COPD exacerbations (C-
reactive protein guided or not).  

N/A (80-82) Neither for nor 
against 

Reviewed, New- 
replaced 

15. We recommend providing long-term oxygen therapy to 
patients with chronic stable resting severe hypoxemia (PaO2 
<55 mm Hg and/or SaO2 ≤88%) or chronic stable resting 
moderate hypoxemia (PaO2 56 – 59 mm Hg or SaO2 >88% 
and ≤90%) with signs of tissue hypoxia (hematocrit >55%, 
pulmonary hypertension, or cor pulmonale). 

Strong for 
 

(83-85) 
Additional References: 

(86-89) 
Strong for Not reviewed, Not 

changed 
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Recommendation 
2014 Strength of 

Recommendation Evidence 
2021 Strength of 

Recommendation 
Recommendation 

Category 
16. We suggest against routinely offering ambulatory long-term 

supplemental oxygen for patients with chronic stable isolated 
exercise hypoxemia, in the absence of another clinical 
indication for supplemental oxygen. 

Weak against (90-94) Weak against Reviewed, Not 
changed 

17. In patients with COPD, we suggest starting or continuing 
cardio-selective beta-blockers only in those who have a 
cardiovascular indication for beta-blockers (e.g., heart failure 
with reduced ejection fraction or recent myocardial 
infarction). 

Weak for 
(95, 96) 

Additional References: 
(97) 

Weak for Reviewed, Amended 

18. We suggest offering a supported self-management program 
that includes a written action plan with exacerbation 
management, smoking cessation, and exercise. 

Weak for (98-110) Weak for Reviewed, New-
replaced 

19. We suggest offering telehealth support that includes 
telemonitoring and/or mobile applications. Weak for (106, 111-126) Weak for Reviewed, New-

replaced 
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Appendix D: 2014 Recommendation Categorization Table  

Table D-1. 2014 COPD CPG Recommendation Categorization Tablea,b,c,d,e,f 

20
14

 C
PG

 
Re

co
m

m
en

da
tio

n 
# 

2014 CPG Recommendation Text 

2014 CPG 
Strength of 

Recommendation 

2021 CPG 
Recommendation 

Category 

2021 CPG 
Recommendation 

# 

1 

We recommend that spirometry, demonstrating airflow obstruction (post-
bronchodilator forced expiratory volume in one second/forced vital capacity 
[FEV1/FVC] <70%, with age adjustment for more elderly individuals), be used to 
confirm all initial diagnoses of chronic obstructive pulmonary disease (COPD). 

Strong for Reviewed, New-
replaced 1 

2 We have no recommendations regarding utilization of existing clinical classification 
systems at this time. N/A Not reviewed, 

Deleted N/A 

3 

We suggest classification of patients with COPD into two groups: 
Patients who experience frequent exacerbations (two or more/year, defined as 
prescription of corticosteroids, prescription of antibiotics, hospitalization, or 
emergency department [ED] visit); and 
Patients without frequent exacerbations.  

Weak for Not reviewed, 
Deleted N/A 

                                                           
a 2014 CPG Recommendation # column: This indicates the recommendation number of the recommendation in the 2014 VA/DoD COPD CPG.  
b 2014 CPG Recommendation Text column: This contains the wording of each recommendation from the 2014 VA/DoD COPD CPG. 
c 2014 CPG Strength of Recommendation column: The 2014 VA/DoD COPD CPG used the GRADE approach to determine the strength of each recommendation. The strength of 

recommendations in the 2014 VA/DoD COPD CPG were: Strong for, Weak for, N/A, Weak against, or Strong against. 
d 2014 CPG Recommendation Category column: This is the recommendation category assigned during the development of the 2014 VA/DoD COPD CPG. Refer to the 

Recommendation Categorization section for more information on the description of the categorization process and the definition of each category.  
e 2021 CPG Recommendation Category column: This is the recommendation category assigned during the development of the 2021 VA/DoD COPD CPG. Refer to the 

Recommendation Categorization section for more information on the description of the categorization process and the definition of each category. 
f 2021 CPG Recommendation # column: For recommendations that were carried forward from the 2014 VA/DoD COPD CPG, this column indicates the new recommendation(s) to 

which they correspond. 
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20
14

 C
PG

 
Re

co
m

m
en

da
tio

n 
# 

2014 CPG Recommendation Text 

2014 CPG 
Strength of 

Recommendation 

2021 CPG 
Recommendation 

Category 

2021 CPG 
Recommendation 

# 

4 
We recommend offering prevention and risk reduction efforts including smoking 
cessation and vaccination. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong for Reviewed, New-
replaced 3, 4 

5 

We recommend investigating additional comorbid diagnoses particularly in patients 
who experience frequent exacerbations (two or more/year, defined as prescription of 
corticosteroids, prescription of antibiotics, hospitalization, or ED visit) using simple 
tests and decision rules (cardiac ischemia [troponin, electrocardiogram], congestive 
heart failure [B-type natriuretic peptide (BNP), pro-BNP], pulmonary embolism [D-
dimer plus clinical decision rule], and gastroesophageal reflux). 

Strong for Not reviewed, 
Deleted N/A 

6 
We suggest that patients with COPD and signs or symptoms of a sleep disorder have a 
diagnostic sleep evaluation. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak for Not reviewed, 
Deleted N/A 

7 
We suggest that patients presenting with early onset COPD or a family history of early 
onset COPD be tested for alpha-1 antitrypsin (AAT) deficiency. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak for Not reviewed, 
Deleted N/A 

8 
We recommend that patients with AAT deficiency be referred to a pulmonologist for 
management of treatment. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong for Not reviewed, 
Deleted N/A 

9 
We recommend prescribing inhaled short-acting beta 2-agonists (SABAs) to patients 
with confirmed COPD for rescue therapy as needed. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong for Not reviewed, 
Deleted N/A 

10 
We suggest using spacers for patients who have difficulty actuating and coordinating 
drug delivery with metered-dose inhalers (MDIs). 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak for Reviewed, Deleted N/A 

11 We recommend offering long-acting bronchodilators to patients with confirmed, 
stable COPD who continue to have respiratory symptoms (e.g., dyspnea, cough).  Strong for Reviewed, Deleted N/A 

12 
We suggest offering the inhaled long-acting antimuscarinic agent (LAMA) tiotropium 
as first-line maintenance therapy in patients with confirmed, stable COPD who 
continue to have respiratory symptoms (e.g., dyspnea, cough). 

Weak for Reviewed, Deleted 5 
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20
14
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PG

 
Re

co
m

m
en

da
tio

n 
# 

2014 CPG Recommendation Text 

2014 CPG 
Strength of 

Recommendation 

2021 CPG 
Recommendation 

Category 

2021 CPG 
Recommendation 

# 

13 

We recommend inhaled tiotropium as first-line therapy for patients with confirmed, 
stable COPD who have respiratory symptoms (e.g., dyspnea, cough) and severe 
airflow obstruction (i.e., post bronchodilator FEV1 <50%) or a history of COPD 
exacerbations. 

Strong For Reviewed, New-
replaced 5 

14 

For clinically stable patients with a confirmed diagnosis of COPD and who have not 
had exacerbations on short-acting antimuscarinic agents (SAMAs), we suggest 
continuing with this treatment, rather than switching to long-acting bronchodilators.  
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak For Not reviewed, 
Deleted N/A 

15 
For patients treated with a SAMA who are started on a LAMA to improve patient 
outcomes, we suggest discontinuing the SAMA.  
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak For Not reviewed, 
Deleted N/A 

16 We recommend against offering an inhaled corticosteroid (ICS) in symptomatic 
patients with confirmed, stable COPD as a first-line monotherapy. Strong Against Not reviewed, 

Amended 7 

17 We recommend against the use of inhaled long-acting beta 2-agonists (LABAs) 
without an ICS in patients with COPD who may have concomitant asthma.  Strong Against Not reviewed, 

Deleted N/A 

18 
In patients with confirmed, stable COPD who are on inhaled LAMAs (tiotropium) or 
inhaled LABAs alone and have persistent dyspnea on monotherapy, we recommend 
combination therapy with both classes of drugs.  

Strong For Reviewed, New-
replaced 8 

19 
In patients with confirmed, stable COPD who are on combination therapy with LAMAs 
(tiotropium) and LABAs and have persistent dyspnea or COPD exacerbations, we 
suggest adding ICS as a third medication. 

Weak For Reviewed, New 
replaced 10 

20 We suggest against offering roflumilast in patients with confirmed, stable COPD in 
primary care without consultation with a pulmonologist. Weak Against Not reviewed, 

Deleted N/A 

21 We suggest against offering chronic macrolides in patients with confirmed, stable 
COPD in primary care without consultation with a pulmonologist. Weak Against Not reviewed, 

Deleted N/A 

22 We suggest against offering theophylline in patients with confirmed, stable COPD in 
primary care without consultation with a pulmonologist. Weak Against Not reviewed, 

Deleted N/A 
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20
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PG

 
Re

co
m

m
en

da
tio

n 
# 

2014 CPG Recommendation Text 

2014 CPG 
Strength of 

Recommendation 

2021 CPG 
Recommendation 

Category 

2021 CPG 
Recommendation 

# 

23 
There is insufficient evidence to recommend for or against the use of N-acetylcysteine 
(120) preparations available in the U.S. in patients with confirmed, stable COPD who 
continue to have respiratory symptoms (e.g., dyspnea, cough). 

N/A Reviewed, Amended 13 

24 We suggest not withholding cardio-selective beta-blockers in patients with confirmed 
COPD who have a cardiovascular indication for beta-blockers. Weak For Reviewed, Amended 17 

25 

We suggest using non-pharmacologic therapy as first-line therapy and using caution 
in prescribing hypnotic drugs for chronic insomnia in primary care for patients with 
COPD, especially for those with hypercapnea or severe COPD. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak For Not reviewed, 
Deleted N/A 

26 

For patients with COPD and anxiety, we suggest consultation with a psychiatrist 
and/or a pulmonologist to choose a course of anxiety treatment that reduces, as 
much as possible, the risk of using sedatives/anxiolytics in this population. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak For Not reviewed, 
Deleted N/A 

27 

We recommend providing long-term oxygen therapy (LTOT) to patients with chronic 
stable resting severe hypoxemia (partial pressure of oxygen in arterial blood [PaO2] 
<55 mm Hg and/or peripheral capillary oxygen saturation [SaO2] ≤88%) or chronic 
stable resting moderate hypoxemia (PaO2 of 56-59 mm Hg or SaO2 >88% and ≤90%) 
with signs of tissue hypoxia (hematocrit >55%, pulmonary hypertension, or cor 
pulmonale).  
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong For Not reviewed, Not 
changed 15 

28 

We recommend that patients discharged home from hospitalization with acute 
transitional oxygen therapy are evaluated for the need for LTOT within 30-90 days 
after discharge. LTOT should not be discontinued if patients continue to meet the 
above criteria. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong For Reviewed, Deleted N/A 

29 
We suggest against routinely offering ambulatory LTOT for patients with chronic 
stable isolated exercise hypoxemia, in the absence of another clinical indication for 
supplemental oxygen. 

Weak Against Reviewed, Not 
changed 16 
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2021 CPG 
Recommendation 

# 

30 

For patients with COPD and hypoxemia and/or borderline hypoxemia (SaO2 <90%) 
who are planning to travel by plane, we suggest a brief consultation or an e-consult 
with a pulmonologist. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Weak For Reviewed, Deleted N/A 

31 
When other causes of nocturnal hypoxemia have been excluded, we suggest against 
routinely offering LTOT for the treatment of outpatients with stable, confirmed COPD 
and isolated nocturnal hypoxemia. 

Weak Against Not reviewed, 
Deleted N/A 

32 In the absence of other contributors (e.g., sleep apnea), we suggest referral for a 
pulmonary consultation in patients with stable, confirmed COPD and hypercapnea. Weak For Not reviewed, 

Deleted N/A 

33 We suggest supported self-management for selected high risk patients with COPD. Weak For Reviewed, New-
replaced 18 

34 We suggest against using action plans alone in the absence of supported self-
management. Weak Against Not reviewed, 

Deleted N/A 

35 We suggest using telehealth for ongoing monitoring and support of the care of 
patients with confirmed COPD. Weak For Reviewed, New-

replaced 19 

36 
We recommend offering pulmonary rehabilitation to stable patients with exercise 
limitation despite pharmacologic treatment and to patients who have recently been 
hospitalized for an acute exacerbation. 

Strong For Not reviewed, 
Deleted N/A 

37 We suggest offering breathing exercise (e.g., pursed lip breathing, diaphragmatic 
breathing, or yoga) to patients with dyspnea that limits physical activity. Weak For Not reviewed, 

Deleted N/A 

38 
We suggest referral to a dietitian for medical nutritional therapy recommendations 
(such as oral calorie supplementation) to support patients with severe COPD who are 
malnourished (body mass index [BMI] <20 kg/m2). 

Weak For Not reviewed, 
Deleted N/A 

39 

We recommend that any patient considered for surgery for COPD (lung volume 
reduction surgery [LVRS] and lung transplant) be first referred to a pulmonologist for 
evaluation. 
Modified from the 2007 CPG without an updated systematic review of the evidence. 

Strong For Not reviewed, 
Deleted N/A 
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40 
We recommend antibiotic use for patients with COPD exacerbations who have 
increased dyspnea and increased sputum purulence (change in sputum color) or 
volume. 

Strong For Not reviewed, 
Deleted N/A 

41 

We suggest basing choice of antibiotic on local resistance patterns and patient 
characteristics.  
a. First-line antibiotic choice may include doxycycline, 

trimethoprim/sulfamethoxazole (TMP-SMX), second-generation cephalosporin, 
amoxicillin, amoxicillin/clavulanate, and azithromycin. 

b. Despite the paucity of evidence regarding the choice of antibiotics, we suggest 
reserving broader spectrum antibiotics (e.g., quinolones) for patients with specific 
indications such as: 

i. Critically ill patients in the intensive care unit (ICU); 
ii. Patients with recent history of resistance, treatment failure, or antibiotic use; 

and 
iii. Patients with risk factors for healthcare associated infections.  

Weak For Not reviewed, 
Deleted N/A 

42 For outpatients with acute COPD exacerbation who are treated with antibiotics, we 
recommend a five-day course of the chosen antibiotic. Strong For Not reviewed, 

Deleted N/A 

43 There is insufficient evidence to recommend for or against procalcitonin-guided 
antibiotic use for patients with acute COPD exacerbations. 

N/A Reviewed, New-
replaced 14 

44 For acute COPD exacerbations, we recommend a course of systemic corticosteroids 
(oral preferred) of 30-40 mg prednisone equivalent daily for 5-7 days. 

Strong For Not reviewed, 
Deleted N/A 

45 
We suggest use of airway clearance techniques utilizing positive expiratory pressure 
(PEP) devices for patients with COPD exacerbations and difficulty expectorating 
sputum. 

Weak For Not reviewed, 
Deleted N/A 

46 We recommend the early use of non-invasive ventilation (12) in patients with acute 
COPD exacerbations to reduce intubation, mortality, and length of hospital stay.  Strong For Not reviewed, 

Deleted N/A 

47 We recommend the use of NIV to support weaning from invasive mechanical 
ventilation and earlier extubation of intubated patients with COPD.  

Strong For Not reviewed, 
Deleted N/A 
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Appendix E: Pharmacotherapy 

Refer to current product information for additional prescribing information. 

Table E-1. Short-Acting Beta 2-agonist (SABA) Products 

Product Delivery Strength Dosing 
Doses 

per Unit 

Hand-held 
Devices 

Albuterol 
ProAir Respiclick 

DPI 

90 mcg 
2 inhalations every 4 – 6 hours as 

needed 
(Max: 2 inhalations every 4 hours) 

200 

Albuterol 
ProAir HFA 
Proventil HFA 
Ventolin HFA 

MDI 

Levalbuterol 
Xopenex HFA 

MDI 45 mcg 
1 or 2 inhalations every 4 – 6 hours 

as needed 
(Max: 2 inhalations every 4 hours) 

Nebulizers 

Albuterol sulfate 
solution Neb 2.5 mg/3 mL 

Inhale contents of one vial every  
6 – 8 hours as needed over  

5 – 15 minutes 
(Max: 10 mg/day) 

30 

Levalbuterol solution 
Xopenex 

Neb 

0.63 mg/3 mL Inhale contents of one vial every  
6 – 8 hours as needed for 

3 doses/day 
(Max: 3.75 mg/day) 

25 
1.25 mg/3 mL 

Abbreviations: DPI: dry powder inhaler; HFA: hydrofluoroalkane; mcg: microgram; MDI: metered-dose inhaler; mg: milligram; mL: 
milliliter; Neb: nebulized solution; SABA: short-acting beta 2-agonist 

Table E-2. Short-Acting Antimuscarinic (129) Products 

Product Delivery Strength Dosing 
Doses 

per Unit 
Hand-held 
Devices 

Ipratropium 
Atrovent HFA 

MDI 17 mcg 
2 inhalations 4 times/day 
(Max: 12 inhalations/day) 

200 

Nebulizers Ipratropium bromide 
solution Neb 500 mcg/2.5 

mL 

Inhale contents of one vial every  
6 – 8 hours 

(Max: 2000 mcg/day) 
30 

Abbreviations: HFA: hydrofluoroalkane; mcg: microgram; MDI: metered-dose inhaler; mg: milligram; mL: milliliter; Neb: nebulized 
solution; SAMA: short-acting antimuscarinic 
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Table E-3. Short-Acting Beta 2-agonist (SABA) + Short-Acting Antimuscarinic (129) Products 

Product Delivery Strength Dosing 
Doses 

per Unit 
Hand-held 
Devices 

Ipratropium/Albuterol 
Combivent Respimat 

SMI 20/100 mcg 
1 inhalation 4 times/day 
(Max: 6 inhalations/day) 

120 

Nebulizers 
Ipratropium/Albuterol 
solution 
DuoNeb 

Neb 0.5/3 mg/3 mL 
Inhale contents of one vial (3 mL) 

every 6 hours 
(Max: 3/18 mg/day) 

30 

Abbreviations: mcg: microgram; mg: milligram; mL: milliliter; Neb: nebulized solution; SABA: short-acting beta 2-agonist; SAMA: 
short-acting anticholinergic; SMI: soft mist inhaler 

Table E-4. Long-Acting Beta 2-Agonist (LABA) Products 

Product Delivery Strength Dosing 
Doses 

per Unit 

Hand-held 
Devices 

Indacaterol 
Arcapta Neohaler 

DPI 75 mcg 
Inhale contents of one capsule once 

daily 
(Max: 300 mcg/day) 

30 

Olodaterol 
Striverdi Respimat 

SMI 2.5 mcg 
2 inhalations once daily 

(Max: 5 mcg/day) 
60 

Salmeterol 
Serevent Diskus 

DPI 50 mcg 
1 inhalation twice daily 

(Max: 100 mcg/day) 
60 

Nebulizers 

Arformoterol solution 
Brovana 

Neb 15 mcg/2 mL 
Inhale contents of one vial twice 

daily 
(Max: 30 mcg/day) 

60 

Formoterol solution 
Perforomist 

Neb 20 mcg/2 mL 
Inhale contents of one vial twice 

daily 
(Max: 40 mcg/day) 

60 

Abbreviations: DPI: dry powder inhaler; LABA: long-acting beta 2-agonist; mcg: microgram; mg: milligram; mL: milliliter; Neb: 
nebulized solution; SMI: soft mist inhaler 

Table E-5. Long-Acting Muscarinic Antagonists (LAMA) Products 

Product Delivery Strength Dosing 
Doses 

per Unit 

Hand-held 
Devices 

Aclidinium  
Tudorza Pressair DPI 400 mcg 1 inhalation twice daily 

(Max: 800 mcg/day) 60 

Tiotropium  
Spiriva Handihaler DPI 18 mcg 

Inhale contents of one capsule 
once daily 

(Max: 18 mcg/day) 
30 

Tiotropium  
Spiriva Respimat  SMI 2.5 mcg 2 inhalations once daily 

(Max: 5 mcg/day) 60 

Umeclidinium  
Incruse Ellipta  DPI 62.5 mcg 1 inhalation once daily 

(Max: 62.5 mcg/day) 30 
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Product Delivery Strength Dosing 
Doses 

per Unit 

Nebulizers 

Glycopyrrolate 
solution 
Lonhala Magnair* 

Neb 25 mcg/mL 
Inhale contents of one vial 

twice daily 
(Max: 25 mcg twice daily) 

60 

Revefenacin solution 
Yupelri  Neb 175 mcg/3 mL 

Inhale contents of one vial 
once daily 

(Max: 175 mcg/day) 
30 

*Must be used with the proprietary Magnair nebulizer 
Abbreviations: DPI: dry powder inhaler; mcg: microgram; mL: milliliters; Neb: nebulized solution; SMI: soft mist inhaler 

Table E-6. Long-Acting Muscarinic Antagonists (LAMA) + Long-Acting Beta 2-Agonist (LABA) 
Products 

Product Delivery Strength Dosing 
Doses 

per Unit 

Hand-held 
devices 

Aclidinium/Formoterol 
Duaklir Pressair 

DPI 400/12 mcg 
1 inhalation twice daily 

(Max: 2 inhalations/day) 
60 

Glycopyrrolate/Formoterol 
Bevespi Aerosphere  

MDI 9/4.8 mcg 
2 inhalations twice daily 
(Max: 4 inhalations/day) 

120 

Tiotropium/Olodaterol  
Stiolto Respimat  

SMI 2.5/2.5 mcg 
2 inhalations once daily 
(Max: 2 inhalations/day) 

60 

Umeclidinium/Vilanterol 
Anoro Ellipta  

DPI 62.5/25 mcg 
1 inhalation once daily 
(Max: 1 inhalation/day) 

30 

Abbreviations: DPI: dry powder inhaler; LABA: long-acting beta 2-agonist; LAMA: long-acting anticholinergic; mcg: microgram; MDI: 
metered-dose inhaler; mg: milligram; mL: milliliter; SMI: soft mist inhaler 

Table E-7. Inhaled Corticosteroids (ICS) Products* 

Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Hand-held 
devices 

Beclomethasone  
Qvar RediHaler 

MDI 
40 mcg 1 or 2 inhalations twice daily Low 

120 
80 mcg 1 or 2 inhalations twice daily 

(Max: 320 mcg twice daily) 
Low/Med/ 

High 

Budesonide  
Pulmicort Flexhaler  

DPI 
90 mcg 1 or 2 inhalations twice daily Low 60 

180 mcg 1 or 2 inhalations twice daily 
(Max: 720 mcg twice daily) 

Low/Med/ 
High 

120 

Ciclesonide 
Alvesco HFA 

MDI 
80 mcg 1 or 2 inhalations twice daily Low/Med 

60 
160 mcg 1 or 2 inhalations twice daily 

(Max: 320 mcg twice daily) Med/High 

Fluticasone furoate  
Arnuity Ellipta  

DPI 
100 mcg 1 or 2 inhalations once daily 

(Max: 200 mcg/day) Low/High 
30 

200 mcg 
1 inhalation once daily 

(Max: 200 mcg/day) 
High 



VA/DoD Clinical Practice Guideline for Management of Chronic Obstructive Pulmonary Disease 
 

April 2021 Page 66 of 94 

Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Hand-held 
devices 
(cont.) 

Fluticasone 
proprionate 
ArmonAir Digihaler 
Flovent Diskus 

DPI 

55 mcg 1 or 2 inhalations twice daily Low 

60 

113 mcg 1 or 2 inhalations twice daily 
(Max: 223 mcg twice daily) Low/Med 

232 mcg 
1 inhalation twice daily 

(Max: 223 mcg twice daily) 
Med 

50 mcg 1 or 2 inhalations twice daily Low 
100 mcg 1 or 2 inhalations twice daily Low/Med 

250 mcg 1 or 2 inhalations twice daily 
(Max: 1000 mcg twice daily) Med/High 

Fluticasone 
proprionate 
Flovent HFA 

MDI 

44 mcg 1 or 2 inhalations twice daily Low 

120 110 mcg 1 or 2 inhalations twice daily Low/Med 

220 mcg 1 or 2 inhalations twice daily 
(Max: 880 mcg twice daily) Med/High 

Mometasone 
Asmanex HFA 
Asmanex 
Twisthaler 

MDI 
100 mcg 1 or 2 inhalations twice daily Low 

120 
200 mcg 1 or 2 inhalations twice daily 

(Max: 800 mcg/day) Med/High 

DPI 
110 mcg 1 or 2 inhalations daily Low 

60 
220 mcg 1 or 2 inhalations daily 

(Max: 440mcg/day) Low/Med 

Nebulizers 
Budesonide 
suspension 
Pulmicort 

Neb 

0.25 mg/2 mL Inhale contents of one 
respule once daily Low 

30 
0.5 mg/2 mL 

Inhale contents of one or 
two respules once or twice 

daily 
Med/High 

*Not to be used alone in COPD; use in combination for LABA or LAMA+LABA 
Abbreviations: DPI: dry powder inhaler; HFA: hydrofluoroalkane; mcg: microgram; Med: medium; MDI: metered-dose inhaler; mg: 
milligram; mL: milliliter; Neb: nebulized solution 

TabIe E-8. Inhaled Corticosteroids (ICS) + Long-Acting Beta 2-Agonist (LABA) + Long-Acting 
Muscarinic Antagonists (LAMA) Products 

Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Hand-held 
devices 

Budesonide/ 
Formoterol 
Symbicort  

MDI 
80/4.5 mcg 2 inhalations twice daily Low 

120 
160/4.5 mcg 

2 inhalations twice daily 
(Max: 320/9 mcg twice daily) 

Med 

Fluticasone 
furoate/ Vilanterol  
Breo Ellipta 

DPI 
100/25 mcg 1 inhalation once daily Low 

30 
200/25 mcg 

1 inhalation once daily 
(Max: 200/25 mcg daily) 

High 
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Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Hand-held 
devices 
(cont.) 

Fluticasone 
proprionate/ 
Salmeterol 
Advair Diskus 
Wixela Inhub  
Authorized generic 

DPI 

100/50 mcg 1 inhalation twice daily Low 

60 
250/50 mcg 

1 inhalation twice daily 
(Max: 250/50 mcg twice daily 

(COPD)) 
Med 

500/50 mcg 
1 inhalation twice daily 

(Max: 500/50 mcg twice daily 
(asthma)) 

High 

Fluticasone 
proprionate/ 
Salmeterol 
Advair HFA 

MDI 

45/21 mcg 2 inhalations twice daily Low 

120 
115/21 mcg 2 inhalations twice daily Med 

230/21 mcg 
2 inhalations twice daily 
(Max: 460/42 mcg twice 

daily) 
High 

Mometasone/ 
Formoterol  
Dulera 

MDI 

100/5 mcg 2 inhalations twice daily Med 

120 
200/5 mcg 

200/5 mcg: 2 inhalations 
twice daily 

(Max: 400/10 mcg twice 
daily) 

High 

Abbreviations: DPI: dry powder inhaler; HFA: hydrofluoroalkane; ICS: inhaled corticosteroid; LABA: long-acting beta 2-agonist; mcg: 
microgram; MDI: metered-dose inhaler; mg: milligram; mL: milliliter 

Table E-9. Inhaled Corticosteroids (ICS) + Long-Acting Beta 2-Agonist (LABA) + Products 

Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Single 
Inhaler 

Budesonide/Glycopyrrolate/ 
Formoterol fumarate  
Breztri Aerosphere  

MDI 
160/9/ 
4.8 mcg 

2 inhalations 
twice daily Med 30 

Fluticasone 
furoate/Vilanterol/ 
Umeclidinium  
Trelegy Ellipta 

DPI 
100/25/ 
62.5 mcg 

1 inhalation 
once daily Low 30 

Multiple 
Inhalers* 
 

Fluticasone furoate  
Arnuity Ellipta +  
Tiotropium/Olodaterol 
Stiolto Respimat 

DPI 100 mcg 1 inhalation 
once daily 

Low 
30 

SMI 2.5/2.5 mcg 2 inhalations 
once daily 60 

Fluticasone propionate 
Flovent Diskus + 
Umeclidinium/Vilanterol  
Anoro Ellipta 

DPI 100 mcg 1 or 2 inhalations 
twice daily 

Low/Med 
60 

DPI 62.5/25 mcg 1 inhalation 
once daily 30 
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Product Delivery Strength Dosing 
Potency 

of Steroid 
Doses 

per Unit 

Multiple 
Inhalers 
(cont.)* 

Mometasone  
AsmanexTwisthaler + 
Tiotropium/Olodaterol  
Stiolto Respimat 

DPI 220 mcg 1 or 2 inhalations 
daily 

Low/Med 
60 

SMI 2.5/2.5 mcg 2 inhalations 
once daily 60 

* Less costly 3-drug therapy can be achieved by using a 2-drug fixed-dose combination (LAMA+LABA preferred in COPD) + a single 
inhaler (ICS preferred in COPD) (e.g., see below [NOT all-inclusive list]) 
Abbreviations: COPD: chronic obstructive pulmonary disease; DPI: dry powder inhaler; ICS: inhaled corticosteroid; LABA: long-
acting beta 2-agonist; LAMA: long-acting anticholinergic; mcg: microgram; SMI: soft mist inhaler 

Table E-10. Low, Medium, and High Daily Inhaled Corticosteroids (ICS) Doses for Adults  

ICS Drug Low Medium High 
Beclomethasone 100 – 200 mcg >200 – 400 mcg >400 mcg 
Budesonide 200 – 400 mcg >400 – 800 mcg >800 mcg 
Ciclesonide (HFA) 80 – 160 mcg >160 – 320 mcg >320 mcg 
Fluticasone furoate (DPI) 100 mcg N/A 200 mcg 
Fluticasone proprionate (DPI and HFA) 100 – 250 mcg >250 – 500 mcg >500 mcg 
Mometasone  110 – 220 mcg 440 mcg >440 mcg 

Abbreviations: DPI: dry powder inhaler; HFA: hydrofluoroalkane; ICS: inhaled corticosteroid; mcg: microgram 

Table E-11. Comments by Drug Class* 

Drug Class Comments 

Beta 2-agonists 

LABAs increase the risk of asthma-related death; do not use as monotherapy in asthma 
May cause palpitations, chest pain, rapid heart rate, increased blood pressure, tremor, 
nervousness 
Decreases in potassium levels have occurred 
SABAs are used for acute treatment of bronchospasm; LABAs are used for chronic treatment of 
bronchospasm 
Formoterol and indacaterol: capsules are for oral inhalation only; capsules should not be 
swallowed; administer using supplied inhalation device only 

Antimuscarinic 
Agents 

Use with caution in patients with narrow angle glaucoma, prostatic hyperplasia, or bladder neck 
obstruction 
Caution patient to getting product in eyes; temporary blurred vision may result 
For relief of dry mouth, suggest use of saliva substitute, practice of good oral hygiene, rinsing of 
mouth after inhalation; instruct patient to take sips of water frequently, suck on ice chips or 
sugarless hard candy, or chew sugarless gum 
Tiotropium: capsules are for oral inhalation only; capsules should not be swallowed; administer 
using supplied inhalation device only 

Inhaled 
Glucocorticoids 

Rare instances of glaucoma, increased intraocular pressure, and cataracts have been reported 
Advise patients to rinse mouth after inhalation to reduce risk of oral fungal infections 
(e.g., oropharyngeal candidiasis) 

Note: Each drug class has agents available in a dry powder formulation. Dry powder formulations contain lactose and small 
amounts of milk proteins; do not use in patients with severe hypersensitivity to milk proteins.  
* Table not intended as a comprehensive list of all warnings, precautions, and risks. 
Abbreviations: LABA: long-acting beta 2-agonist; SABA: short-acting beta 2-agonist 
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Appendix F: Standardized Questionnaires  

Standardized questionnaires may help clinicians assess symptom burden. Two commonly used 
questionnaires are the modified Medical Research Council Questionnaire (mMRC) and the COPD 
Assessment Test (CAT). The mMRC is a simple tool that can be used to assesses dyspnea in multiple 
medical conditions.(130) The CAT is a more complex questionnaire that is specific to COPD.(131) 

A. Modified Medical Research Council Questionnaire  
Table F-1. mMRC (130) 

Grade Description of Breathlessness 
Grade 0 I only get breathless with strenuous exercise 
Grade 1 I get short of breath when hurrying on level ground or walking up a slight hill 
Grade 2 On level ground, I walk slower than people of the same age because of breathlessness, or I have to 

stop for breath when walking at my own pace on the level 
Grade 3 I stop for breath after walking about 100 years or after a few minutes on level ground 
Grade 4 I am too breathless to leave the house or I am breathless when dressing 
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B. COPD Assessment Test 
Figure F-1. CAT (131) 
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Appendix G: Inhaler Techniques  

It is very common to discover patients not using their inhaler(s) as they are designed. Incorrect inhaler 
technique can lead to an assumption of treatment failure. It is critical to assess a patient’s inhaler 
technique before the determination of treatment failure. 

A. Metered-Dose Inhaler 
Figure G-1. How to correctly use a metered-dose inhaler (MDI) (132) 

  

Alternative Text Description of MDI (Figure G-1) 
Step 1:  Remove cap and shake inhaler (about 5 seconds) 

Step 2:  Sitting or standing up straight, take a deep breath and breathe out all the way 

Step 3:  Bring the inhaler to the mouth; seal lips tightly around the mouthpiece and begin breathing in 
slowly; press down on the inhaler ONCE and continue to breathe in SLOWLY AND DEEPLY for 
about 3 to 5 seconds 

Step 4:  Remove the inhaler from the mouth and hold your breath a count of 10 seconds, or as long as 
able to comfortably with mouth closed 

Step 5: Slowly breathe out 

Repeat the steps above for each inhalation, waiting at least 60 seconds between puffs 

Step 6: Replace cap and store in a safe place 

Important 

• Wash hands 

• Check expiration date and the counter of the inhaler, if there is one 

• Ensure the metal canister is placed correctly in the plastic holder 

• Prime the inhaler on the first use 

• Clean the plastic mouthpiece and cap frequently, after removing the metal canister, under warm 
water and allow to dry completely 

• Always rinse mouth with water, swishing and gargling, and spit out after using inhaled 
corticosteroids; do not swallow 
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B. Metered-Dose Inhaler with a Spacer  
Figure G-2. How to correctly use an MDI with a spacer (133) 

  

Alternative Text Description of MDI with a spacer (Figure G-2) 
Step 1:  Take off the cap 

Step 2: Shake the inhaler (about 5 seconds) 

Step 3:  Attach the inhaler to the spacer and remove the cap from the spacer 

Step 4: Sitting or standing up straight, take a deep breath and breathe out completely   

Step 5:  Put the spacer in your mouth; seal lips tightly around the mouthpiece; press down on the 
inhaler canister ONCE and breathe in SLOWLY AND DEEPLY for about 5 to 10 seconds; the 
spacer may make a whistling sound if the breathing is too quick 

Step 6:  Remove the spacer from the mouth and hold your breath for 10 seconds, or as long as able to 
comfortably with mouth closed 

Step 7:  Breath out slowly 

Repeat the steps above for each inhalation, waiting at least 60 seconds between puffs 

Step 8: Put the cap back on the inhaler and store in a safe place 
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C. Dry Powder Inhalers  
Figure G-3. How to correctly use a dry powder inhaler (DPI) (134) 

  

Alternative Text Description of DPIs (Figure G-3) 
Step 1:  Open, load, and hold the inhaler following the manufacturer’s directions 

Step 2:  Sitting or standing up straight, take a deep breath and breathe out completely 

Step 3:  Bring the inhaler to the mouth; seal lips tightly around the mouthpiece and breathe in 
QUICKLY AND DEEPLY through the inhaler for about 3 to 5 seconds 

Step 4: Remove the inhaler from the mouth and hold your breath for a count of 10 seconds, or as long 
as able to comfortably with mouth closed 

Step 5: Breathe out slowly away from the inhaler 

Repeat the steps above for each inhalation, waiting at least 60 seconds between puffs 

Step 6:  Close the inhaler and store in a cool, dry and safe place 

Important 

• Wash hands 

• Check expiration date and the counter of the inhaler, if there is one 

• Do not wash with soap and water; to clean, wipe mouthpiece with a dry cloth at least once a week 
or as needed 

• Always rinse mouth with water, swishing and gargling, and spit out after using inhaled 
corticosteroids; do not swallow 
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D. Respimat Inhalers 
a. First Time Use – Prepare 

Figure G-4. How to prepare Respimat Inhaler (135) 

 

Alternative Text Description of preparing Respimat Inhaler (Figure G-4) 
Step 1: Press down on the safety catch and firmly pull off the clear base with the other hand. 

Step 2:  Write the discard by date on the label; the discard by date is 3 months from the date the 
cartridge is inserted into the inhaler 

Step 3:  Insert the narrow end of the cartridge into the inhaler, pressing down on a firm surface; about 
1/8 of an inch will remain visible when the cartridge is correctly inserted; do not remove the 
cartridge once it has been inserted into the inhaler 

Step 4:  Click the clear base back into place; do not remove the clear base again. 

b. First Time Use – Prime 
It is important to follow these steps to ensure the dosing system is filled for first time use. Priming is 
necessary to make sure the correct amount of medicine is delivered. It will not affect the number of doses 
available. 
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Figure G-5. How to prime Respimat Inhaler (135) 

 

Alternative Text Description of priming Respimat Inhaler (Figure G-5) 
Step 1:  Hold the inhaler upright with the cap closed; turn the clear base in the direction of the arrows 

on the label until it clicks 

Step 2: Open the cap 

Step 3:  Point the inhaler to the ground; press the dose release button; close the cap. 

Repeat Steps 1, 2, and 3 until a cloud of mist is visible. Once the cloud of mist is visible, repeat 
Steps 1, 2, and 3 three more times to ensure the inhaler is prepared for use. 

c. Daily Use 
Figure G-6. Daily use of Respimat Inhaler (135) 

 

Alternative Text Description of daily use of Respimat Inhaler (Figure G-6) 
Step 1: TURN 

Keep cap closed; turn clear base in the direction of the arrow on the label until it clicks 

Step 2: OPEN 
Open the cap until it snaps fully open; sitting or standing up straight, take a deep breath and 
breathe out slowly and completely 

Step 3: PRESS 
Bring the inhaler to the mouth with it pointing to the back of the throat; close lips tightly 
around the mouthpiece, without covering the air vents; begin inhaling slowly while pressing 
the dose release button; continue to breathe in SLOWLY AND DEEPLY for about 3 to 5 seconds 
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Remove the inhaler from the mouth; hold breath for 10 seconds, or as long as able to 
comfortably with mouth closed; breathe out slowly 

Repeat the steps above for each inhalation. Wait at least 60 seconds between inhalations.  

These steps should be performed TWO TIMES to receive the proper dose of medicine. 

When both inhalations are completed, close the cap and store in a safe place. 
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Appendix I: Literature Review Search Terms and Strategy 

Table I-1. COPD Search Strategy for OVID (Medline, EMBASE databases) 
Set # Concept Strategy 

1 COPD 'chronic obstructive lung disease'/de OR 'chronic airflow limitation' OR 
'chronic airflow obstruction*' OR 'chronic obstructive airway disease' OR 
'chronic obstructive lung disease' OR 'chronic obstructive pulmonary 
disease' OR 'chronic obstructive respiratory disease' OR 'chronic 
pulmonary disfunction' OR 'chronic pulmonary dysfunction' OR 'chronic 
respiratory disease' OR 'chronic respiratory insufficien*' OR coad OR 
copd*  

2 Chronic Bronchitis 'chronic bronchitis'/de OR ‘chronic bronchitis' 
3 Emphysema 'emphysema'/exp OR emphysema 
4 Problem #1 OR #2 OR #3 
5 KQ1 – Spirometry  'lung function test'/exp OR 'spirometry'/exp OR 'brochodilator respons*' 

OR 'lung function test*' OR 'pulmonary function test*' OR 'respiratory 
function test*' OR spirometry 

6 KQ1 – Disease Severity 'disease severity'/exp OR ((disease OR symptom*) NEAR/2 (severe OR 
severity)) 

7 KQ1 – Exacerbations 'disease exacerbation'/de OR 'exacerbation'/de OR exacerbat* 
8 KQ1 – Comorbidities 'comorbidity'/de OR comorbid* 
9 KQ1 – GOLD Classification GOLD near/2 classif* 

10 KQ1 – Interventions #5 OR #6 OR #7 OR #8 OR #9 
11 KQ1 Combined Set #4 AND #10 
12 KQ2 – Intensive/Advanced 

Therapy 
#4 AND (advanced OR intensive) NEAR/3 (therap* OR treatment*) 

13 KQ3-6 – Stepped Therapy 'combination drug therapy'/exp OR 'drug combination'/exp OR ((combin* 
OR dual OR multi* OR step* OR tripl*) NEAR/2 (drug* OR pharm* OR 
therap* OR treatment*)) 

14 KQ3-6 – LABA/SABA 'beta adrenergic receptor stimulating agent'/exp OR 'long acting beta 
agonist'/de OR 'short acting beta agonist'/de OR LABA OR SABA OR 
((longacting OR 'long acting' OR shortacting OR 'short acting') NEAR/2 
(‘beta agonist*’)) OR aformoterol* OR albuterol* OR formoterol* OR 
indacaterol* OR levalbuterol* OR olodaterol* OR salmeterol* OR 
vilanterol* 

15 KQ3-6 – LA/SA 
Anticholinergics 

(longacting OR 'long acting' OR shortacting OR 'short acting') AND 
('cholinergic receptor blocking agent'/exp OR 'anti cholinergic*' OR 
anticholinergic*) 

16 KQ3-6 – Corticosteroids, 
Glucocorticoids 

'corticosteroid'/exp OR Alvesco* OR ‘Arnuity* Ellipta*’ OR Asmanex* OR 
beclomethasone OR budesonide* OR ciclesonide* OR corticosteroid* OR 
Flovent* OR fluticasone* OR methylprednisolone OR mometasone* OR 
prednisone* OR Pulmicort* OR Qvar* 

17 KQ3-6 – Beta-blockers 'beta adrenergic receptor blocking agent'/exp OR (beta NEAR/2 
(antagonist* OR block*)) 

18 KQ3-6 – Bronchodilators ‘bronchodilating agent’/exp OR aclidinium* OR glycopyrrolate* OR 
ipratropium* OR olodaterol* OR revefenacin* OR tiotropium* OR 
‘Trelegy* Ellipta*’ OR umeclidinium*  

19 KQ3-6 – PDE 4 Inhibitors roflumilast* 
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Set # Concept Strategy 
20 KQ3-6 – Mucolytics 'mucolytic agent'/exp OR acetylcysteine* OR ambroxol OR carbocysteine* 

OR erdosteine* OR mucolytic* OR ‘N-acetylcysteine’ 
21 KQ3-6 – LAMA aclidinium* OR tiotropium* OR umeclidiniun*  
22 KQ3-6 – Other Drugs guaifenesin OR theophylline 
23 KQ3-6 – Interventions #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 
24 KQ3-6 Combine #4 AND #23 
25 KQ7 – Hypoxemia 'hypoxemia'/exp OR hypox* 
26 KQ7 – Oxygen Therapy 'oxygen'/exp OR “nocturnal ventilation” OR oxygen 
27 KQ 7 Combine #4 AND #25 AND #26 
28 KQ8 – Antibiotics 'antibiotic agent'/exp OR antibiotic* OR azithromycin* OR erythromycin* 

OR levofloxacin* OR moxifloxacin* OR doxycycline* OR amoxicillin* 
29 KQ8 – CRP Testing 'c reactive protein'/de AND (level* OR test*) OR (('c reactive protein' OR 

crp) NEAR/3 (level* OR test*)) 
30 KQ8 Combine  #4 
31 KQ9 – MDI Optimization 'inhaler'/exp OR 'metered dose inhaler'/exp OR 'nebulizer'/exp OR dpi OR 

'dry powder' OR inhaler* OR 'inhalation therap*' OR 'metered dose' OR 
mdi OR nebuliz* OR optimiz* OR 'soft mist' OR spacer* 

32 KQ9 – Combine  #4 AND #31 
33 KQ10 – Telehealth 'internet'/exp OR 'mobile application'/exp OR 'mobile health 

application'/exp OR 'mobile phone'/exp OR 'online monitoring'/exp OR 
'social media'/exp OR 'teleconsultation'/exp OR 'telehealth'/exp OR 
'telemedicine'/exp OR 'telemonitoring'/exp OR 'text messaging'/exp OR 
cellphone* OR 'e-health*' OR ehealth* OR 'm health*' OR mhealth* OR 
'mobile device*' OR 'mobile health*' OR mobilephone* OR phone* OR 
remote* OR smartphone* OR 'smart phone*' OR telehealth* OR 
telemonitor* OR telephone* 

34 KQ10 Combine #4 AND #33 
35 KQ11 – Self-management 'self care'/exp OR 'smoking cessation'/exp OR 'smoking cessation 

program'/exp OR 'action plan*' OR 'disease understanding' OR 'exercise 
plan*' OR 'self-care' OR 'self-manage*' OR 'smoking cessation' OR 
'pulmonary rehabilitation'/exp OR 'breathing retraining' OR 'lung rehab*' 
OR 'medication education' OR 'pulmonary exercise*' OR 'pulmonary 
hygiene' OR 'pulmonary rehab*' 

36 KQ11 – Physical Activity 'aerobic exercise'/exp OR 'cardio respiratory fitness' OR 'exercise'/exp 
OR 'exercise intensity'/exp OR 'fitness'/exp OR 'high intensity interval 
training'/exp OR 'jogging'/exp OR 'martial art'/exp OR 'moderate 
intensity continuous training'/exp OR 'physical activity'/exp OR 
'physical activity, capacity and performance'/exp OR 'pilates'/exp OR 
'resistance training'/exp OR 'stretching exercise'/exp OR 
'swimming'/exp OR 'tai chi'/exp OR 'training'/exp OR 'treadmill'/exp 
OR 'treadmill exercise'/exp OR 'walking'/exp OR 'weight lifting'/exp OR 
'yoga'/exp OR bicycle* OR bike* OR biking OR cardio OR cycling OR 
exercis* OR fitness OR jog* OR hike* OR hiking OR 'martial art*' OR 
pilates OR ran OR run OR runner OR runs OR running OR sport* OR 
swim* OR 'tai chi' OR treadmill* OR walk* OR 'weight training' OR 
workout* OR ((work NEXT/1 out*)) OR yoga OR ((aerobic* OR 
physical*) NEAR/2 (exercis* OR fitness)) 
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Set # Concept Strategy 
37 KQ11 – Other Interventions 'alternative medicine'/exp OR 'breathing exercise'/de OR 'mind body 

medicine'/de OR 'nutrition'/exp OR 'sleep hygiene'/de OR 'stress 
management'/de OR ‘breathing exercis*' OR nutrition OR ‘sleep hygiene’ 
OR ((anxiety OR stress) NEAR/2 manage*) OR (oxygen NEAR/2 complian*) 
OR ((alternative OR complementary) NEAR/2 (medicine OR therap*)) 

38 KQ11 Combine #4 AND (78) OR #36 OR #37 
39 KQ12 – Corticosteroids 

Withdrawal 
(corticosteroid* OR steroid*) NEAR/2 (decrease* OR ‘step down’ OR 
taper* OR withdraw*) 

40 KQ12 Combine #4 AND #39 
41 All KQs #11 OR #12 OR #24 OR #27 Or #30 OR #32 OR #34 OR #38 OR #40 
42 Date Limit #41 AND [31-12-2013]/sd NOT [23-2-2020]/sd 
43 Remove unwanted 

publication types 
#42 NOT (abstract:nc OR annual:nc OR 'book'/exp OR 'case study'/exp OR 
conference:nc OR 'conference abstract':it OR 'conference paper'/exp OR 
'conference paper':it OR 'conference proceeding':pt OR 'conference 
review':it OR congress:nc OR 'editorial'/exp OR editorial:it OR 
'erratum'/exp OR letter:it OR 'note'/exp OR note:it OR meeting:nc OR 
sessions:nc OR 'short survey'/exp OR symposium:nc OR [conference 
abstract]/lim OR [conference paper]/lim OR [conference review]/lim OR 
[editorial]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR 
comment:ti OR book:pt OR 'case report'/de OR 'case report':ti OR 'a 
case':ti OR 'a patient':ti OR 'year old':ti,ab) 

Study 
Type 
Hedges 
Applied 
as 
Needed 

Limit to meta-analyses and 
systematic reviews 

AND ([cochrane review]/lim OR [systematic review]/lim OR [meta 
analysis]/lim OR cochrane OR 'meta analysis' OR 'meta analyses' OR 
metaanlysis OR metaanalyses OR search* OR systematic:ti) 

Limit to randomized 
controlled trials 

AND ('randomized controlled trial'/de OR 'randomized controlled trial 
(topic)'/de OR random*:ab,ti OR nct* OR [randomized controlled 
trial]/lim) 

Limit to diagnostic studies AND (‘diagnostic test accuracy study’/de OR 'diagnostic test accuracy'/de 
OR 'differential diagnosis'/exp OR 'sensitivity and specificity':de OR 
('sensitivity AND specficity'):ti OR 'accuracy':de OR 'precision'/exp OR 
'prediction and forecasting'/exp OR likelihood:ti OR 'predictive value'/exp 
OR 'predictive value':ti OR diagnos*:ti OR ‘diagnostic accuracy’) 
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Appendix J.  Alternative Text Descriptions of Algorithm 

A. Module A: Management of COPD in Primary Care 
1. Module A starts with Box 1, in the shape of a rounded rectangle: “Patient with chief compliant 

suggestive of COPD presents to primary care” 

2. Box 1 connects to Box 2, in the shape of a rectangle: “Perform brief clinical assessment to 
determine if patient is clinically stable” 

3. Box 2 connects to Box 3, in the shape of a hexagon, asks the question: “Is the patient having an 
acute exacerbation? (see Sidebar 1)” 

a. If the answer is “Yes” to Box 3, then Box 4, in the shape of an oval: “Management of an 
acute exacerbation (see Module B)” 

b. If the answer is “No” to Box 3, then Box 5, in the shape of a rectangle: “Complete clinical 
assessment including consideration of common co-occurring conditions (see Sidebar 2): 

i. History: including tobacco use, activity level, exercise tolerance, symptom burden, 
mental well-being, and history of acute exacerbations 

ii. Exam: including wheezing, use of accessory muscles and labored breathing, BMI, 
and pulse oximetry if available 

iii. Evaluate for other contributing diagnoses and comorbid conditions: refer to other 
VA/DoD CPGs as needed 

iv. Obtain diagnostic spirometry if available (see Recommendation 1)” 

4. Box 5 connects to Box 6, in the shape of a hexagon, asks the question: “Is there a confident clinical 
diagnosis of COPD?” 

a. If the answer is “Yes” to Box 6, then Box 7, in the shape of a square: “Offer prevention and 
risk reduction methods including smoking cessation, vaccination, and patient education; 
suggest spirometry if not already completed” 

b. If the answer is “No” to Box 6, then Box 8, in the shape of a square: “Treat or refer as 
clinically indicated” 

5. Box 7 connects to Box 9, in the shape of a hexagon, asks the question: “Is patient chronically 
symptomatic and/or has patient had a moderate to severe exacerbation in the past year? (see 
Sidebar 1)” 

a. If the answer is “Yes” to Box 9, then Box 10, in the shape of a square: “If symptoms persist, 
consider need to initiate/adjust medication and assess inhaler techniques (see 
Appendix G); ensure patient is on SABA (PRN), then use following steps for increasing 
intensity: 

i. First line LAMA 

ii. Add LABA for severe symptoms (preferably combination inhaler) 

iii. Add ICS only for continued moderate to severe exacerbations (see Sidebar 1) 
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iv. Pulmonology referral”  

v.  Box 10 connects to Box 11 

b. If the answer is “No” to Box 9, then Box 11, in the shape of a square: “Consider need for 
oxygen if patient has resting hypoxemia (refer to home oxygen clinic if appropriate)” 

6. Box 11 connects to Box 12, in the shape of a square: “Continue follow-up and monitoring; reassess 
severity periodically; consider pulmonary rehabilitation; consider medication adjustment if patient 
is on an inhaled corticosteroid (see Module C); consider offering referral to a pulmonologist or a 
palliative care specialist as appropriate for patients with persistent refractory dyspnea; carefully 
consider alternatives to beta blockers for non-cardiac indications (e.g., HTN)” 

B. Module B: Management of Acute COPD Exacerbations 
1. Module B begins with Box 13, in the shape of a rounded rectangle: “Patient presenting with an 

acute exacerbation to primary care” 

2. Box 13 connects to Box 14, in the shape of a rectangle: “Assess/triage condition” 

3. Box 14 connects to Box 15, in the shape of a hexagon, asks the question: “Is there indication for 
emergency department or inpatient admission? (see Sidebar 3)” 

a. If the answer is “Yes” to Box 15, then Box 16, in the shape of a rectangle: “Initiate short-
acting acute bronchodilator therapy (albuterol ± ipratropium MDI with spacer or via 
nebulizer) and administer oxygen if necessary” 

i. Box 16 then connects to Box 23, in the shape of an oval: “Arrange transfer” 

b. If the answer is “No” to Box 15, then Box 17, in the shape of a rectangle: “Obtain history, 
physical exam, and tests as clinically indicated to evaluate for alternate diagnoses” 

4. Box 17 connects to Box 18, in the shape of a rectangle: “Initiate short-acting acute bronchodilator 
therapy (albuterol +/- ipratropium MDI with spacer or via nebulizer) and administer oxygen if 
necessary” 

5. Box 18 connects to Box 19, in the shape of a hexagon, asks the question: “Are acute symptoms 
resolved?” 

a. If the answer is “Yes” to Box 19, then Box 20, in the shape of a rectangle: “Consider: 

i. Continuing short-acting bronchodilator therapy 

ii. Initiating long-acting bronchodilator therapy 

iii. Initiating steroid therapy (see Sidebar 4) 

iv. Initiating antibiotic therapy (see Sidebar 5)” 

b. If the answer is “No” to Box 19, then Box 23, in the shape of an oval: “Arrange transfer” 

6. Box 20 connects to Box 21, in the shape of a rectangle: “Arrange follow-up; instruct patient to 
contact clinic if condition deteriorates” 

7. Box 21 connects to Box 22, in the shape of an oval: “Return to primary care pathway (see 
Module A)” 



VA/DoD Clinical Practice Guideline for Management of Chronic Obstructive Pulmonary Disease 
 

April 2021 Page 83 of 94 

C. Module C: Inhaled Corticosteroid Usage 
1. Module C begins with Box 24, in the shape of a rounded rectangle: “Patient on ICS” 

2. Box 24 connects to Box 25, in the shape of a hexagon, which asks the question: “Does the patient 
have stable COPD? (no moderate to severe exacerbations in 2 years)” 

a. If the answer is “Yes” to Box 25, then Box 26, in the shape of a hexagon, asks the question: 
“Obtain eosinophil count if not already obtained within the past year; Is eosinophil count 
<300?” 

i. If the answer is “Yes” to Box 26, then Box 27, in the shape of a rectangle: “Remove 
ICS: 

• If patient is on LABA/ICS + LAMA, then remove ICS and maintain LABA + 
LAMA as single combination inhaler 

• If patient is on LABA/ICS, then remove ICS and continue with LABA or 
LAMA” 

ii. If the answer is “No” to Box 26, then Box 29, in the shape of a rectangle: 
“Maintain ICS: 

• If patient is on LABA/ICS+LAMA, consider switching to a single 
combination inhaler if available 

• If patient is on LABA/ICS, then no adjustments needed” 

b. If the answer is “No” to Box 25, then Box 28, in the shape of an oval: “Return to primary 
care pathway (see Module A, Box 9)” 
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Appendix K: Abbreviations 

Abbreviation Definition 
AAT alpha-1 antitrypsin  
AHRQ Agency for Healthcare Research and Quality 
ATS American Thoracic Society 
BMI body mass index 
BNP B-type natriuretic peptide 
BODE body mass index, airflow obstruction, dyspnea, and exercise capacity 
CAT COPD Assessment Test 
CHF congestive heart failure 
CI confidence interval 
COPD chronic obstructive pulmonary disease 
CPG clinical practice guideline 
DoD Department of Defense 
DPI dry powder inhaler 
EBPWG Evidence-Based Practice Working Group 
FDA U.S. Food and Drug Administration 
FEV1 forced expiratory volume in one second 
FVC forced vital capacity 
GOLD Global Initiative for Chronic Obstructive Pulmonary Disease 
GRADE Grading of Recommendations Assessment, Development and Evaluation 
Hg mercury  
ICS inhaled corticosteroid 
ICU intensive care unit 
kg kilogram 
KQ key question 
LABA long-acting beta 2-agonist 
LAMA long-acting antimuscarinic agent 
LLN lower limit of normal 
LOTT Long-term Oxygen Treatment Trial 
LTOT long-term oxygen therapy 
LVRS lung volume reduction surgery 
MDI  metered-dose inhaler 
m meter 
mcg microgram 
mg milligram 
mm millimeter 
mMRC modified Medical Research Council  
NAC N-acetylcysteine 
NIV non-invasive ventilation  
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Abbreviation Definition 
O2 oxygen 
PaO2 partial pressure of oxygen in arterial blood 
PICOTS population, intervention, comparison, outcome, timing, and setting 
PRN as needed 
PO orally 
QoL quality of life 
RCT randomized controlled trial 
SABA short-acting beta 2-agonist 
SAMA short-acting antimuscarinic agent 
SaO2 peripheral capillary oxygen saturation 
SMI soft mist inhaler 
TMP-SMX trimethoprim/sulfamethoxazole 
U.S. United States 
USPSTF  U.S. Preventive Services Task Force 
VA Department of Veterans Affairs 
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