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Pulmonary Conditions: Diagnosis and Management 
 
We are seeking an author or author group to write a manuscript for this edition of FP Essentials 
on the diagnosis and management of pulmonary conditions. This edition will cover four topics: 

• Asthma 
• Chronic Obstructive Pulmonary Disease 
• Restrictive and Interstitial Lung Disease 
• Pulmonary Embolism and Venous Thromboembolism 

 
The main text of the manuscript should be approximately 10,000 words in length, divided into 
four sections of approximately 2,500 words each, plus an abstract of approximately 200 words 
for each section. In addition, there should be key practice recommendations, a maximum of 15 
tables/figures total, and up to 200 references to provide support for all recommendations and 
factual statements in the manuscript. References must be numbered sequentially by section, with 
each new section starting over at “1.”  
 
This edition should focus on what is new in each topic and should answer the key questions 
listed for each section. Each section should begin with an illustrative case, similar to the 
examples provided, with modifications to emphasize key points; each case should have a 
conclusion that demonstrates resolution of the clinical situation. The references provided here 
include information that should be considered in preparation of this edition of FP Essentials. 
However, these should be used only as a starting point in identifying the most current guidelines 
and references to include in the edition. 
 
Needs Assessment 
Family physicians encounter many patients with pulmonary symptoms and disorders in both the 
outpatient and inpatient settings. Classification of asthma and both chronic obstructive and 
restrictive pulmonary diseases continue to confuse clinicians with regard to appropriate 
diagnostic, treatment, and follow-up paradigms. Novel diagnostic guidelines, biomarkers, and 
treatment strategies are available for these conditions, as well as for pulmonary embolism and 
venous thromboembolic disease that can minimize morbidity and mortality. Surveys of family 
physicians and residents consistently identify gaps in knowledge and confidence in managing 
these often complex conditions. This edition of FP Essentials will provide family physicians 
with an update on the most current and evidence-based approaches to the diagnosis and 
management of these common and prevalent pulmonary conditions.  



Section 1: Asthma 
 
Example Case 
IA is a 14-year-old with asthma who presents with increasing shortness of breath and wheezing 
both at rest and with activity. His mother states that over the past week he has been coughing at 
night while he sleeps. He denies any upper respiratory tract infection symptoms, fevers, chills, 
recent travel, or exposure to anyone who has been ill. During soccer practice he has been 
experiencing some chest tightness and increased wheezing, so he uses his rescue inhaler, but 
feels it isn’t working as well as it used to. He has moderate second-hand smoke exposure but has 
never smoked or vaped. It is spring, so pollen levels are currently elevated. 
 
Key Questions to Consider 
Epidemiology and Pathophysiology 

• How common is asthma in children and adults? What are the national and global burdens 
of disease with respect to incidence, prevalence, and healthcare expenditures? 

• What pathophysiologic, genetic, environmental, and social factors increase risk of 
development of asthma in children and adults and are associated with worse outcomes for 
those with asthma? 

• What role does the “hygiene hypothesis” play in the risk of developing asthma? What 
about the role of breastfeeding for the risk of developing asthma in childhood? 

Clinical Presentation and Diagnosis 
• What are the common presenting signs and symptoms of asthma? At what age does 

asthma typically present? 
• What is the differential diagnosis of the patient who presents with wheezing and dyspnea 

(with or without exertion)? What is the relationship between preschool-age wheezing and 
asthma? 

• How often is asthma under-diagnosed? What diagnoses are commonly mistaken for 
asthma? 

• How often is asthma over-diagnosed? What diagnoses are commonly missed? 
• What are the common physical examination findings in a patient with asthma (at 

baseline, during an acute exacerbation)? Include findings for all relevant organ systems. 
• What are the current evidence- and guideline-based diagnostic and classification criteria 

for asthma? 
• Which laboratory and radiographic tests are recommended for evaluating patients with 

asthma (at time of diagnosis, during exacerbations, after resolution of symptoms)? What 
are the specific clinical thresholds utilizing peripheral blood eosinophil counts in 
escalating to targeted oral therapies? 

• When should a patient with suspected and/or diagnosed asthma have spirometry or be 
referred for pulmonary function tests? What are the common, expected, and concerning 
results seen on these tests? 

• What are the pros and cons of using pulse oximetry, peak flow meters, and spirometry for 
patients with asthma? 

• What is the role of biomarkers in diagnosis and follow-up evaluation? 
Treatment 

• What are the current evidence- and guideline-based pharmacologic and non-
pharmacologic treatment strategies, based upon classification and severity? Describe the 



adverse effects of asthma medications. Consider adding a table comparing the different 
inhalers and asthma medications to clarify this for readers. 

• When can a patient with an asthma exacerbation be safely monitored and treated at 
home? When should inhaled or oral corticosteroids or other treatments be prescribed 
prior to evaluating the patient? When should biologics be considered? 

• When should a patient with an asthma exacerbation be referred for emergent medical 
evaluation? Which patients should be admitted to the hospital? 

• What is the relationship between medical and psychological comorbidities and adherence 
to treatment? 

• What lifestyle modifications have demonstrated proven benefit in improving outcomes in 
asthma? 

• When should a patient be referred to a pulmonologist for evaluation and treatment of 
asthma?  

Prognosis 
• For children, describe the value of asthma screening tools such as the Asthma Predictive 

Index or the Pediatric Asthma Risk Score. 
• How effective are the various pharmacologic and non-pharmacologic strategies for 

treating asthma?  
• How is therapeutic response to medication best monitored?  
• How effective are asthma action plans and step-up/step-down therapy in preventing 

exacerbations, to include ER visits and hospitalizations? 
• Which patients are most likely to have poorly controlled asthma and frequent 

exacerbations? Which patients are most likely to require emergent medical evaluation? 
• What is the role of ambulatory care pharmacists in the management of asthma? Have they 

been proven to be effective in improving practice quality metrics? What is the role of 
respiratory therapists in the outpatient setting? 

• What is the role of school-based clinics in the management of asthma? How effective are 
they at preventing exacerbations, to include ER visits and hospitalizations? 

• What is the role of community paramedic programs in the management of asthma? How 
effective are they in preventing exacerbations, to include ER visits and hospitalizations? 

• What are the roles of telehealth and AI in asthma management? How effective are they in 
preventing exacerbations, to include ER visits and hospitalizations? 

 
Initial References to Consider 

• Global Initiative for Asthma. Global strategy for asthma management and prevention. 
2026. Available at: https://ginasthma.org/wp-content/uploads/2026/05/GINA-2026-
Strategy-Report-WMS.pdf 

• U.S. Department of Veterans Affairs and U.S. Department of Defense (VA/DoD). 
Clinical Practice Guideline for the Primary Care Management of Asthma, 2025 

• Jackson DJ, Wechsler ME, Jackson DJ, et al. Twice-Yearly Depemokimab in Severe 
Asthma with an Eosinophilic Phenotype. N Engl J Med. 2024;391(24):2337-2349. 

• Kew KM, Flemyng E, Quon BS, et al. Increased versus stable doses of inhaled 
corticosteroids for exacerbations of chronic asthma in adults and children. Cochrane 
Database Syst Rev. 2022;(9):CD007524. 



• Crossingham I, Turner S, Ramakrishnan S, et al. Combination fixed-dose beta agonist 
and steroid inhaler as required for adults or children with mild asthma. Cochrane 
Database Syst Rev. 2021;(5):CD013518. 

• Dabbs W, Bradley MH, Chamberlin SM. Acute Asthma Exacerbations: Management 
Strategies. Am Fam Physician. 2024;109(1):43-50. 

• Arismendi E, Ribo P, García A, et al. Asthma Control According to GINA 2023: Does 
Changing the Criteria Improve Asthma Control? J Clin Med. 2024;13(22):6646. 

• Matera MG, Rinaldi B, Annibale R, De Novellis V, Cazzola M. The pharmacological 
management of asthma in adults: 2023 update. Expert Opin Pharmacother. 
2024;25(4):383-393. 

• Beasley R, Harrison T, Peterson S, et al. Evaluation of Budesonide-Formoterol for 
Maintenance and Reliever Therapy Among Patients With Poorly Controlled Asthma: A 
Systematic Review and Meta-analysis. JAMA Netw Open. 2022;5(3):e220615. 

• Tsao CL, Chan SY, Lee MH, et al. Adverse Outcomes Associated With Short-Acting 
Beta-Agonist Overuse in Asthma: A Systematic Review and Meta-Analysis. Allergy. 
2025;80(6):1629-1646. 

• Oba Y, Anwer S, Maduke T, et al. Effectiveness and tolerability of dual and triple 
combination inhaler therapies compared with each other and varying doses of inhaled 
corticosteroids in adolescents and adults with asthma: a systematic review and network 
meta-analysis. Cochrane Database Syst Rev. 2022;12(12):CD013799. 

• Castagnoli R, Brambilla I, Giudice MMD, Marseglia GL, Licari A. Applying the new 
guidelines to asthma management in children. Curr Opin Allergy Clin Immunol. 
2023;23(2):132-136. 

• Aziz DA, Sajjad MA, Asad A. Global Initiative for Asthma (GINA) guideline: achieving 
optimal asthma control in children aged 6-11 years. Monaldi Arch Chest Dis. 2023;94(3). 

• Nopsopon T, Lassiter G, Chen ML, et al. Comparative efficacy of tezepelumab to 
mepolizumab, benralizumab, and dupilumab in eosinophilic asthma: A Bayesian network 
meta-analysis. J Allergy Clin Immunol. 2023;151(3):747-755. 

• Farne HA, Wilson A, Milan S, et al. Anti-IL-5 therapies for asthma. Cochrane Database 
Syst Rev. 2022;7(7):CD010834. 

• Gallagher A, Edwards M, Nair P, et al. Anti-interleukin-13 and anti-interleukin-4 agents 
versus placebo, anti-interleukin-5 or anti-immunoglobulin-E agents, for people with 
asthma. Cochrane Database Syst Rev. 2021;10(10):CD012929. 

• Agache I, Beltran J, Akdis C, et al. Efficacy and safety of treatment with biologicals 
(benralizumab, dupilumab, mepolizumab, omalizumab and reslizumab) for severe 
eosinophilic asthma. A systematic review for the EAACI Guidelines - recommendations 
on the use of biologicals in severe asthma. Allergy. 2020;75(5):1023-1042. 

• Biagini JM, Martin LJ, He H, et al. Performance of the Pediatric Asthma Risk Score 
across Diverse Populations. NEJM Evid. 2023;2(10):EVIDoa2300026.  

 
 
 
 
  



Section 2: Chronic Obstructive Pulmonary Disease 
 
Example Case 
CM is a 69-year-old with a past medical history of hypertension, Class 1 obesity, and a 50+ 
pack-year history of tobacco use who presents with progressive dyspnea on exertion and a 
chronic cough productive of thick whitish sputum. He denies fevers, chills, night sweats, weight 
loss, recent illness, or exposure to anyone who has been ill. Lung auscultation reveals diminished 
breath sounds bilaterally with scattered expiratory wheezes and a prolonged expiratory phase. 
Cardiac examination is unremarkable, and no peripheral edema or clubbing is noted. 
 
Key Questions to Consider 
Epidemiology and Pathophysiology 

• How common is chronic obstructive pulmonary disease (COPD)? What are the national 
and global burden of disease with respect to incidence, prevalence, and healthcare 
expenditures? 

• What pathophysiologic, genetic, environmental, and social factors increase the risk of 
developing COPD? 

Clinical Presentation and Diagnosis 
• What are the common presenting signs and symptoms of COPD? Consider creating a 

chart comparing the differences between GOLD 2025 vs 2026 in the diagnosis, 
assessment, and treatment of COPD. 

• What is the differential diagnosis of the patient who presents with dyspnea (with or 
without exertion) and chronic cough? 

• How often is COPD under-diagnosed? What diagnoses are commonly mistaken for 
COPD? 

• How often is COPD over-diagnosed? What diagnoses are commonly missed? 
• What are the common physical examination findings in a patient with COPD (at baseline, 

during an acute exacerbation)? Include findings for all relevant organ systems. 
• What are the current evidence- and guideline-based diagnostic and classification criteria 

for COPD? What are the criteria for distinguishing acute COPD exacerbation from 
chronic COPD symptoms? 

• What laboratory and radiographic tests are recommended for evaluating patients with 
COPD (at time of diagnosis, during exacerbations, after resolution of symptoms)? 

• When should a patient with suspected and/or diagnosed COPD undergo spirometry or be 
referred for pulmonary function tests? What are the common, expected, and concerning 
results seen on these tests? 

• What is the role of biomarkers in diagnosis and follow-up evaluation? 
Treatment 

• What are the current evidence- and guideline-based pharmacologic and non-
pharmacologic treatment strategies, based upon classification and severity? Describe the 
adverse effects of COPD medications. What are the role of biologics, such as dupilumab 
and mepolizumab in COPD treatment? How has the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 2026 report changed COPD management? 

• When can a patient with a COPD exacerbation be safely monitored and treated at home? 
• When should corticosteroids or other treatments be prescribed without evaluating the 

patient? 



• When should a patient with a COPD exacerbation be referred for emergent medical 
evaluation? When should a patient with a COPD exacerbation be admitted to the 
hospital? 

• What is the relationship between medical and psychological comorbidities and adherence 
to treatment? 

• What lifestyle modifications have demonstrated proven benefit in improving outcomes in 
COPD? 

• When should a patient be referred to a pulmonologist for evaluation and treatment of 
COPD? When should a patient with COPD be referred to a pulmonary rehabilitation 
program? 

Prognosis 
• How effective are the various pharmacologic and non-pharmacologic strategies for 

treating COPD?  
• How is therapeutic response to medication best monitored? 
• How effective is step-up/step-down therapy in preventing exacerbations, to include ER 

visits and hospitalizations? 
• Which patients are most likely to have poorly controlled COPD and frequent 

exacerbations? Which patients are most likely to require emergent medical evaluation? 
• What is the role of ambulatory care pharmacists in the management of COPD? Have they 

been proven to be effective in improving practice quality metrics? What is the role of 
respiratory therapists in the management of COPD in the outpatient setting? 

• What is the role of community paramedic programs in the management of COPD? How 
effective are they in preventing exacerbations, to include ER visits and hospitalizations? 

• What are the roles of telehealth and AI in COPD management? How effective are they in 
preventing exacerbations, to include ER visits and hospitalizations? 

 
Initial References to Consider 

• Cagle SD Jr, Landrum LS, Kennedy AM. Chronic Obstructive Pulmonary Disease: 
Diagnosis and Management. Am Fam Physician. 2023;107(6):604-612. 

• Zeller TA, Beben K, Walker S. Distinguishing asthma and COPD in primary care: a case-
based approach. Am Fam Physician. 2023;107(3):247-252. 

• Janjua S, Fortescue R, Poole P. Phosphodiesterase-4 inhibitors for chronic obstructive 
pulmonary disease. Cochrane Database Syst Rev. 2020;(5):CD002309. 

• Janjua S, Mathioudakis AG, Fortescue R, et al. Prophylactic antibiotics for adults with 
chronic obstructive pulmonary disease: a network meta-analysis. Cochrane Database 
Syst Rev. 2021;(1):CD013198. 

• Feldman WB, Suissa S, Kesselheim AS, et al. Comparative effectiveness and safety of 
single inhaler triple therapies for chronic obstructive pulmonary disease: new user cohort 
study. BMJ. 2024;387:e080409. 

• van Geffen WH, Tan DJ, Walters JA, Walters EH. Inhaled corticosteroids with 
combination inhaled long‐acting beta2‐agonists and long‐acting muscarinic antagonists 
for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 
2023;12(12):CD011600. 

• Fukuda N, Horita N, Kaneko A, et al. Long‐acting muscarinic antagonist (LAMA) plus 
long‐acting beta‐agonist (LABA) versus LABA plus inhaled corticosteroid (ICS) for 



stable chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 
2023;6(6):CD012066. 

• Sharma M, Joshi S, Banjade P, Ghamande SA, Surani S. Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 2026 Guidelines Reviewed. Available at: GOLD-
REPORT-2026-v1.3-8Dec2025_WMV2.pdf 

• Nici L, Mammen MJ, Charbek E, et al. Pharmacologic management of chronic 
obstructive pulmonary disease. An official American Thoracic Society clinical practice 
guideline [published correction appears in Am J Respir Crit Care Med. 2020; 202(6): 
910]. Am J Respir Crit Care Med. 2020;201(9):e56-e69. 

• Li Y, Ji Z, Wang Y, Li X, Xie Y. Breathing Exercises in the Treatment of COPD: An 
Overview of Systematic Reviews. Int J Chron Obstruct Pulmon Dis. 2022;17:3075-3085. 

• Yang IA, Jenkins CR, Salvi SS. Chronic obstructive pulmonary disease in never-
smokers: risk factors, pathogenesis, and implications for prevention and treatment. 
Lancet Respir Med. 2022;10(5):497-511. 

• Mangione CM, Barry MJ, Nicholson WK, et al.; US Preventive Services Task Force. 
Screening for chronic obstructive pulmonary disease: US Preventive Services Task Force 
reaffirmation recommendation statement. JAMA. 2022;327(18):1806-1811. 

• Donohue JF, Rheault T, MacDonald-Berko M, Bengtsson T, Rickard K. Ensifentrine as a 
Novel, Inhaled Treatment for Patients with COPD. Int J Chron Obstruct Pulmon Dis. 
2023;18:1611-1622. 

• Rabe KF, Rennard S, Martinez FJ, et al. Targeting Type 2 Inflammation and Epithelial 
Alarmins in Chronic Obstructive Pulmonary Disease: A Biologics Outlook. Am J Respir 
Crit Care Med. 2023;208(4):395-405. 

• Moll M, Silverman EK. Precision Approaches to Chronic Obstructive Pulmonary Disease 
Management. Annu Rev Med. 2024;75:247-262. 

• Liu S, Yang A, Yu Y, Xu B, Yu G, Wang H. Exercise Prescription Training in Chronic 
Obstructive Pulmonary Disease: Benefits and Mechanisms. Int J Chron Obstruct Pulmon 
Dis. 2025;20:1071-1082. 

• Cao Z, Zhao S, Hu S, Wu T, Sun F, Shi LI. Screening COPD-Related Biomarkers and 
Traditional Chinese Medicine Prediction Based on Bioinformatics and Machine 
Learning. Int J Chron Obstruct Pulmon Dis. 2024;19:2073-2095. 

• Volpato E, Toniolo S, Pagnini F, Banfi P. The Relationship Between Anxiety, 
Depression and Treatment Adherence in Chronic Obstructive Pulmonary Disease: A 
Systematic Review. Int J Chron Obstruct Pulmon Dis. 2021;16:2001-2021. 

• Cox NS, Dal Corso S, Hansen H, et al. Telerehabilitation for chronic respiratory disease. 
Cochrane Database Syst Rev. 2021;1(1):CD013040. 

• Bhatt SP, Rabe KF, Hanania NA, et al. Dupilumab for COPD with Type 2 Inflammation 
Indicated by Eosinophil Counts. N Engl J Med. 2023;389(3):205-214. 

• Bhatt SP, Rabe KF, Hanania NA, et al. Dupilumab for COPD with Blood Eosinophil 
Evidence of Type 2 Inflammation. N Engl J Med. 2024;390(24):2274-2283. 
 

 



Section 3: Restrictive and Interstitial Lung Disease 
Example Case 
LO is a 62-year-old who presents with a history of progressive dyspnea on exertion over the past 
several months. She has had a persistent non-productive cough, but denies any upper respiratory 
tract infection symptoms, fevers, chills, weight loss, night sweats, recent travel, or exposure to 
anyone who has been ill. She has never smoked tobacco or marijuana. Recently, she went to an 
urgent care for evaluation of dyspnea, and the chest radiograph revealed “infiltrates, but no 
evidence of pneumonia or acute cardiopulmonary disease.” 
 
Key Questions to Consider 
Epidemiology and Pathophysiology 

• Define and describe restrictive lung disease (RLD) and interstitial lung disease (ILD). 
How common are they? What are the national and global burdens of disease with respect 
to incidence, prevalence, and healthcare expenditures? 

• What pathophysiologic, genetic, and environmental and social factors increase risk of 
development of RLD and ILD? What medications, medical treatments, and medical 
conditions are associated with RLD and ILD? Consider using a table. 

Clinical Presentation and Diagnosis 
• What are the common presenting signs and symptoms of RLD and ILD?  
• What is the differential diagnosis of the patient who presents with dyspnea (with or 

without exertion) and chronic cough? 
• How often are RLD and ILD under-diagnosed? What diagnoses are commonly mistaken 

for them? 
• How often are RLD and ILD over-diagnosed? What diagnoses are commonly missed? 
• What are the common physical examination findings in a patient with RLD or ILD (at 

baseline, during an acute exacerbation)? Include findings for all relevant organ systems. 
• What are the current evidence- and guideline-based diagnostic and classification criteria 

for RLD and ILD? When is a 6-minute walk test recommended? 
• What laboratory and radiographic tests are recommended for evaluating patients with 

RLD and ILD for diagnosis (at time of diagnosis, during exacerbations, after resolution 
of symptoms) and exclusion of other diseases? 

• When should a patient with suspected and/or diagnosed RLD or ILD undergo pulmonary 
function tests? What type of PFTs should be ordered? Why is DLCO important? What 
are the common, expected, and concerning results seen on these tests? 

• What is the role of biomarkers in diagnosis and follow-up evaluation? 
Treatment 

• What are the current evidence- and guideline-based pharmacologic and non-
pharmacologic treatment strategies, based upon classification and severity? Describe the 
adverse effects of RLD and ILD medications and monitoring requirements. Consider 
creating a table. 

• When should home oxygen therapy be initiated? What are the SpO2 targets? 
• When can a patient with an RLD or ILD exacerbation be safely monitored and treated at 

home? When should corticosteroids or other treatments be prescribed without evaluating 
the patient? 

• When should a patient with an RLD or ILD exacerbation be referred for emergent 
medical evaluation? 



• What is the relationship between medical and psychological comorbidities and adherence 
to treatment? 

• What lifestyle modifications have demonstrated proven benefit in improving outcomes in 
RLD and ILD? 

• When should a patient be referred to a pulmonologist or pulmonary rehabilitation, or lung 
transplant center for evaluation and treatment of RLD or ILD? 

Prognosis 
• How effective are the various pharmacologic and non-pharmacologic strategies for 

treating RLD and ILD?  
• How is therapeutic response to medication best monitored?  
• How effective is step-up/step-down therapy in preventing exacerbations, to include ER 

visits and hospitalizations? 
• Which patients are most likely to have poorly controlled RLD or ILD and frequent 

exacerbations? Which patients are most likely to require emergent medical evaluation? 
• What is the role of ambulatory care pharmacists in the management of RLD and ILD? 
• What are the roles of telehealth and AI in RLD and ILD management? How effective are 

they in preventing exacerbations, to include ER visits and hospitalizations?  
 

Initial References to Consider 
• Wijsenbeek M, Suzuki A, Maher TM. Interstitial lung diseases. Lancet. 

2022;400(10354):769-786. 
• Wijsenbeek M, Cottin V. Spectrum of fibrotic lung diseases. N Engl J Med. 

2020;383:958-968. 
• Adegunsoye A, Ryerson CJ. Diagnostic Classification of Interstitial Lung Disease in 

Clinical Practice. Clin Chest Med. 2021;42(2):251-261. 
• Cerro Chiang G, Parimon T. Understanding Interstitial Lung Diseases Associated with 

Connective Tissue Disease (CTD-ILD): Genetics, Cellular Pathophysiology, and 
Biologic Drivers. Int J Mol Sci. 2023;24(3):2405. 

• Guler SA, Corte TJ. Interstitial Lung Disease in 2020: A History of Progress. Clin Chest 
Med. 2021;42(2):229-239. 

• Elhai M, Avouac J, Allanore Y. Circulating lung biomarkers in idiopathic lung fibrosis 
and interstitial lung diseases associated with connective tissue diseases: Where do we 
stand? Semin Arthritis Rheum. 2020;50(3):480-491. 

• Zou M, Hu X, Song W, et al. Plasma LTBP2 as a potential biomarker in differential 
diagnosis of connective tissue disease-associated interstitial lung disease and idiopathic 
pulmonary fibrosis: a pilot study. Clin Exp Med. 2023;23(8):4809-4816. 

• Raghu G, Remy-Jardin M, Richeldi L, et al. Idiopathic Pulmonary Fibrosis (an Update) 
and Progressive Pulmonary Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT 
Clinical Practice Guideline. Am J Respir Crit Care Med. 2022 May 1;205(9):e18-
e47.Podolanczuk AJ, Hunninghake GM, Wilson KC, et al. Approach to the Evaluation 
and Management of Interstitial Lung Abnormalities: An Official American Thoracic 
Society Clinical Statement. Am J Respir Crit Care Med. 2025;211(7):1132-1155. 

• Dowman L, Hill CJ, May A, Holland AE. Pulmonary rehabilitation for interstitial lung 
disease. Cochrane Database Syst Rev. 2021;2(2):CD006322. 



• Antoniou KM, Distler O, Gheorghiu AM, et al. ERS/EULAR clinical practice guidelines 
for connective tissue disease-associated interstitial lung disease developed by the task 
force for connective tissue disease-associated interstitial lung disease of the European 
Respiratory Society (ERS) and the European Alliance of Associations for Rheumatology 
(EULAR) Endorsed by the European Reference Network on rare respiratory diseases 
(ERN-LUNG). Ann Rheum Dis. 2026;85(1):22-60. 

• Maher TM, Assassi S, Azuma A, et al. Nerandomilast in Patients with Progressive 
Pulmonary Fibrosis. N Engl J Med. 2025;392(22):2203-2214. 

• Oldham JM, Azuma A, Kreuter M, et al. Nerandomilast in idiopathic pulmonary fibrosis: 
data from the whole follow-up period of the FIBRONEER-IPF trial. Am J Respir Crit 
Care Med. 2026;212(5):972-980. 

 
 
 
  



Section 4: Pulmonary Embolism and Venous Thromboembolism 
 
Example Case 
RG is a healthy 31-year-old with no significant past medical history who presents with a several 
day history of right calf pain, right-sided chest pain, and increasing shortness of breath on 
exertion. They were recently on vacation and spent the week hiking at elevation. They deny any 
trauma or falls. They do not currently take any medications or supplements, and deny 
tobacco/nicotine, alcohol, or illicit/intravenous drug use and only occasionally use marijuana. 
They have no known family history of clotting disorder. 
 
Key Questions to Consider 
Epidemiology and Pathophysiology 

• How common are pulmonary embolism (PE) and venous thromboembolism (VTE)? 
What are the national and global burden of disease with respect to incidence, prevalence, 
and healthcare expenditures? 

• What pathophysiologic, genetic, environmental, and social factors increase risk of 
development of PE and VTE? 

• How has COVID changed the epidemiology, pathophysiology, and management of PE 
and VTE? 

Clinical Presentation and Diagnosis 
• What are the common presenting signs and symptoms of PE and VTE?  
• What is the differential diagnosis of the patient who presents with dyspnea (with or 

without exertion), chest pain, and leg pain? 
• How often are PE and VTE under-diagnosed? What diagnoses are commonly mistaken 

for them? 
• What are the common physical examination findings in a patient with PE and VTE (at 

baseline, during an acute exacerbation)? Include findings for all relevant organ systems. 
• What are the current evidence- and guideline-based diagnostic and classification criteria 

for PE and VTE? 
• What is the role of clinical decision tools (eg, Wells score, PERC) for informing 

decisions about further testing or evaluation and how accurate are they? 
• What laboratory and radiographic tests are recommended for evaluating patients with PE 

and VTE (at time of diagnosis, after resolution of symptoms)? Specifically, what 
hematologic studies should be obtained at time of diagnosis, prior to or after 
anticoagulation? When is echocardiography indicated? When is COVID testing 
indicated? 

• What additional tests should be performed on a patient with a newly diagnosed PE and/or 
VTE? What are the common, expected, and concerning results seen on these tests? 

• What is the role of biomarkers in diagnosis and follow-up evaluation? 
Treatment 

• What are the current evidence- and guideline-based pharmacologic and non-
pharmacologic treatment strategies, based upon classification and severity? Describe the 
adverse effects of PE and VTE medications. 

• When can a patient with a newly diagnosed PE and/or VTE be safely monitored and 
treated at home, without requiring ER evaluation and monitoring, and hospitalization? 
What risk assessment scoring tools (eg, PESI, Hestia) are recommended?  



• What are the indications for hospitalization? What are the indications for advanced 
therapies such as catheter-directed thrombolysis, systemic thrombolysis, mechanical 
thrombectomy, and surgical embolectomy? 

• What lifestyle modifications have demonstrated proven benefit in preventing and 
improving outcomes in PE and VTE? 

• How long is anticoagulation recommended after the first event of a PE or VTE? 
• How long is anticoagulation recommended after subsequent events? 
• When are heparin/low-molecular-weight heparin (eg, critical illness, pregnancy, 

breastfeeding) and/or vitamin K antagonists (eg, antiphospholipid antibody syndrome) 
preferred over direct oral anticoagulants? When should direct thrombin inhibitors, such as 
dabigatran, be used? How do anticoagulants compare in terms of efficacy, cost, side 
effects? Consider creating a table. 

• How effective are non-pharmacologic strategies for treating PE and VTE? 
• When is low-dose anticoagulation recommended after a PE or VTE? 
• In which patients do the risks of anticoagulation outweigh the potential benefits? 
• When should a patient be referred to a pulmonologist, hematologist, or vascular surgeon 

for evaluation and treatment of PE and/or VTE? 
Prognosis 

• How is therapeutic response to medication best monitored?  
• Should patients have follow-up radiographic imaging to ensure resolution of emboli? If 

so, when and why? 
• What other complications from PE and VTE can occur? How should patients be 

effectively monitored? 
• What is the role of pharmacy and anticoagulation services in the follow-up management 

of PE and/or VTE? 
 
Initial References to Consider 

• Creager MA, Barnes GD, Giri J, et al. 2026 
AHA/ACC/ACCP/ACEP/CHEST/SCAI/SHM/SIR/SVM/SVN Guideline for the 
Evaluation and Management of Acute Pulmonary Embolism in Adults: A Report of the 
American College of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines. J Am Coll Cardiol. 2026;87(13):1626-1710. 

• Yoo HH, Nunes-Nogueira VS, Fortes Villas Boas PJ, Broderick C. Outpatient versus 
inpatient treatment for acute pulmonary embolism. Cochrane Database Syst Rev. 
2022;5(5):CD010019. 

• Flumignan CD, Nakano LC, Baptista-Silva JC, Flumignan RL. Antiplatelet agents for the 
treatment of deep venous thrombosis. Cochrane Database Syst Rev. 
2022;7(7):CD012369. 

• Harvey JJ, Huang S, Uberoi R. Catheter-directed therapies for the treatment of high risk 
(massive) and intermediate risk (submassive) acute pulmonary embolism. Cochrane 
Database Syst Rev. 2022;8(8):CD013083. 

• Duffett L, Castellucci LA, Forgie MA. Pulmonary embolism: update on management and 
controversies. BMJ. 2020;370:m2177. 

• Raj L, Presles E, Le Mao R, et al. PADIS-PE Investigators. Evaluation of Venous 
Thromboembolism Recurrence Scores in an Unprovoked Pulmonary Embolism 



Population: A Post-hoc Analysis of the PADIS-PE trial. Am J Med. 2020;133(8):e406-
e421. 

• Costa F, Salinas P, Iannaccone M, et al. Catheter-based techniques for pulmonary 
embolism treatment. EuroIntervention. 2025;21(9):e450-e462. 

• Guarnieri G, Landi A, Barco S, et al. Contemporary management of acute pulmonary 
embolism. Int J Cardiol. 2025;436:133422. 

• Schlager O, Campello E, Madaric J, et al. 2025 ESVM Guidelines on interventional 
treatment of venous thromboembolism. Vasa. 2025;54(6):365-381. 

• Gkana A, Papadopoulou A, Mermiri M, et al. Contemporary Biomarkers in Pulmonary 
Embolism Diagnosis: Moving beyond D-Dimers. J Pers Med. 2022;12(10):1604. 

• Galeano-Valle F, Ordieres-Ortega L, Oblitas CM, et al. Inflammatory Biomarkers in the 
Short-Term Prognosis of Venous Thromboembolism: A Narrative Review. Int J Mol Sci. 
2021;22(5):2627. 

• Zhang Y, Begum HA, Grewal H, et al. Cost-effectiveness of diagnostic strategies for 
venous thromboembolism: a systematic review. Blood Adv. 2022;6(2):544-567. 

• Takahashi EA, Sista AK, Addison D, et al. Disparities in Current Pulmonary Embolism 
Management and Outcomes: A Scientific Statement From the American Heart 
Association. Circulation. 2025;151(15):e944-e955. 

• Lutsey PL, Zakai NA. Epidemiology and prevention of venous thromboembolism. Nat 
Rev Cardiol. 2023;20(4):248-262. 

• Vrotniakaite-Bajerciene K, Angelillo-Scherrer A, Castellucci LA. Thrombophilia Testing 
in Venous Thromboembolism. Med Clin North Am. 2025;109(4):907-921. 

• Mwansa H, Zghouzi M, Barnes GD. Unprovoked Venous Thromboembolism: The 
Search for the Cause. Med Clin North Am. 2023;107(5):861-882. 

• Gabara C, Aibar J, Nishimoto Y, et al.; Registro Informatizado Enfermedad Trombo 
Embólica Investigators. Clinical outcomes after discontinuing anticoagulant therapy in 
patients with first unprovoked venous thromboembolism. J Thromb Haemost. 
2024;22(8):2234-2246. 

• Bartholomew JR, Evans NS. Travel-related venous thromboembolism. Vasc Med. 
2019;24(1):93-95. 


