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The American College of Chest Physicians and Canadian Thoracic Society have jointly produced evidence-based guidelines for the prevention of exacerbations in chronic obstructive pulmonary disease (COPD). This educational article gives four perspectives on how these guidelines apply to the practical management of people with COPD. A current smoker with frequent exacerbations will benefit from support to quit, and from optimisation of his inhaled treatment. For a man with very severe COPD and multiple co-morbidities living in a remote community, tele-health care may enable provision of multidisciplinary care. A woman who is admitted for the third time in a year needs a structured assessment of her care with a view to stepping up pharmacological and non-pharmacological treatment as required. The overlap between asthma and COPD challenges both diagnostic and management strategies for a lady smoker with a history of asthma since childhood. Common threads in all these cases are the importance of advising on smoking cessation, offering (and encouraging people to attend) pulmonary rehabilitation, and the importance of self-management, including an action plan supported by multidisciplinary teams.
Case study 1: A 63-year-old man with moderate/severe COPD and a chest infection
A 63-year-old self-employed plumber makes a same-day appointment for another ‘chest infection’. He caught an upper respiratory tract infection from his grandchildren 10 days ago, and he now has a productive cough with green sputum, and his breathlessness and fatigue has forced him to take time off work.
He has visited his general practitioner with similar symptoms two or three times every year in the last decade. A diagnosis of COPD was confirmed 6 years ago, and he was started on a short-acting β 2 -agonist. This helped with his day-to-day symptoms, although recently the symptoms of breathlessness have been interfering with his work and he has to pace himself to get through the day. Recovering from exacerbations takes longer than it used to—it is often 2 weeks before he is able to get back to work—and he feels bad about letting down customers. He cannot afford to retire, but is thinking about reducing his workload.
He last attended a COPD review 6 months ago when his FEV 1 was 52% predicted. He was advised to stop smoking and given a prescription for varenicline, but he relapsed after a few days and did not return for the follow-up appointment. He attends each year for his ‘flu vaccination’. His only other medication is an ACE inhibitor for hypertension.
Managing the presenting problem. Is it a COPD exacerbation?
A COPD exacerbation is defined as ‘an acute event characterised by a worsening of the patient’s respiratory symptoms that is beyond normal day-to-day variation and leads to change in medications’. 1 , 2 The worsening symptoms are usually increased dyspnoea, increased sputum volume and increased sputum purulence. 1 , 2 All these symptoms are present in our patient who experiences an exacerbation triggered by a viral upper respiratory tract infection—the most common cause of COPD exacerbations. Apart from the management of the acute exacerbation that could include antibiotics, oral steroids and increased use of short-acting bronchodilators, special attention should be given to his on-going treatment to prevent future exacerbations. 2 Short-term use of systemic corticosteroids and a course of antibiotics can shorten recovery time, improve lung function (forced expiratory volume in one second (FEV 1 )) and arterial hypoxaemia and reduce the risk of early relapse, treatment failure and length of hospital stay. 1 , 2 Short-acting inhaled β 2 -agonists with or without short-acting anti-muscarinics are usually the preferred bronchodilators for the treatment of an acute exacerbation. 1
Reviewing his routine treatment
One of the concerns about this patient is that his COPD is inadequately treated. The Global Initiative for Chronic Obstructive Lung Disease (GOLD) suggests that COPD management be based on a combined assessment of symptoms, GOLD classification of airflow limitation, and exacerbation rate. 1 The modified Medical Research Council (mMRC) dyspnoea score 3 or the COPD Assessment Tool (CAT) 4 could be used to evaluate the symptoms/health status. History suggests that his breathlessness has begun to interfere with his lifestyle, but this has not been formally asssessed since the diagnosis 6 years ago. Therefore, one would like to be certain that these elements are taken into consideration in future management by involving other members of the health care team. The fact that he had two to three exacerbations per year puts the patient into GOLD category C–D (see Figure 1 ) despite the moderate airflow limitation. 1 , 5 Our patient is only being treated with short-acting bronchodilators; however, this is only appropriate for patients who belong to category A. Treatment options for patients in category C or D should include long-acting muscarinic antagonists (LAMAs) or long-acting β 2 -agonists (LABAs), which will not only improve his symptoms but also help prevent future exacerbations. 2 Used in combination with LABA or LAMA, inhaled corticosteroids also contribute to preventing exacerbations. 2

The four categories of COPD based on assessment of symptoms and future risk of exacerbations (adapted by Gruffydd-Jones, 5 from the Global Strategy for Diagnosis, Management and Prevention of COPD). 1 CAT, COPD Assessment Tool; COPD, chronic obstructive pulmonary disease; mMRC, modified Medical Research Council Dyspnoea Scale.
Prevention of future exacerbations
Exacerbations should be prevented as they have a negative impact on the quality of life; they adversely affect symptoms and lung function, increase economic cost, increase mortality and accelerate lung function decline. 1 , 2 Figure 2 summarises the recommendations and suggestions of the joint American College of Chest Physicians and Canadian Thoracic Society (CHEST/CTS) Guidelines for the prevention of exacerbations in COPD. 2 The grades of recommendation from the CHEST/CTS guidelines are explained in Table 1 .

Decision tree for prevention of acute exacerbations of COPD (reproduced with permission from the CHEST/CTS Guidelines for the prevention of exacerbations in COPD). 2 This decision tree for prevention of acute exacerbations of COPD is arranged according to three key clinical questions using the PICO format: non-pharmacologic therapies, inhaled therapies and oral therapies. The wording used is ‘Recommended or Not recommended’ when the evidence was strong (Level 1) or ‘Suggested or Not suggested’ when the evidence was weak (Level 2). CHEST/CTS, American College of Chest Physicians and Canadian Thoracic Society; COPD, chronic obstructive pulmonary disease; FEV 1 , forced expiratory volume in one second; FVC, forced vital capacity; LABA, long-acting β-agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled corticosteroids; SAMA, short-acting muscarinic antagonist; SABA, short-acting β-agonist; SM, self-management.
Pharmacological approach
In patients with moderate-to-severe COPD, the use of LABA or LAMA compared with placebo or short-acting bronchodilators is recommended to prevent acute exacerbations (Grades 1B and 1A, respectively). 2 , 6 , 7 LAMAs are associated with a lower rate of exacerbations compared with LABAs (Grade 1C). 2 , 6 The inhaler technique needs to be checked and a suitable device selected. If our patient does not respond to optimizing inhaled medication and continues to have two to three exacerbations per year, there are additional options that offer pulmonary rehabilitation and other forms of pharmacological therapy, such as a macrolide, theophylline, phosphodieseterase (PDE4) inhibitor or N -acetylocysteine/carbocysteine, 2 although there is no information about their relative effectiveness and the order in which they should be prescribed. The choice of prescription should be guided by the risk/benefit for a given individual, and drug availability and/or cost within the health care system.
Non-pharmacological approach
A comprehensive patient-centred approach based on the chronic care model could be of great value. 2 , 8
This should include the following elements
Vaccinations: the 23-valent pneumococcal vaccine and annual influenza vaccine are suggested as part of the overall medical management in patients with COPD. 2 Although there is no clear COPD-specific evidence for the pneumococcal vaccine and the evidence is modest for influenza, the CHEST/CTS Guidelines concur with advice of the World Health Organization (WHO) 9 and national advisory bodies, 10 – 12 and supports their use in COPD patients who are at risk for serious infections. 2
Smoking cessation (including counselling and treatment) has low evidence for preventing exacerbations (Grade 2C). 2 However, the benefits from smoking cessation are outstanding as it improves COPD prognosis, slows lung function decline and improves the quality of life and symptoms. 1 , 2 , 13 , 14 Our patient has struggled to quit in the past; assessing current readiness to quit, and encouraging and supporting a future attempt is a priority in his care.
Pulmonary rehabilitation (based on exercise training, education and behaviour change) in people with moderate-to-very-severe COPD, provided within 4 weeks of an exacerbation, can prevent acute exacerbations (Grade 1C). 2 Pulmonary rehabilitation is also an effective strategy to improve symptoms, the quality of life and exercise tolerance, 15 , 16 and our patient should be encouraged to attend a course.
Self-management education with a written action plan and supported by case management providing regular direct access to a health care specialist reduces hospitalisations and prevents severe acute exacerbations (Grade 2C). 2 Some patients with good professional support can have an emergency course of steroids and antibiotics to start at the onset of an exacerbation in accordance with their plan.
Finally, close follow-up is needed for our patient as he was inadequately treated, relapsed from smoking cessation after a few days despite varenicline, and missed his follow-up appointment. A more alert health care team may have been able to identify these issues, avoid his relapse and take a timely approach to introducing additional measures to prevent his recurrent acute exacerbations.
Case study 2: A 74-year-old man with very severe COPD living alone in a remote community
A 74-year-old man has a routine telephone consultation with the respiratory team. He has very severe COPD (his FEV 1 2 years ago was 24% of predicted) and he copes with the help of his daughter who lives in the same remote community. He quit smoking the previous year after an admission to the hospital 50 miles away, which he found very stressful. He and his family managed another four exacerbations at home with courses of steroids and antibiotics, which he commenced in accordance with a self-management plan provided by the respiratory team.
His usual therapy consists of regular long-acting β 2 -agonist/inhaled steroid combination and a long-acting anti-muscarinic. He has a number of other health problems, including coronary heart disease and osteoarthritis and, in recent times, his daughter has become concerned that he is becoming forgetful. He manages at home by himself, steadfastly refusing social help and adamant that he does not want to move from the home he has lived in for 55 years.
This is a common clinical scenario, and a number of important issues require attention, with a view to optimising the management of this 74-year-old man suffering from COPD. He has very severe obstruction, is experiencing frequent acute flare-ups, is dependent and isolated and has a number of co-morbidities. To work towards preventing future exacerbations in this patient, a comprehensive plan addressing key medical and self-care issues needs to be developed that accounts for his particular context.
Optimising medical management
According to the CHEST/CTS Guidelines for prevention of acute exacerbations of COPD, 2 this patient should receive an annual influenza vaccination and may benefit from a 23-valent pneumococcal vaccine (Grades 1B and 2C, respectively). Influenza infection is associated with greater risk of mortality in COPD, as well as increased risk of hospitalisation and disease progression. 1 A diagnosis of COPD also increases the risk for pneumococcal disease and related complications, with hospitalisation rates for patients with COPD being higher than that in the general population. 10 , 17 Although existing evidence does not support the use of this vaccine specifically to prevent exacerbations of COPD, 1 administration of the 23-valent pneumococcal vaccine is recommended as a component of overall medical management. 9 – 12
Long-term oxygen therapy has been demonstrated to improve survival in people with chronic hypoxaemia; 18 it would be helpful to obtain oxygen saturation levels and consider whether long-term oxygen therapy would be of benefit to this patient.
Even though this patient is on effective medications, further optimisation of pharmacologic therapy should be undertaken, including reviewing administration technique for the different inhaler devices. 19 Maintenance PDE4 inhibitors, such as roflumilast or theophyllines, long-term macrolides (i.e., azithromycin) or oral N -acetylcysteine are potential considerations. Each of these therapeutic options has demonstrated efficacy in preventing future acute exacerbations, although they should be used with caution in this frail elderly man. 2 This patient would benefit from a review of co-morbidities, including a chest X-ray, electrocardiogram, memory assessment and blood tests including haemoglobin, glucose, thyroid and renal function assessments.
Pulmonary rehabilitation, supported self-management and tele-health care
Pulmonary rehabilitation for patients who have recently experienced an exacerbation of COPD (initiated <4 weeks following the exacerbation) has been demonstrated to prevent subsequent exacerbations (Grade 1C). 2 Existing evidence suggests that pulmonary rehabilitation does not reduce future exacerbations when the index exacerbation has occurred more than 4 weeks earlier; 2 however, its usefulness is evident in other important patient-centred outcomes such as improved activity, walking distance and quality of life, as well as by reduced shortness of breath. It would be appropriate to discuss this and enable our patient to enrol in pulmonary rehabilitation.
The patient’s access to pulmonary rehabilitation in his remote location, however, is likely to be limited. Several reports have noted that only one to two percent of people with COPD are able to access pulmonary rehabilitation programmes within Canada, 20 the United States 21 and the United Kingdom. 22 Alternatives to hospital-based pulmonary rehabilitation programmes, such as home-based programmes or programmes offered via tele-health, may be options for this patient. 23 Home-based pulmonary rehabilitation programmes have been found to improve exercise tolerance, symptom burden and quality of life. 24 – 27 Outcomes of a pulmonary rehabilitation programme offered via tele-health have also been found to be comparable to those of a hospital-based programme, 28 and may be worth exploring.
Written self-management (action) plans, together with education and case management, are suggested in the CHEST/CTS guidelines as a strategy to reduce hospitalisation and emergency department visits attributable to exacerbations of COPD (Grade 2B). 2 Our patient has an existing action plan, which has enabled him and his family to manage some exacerbations at home. Although the patient has likely had some education on COPD and its management in the past, on-going reinforcement of key principles may be helpful in preventing future exacerbations.
The self-management plan should be reviewed regularly to ensure the advice remains current. The patient’s ability to use the self-management plan safely also needs to be assessed, given his daughter’s recent observation of forgetfulness and his living alone. Cognitive impairment is being increasingly recognised as a significant co-morbidity of COPD. 29 , 30 Patients who were awaiting discharge from hospital following an exacerbation of COPD were found to perform significantly worse on a range of cognitive functional measures than a matched group with stable COPD, a finding that persisted 3 months later. 29 Cognitive impairment may contribute independently to the risk for future exacerbations by increasing the likelihood of incorrect inhaler device use and failure to adhere to recommended treatments. 29
Given that this patient resides in a remote location, access to case management services that assist in preventing future exacerbations may be difficult or impossible to arrange. Although there is currently insufficient evidence that in general the use of telemonitoring contributes to the prevention of exacerbations of COPD, 2 tele-health care for this remotely located patient has potential to allow for case management at a distance, with minimal risk to the patient. Further study is needed to address this potential benefit.
Assessing for and managing frailty
Recognising this patient’s co-morbid diagnoses of coronary heart disease and osteoarthritis, careful assessment of functional and self-care abilities would be appropriate. Almost 60% of older adults with COPD meet the criteria for frailty. 31 Frailty is defined as a dynamic state associated with decline of physiologic reserves in multiple systems and inability to respond to stressful insults. 32 Frailty is associated with an increased risk for institutionalisation and mortality. 33 , 34 Given the complex needs of those who are frail, screening this patient for frailty would constitute patient-centred and cost-effective care. Frailty assessment tools, such as the seven-point Clinical Frailty Index, 35 may provide structure to this assessment.
Admission to a hospital 50 miles away from our patient’s home last year for an exacerbation was stressful. Since his hospitalisation, this patient has experienced four additional exacerbations that have been managed at home in his remote community. It would be appropriate to explore the patient’s treatment wishes and determine whether the patient has chosen to refuse further hospitalisations. Our patient’s risk of dying is significant, with risk factors increasing the risk of short-term mortality following an exacerbation of COPD (GOLD Stage 4, age, male sex, confusion). 36 Mortality rates between 22 and 36% have been documented in the first and second years, respectively, following an exacerbation, 37 , 38 which also increase with the frequency and severity of hospitalisations. 39
Our patient has refused social help and does not want to be relocated from his home. Ageing in their own home is a key goal of many older adults. 40 , 41 Efforts to ensure that adequate resources to support the patient are available (and to support the daughter who is currently providing a lot of his care) will form an important part of the plan of care.
Case study 3: A 62-year-old woman with severe COPD admitted with an exacerbation
A 62-year-old lady is admitted for the third time this year with an acute exacerbation of her severe COPD. Her FEV 1 was 35% predicted at the recent outpatient visit. She retired from her job as a shop assistant 5 years ago because of her breathlessness and now devotes her time to her grandchildren who ‘exhaust her’ but give her a lot of pleasure.
She quit smoking 5 years ago. Over the years, her medication has increased, as nothing seemed to relieve her uncomfortable breathlessness, and, in addition to inhaled long-acting β 2 -agonist/ inhaled steroid combination and a long-acting anti-muscarinic, she is taking theophylline and carbocysteine, although she is not convinced of their beneficial effect. Oral steroid courses help her dyspnoea and she has taken at least six courses this year: she has an action plan and keeps an emergency supply of medication at home.
A secondary care perspective on the management strategy for this woman
Acute exacerbations of COPD have serious negative consequences for health care systems and patients. The risk of future events and complications, such as hospital admission and poor patient outcomes (disability and reduced health status), can be improved through a combination of non-pharmacological and pharmacological therapies. 2
Evaluation of the patient, risk assessment and adherence to medication
The essential first step in the management of this lady (as for any patient) includes a detailed medical evaluation. Our patient has a well-established diagnosis of COPD with severe airflow obstruction (GOLD grade 3), significant breathlessness that resulted in her retiring from her job, and recurrent exacerbations. She does not have significant co-morbidity, although this requires to be confirmed. Further to the medical evaluation, it is important to assess her actual disease management (medication and proper use) as well as making sure she has adopted a healthy lifestyle (smoking cessation, physical activities and exercise). Does she live in a smoke-free environment? Effect of and evidence for smoking cessation in the prevention of acute exacerbations of COPD is low, but evidence exists for a reduction in cough and phlegm after smoking cessation and less lung function decline upon sustained cessation. With respect to the medication, never assume that it is taken as prescribed. When asking the patient, use open questions such as ‘I would like to hear how you take your medication on a typical day?’ instead of ‘Did you take the medication as prescribed’. Open questions tend to elicit more useful and pertinent information, and invite collaboration. Asking the patient to demonstrate her inhalation technique shows you the way she uses her different inhalation devices.
Optimising the pharmacological therapy
The second step is to assess whether the patient is on optimal treatment to prevent exacerbations. In other words, can we do better helping the patient manage her disease and improving her well-being. As in the previous cases, vaccination, in particular, annual administration of the influenza vaccine, should be prescribed for this lady. We should evaluate other alternatives of pharmacological therapy that could improve symptoms, prevent exacerbations and reduce the use of repeated systemic corticosteroids with their important adverse effects (such as osteoporosis, cataracts, diabetes). Prescribing a PDE4 inhibitor (Grade 2A) or a long-term macrolide (Grade 2A) once a day would be a consideration for this lady. 2 As there is no superiority trial comparing these two medications, our preference will be based on potential side effects, as well as cost and access to treatment. For PDE4 inhibitors, there are limited data on supplemental effectiveness in patients with COPD and chronic bronchitis concurrently using inhaled therapies, and they potentially have side effects such as diarrhoea, nausea, headache and weight loss. The side effects tend to diminish over time, but some patients may have to discontinue the therapy. Long-term macrolides have been studied in COPD patients already treated with inhaled therapies and shown to be effective, although clinicians need to consider in their individual patients the potential for harm, such as prolongation of the QT interval, hearing loss and bacterial resistance. Furthermore, the duration (beyond 1 year) and exact dosage of macrolide therapy (for example, once daily versus three times per week) are unknown.
Making non-pharmacological therapy an essential part of the management
The third step, often neglected in the management of COPD patients, is non-pharmacological therapy. For this lady, we suggest self-management education with a written action plan and case management to improve how she deals with exacerbations (Grade 2B). 2 The expectation will not be to reduce exacerbations but to prevent emergency department visits and hospital admissions. However, despite general evidence of efficacy, 42 not all self-management interventions have been shown to be effective or to benefit all COPD patients 43 , 44 (some have been shown to be potentially harmful 44 ). The effectiveness of any complex intervention such as self-management in COPD critically depends on the health care professionals who deliver the intervention, as well on the patient and the health care system. The patient may not have the motivation or desire to change or to commit to an intensive programme. The individual patient’s needs, preferences and personal goals should inform the design of any intervention with a behavioural component. For this lady, it is essential to apply integrated disease management and to refer the patient to a pulmonary rehabilitation programme. Pulmonary rehabilitation has high value, including reducing the risk for hospitalisation in COPD patients with recent exacerbations (Grade 1C). 2 The most important benefits our patient can expect from participating in structured supervised exercise within pulmonary rehabilitation are improved health status, exercise tolerance and a reduction in dyspnoea (Grade 1A). 2 , 15 Pulmonary rehabilitation programmes provide clinicians with an opportunity to deliver education and self-management skills to patients with COPD, and are well established as a means of enhancing standard therapy to control and alleviate symptoms, optimise functional capacity and improve health-related quality of life.
Case study 4: A 52-year-old lady with moderate COPD—and possibly asthma
A 52-year-old lady attends to discuss her COPD and specifically the problem she is having with exacerbations and time ‘off sick’. She is a heavy smoker, and her progressively deteriorating lung function suggests that she has moderate COPD, although she also has a history of childhood asthma, and had allergic rhinitis as a teenager. Recent spirometry showed a typical COPD flow-volume loop, although she had some reversibility (250 ml and 20%) with a post-bronchodilator FEV 1 of 60% predicted.
She has a sedentary office job and, although she is breathless on exertion, this generally does not interfere with her lifestyle. The relatively frequent exacerbations are more troublesome. They are usually triggered by an upper respiratory infection and can take a couple of weeks to recover. She has had three exacerbations this winter, and as a result her employer is not happy with her sickness absence record and has asked her to seek advice from her general practitioner.
She has a short-acting β 2 -agonist, although she rarely uses it except during exacerbations. In the past, she has used an inhaled steroid, but stopped that some time ago as she was not convinced it was helping.
It is a welcome opportunity when a patient comes to discuss her COPD with a particular issue to address. With a history of childhood asthma, and serial COPD lung function tests, she has probably been offered many components of good primary care for COPD, but has not yet fully engaged with her management. We know that ~40% of people with COPD continue to smoke, and many are intermittent users of inhaled medications. 45 It is easy to ignore breathlessness when both job and lifestyle are sedentary.
Understanding her diagnosis and setting goals
Her readiness to engage can be supported by a move to structured collaborative care, enabling the patient to have the knowledge, resources and support to make the necessary changes. Much of this can be done by the primary care COPD team, including the pharmacist. Regular recall to maintain engagement is essential.
The combination of childhood asthma, rhinitis and a long history of smoking requires diagnostic review. This might include serial peak flows over 2 weeks to look for variability, and a chest X-ray, if not done recently, to rule out lung cancer as a reason for recent exacerbations. Her spirometry suggests moderate COPD, 1 , 46 but she also has some reversibility, not enough to place her in the asthma camp but, combined with her past medical history, being enough to explore an asthma COPD overlap syndrome. This is important to consider as it may guide decisions on inhaled medication, and there is evidence that lung function deteriorates faster in this group. 47 It is estimated that up to 20% of patients have overlap diagnoses, although the exact prevalence depends on the definition. 48
Reducing the frequency of exacerbations
Exacerbations in COPD are debilitating, often trigger hospital admission and hasten a progressive decline in pulmonary function. 2 Written information on interventions that can slow down the course of COPD and reduce the frequency and impact of exacerbations will help to support progressive changes in management.
Smoking cessation
Few people are unaware that cessation of smoking is the key intervention for COPD. Reducing further decline in lung function will slow down the severity of exacerbations. Finding a smoking cessation programme that suits her working life, exploring previous attempts at cessation, offering pharmacotherapy and a non-judgemental approach to further attempts at stopping are crucial.
Immunisations
Many, but not all, exacerbations of COPD are triggered by viral upper respiratory tract infections. Annual flu immunisation is a part of regular COPD care and reduces exacerbations and hospitalisation when flu is circulating (Grade 1B). Pneumococcal immunisation should be offered, although evidence for reducing exacerbations is weak; those with COPD will be at greater risk for pneumococcal infection. 2
Pulmonary rehabilitation
Pulmonary rehabilitation improves symptoms, quality of life and reduces hospital admission. 49 It is most efficacious in patients who are symptomatic (MRC dyspnoea scale 3 and above) and in terms of reducing exacerbations is most effective when delivered early after an exacerbation (Grade 1C). 2 The major hurdle is encouraging patients to attend, with most programmes showing an attrition rate of 30% before the first appointment, and high rates of non-completion. 45 , 50 Effective programmes that maintain the gains from aerobic exercise are more cost-effective than some of the inhaled medications in use (see Figure 3 ). 50

The COPD value pyramid (developed by the London Respiratory Network with The London School of Economics and reproduced with permission from the London Respiratory Team report 2013). 48 This 'value' pyramid reflects what we currently know about the cost per QALY of some of the commonest interventions in COPD. It was devised as a tool for health care organisations to use to promote audit and to ensure adequate commissioning of non-pharmacological interventions. COPD, chronic obstructive pulmonary disease; LABA, long-acting β-agonist; QALY, quality-adjusted life-year.
Inhaled medication is likely to improve our patient’s breathlessness and contribute to a reduction in exacerbation frequency. Currently, she uses only a short-acting β 2 -agonist. One wonders if she has a spacer? How much of the medicine is reaching her lungs? Repeated observation and training in inhaler use is essential if patients are to benefit from expensive medications.
With her history of asthma and evidence of some reversibility, the best choice of regular medication may be a combination of inhaled corticosteroid and a LABA. Guidelines suggest the asthma component in asthma COPD overlap syndrome should be the initial treatment target, 48 and a LABA alone should be avoided. Warn about oral thrush, and the increased risk for pneumonia. 46 If she chooses not to use an inhaled steroid, then a trial of a LAMA is indicated. Both drugs reduce exacerbation rates. 2 , 51
Finally, ensuring early treatment of exacerbations speeds up recovery. 52 Prescribe rescue medication (a 5–7-day course of oral steroids and antibiotic) to be started when symptomatic, and encourage attendance at a post-exacerbation review.
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COPD Case Study: Patient Diagnosis and Treatment (2024)
by John Landry, BS, RRT | Updated: Feb 2, 2024
Chronic obstructive pulmonary disease (COPD) is a progressive lung disease that affects millions of people around the world. It is primarily caused by smoking and is characterized by a persistent obstruction of airflow that worsens over time.
COPD can lead to a range of symptoms, including coughing, wheezing, shortness of breath, and chest tightness, which can significantly impact a person’s quality of life.
This case study will review the diagnosis and treatment of an adult patient who presented with signs and symptoms of this condition.
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COPD Clinical Scenario
A 56-year-old male patient is in the ER with increased work of breathing. He felt mildly short of breath after waking this morning but became extremely dyspneic after climbing a few flights of stairs. He is even too short of breath to finish full sentences. His wife is present in the room and revealed that the patient has a history of liver failure, is allergic to penicillin, and has a 15-pack-year smoking history. She also stated that he builds cabinets for a living and is constantly required to work around a lot of fine dust and debris.

Physical Findings
On physical examination, the patient showed the following signs and symptoms:
	His pupils are equal and reactive to light.
	He is alert and oriented.
	He is breathing through pursed lips.
	His trachea is positioned in the midline, and no jugular venous distention is present.

Vital Signs
	Heart rate: 92 beats/min
	Respiratory rate: 22 breaths/min

Chest Assessment
	He has a larger-than-normal anterior-posterior chest diameter.
	He demonstrates bilateral chest expansion.
	He demonstrates a prolonged expiratory phase and diminished breath sounds during auscultation.
	He is showing signs of subcostal retractions.
	Chest palpation reveals no tactile fremitus.
	Chest percussion reveals increased resonance.
	His abdomen is soft and tender.
	No distention is present.

Extremities
	His capillary refill time is two seconds.
	Digital clubbing is present in his fingertips.
	There are no signs of pedal edema.
	His skin appears to have a yellow tint.

Lab and Radiology Results
	ABG results: pH 7.35 mmHg, PaCO2 59 mmHg, HCO3 30 mEq/L, and PaO2 64 mmHg.
	Chest x-ray: Flat diaphragm, increased retrosternal space, dark lung fields, slight hypertrophy of the right ventricle, and a narrow heart.
	Blood work: RBC 6.5 mill/m3, Hb 19 g/100 mL, and Hct 57%.

Based on the information given, the patient likely has chronic obstructive pulmonary disease (COPD) .
The key findings that point to this diagnosis include:
	Barrel chest
	A long expiratory time
	Diminished breath sounds
	Use of accessory muscles while breathing
	Digital clubbing
	Pursed lip breathing
	History of smoking
	Exposure to dust from work

What Findings are Relevant to the Patient’s COPD Diagnosis?
The patient’s chest x-ray showed classic signs of chronic COPD, which include hyperexpansion, dark lung fields, and a narrow heart.
This patient does not have a history of cor pulmonale ; however, the findings revealed hypertrophy of the right ventricle. This is something that should be further investigated as right-sided heart failure is common in patients with COPD.
The lab values that suggest the patient has COPD include increased RBC, Hct, and Hb levels, which are signs of chronic hypoxemia.
Furthermore, the patient’s ABG results indicate COPD is present because the interpretation reveals compensated respiratory acidosis with mild hypoxemia. Compensated blood gases indicate an issue that has been present for an extended period of time.
What Tests Could Further Support This Diagnosis?
A series of pulmonary function tests (PFT) would be useful for assessing the patient’s lung volumes and capacities. This would help confirm the diagnosis of COPD and inform you of the severity.
Note: COPD patients typically have an FEV1/FVC ratio of < 70%, with an FEV1 that is < 80%.
The initial treatment for this patient should involve the administration of low-flow oxygen to treat or prevent hypoxemia.
It’s acceptable to start with a nasal cannula at 1-2 L/min. However, it’s often recommended to use an air-entrainment mask on COPD patients in order to provide an exact FiO2.
Either way, you should start with the lowest possible FiO2 that can maintain adequate oxygenation and titrate based on the patient’s response.
Example: Let’s say you start the patient with an FiO2 of 28% via air-entrainment mask but increase it to 32% due to no improvement. The SpO2 originally was 84% but now has decreased to 80%, and his retractions are worsening. This patient is sitting in the tripod position and continues to demonstrate pursed-lip breathing. Another blood gas was collected, and the results show a PaCO2 of 65 mmHg and a PaO2 of 59 mmHg.
What Do You Recommend?
The patient has an increased work of breathing, and their condition is clearly getting worse. The latest ABG results confirmed this with an increased PaCO2 and a PaO2 that is decreasing.
This indicates that the patient needs further assistance with both ventilation and oxygenation .
Note: In general, mechanical ventilation should be avoided in patients with COPD (if possible) because they are often difficult to wean from the machine.
Therefore, at this time, the most appropriate treatment method is noninvasive ventilation (e.g., BiPAP).
Initial BiPAP Settings
In general, the most commonly recommended initial BiPAP settings for an adult patient include this following:
	IPAP: 8–12 cmH2O
	EPAP: 5–8 cmH2O
	Rate: 10–12 breaths/min
	FiO2: Whatever they were previously on

For example, let’s say you initiate BiPAP with an IPAP of 10 cmH20, an EPAP of 5 cmH2O, a rate of 12, and an FiO2 of 32% (since that is what he was previously getting).
After 30 minutes on the machine, the physician requested another ABG to be drawn, which revealed acute respiratory acidosis with mild hypoxemia.
What Adjustments to BiPAP Settings Would You Recommend?
The latest ABG results indicate that two parameters must be corrected:
	Increased PaCO2
	Decreased PaO2

You can address the PaO2 by increasing either the FiO2 or EPAP setting. EPAP functions as PEEP, which is effective in increasing oxygenation.
The PaCO2 can be lowered by increasing the IPAP setting. By doing so, it helps to increase the patient’s tidal volume, which increased their expired CO2.
Note: In general, when making adjustments to a patient’s BiPAP settings, it’s acceptable to increase the pressure in increments of 2 cmH2O and the FiO2 setting in 5% increments.

Oxygenation
To improve the patient’s oxygenation , you can increase the EPAP setting to 7 cmH2O. This would decrease the pressure support by 2 cmH2O because it’s essentially the difference between the IPAP and EPAP.
Therefore, if you increase the EPAP, you must also increase the IPAP by the same amount to maintain the same pressure support level.
Ventilation
However, this patient also has an increased PaCO2 , which means that you must increase the IPAP setting to blow off more CO2. Therefore, you can adjust the pressure settings on the machine as follows:
	IPAP: 14 cmH2O
	EPAP: 7 cmH2O

After making these changes and performing an assessment , you can see that the patient’s condition is improving.
Two days later, the patient has been successfully weaned off the BiPAP machine and no longer needs oxygen support. He is now ready to be discharged.
The doctor wants you to recommend home therapy and treatment modalities that could benefit this patient.
What Home Therapy Would You Recommend?
You can recommend home oxygen therapy if the patient’s PaO2 drops below 55 mmHg or their SpO2 drops below 88% more than twice in a three-week period.
Remember: You must use a conservative approach when administering oxygen to a patient with COPD.
Pharmacology
You may also consider the following pharmacological agents:
	Short-acting bronchodilators (e.g., Albuterol)
	Long-acting bronchodilators (e.g., Formoterol)
	Anticholinergic agents (e.g., Ipratropium bromide)
	Inhaled corticosteroids (e.g., Budesonide)
	Methylxanthine agents (e.g., Theophylline)

In addition, education on smoking cessation is also important for patients who smoke. Nicotine replacement therapy may also be indicated.
In some cases, bronchial hygiene therapy should be recommended to help with secretion clearance (e.g., positive expiratory pressure (PEP) therapy).
It’s also important to instruct the patient to stay active, maintain a healthy diet, avoid infections, and get an annual flu vaccine. Lastly, some COPD patients may benefit from cardiopulmonary rehabilitation .
By taking all of these factors into consideration, you can better manage this patient’s COPD and improve their quality of life.
Final Thoughts
There are two key points to remember when treating a patient with COPD. First, you must always be mindful of the amount of oxygen being delivered to keep the FiO2 as low as possible.
Second, you should use noninvasive ventilation, if possible, before performing intubation and conventional mechanical ventilation . Too much oxygen can knock out the patient’s drive to breathe, and once intubated, these patients can be difficult to wean from the ventilator.
Furthermore, once the patient is ready to be discharged, you must ensure that you are sending them home with the proper medications and home treatments to avoid readmission.
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Background: Maternal smoking during pregnancy (MSDP) is a known risk factor for offspring developing chronic obstructive pulmonary disease (COPD), but the underlying mechanism remains unclear.
Objective: This study aimed to explore whether the increased COPD risk associated with MSDP could be attributed to tobacco dependence (TD).
Methods: This case-control study used data from the nationwide cross-sectional China Pulmonary Health study, with controls matched for age, sex, and smoking status. TD was defined as smoking within 30 minutes of waking, and the severity of TD was assessed using the Fagerstrom Test for Nicotine Dependence. COPD was diagnosed when the ratio of forced expiratory volume in 1 second to forced vital capacity was <0.7 in a postbronchodilator pulmonary function test according to the 2017 Global Initiative for Chronic Obstructive Lung Disease criteria. Logistic regression was used to examine the correlation between MSDP and COPD, adjusting for age, sex, BMI, educational attainment, place of residence, ethnic background, occupation, childhood passive smoking, residential fine particulate matter, history of childhood pneumonia or bronchitis, average annual household income, and medical history (coronary heart disease, hypertension, and diabetes). Mediation analysis examined TD as a potential mediator in the link between MSDP and COPD risk. The significance of the indirect effect was assessed through 1000 iterations of the “bootstrap” method.
Results: The study included 5943 participants (2991 with COPD and 2952 controls). Mothers of the COPD group had higher pregnancy smoking rates (COPD: n=305, 10.20%; controls: n=211, 7.10%; P <.001). TD was more prevalent in the COPD group (COPD: n=582, 40.40%; controls: n=478, 33.90%; P <.001). After adjusting for covariates, MSDP had a significant effect on COPD (β=.097; P <.001). There was an association between MSDP and TD (β=.074; P <.001) as well as between TD and COPD (β=.048; P =.007). Mediation analysis of TD in the MSDP-COPD association showed significant direct and indirect effects (direct: β=.094; P <.001 and indirect: β=.004; P =.03). The indirect effect remains present in the smoking population (direct: β=.120; P <.001 and indirect: β=.002; P =.03).
Conclusions: This study highlighted the potential association between MSDP and the risk of COPD in offspring, revealing the mediating role of TD in this association. These findings contribute to a deeper understanding of the impact of prenatal tobacco exposure on lung health, laying the groundwork for the development of relevant prevention and treatment strategies.
Introduction
Chronic obstructive pulmonary disease (COPD) is a global health challenge, ranking among the leading causes of both morbidity and mortality worldwide [ 1 ]. It was estimated that COPD affected a substantial portion of the global population with a prevalence rate of 10.3% among individuals, and the number of individuals afflicted with COPD has been on the rise [ 2 ]. Notably, China accounts for nearly a quarter of global COPD cases, with a 67% increase in prevalence among individuals aged 40 years and older between 2012 and 2015 [ 3 ].
COPD is influenced by various factors, including genetics, lifestyle, environmental factors, and other influencing factors [ 2 - 5 ]. Smoking, recognized as the most significant cause of COPD, leads to its development in approximately half of all smokers [ 6 , 7 ]. The prenatal and perinatal phases are crucial for lung development, with maternal smoking linked to offspring susceptibility to various health issues [ 8 - 10 ]. A systematic review suggested that maternal smoking during pregnancy (MSDP) is associated with an increased risk of COPD [ 11 ]. MSDP may directly impact fetal development, influencing the formation of the central nervous system and respiratory system [ 12 ]. Given the vulnerability of embryos and fetuses to the external environment, maternal smoking may exert a more pronounced effect on fetal development [ 13 ].
Despite widespread recognition of the adverse effects of MSDP on offspring COPD [ 11 ], the underlying mechanisms remain incompletely elucidated. Tobacco dependence (TD) is a complex condition influenced by genetic and environmental factors, classified as a mental disorder according to the International Classification of Diseases, and TD should be recognized as a lethal noncommunicable disease [ 14 ]. Previous studies have identified TD as an independent risk factor for atherosclerosis [ 15 ]. Notably, TD is prevalent among smokers, often associated with heightened smoking intensity and lower cessation rates [ 16 ], and approximately 40% of smokers experience impaired lung function and develop COPD [ 17 ]. A meta-analysis indicates an elevated risk of smoking and TD in offspring associated with MSDP [ 18 ]. Given these associations, our hypothesis posits that TD plays a pivotal mediating role in the association between MSDP and COPD.
Therefore, this study aims to investigate whether TD serves as a mediator in the association between MSDP and the risk of COPD in offspring. To achieve this, we used data from the national cross-sectional China Pulmonary Health (CPH) study [ 3 ] and conducted a case-control study to explore the role of TD in the association between MSDP and COPD. The findings will contribute to the development of targeted interventions focused on TD.
Participants and Study Design
The study population was drawn from the national cross-sectional CPH study [ 3 , 19 , 20 ], the largest study assessing the burden of COPD in China. The CPH study, encompassing a vast nationwide cross-sectional examination, encompassed 57,779 Chinese adults aged 20 years and older across 10 provinces in China. This extensive study incorporated 80 urban and 80 rural areas, using a multistage stratified cluster sampling approach, The details of recruitment for the CPH can be found elsewhere [ 3 ]. Trained health workers in local community health centers administered standardized questionnaire surveys to all participants, capturing essential information on sociodemographic status, medical history, lifestyle, and more. The questionnaire information involved in this study can be obtained in Table S1 in Multimedia Appendix 1 .
In this study, a case-control design was used, and the workflow is illustrated in Figure 1 . Inclusion criteria for the case group were as follows: (1) provision of signed informed consent, (2) age of 18 years or older, and (3) availability of complete questionnaire information. Individuals with other conditions such as asthma, tuberculosis, lung cancer, lung inflammation, and missing information were excluded. Control participants were matched for age, sex, and smoking from cohort. The matching tolerance can be found in Table S2 in Multimedia Appendix 1 . Ultimately, a total of 2991 patients in the COPD group and 2952 controls were included in this study.

Definition of MSDP and Evaluation of TD
MSDP was self-reported through a questionnaire, with all participants asked to respond to the question, “Did your mother smoke during pregnancy? (yes or no).” Upon awakening, smoking within the first 30 minutes was defined as indicative of TD, based on prior study [ 21 ]. The severity of TD was assessed using the Fagerstrom Test for Nicotine Dependence (FTND) [ 22 ]. FTND is a standardized tool for evaluating the degree of physical nicotine addiction. It consists of six items: (1) How soon after waking do you smoke your first cigarette (within 5 minutes, 6 to 30 minutes, 31 to 60 minutes, and after 60 minutes)? (2) Do you find it difficult to refrain from smoking in places where it is prohibited (yes or no)? (3) Which cigarette would you find most difficult to give up (the first one in the morning or any other)? (4) How many cigarettes do you smoke per day (10 or less, 11 to 20, 21 to 30, and 31 or more)? (5) Do you smoke more frequently during the first hour after waking compared to the rest of the day (yes or no)? and (6) Do you smoke when you are so ill that you are confined to bed most of the day (yes or no)? The FTND generates a total score ranging from 0 to 10, with scores calculated as the sum of individual items. Yes or no items are scored as 0 or 1, and multiple-choice items are scored as 0 to 3. The questionnaire provided a comprehensive assessment of cigarette consumption, compulsion, and dependence. A higher total FTND score indicates a greater degree of TD. All participants reported their smoking status (yes or no). Smoking was defined as having consumed 100 cigarettes in one’s lifetime, encompassing both current and former smokers.
To address potential recall bias in self-reported MSDP, we implemented rigorous quality control measures. Our questionnaire design emphasized clarity and comprehensibility, and interviewers received detailed training to ensure precise definitions of smoking behavior. Memory aids were provided to aid accurate recall, and privacy protection measures were emphasized to minimize bias.
Definition of COPD
All study participants underwent postbronchodilator pulmonary function tests, including measurements of forced expiratory volume in 1 second (FEV 1 ) and forced vital capacity (FVC) and FEV 1 /FVC ratio. COPD was diagnosed in accordance with the criteria set forth by the 2017 Global Initiative for Chronic Obstructive Lung Disease [ 23 ] if the participant’s FEV 1 /FVC ratio was <0.7.
This study incorporated several covariates, including age (years), sex (male or female), BMI (calculated as weight in kilograms divided by the square of height in meters), educational attainment (primary and below, junior middle school, senior high school, or bachelor and above), place of residence (urban or rural), ethnic background (Han Chinese or other), occupation (farmer, worker, or other), childhood passive smoking, residential fine particulate matter (PM 2.5 ) exposure, history of childhood pneumonia or bronchitis (yes or no), average annual household income, and medical history (coronary heart disease, hypertension, and diabetes).
Statistical Analysis
For normally distributed continuous variables, descriptive statistics are presented as mean (SD). Categorical variables are expressed as numbers and percentages. The Kolmogorov-Smirnov test was used to assess the normality of continuous variables. Comparisons of continuous variables were conducted using the Mann-Whitney U test, while categorical variables were compared using the chi-square test.
Mediation analysis, as outlined by Baron and Kenny [ 24 ], was used to investigate the potential mediating role of TD in the association between MSDP and the risk of COPD. The association between MSDP and TD was modeled using logistic regression, whereas the association with FTND scores was assessed using linear regression. The total effect of the initial variable on the outcome was defined as the sum of its direct and indirect effects. The indirect effect was further defined as the product of the initial variable’s impact on the intermediate variable and the intermediate variable’s impact on the outcome, with adjustments made for the initial variable. The statistical significance of the indirect effect was assessed through 1000 repetitions of a bootstrap procedure. Regarding the sensitivity analysis, we conducted a similar analysis by defining TD as a total FTND score ≥4. The sample size for this study was determined using the Monte Carlo method [ 25 ]. The details of the sample size calculation process are provided in Table S3 in Multimedia Appendix 1 . All statistical analyses were conducted using R (version 4.2.1; R Foundation for Statistical Computing), with the use of packages such as bruceR , interactions , and mediation to estimate mediating effects. A significance level of P =.05 (2-tailed) was considered statistically significant.
Ethical Considerations
The study received approval from the ethics review committee of Beijing Capital Medical University (11-KE-42) and other collaborating institutes. Written informed consent was obtained from all study participants in accordance with the principles outlined in the Declaration of Helsinki. To ensure privacy and confidentiality, the data used in this study underwent anonymization and deidentification processes.
Participants
A total of 5943 participants were enrolled in this study, comprising 2991 individuals with COPD and 2952 matched controls. The demographic characteristics of all participants are elaborated in Table 1 . In the control group, the mean age was 59.17 (SD 11.44) years, while in the COPD group, it was 59.50 (SD 11.66) years. Among controls, there were 1783 (60.40%) male participants, and in the COPD group, 1816 (60.70%) were male participants. Smoking was observed in 1442 (48.20%) individuals within the COPD group and 1412 (47.80%) individuals in the control group. For matching purposes, no statistically significant differences were detected between the 2 groups in terms of participants’ age, sex, and smoking. However, a higher proportion of mothers in the COPD group reported MSDP compared to the control group (COPD: n=305, 10.20% and controls: n=211, 7.10%; P <.001).
a COPD: chronic obstructive pulmonary disease.
b P value for 2-tailed t test.
c P value for chi-square test.
d MSDP: maternal smoking during pregnancy.
e GOLD: Global Initiative for Chronic Obstructive Lung Disease.
f Not available.
g FEV 1 : forced expiratory volume in 1 second.
h FVC: forced vital capacity.
i AAHI (average annual household income) is measured in 10,000 Yuan (a currency exchange rate of 1 Chinese Yuan (CNY)=US $0.16147 is applicable).
j PM 2.5 : fine particulate matter.
Differences of TD in Smokers Between the 2 Groups
As depicted in Table 2 , the prevalence of TD was notably higher in the COPD group in comparison to the control group (COPD: n=582, 40.40%; controls: n=478, 33.90%; P =.001). Patients with COPD, when contrasted with the control group, exhibited a shorter time interval between waking up and the desire to smoke their first cigarette (Q1: P =.004) and encountered greater difficulty refraining from smoking in public places (Q2: P =.006). Among the COPD group, 19.40% (n=280) reported a tendency to smoke more frequently during the early hours after waking, whereas in the control group, this behavior was observed in 16.50% (n=233; P =.048). Additionally, the proportion of individuals smoking when unwell was higher in the COPD group than in the control group (Q6: P <.001). Q3 showed no statistically significant difference between the 2 groups, but with a P value <0.1, suggesting the potential presence of marginal effects.
b FTND: Fagerstrom Test for Nicotine Dependence.
d Q1: How soon after you wake up do you smoke your first cigarette?
e Q2: Do you find it difficult to refrain from smoking in places where it is forbidden?
f Q3: Which cigarette would you find most difficult to give up?
g Q4: How many cigarettes do you smoke per day?
h Q5: Do you smoke more frequently during the first hour after waking compared to the rest of the day?
i Q6: Do you smoke when you are so ill that you are confined to bed most of the day?
j TD: tobacco dependence.
Direct and Indirect Effects of MSDP on COPD in All Participants
The results of the mediation analysis for all participants are presented in Table 3 . After adjusting for age, sex, BMI, educational attainment, place of residence, ethnicity, occupation, childhood passive smoking, residential PM 2.5 exposure, history of childhood pneumonia or bronchitis, average annual household income, and medical history (coronary heart disease, hypertension, and diabetes), the total effect of MSDP on COPD was statistically significant (β=.097; P <.001). Furthermore, the direct effect of MSDP on COPD remained significant after adjusting for TD and other covariates (β=.094; P <.001). The indirect effect of TD was also found to be statistically significant (β=.004; P =.03). The sensitivity analysis revealed similar results (Table S4 in Multimedia Appendix 1 ).
a TD: tobacco dependence.
b MSDP: maternal smoking during pregnancy.
c COPD: chronic obstructive pulmonary disease.
d All analyses adjusted for age, sex, BMI, educational attainment, place of residence, ethnicity, occupation, childhood passive smoking, residential PM 2.5 exposure, history of childhood pneumonia or bronchitis, average annual household income, and medical history (coronary heart disease, hypertension, and diabetes).
e Total effect of independent variables on dependent variables.
f Coefficients of independent variables on mediating variables after adjustment for covariates.
g Coefficients of mediating variables on dependent variables after adjusted for covariates and IVs.
h Indirect effect of independent variables on dependent variables.
i Direct effect of independent variables on dependent variables.
Direct and Indirect Effects of MSDP on COPD in Smokers
The results of the mediation analysis for smokers are presented in Table 4 . In this segment, all analyses were adjusted for age, sex, BMI, educational attainment, place of residence, ethnicity, occupation, childhood passive smoking, residential PM 2.5 exposure, history of childhood pneumonia or bronchitis, average annual household income, and medical history (coronary heart disease, hypertension, and diabetes). Among smokers, both the total effect and direct effect (β) of MSDP on COPD were .123 and .120, respectively. Additionally, the indirect effect of TD was found to be statistically significant (β=.003; P =.03). The sensitivity analysis revealed similar results (Table S5 in Multimedia Appendix 1 ).
e Coefficients of independent variables on dependent variables after correction for covariates.
g Coefficients of mediating variables on dependent variables after correction for covariates and IVs.
Principal Findings
The aim of this study was to investigate whether TD plays a role in the association between MSDP and COPD in offspring. A case-control study was conducted within the Chinese population. It was the first study to observe that MSDP has both a direct impact on COPD and an indirect influence mediated through TD. This mediation effect persists among the smoking population, and sensitivity analysis confirms the stability of these results.
It is well-established that smoking represents the primary risk factor for COPD, and an increasing body of evidence suggests that early life tobacco exposure plays a role in the onset and progression of COPD [ 26 ]. MSDP, as highlighted by Jaakkola et al [ 27 ], exerts substantial adverse effects on conditions such as asthma, chronic bronchitis, and chronic respiratory symptoms. Nevertheless, limited research has delved into the impact of prenatal tobacco smoke exposure on the development of COPD in later adulthood. This study, however, reveals an association between MSDP and the risk of COPD in offspring. Early life tobacco exposure has enduring consequences on lung function in offspring, with suboptimal intrauterine conditions leading to disturbances in lung development. As a result, affected individuals exhibit diminished lung function at birth, which often persists throughout their lifetime. This, in turn, elevates the risk of subsequent COPD, particularly in childhood wheeze disorders and genetically susceptible individuals [ 28 ]. To curb the current upward trend in COPD incidence, it is imperative to mitigate lung development risks by enhancing antenatal and neonatal care and reducing exposure to environmental pollutants, including passive tobacco smoke, both prenatally and postnatally.
In this study, MSDP emerges as a risk factor for TD in offspring, a finding consistent with prior research. Previous studies have established that individuals with a history of MSDP face an elevated risk of TD in adolescence and adulthood [ 18 ]. The precise mechanism underlying the connection between MSDP and offspring TD remains elusive. One plausible mechanism could involve the neurotoxic effects of harmful compounds present in tobacco smoke, which can readily traverse the placenta, potentially leading to smoking behavior and dependence in offspring [ 29 ]. Another conceivable mechanism is that MSDP is linked to preterm birth [ 30 ] and low birth weight [ 31 ], both of which could predispose offspring to various health challenges. Furthermore, it is essential for health care professionals to recognize that TD may be linked to early life tobacco exposure. Therefore, children exposed to MSDP should receive comprehensive education on topics such as diet, exercise, and smoking avoidance to mitigate their risk of developing COPD in adulthood.
This study revealed a direct association between TD and COPD. Previous research has identified smoking as one of the primary risk factors for COPD, causing inflammation and damage to the airways and lung tissue, ultimately leading to the development of COPD [ 32 ]. Recent studies have further suggested the correlation between TD and COPD [ 33 ]. Additionally, other studies suggest that TD may exacerbate the severity and progression of COPD [ 34 ]. Among individuals diagnosed with COPD, the presence of TD makes quitting smoking more challenging [ 35 ]. Thus, this study underscores the critical importance of addressing TD in the management and mitigation of COPD.
To our knowledge, we have discovered for the first time in this study that TD plays a mediating role in the association between MSDP and COPD. However, the specific reasons underlying this mediating mechanism remain unclear. There are several possible mechanisms to consider. First, genetic factors may be implicated, as MSDP has the potential to induce persistent epigenetic changes until adolescence [ 36 ]. These genetic alterations may contribute to the development of TD [ 37 ]. Consequently, TD can exacerbate challenges in smoking cessation and the progression of COPD [ 38 ]. Second, environmental factors may also be involved. Mothers who smoke during pregnancy may continue smoking during infancy, creating an early growth environment that promotes the risk of TD in offspring during lung development [ 39 , 40 ], subsequently leading to COPD. Our results highlight that TD serves as a partial mediator in the connection between MSDP and offspring COPD. Consequently, it becomes imperative to consider TD when addressing MSDP and smoking cessation efforts in offspring. Prior studies have advocated smoking cessation strategies for TD smokers, incorporating the use of medications such as varenicline, nicotine replacement therapy products, and bupropion [ 41 ]. Hence, clinicians should be cognizant of the necessity for appropriate smoking cessation interventions among individuals displaying signs of TD, ultimately contributing to the reduction of COPD risk.
Limitations
This study bears significant implications as it substantiates the partial mediating role of TD in the link between MSDP and COPD, underlining the importance of developing interventions targeting TD to mitigate the incidence of COPD in offspring. Nonetheless, it is essential to acknowledge the study’s limitations. First, the data concerning MSDP relied on questionnaire responses, introducing a potential source of recall bias. Due to the presence of recall bias, we cannot entirely rule out the possibility of uncertainty or erroneous memory in participants when reporting maternal smoking behavior during pregnancy. To enhance the accuracy of capturing MSDP information, future studies may consider using prospective cohort designs. Second, the absence of genetic data represents a significant limitation in this study. Despite the inclusion of various participant covariates, the intricate role of genetic factors in influencing COPD was not considered due to data constraints. Future research endeavors could overcome this limitation by integrating comprehensive genetic analyses into the study design. Finally, our classification of nonsmokers as nonnicotine-dependent during the overall analysis might introduce some bias. To fortify the robustness of our findings, we conducted a parallel subgroup analysis among the smoking population that consistently demonstrated the robustness of our results.
Conclusions
MSDP exerts an adverse influence on the risk of COPD in offspring, and TD plays a partially mediating role in this association. These findings underscore the potential for clinicians to mitigate the impact of MSDP on COPD in offspring by addressing TD. Consequently, early intervention strategies aimed at reducing TD become imperative in the endeavor to mitigate the risk of COPD.
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	Continuing Education Activity

Chronic obstructive lung disease is a lung disease characterized by lung airflow limitation and can be from exposure to harmful substances. It is a common cause of death worldwide. To avoid the high morbidity and mortality associated with this condition, it must be diagnosed and treated promptly. This activity outlines the evaluation and treatment of chronic obstructive pulmonary disease and highlights the role of the interprofessional team in evaluating and managing patients with this condition.
	Identify the etiology, epidemiology, and pathophysiology of chronic obstructive pulmonary disease (COPD).
	Recall, analyze, and select appropriate history, physical, and evaluation of chronic obstructive pulmonary disease (COPD).
	Explain the treatment and management options available for chronic obstructive pulmonary disease (COPD).
	Discuss interprofessional team strategies for improving care coordination and communication to advance chronic obstructive pulmonary disease (COPD) and improve outcomes.
	Introduction

Chronic obstructive pulmonary disease (COPD) is a common and treatable disease characterized by progressive airflow limitation and tissue destruction. It is associated with structural lung changes due to chronic inflammation from prolonged exposure to noxious particles or gases most commonly cigarette smoke. Chronic inflammation causes airway narrowing and decreased lung recoil. The disease often presents with symptoms of cough, dyspnea, and sputum production. Symptoms can range from being asymptomatic to respiratory failure.  [1]
COPD is caused by prolonged exposure to harmful particles or gases. Cigarette smoking is the most common cause of COPD worldwide. Other causes may include second-hand smoke, environmental and occupational exposures, and alpha-1 antitrypsin deficiency (AATD).  [1]
	Epidemiology

COPD is primarily present in smokers and those greater than age 40. Prevalence increases with age and it is currently the third most common cause of morbidity and mortality worldwide. In 2015, the prevalence of COPD was 174 million and there were approximately 3.2 million deaths due to COPD worldwide. However, the prevalence is likely to be underestimated due to the underdiagnosis of COPD.  [1] [2]
	Pathophysiology

COPD is an inflammatory condition involving the airways, lung parenchyma, and pulmonary vasculature. The process is thought to involve oxidative stress and protease-antiprotease imbalances. Emphysema describes one of the structural changes seen in COPD where there is destruction of the alveolar air sacs (gas-exchanging surfaces of the lungs) leading to obstructive physiology. In emphysema, an irritant (e.g., smoking) causes an inflammatory response. Neutrophils and macrophages are recruited and release multiple inflammatory mediators. Oxidants and excess proteases leading to the destruction of the air sacs. The protease-mediated destruction of elastin leads to a loss of elastic recoil and results in airway collapse during exhalation.  [1] [3]  
Alpha-1 antitrypsin deficiency is a rare cause of emphysema which involves a lack of antiproteases and the imbalance leaves the lung parenchyma at risk for protease-mediated damage. AATD is caused by misfolding of the mutated protein which can accumulate in the liver. AATD should be suspected in COPD patients who present with liver damage. As opposed to smoking-related emphysema, AATD primarily involves the lower lobes.  [1]
The inflammatory response and obstruction of the airways cause a decrease in the forced expiratory volume (FEV1) and tissue destruction leads to airflow limitation and impaired gas exchange. Hyperinflation of the lungs is often seen on imaging studies and occurs due to air trapping from airway collapse during exhalation. The inability to fully exhale also causes elevations in carbon dioxide (CO2) levels. As the disease progresses, impairment of gas exchange is often seen. The reduction in ventilation or increase in physiologic dead space leads to CO2 retention. Pulmonary hypertension may occur due to diffuse vasoconstriction from hypoxemia.  [1] [3]
Acute exacerbations of COPD are common and usually occur due to a trigger (e.g., bacterial or viral pneumonia, environmental irritants). There is an increase in inflammation and air trapping often requiring corticosteroid and bronchodilator treatment.  [1] [4]
	History and Physical

COPD will typically present in adulthood and often during the winter months. Patients usually present with complaints of chronic and progressive dyspnea, cough, and sputum production. Patients may also have wheezing and chest tightness. While a smoking history is present in most cases, there are many without such history. They should be questioned on exposure to second-hand smoke, occupational and environmental exposures, and family history. Those with a confirmed diagnosis of COPD should be asked about previous exacerbations, nighttime awakenings, inhaler usage, and the impact of the disease on activity level. Patients should be questioned on their past medical history for other diseases such as asthma, allergies, and childhood respiratory infections. Those with liver disease, basilar emphysema, and a family history of emphysema should raise suspicion for alpha-1 antitrypsin deficiency. Acute exacerbations of COPD usually present with increased dyspnea, productive cough, and wheezing.
Patients with COPD may have multiple physical findings as follows:
General  [1]
	Significant respiratory distress in acute exacerbations
	Muscle wasting

Lungs  [5]
	Accessory respiratory muscle use
	Prolonged expiration
	Pursed-lip breathing

Chest  [5]
	Increased anterior-posterior chest wall diameter (barrel chest)

Skin  [6]
	Central cyanosis when arterial oxygenation is low

Extremities  [1]
	Digital clubbing
	Lower extremity edema in right heart failure

COPD is often evaluated in patients with relevant symptoms and risk factors. The diagnosis is confirmed by spirometry. Other tests may include a 6-minute walk test, laboratory testing, and radiographic imaging.  [1]
Pulmonary function testing (PFT) is essential in the diagnosis, staging, and monitoring of COPD. Spirometry is performed before and after administering an inhaled bronchodilator. Inhaled bronchodilators may be a short-acting beta2-agonist (SABA), short-acting anticholinergic, or a combination of both. A ratio of the forced expiratory volume in one second to forced vital capacity (FEV1/FVC) less than 0.7 confirms the diagnosis of COPD. Patients with a significantly reduced FEV1 and signs of dyspnea should be evaluated for oxygenation with pulse oximetry or arterial blood gas analysis.  [7] [8]
The Global Initiative for Chronic Obstructive Lung Disease (GOLD) is a program initiated by the World Health Organization (WHO) and the National Heart, Lung, and Blood Institute (NHLBI). The program is recognized worldwide for providing updated and detailed reports on the recommendations for the diagnosis and management of COPD. The GOLD recommendations are often used to assess disease severity and choice of therapy.  [1]
The 2019 GOLD report outlines a simplified method of evaluating and choosing the initial treatment for patients with COPD. The refined ABCD assessment tool guides healthcare providers to determine the severity of disease and the GOLD group classification. Once the diagnosis of COPD is confirmed by spirometry (FEV1/FVC <0.7), the FEV1 is used to determine the severity (GOLD classification 1-4). The GOLD group (A-D) is then determined by the severity of symptoms and the history of exacerbations. The assessment of COPD is summarized in Figure 1 .  [1]
Symptom severity is evaluated using the modified British Medical Research Council (mMRC) questionnaire ( Table 1 ) and the COPD Assessment Test (CAT) ( Table 2 ). The mMRC questionnaire assesses the degree of breathlessness on a scale of 0-4 with 4 being the most severe. The COPD Assessment Test (CAT) provides a score on eight functional parameters to measure the impact of the disease on a patient’s daily life.  [1] [9]
A 6-minute walk test is commonly performed to assess the submaximal functional capacity of a patient. This test is performed indoors on a flat and straight surface. The length of the hallway is usually 100 feet and the test measures the distance the patient walks over a period of 6 minutes.  [10]
Laboratory testing often requires a complete blood count to assess for infection, anemia, and polycythemia. Alpha-1 antitrypsin levels should be checked for other causes of COPD.
Radiographic imaging includes a chest x-ray and computed tomography (CT). Chest x-rays may show hyperinflation, flattening of the diaphragm, and increased anterior-posterior diameter. In cases of chronic bronchitis, bronchial wall thickening may be present. CT imaging may be useful in patients with bronchiectasis, malignancy, or if planning surgical procedures. CT of the chest in patients with COPD will be significant for centrilobular emphysema. Bullae may be present in the subpleural regions.  [11]
A biopsy is not required for the diagnosis of COPD. Histopathologic findings include an increase in inflammatory cells, structural changes, and lymphoid follicles.
Acute exacerbation of COPD is an acute worsening of respiratory symptoms. Assessing severity is often based on the model developed by Anthonisen and colleagues which classifies severity by the presence of worsening dyspnea, sputum volume, and purulence. Mild exacerbations are defined by the presence of 1 of these symptoms in addition to one of the following: increased wheezing, increased cough, fever without another cause, upper respiratory infection within 5 days, or an increase in heart rate or respiratory rate from the patient's baseline. Moderate and severe exacerbations are defined by the presence of 2 or all 3 of the symptoms respectively. Patients may have acute respiratory failure and physical findings of hypoxemia and hypercapnia. Arterial blood gas analysis, chest imaging, and pulse oximetry are indicated.  [1] [8] [12]
	Treatment / Management

The primary goals of treatment are to control symptoms, improve the quality of life, and reduce exacerbations and mortality. The non-pharmacological approach includes smoking cessation and pulmonary rehabilitation.
Annual influenza vaccination is recommended in all patients with COPD. Patients aged 65 and over should receive the 13-valent pneumococcal conjugate vaccine (PCV13) and the 23-valent pneumococcal polysaccharide vaccine (PPSV23) at least one year apart. The PPSV23 is recommended for those aged 64 and younger with significant comorbidities (e.g., diabetes mellitus, chronic heart disease, chronic lung disease).  [1]
The classes of commonly used medications in COPD include bronchodilators (beta2-agonists, antimuscarinics, methylxanthines), inhaled corticosteroids (ICS), systemic glucocorticoids, phosphodiesterase-4 (PDE4) inhibitors, and antibiotics.
Beta2-agonists work by relaxing the smooth muscle in the airways. SABAs and long-acting beta2-agonists (LABA) are commonly used in treatment. SABAs are used as needed to provide immediate relief. LABAs are typically used for maintenance therapy.
Antimuscarinics work by blocking the M3 muscarinic receptors in the smooth muscle and therefore preventing bronchoconstriction. Short-acting antimuscarinic agents (SAMA) like SABAs provide a rapid onset of action and are used on an as-needed basis. Long-acting antimuscarinic agents (LAMA), like LABAs, are used as maintenance therapy.  [13]
Methylxanthines are also used in maintenance therapy, usually after LABA or LAMA treatment as additional relief. Methylxanthines work by relaxing the smooth muscle in the airways causing mild bronchodilation. The mechanism of action is unknown, however, it may be due to the inhibition of phosphodiesterase (PDE) III and IV. Theophylline is a commonly used methylxanthine and when used in combination with salmeterol has shown to provide significantly greater improvement in FEV1 compared to salmeterol alone.   [14] [15]
Inhaled corticosteroids are often used in combination with LABAs and LAMAs to decrease inflammation. A combination of ICS and LABA has been shown to be more beneficial than either of the drugs when used alone. Physicians and patients should be aware of an increased risk of developing pneumonia when treated with an ICS. Oral glucocorticoids are not indicated for long-term use and can have multiple side effects. These should instead be reserved for the management of acute exacerbations.  [16] [17]
Phosphodiesterase-4 inhibitors work by inhibiting the breakdown of intracellular cyclic AMP and thus reduce inflammation. Roflumilast is a PDE4 inhibitor used for patients with severe disease and has been shown to decrease the number of exacerbations in this population.  [18] [19]
Recent studies have shown that the use of azithromycin may reduce the number of exacerbations in patients with COPD. Azithromycin is typically prescribed as 250mg/day or 500mg three times weekly for one year. Physicians should use caution as this practice may promote bacterial resistance. Patients should also be monitored for QTc prolongation and impaired hearing.  [20] [21]
Acute exacerbations of COPD can be managed in an outpatient or inpatient setting depending on the severity. The assessment of severity is discussed in the previous section. Mild cases can be treated in the outpatient setting with bronchodilators, corticosteroids, and antibiotics. For moderate and severe cases, inpatient management is indicated. Hospitalized patients often require oxygen and bronchodilator therapy in the form of a SABA with or without a SAMA. Long-acting bronchodilators are typically used when the patient becomes stable and ready for discharge. Oral corticosteroids may be used, however, intravenous corticosteroids have not shown to be more efficacious compared to oral and instead may cause increased side effects. Intravenous corticosteroids may be considered if patients have a contraindication to oral intake (e.g., aspiration risk or continuous BiPAP therapy). Antibiotics should be considered if there is suspicion for a bacterial infection. Oxygen therapy can range from a nasal cannula to mechanical ventilation depending on the severity of the exacerbation.  [1] [8] [22]
For long-term therapy, the choice of treatment varies and should be tailored to each patient. Management is largely based on the severity of the disease and symptoms as outlined by GOLD. See Figure 1 and Table 4 for initial and commonly used medications in the treatment of COPD.  [1]
Severe cases may require surgical intervention including bullectomy, lung volume reduction surgery, or lung transplantation. Surgical intervention is indicated in severe conditions where symptoms are not controlled with medical therapy alone and may improve quality of life.
Pulmonary rehabilitation is indicated in all stages of COPD. It is a comprehensive plan that is tailored to patients and may involve therapies such as exercise training, education, and behavioral changes. Its purpose is to improve a patient's physical function and psychological condition.  [23]
	Differential Diagnosis
	Asthma-COPD overlap syndrome
	Interstitial lung disease
	Bronchiolitis obliterans
	Diffuse panbronchiolitis
	Heart failure
	Thromboembolic disease
	Lymphangioleiomyomatosis
	Tuberculosis
	Cystic fibrosis
	Bronchiectasis

The prognosis of COPD is variable based on adherence to treatment including smoking cessation and avoidance of other harmful gases. Patients with other comorbidities (e.g., pulmonary hypertension, cardiovascular disease, lung cancer) typically have a poorer prognosis. The airflow limitation and dyspnea are usually progressive.
The BODE (Body-mass index (BMI), airflow Obstruction, Dyspnea, and Exercise capacity) index is a tool used to determine the risk of mortality in COPD. The BODE index is scored on a point scale of 1-10 based on the following criteria: FEV1 % of predicted, 6-minute walk distance, mMRC scale, and BMI. The cumulative score is then correlated with 4-year survival. The BODE index is illustrated in Table  4 .  [24]
	Complications
	Acute exacerbation of COPD
	Acute and/or chronic respiratory failure
	Pulmonary hypertension
	Cor pulmonale
	Weight loss
	Bacterial infections
	Adverse reactions to glucocorticoids
	Consultations

Management of patients with COPD requires a diverse team of health professionals that may include:
	Pulmonologist
	Thoracic surgeon if surgery is indicated
	Intensivist
	Respiratory therapist
	Palliative care
	Deterrence and Patient Education

To prevent or to slow the progression of COPD, patients should be educated on the following [1] :
	Smoking cessation
	Avoid second-hand smoke exposure
	Inorganic substances - asbestos, beryllium, carbon dust, silica, chromium
	Organic substances - thermophilic fungi, avian droppings, bacterial species
	 Unvented coal stoves
	Education on inhaler use technique
	Education and reinforcement on the importance of inhaler use
	Compliance with follow-up
	Adherence to the treatment plan
	Detection of worsening symptoms
	Pulmonary rehabilitation
	Pearls and Other Issues
	COPD is a chronic inflammatory lung disease causing tissue destruction and irreversible airflow limitation
	Smoking is the most common risk factor worldwide
	Patients should be screened for AATD
	COPD most commonly affects adults >40 years old
	Diagnosis is made by spirometry with a post-bronchodilator FEV1/FVC ratio < 0.7
	Patients should avoid smoking and other harmful exposures
	Annual influenza vaccination is recommended for all patients with COPD
	PCV13 and PPSV23 at least 1 year apart is recommended for patients aged 65 or greater
	PPSV23 is recommended in COPD patients under age 65 with significant comorbid conditions
	Pharmacologic treatment typically involves the use of bronchodilators and inhaled corticosteroids
	Complications commonly include acute exacerbations, pulmonary hypertension, and bacterial pneumonia
	30+ pack-year smoking history
	Current smoker or quit within the past 15 years
	Lung transplantation may improve functional capacity but not prolong survival
	Enhancing Healthcare Team Outcomes

Optimizing healthcare outcomes in patients with COPD involves collaboration between healthcare professionals and implementing comprehensive patient-tailored treatment plans. Healthcare professionals include primary care physicians, consultants, nurses, respiratory therapists, pharmacists, and rehabilitation specialists. Patients should be educated regularly on smoking cessation and encouraged to adhere to treatment plans. Pulmonary rehabilitation plays a large role in improving outcomes. Rehabilitation has been shown to improve the quality of life, dyspnea, and exercise capacity in patients with COPD.  [23]  [Level 2]
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Figure 1. COPD assessment adapted from GOLD 2020 report. Contributed by Anuj Agarwal, MD
Table 1. Modified MRC Dyspnea Scale Used with Permission from 2020, Global Initiative for Chronic Obstructive Lung Disease (GOLD), available from www.goldcopd.org, published in Fontana, WI, USA.
Table 2. COPD Assessment Test (CAT) Used with Permission from 2020, Global Initiative for Chronic Obstructive Lung Disease (GOLD), available from www.goldcopd.org, published in Fontana, WI, USA.
Table 3. Commonly used maintenance medications in COPD Used with Permission from 2020, Global Initiative for Chronic Obstructive Lung Disease (GOLD), available from www.goldcopd.org, published in Fontana, WI, USA.
Table 4. BODE index for predicting COPD survival Contributed by Anuj Agarwal, MD
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	PDF Diagnosis and management of COPD: a case study
The term chronic obstructive pul-monary disease (COPD) is used to describe a number of conditions, including chronic bronchitis and emphysema. Although common, prevent-able and treatable, COPD was projected to become the third leading cause of death globally by 2020 (Lozano et al, 2012).




	Case Study: 60-Year-Old Female Presenting With Shortness of Breath
Last Update: February 20, 2023. Go to: Case Presentation The patient is a 60-year-old white female presenting to the emergency department with acute onset shortness of breath. Symptoms began approximately 2 days before and had progressively worsened with no associated, aggravating, or relieving factors noted.
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	Early COPD diagnosis and treatment: A case report
1. Introduction Chronic obstructive pulmonary disease (COPD) refers to a group of widely diffuse diseases, including emphysema and chronic bronchitis, that cause airflow blockage. It is characterized by persistent respiratory symptoms such as dyspnea, chronic cough, chronic production of sputum, recurrent wheezing, and restricted airflow [ 1 ].




	Case Study: 33-Year-Old Female Presents with Chronic SOB and Cough
Initial Evaluation Laboratory Studies: Initial work-up from the emergency department revealed pancytopenia with a platelet count of 74,000 per mm3; hemoglobin, 8.3 g per and mild transaminase elevation, AST 90 and ALT 112. Blood cultures were drawn and currently negative for bacterial growth or Gram staining.




	PDF CHEST Congress 2021
Learn from a case study of advanced COPD management and join the CHEST Congress 2021 online in June. Download the PDF and explore more topics on pulmonary medicine.




	Four patients with a history of acute exacerbations of COPD
Case study 1: A 63-year-old man with moderate/severe COPD and a chest infection A 63-year-old self-employed plumber makes a same-day appointment for another 'chest infection'.




	Diagnosis and management of COPD: a case study
Abstract This article uses a case study to discuss the symptoms, causes and management of chronic obstructive pulmonary disease, describing the patient's.




	PDF Pulmonary rehabilitation in COPD: a case study
Pulmonary rehabilitation in COPD: a case study Abstract Dyspnea is the main symptom in patients with chronic obstructive pulmonary disease (COPD) and bronchodilators are the principal pharmacological treatment. We present a case of a patient treated in a pulmonary rehabilitation program who improved his functional capacity and quality of life.
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	(PDF) 200506-Diagnosis-and-management-of-COPD-a-case-study
This article uses a case study to discuss the symptoms, causes and management of chronic obstructive pulmonary disease, describing the patient's associated pathophysiology. Diagnosis involves ...




	(PDF) Asthma COPD overlap: a case study
Incidence and long-term outcome of severe asthma-COPD overlap compared to asthma and COPD alone: A 35-year prospective study of 57,053 middle-aged adults. Misdiagnosis of asthma and COPD and ...




	COPD Case Study Research
COPD Case Study Research - Free download as PDF File (.pdf), Text File (.txt) or read online for free. Scribd is the world's largest social reading and publishing site. ... Case Study: COPD with Chronic Bronchitis and Bronchiectasis Karen E. Conyers, RRT Chronic obstructive pulmonary disease (COPD) ranks among the leading causes of adult ...




	Management of chronic obstructive pulmonary disease: A review focusing
Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease with airway obstruction and is characterized by persistent respiratory symptoms. 1 COPD is estimated to affect about 16 million adults in the United States. 2 Incidence of COPD is highest in patients who smoke or have a history of tobacco use, those older than 40...
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PDF | On Oct 29, 2020, Elena Karabeleski and others published Nutrition in COPD patients - case study | Find, read and cite all the research you need on ResearchGate
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Case Study ackley: nursing diagnosis handbook, 11th edition case study morrie flack_copd case scenario morrie gasped for breath. morrie looked up at you, his. Skip to document. University; High School. Books; Discovery. Sign in. ... Sunday in the Park PDF - bbbbbbbbbbbbbbbb. Foundations of Nursing Process, Roles and Skills 100% (5) 1.




	COPD Case Study: Patient Diagnosis and Treatment (2024)
SpO2: 84% Respiratory rate: 22 breaths/min Chest Assessment He has a larger-than-normal anterior-posterior chest diameter. He demonstrates bilateral chest expansion. He demonstrates a prolonged expiratory phase and diminished breath sounds during auscultation. He is showing signs of subcostal retractions.




	Autologous transplantation of P63
Chronic obstructive pulmonary disease (COPD) affects over 700 million individuals worldwide and ranks as the third leading cause of death (1-4).It is a heterogeneous disease characterized by persistent airflow limitation, disabling symptoms, and exacerbations, which are caused by destruction of both the airway and lung parenchyma ().Lung damage in COPD is measured by forced expiratory volume ...




	COPD Case study.pdf
Case Study 1 David Bennet is a 22-year-old man being seen in a clinic. He has moderate to severe abdominal pain, cramping, bloody diarrhea stools, and fever. Symptoms began about 3 weeks ago. Since Jeremy is suffering from chronic alcohol abuse. His symptoms include mental confusion, ataxia, stupor, and hypotension.




	Case Report: Acute COPD exacerbation presenting with pronounced
There is one recent report describing a bullous haematoma during acute COPD exacerbation with dual antiplatelet medication. 6 Here, we present a unique case of acute exacerbation of COPD with bullous emphysema, complicated with intrabullous haemorrhage and haemoptysis without anticoagulation therapy. Go to: Case presentation




	PDF SPIROMICS: Subpopulations and Intermediate Outcome Measures in COPD Study
2. Study Design. SPIROMICS is a prospective cohort study with an enrollment target of approximately 3,200 subjects recruited at six clinical center networks. Subjects were distributed across four enrollment strata (i.e., Never-smokers, Smokers without airflow obstruction, Mild/Moderate COPD, and Severe COPD) as shown in Table 1. Table 1.
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View COPD Case study.pdf from UNRS 411 at Azusa Pacific University. Chronic Obstructive Pulmonary Disease with Exacerbation Patient Profile D.B. is a 63-year-old electrician who comes to the




	JMIR Public Health and Surveillance
Background: Maternal smoking during pregnancy (MSDP) is a known risk factor for offspring developing chronic obstructive pulmonary disease (COPD), but the underlying mechanism remains unclear. Objective: This study aimed to explore whether the increased COPD risk associated with MSDP could be attributed to tobacco dependence (TD). Methods: This case-control study used data from the nationwide ...




	Pulmonary Hypertension in COPD: A Case Study and Review of the
1. Case Study A man in his 60s with longstanding chronic obstructive pulmonary disease (COPD) presents himself as a new patient.




	PDF Dupixent sBLA accepted for FDA Priority Review for treatment of COPD
Dupixent inhibits the signaling of the interleukin-4 (IL-4) and interleukin-13 (IL-13) pathways and the program focuses on a specific population of people with evidence of type 2 inflammation. Itepekimab is a fully human monoclonal antibody that binds to and inhibits interleukin-33 (IL-33), an initiator and amplifier of broad inflammation in COPD.
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	Chronic Obstructive Pulmonary Disease
Chronic obstructive pulmonary disease (COPD) is a common and treatable disease characterized by progressive airflow limitation and tissue destruction. It is associated with structural lung changes due to chronic inflammation from prolonged exposure to noxious particles or gases most commonly cigarette smoke. Chronic inflammation causes airway narrowing and decreased lung recoil. The disease ...
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