Case Study Number Three

· JS is a 74 year old man who presents to your family medicine office with his wife complaining of shortness of breath and fever. They just moved to the area and had been planning to come to your office next week to establish care as new patients. 

· Due to the onset of symptoms, JS called and was given a walk-in slot today.   His wife did bring records from his last physician’s office.

Which of the following is not a risk factor for COPD?

A. Smoking history
B. Occupational exposure
C. Immunization history
D. History of severe lung infections as a child
E. Family history of lung disease
· Past Medical/Surgical History
· Heart failure following myocardial infarction at age 68 years 
· COPD (on 2 L home oxygen)
· Hypertension
· Appendectomy
· Family History
· Father died of myocardial infarction at age 59 years (diabetes, hypertension, smoker)
· Mother alive (atrial fibrillation, heart failure)
· Healthy siblings
· Social History
· Married, 3 children
· 30 pack year smoking history (quit after MI)
· Worked on a farm 
· No alcohol or illicit drug use
· Medications / Allergies 
· Lisinopril 20 mg twice daily
· Metoprolol 50 mg twice daily
· Spironolactone 25 mg daily
· Furosemide 40 mg daily
· Salmeterol/fluticasone 50/500 dry powdered inhaler (DPI) one puff inhaled twice daily
· Tiotropium DPI one cap inhaled daily


· Albuterol/ipratropium metered dose inhaler (MDI) or solution for nebulization every 6 hours as needed
· Levalbuterol MDI two puffs every 4 to 6 hours as needed
· Home oxygen
· He is confused about what to use when, so you are not sure which medications he actually takes. 
· No known allergies
· JS Past Record Review  (brought by wife)
· Echocardiogram with EF of 25%
· Spirometry with FEV1 35% predicted that does not change significantly after inhaled bronchodilator
Are these findings consistent with diagnosis of COPD?
If yes, what Stage of COPD using the GOLD criteria?
· Records Review
Unable to determine when last pneumoccal vaccine was given

· Patient and wife don’t recall “a pneumonia shot”
· Does know he got his “flu shot” last month at a grocery store
In a patient with COPD, assessment of symptoms should include the following?

A. Severity of breathlessness
B. Sputum production
C. Wheezing
D. Weight loss/anorexia
E. All of the above
· JS current symptoms include the following:
· Unable to speak in full sentences for the past several hours per wife
· Cough productive but unknown color of sputum
· Audible wheezing since last night per wife
· Mild chest tightness
· Dyspnea
· His wife has noted no change in his alertness or mental status
· When you inquire, the wife states that JS usually has a cough, worse in the morning, productive of gray sputum, gets short of breath if he walks more then 10 feet, and has episodes of wheezing if he gets sick (e.g. with an upper respiratory infection). 
· He usually is able to help around the house with light work and fixing things.  
· Physical examination
· Vital Signs: BP 128/74; P 68, reg; RR 32; Ht 5ft 6 in; Wt 122 lbs; T 101.5 °F oral
· Unable to speak in full sentences, audible wheezing, alert and oriented
· Pertinent positives: 
· General:  audible wheezing, no accessory muscle use
· Nails: tar stains, clubbing
· Chest: increased anteroposterior (AP) diameter; diffuse wheezing to auscultation
· Heart: regular, no murmurs
Which of the following is the least likely cause of patient’s symptoms?

A. COPD exacerbation
B. Recurrent aspiration
C. Heart failure
D. Pneumonia
E. Asthma exacerbation
The additional studies you are considering include which of the following? 

A. Pulse oximetry
B. Spirometry 
C. Alpha-1-antitrypsin level
D. None of the above
· Study results
· Pulse oximetry 86%
· Chest x-ray shows hyperinflation and right lower lobe pneumonia
· You continue his heart failure medications as per his home regimen
· No need to discontinue the cardioselective beta-blocker
· Factors that increase risk of severe COPD exacerbations
· Altered mental status
· At least three exacerbations in the previous 12 months
· Body mass index of 20 kg per m2 or less
· Marked increase in symptoms or change in vital signs
· Medical comorbidities (especially cardiac ischemia, heart failure, pneumonia, diabetes mellitus, or renal or hepatic failure)
· Poor physical activity levels
· Poor social support
· Severe baseline COPD (FEV1/FVC ratio less than 0.70 and FEV1 less than 50 percent of predicted)
· Underutilization of home oxygen therapy
· Based on this information, JS has the following clinical factors that increase his risk of a severe COPD exacerbation:
· Marked increase in symptoms and change in his vital signs including a low oxygen saturation
·  a new medical co-morbidity of pneumonia
·  all combined with his severe baseline COPD
So will you treat JS as an outpatient or inpatient?
· Indications for hospitalization
· Risk of death from an exacerbation increases with:
· Development of respiratory acidosis
· Presence of significant comorbidities,
· Need for ventilatory support
You determine that JS needs to be hospitalized and while waiting for EMS transport to your local medical center you instruct your nurse to place him on oxygen by nasal cannula. In addition to oxygen, you want to provide which of the following agents via nebulizer?

A. Arformoterol
B. Albuterol
C. Formoterol
D. Budesonide
Upon arrival at the ER, respiratory therapy asks to change albuterol to levalbuterol.  Which of the following are reasons to choose levalbuterol over albuterol?

A. Improved bronchodilation

B. Less hypokalemia

C. Less tachycardia

D. None of the above

Corticosteroids should be delivered by what route in mild to moderate exacerbations of COPD?

A. Inhaled via dry powdered inhaler

B. Nebulized

C. Oral

D. Intravenous

Which of the following are indications for antibiotics in patients with acute exacerbations of COPD?

A. Dyspnea

B. Increased volume of sputum

C. Change in sputum purulence

D. All of the above

· History of Exacerbations

· Upon questioning his wife, you find out that he has had 5 exacerbations in the past year, three of which were treated with antibiotics and oral steroids 

· Amoxicillin x2 courses, doxycycline x1 course

· Most recent course 6 weeks ago

· No hospitalizations within the last 6 months

· Based on this information, and his chest x-ray findings, you initiate treatment for community acquired pneumonia.

Which antibiotic regimen is most appropriate for this hospitalization?

A. Sulfamethoxazole/trimethoprim every 12 hours

B. Amoxicillin/clavulanate every 12 hours

C. Ceftriaxone plus azithromycin every 24 hours

D. Piperacillin/tazobactam every 8 hours, levofloxacin every 24 hours and vancomycin every 12 hours

· Hospital Course

· During hospitalization, he receives the following treatment:

· Nebulized albuterol/ipratropium every 4 hours as needed

· Prednisone 60 mg daily by mouth

· 1 gm IV ceftriaxone plus 500 mg oral azithromycin daily

· Oxygen to maintain PO2 > 60 mmHg

· Preparation for discharge

· Over 3 days, JS has significantly improved and has weaned back to his home oxygen regimen.

· He is taking the albuterol/ipratropium nebulized treatments every 6 hours, and is ready to switch back to bronchodilators via inhaler device.  

· Along with antibiotics for a total of 7 days, you need to determine the dose and duration of treatment for oral corticosteroids.  

Which corticosteroid regimen would be recommended in this situation?

A. Prednisone 40 mg daily x 5 days then stop

B. Prednisone 40 mg daily x 14 days then stop

C.  Prednisone 40 mg daily x 21 days then stop

D. Prednisone 40 mg daily x 10 days half the dose every 10 days for a total of 42 days

· Preparing for discharge

· In completing the medication reconciliation forms, you see that JS had a complex medication regimen upon admission

· It is clear, during discussions with him, that he is unable to comply with this expensive, complex and potentially unnecessary regimen.

· Medications on admission

· Lisinopril 20 mg twice daily

· Metoprolol 50 mg twice daily

· Spironolactone 25 mg daily

· Furosemide 40 mg daily

· Salmeterol/fluticasone 50/500 dry powdered inhaler (DPI) one puff inhaled twice daily

· Tiotropium DPI one cap inhaled daily



· Albuterol/ipratropium metered dose inhaler (MDI) or solution for nebulization every 6 hours as needed

· Levalbuterol MDI two puffs every 4 to 6 hours as needed

Which of the following principles of medication management should be considered when evaluating his discharge medications?

A. Cost of medications

B. Therapeutic duplication

C. Compliance with complex regimen

D. All of the above

Discharge Medications

· Streamline regimen

· No need for levalbuterol

· Continue salmeterol/fluticasone 50/500 DPI and/or tiotropium DPI

· Short-acting bronchodilator MDI as needed

· Patient given pneumococcal vaccine prior to discharge

Answers/Notes

Which of the following is not a risk factor for COPD?

Answer:  C 
Immunization history is not one of the risk factors for whether or not a person develops COPD although it can be an important factor in wellness and prevention

Smoking History is the most significant risk factor for COPD is long-term cigarette smoking. Symptoms of COPD usually appear about 10 years after initiation of smoking. 

· Pipe smokers, cigar smokers and people exposed to large amounts of secondhand smoke also are at risk.
·  Environmental pollution such as smog, dust, wood smoke, particulates in occupational dust and others can cause damage to lung tissue similar to smoking. 
Occupational exposure with exposure to several occupational irritants, usually in the form of dusts, be risk factors for COPD.

Lung infections as a child

Family history mainly is a result of alpha-1-antitrypsin deficiency

· Mostly Northern European heritage
· Rare cause (2% of COPD population)
Cosio, 2009; ATS/ERS; 2003; GOLD, 2009; Dewar, 2006. 

Are these findings consistent with diagnosis of COPD?

If yes, what Stage of COPD using the GOLD criteria?

YES, if done post-bronchodilator, it is consistent with Stage 3:Severe COPD

· FEV1:FVC <0.70
· FEV1:  30 to 49% of predicted value
Stage and severity of COPD based upon post-bronchodilator spirometry

· Stage 1:Mild 
· FEV1:FVC <0.70
· FEV1:  ≥80% of predicted value
· Stage 2:Moderate
· FEV1:FVC <0.70
· FEV1:  50 to 79% of predicted value
· Stage 3:Severe
· FEV1:FVC <0.70
· FEV1:  30 to 49% of predicted value
· Stage 4:Very severe
· FEV1:FVC <0.70
· FEV1:  <30% of predicted value or FEV1 <50% of predicted value plus chronic respiratory failure
In a patient with COPD, assessment of symptoms should include the following?

Answer:  E
Assessment of symptoms:

· Severity of breathlessness, cough, sputum production, wheezing, chest tightness, weight loss/anorexia

· Change in alertness or mental status, fatigue,  confusion, anxiety, dizziness, pallor or cyanosis

· COPD should be considered in any patient with a chronic cough, dyspnea or sputum production

Part of diagnosing COPD is to distinguish it from other causes. The patient’s history, in this case symptoms, will help in considering if COPD is the etiology. 
Pulmonary symptoms are the hallmark of the disease but systemic symptoms will often occur due to hypoxia.

Which of the following is the least likely cause of patient’s symptoms?

Answer B

For a patient with chronic pulmonary symptoms, a differential includes the following:


Pulmonary:

· Asthma
· Bronchogenic carcinoma
· Brochiectasis
· Tuberculosis
· Interstitial lung disease
· Pleural effusion
· Pulmonary edema
· Recurrent aspiration
· Pulmonary embolus
· Pneumonia

Non-pulmonary

· Heart Failure
But based on this patient’s history and physical examination, the most likely differential diagnoses include COPD exacerbation, pneumonia, heart failure.  No symptoms or history are present that would put recurrent aspiration above the listed conditions. Severe persistent asthma can have many overlapping clinical features and findings similar to COPD and should be considered in any patient with a chronic obstructive lung condition that has acutely worsened.

The additional studies you are considering include which of the following? 

Answer A

Pulse oximetry is a simple office procedure and would help to determine inpatient versus outpatient treatment as levels <88% suggest the need for supplemental O2.  Arterial blood gas can also be used to obtain an accurate oxygenation status and to get pCO2 levels which a pulse ox does not provide but they are not routinely available in the office setting. (Strength of Recommendation: C)
Spirometry is a requirement to make the diagnosis of COPD but not practical or necessary for acute episodes.

Alpha-1 antitrypsin levels are not indicated in the acute management of COPD and would be used only in the initial workup (Strength of Recommendation: C).
So will you treat JS as an outpatient or inpatient?

Factors that increase risk of severe COPD exacerbations

· Altered mental status

· At least three exacerbations in the previous 12 months

· Body mass index of 20 kg per m2 or less

· Marked increase in symptoms or change in vital signs

· Medical comorbidities (especially cardiac ischemia, heart failure, pneumonia, diabetes mellitus, or renal or hepatic failure)

· Poor physical activity levels

· Poor social support

· Severe baseline COPD (FEV1/FVC ratio less than 0.70 and FEV1 less than 50 percent of predicted)

· Underutilization of home oxygen therapy

About 50 percent of COPD exacerbations are not reported to physicians, suggesting that many exacerbations are mild.  The risk of death from an exacerbation increases with the development of respiratory acidosis, the presence of significant comorbidities, and the need for ventilatory support. 
Patients with symptoms of respiratory distress and those at risk of distress should be admitted to the hospital to provide access to critical care personnel and mechanical ventilation. Inpatient mortality for COPD exacerbations is 3 to 4 percent. Patients admitted to the intensive care unit have a 43 to 46 percent risk of death within one year after hospitalization.
Because COPD is a progressive and often fatal illness, physicians should consider discussing and documenting the patient’s wishes concerning end-of-life care.
In addition to oxygen, you want to provide which of the following agents via nebulizer?
Answer:  B

Albuterol is the mainstay of treatment for acute exacerbations of COPD.  It can be used alone or in combination with ipratropium.  Arformoterol and formoterol are both nebulized bronchodilators, but are long-acting beta-agonists and should only be used for chronic maintenance therapy for COPD.  Similarly, budesonide is available for nebulization but has no role in the acute management of COPD. 

Which of the following are reasons to choose levalbuterol over albuterol?

Answer:  D
There are no known advantages to using levalbuterol over albuterol.  It is not more effective (i.e. it does not improve bronchodilation, FEV1, etc.) and does not lead to statistically different tachycardia or change in potassium.  Levalbuterol is also significantly more expensive than albuterol.  

Corticosteroids should be delivered by what route in mild to moderate exacerbations of COPD?

Answer:  C
Systemic corticosteroids have been shown to increase time to subsequent exacerbation, decrease rate of treatment failure, shorten length of hospitalization, and improve hypoxemia when used in acute exacerbations of COPD.  However, there is no role for inhaled steroids either via dry powdered inhaler or nebulized route.  Oral steroids are as effective as intravenous steroids in patients with functional intestinal tracts who are not vomiting and able to take medications by mouth.  
High dose regimens (125 mg methylprednisolone every 6 hours) has not been shown to be more effective than low-dose regimens (i.e., 40 – 60 mg prednisone daily) but does lead to more side effects, particularly hyperglycemia.  
Which of the following are indications for antibiotics in patients with acute exacerbations of COPD?

Answer: D  

Patients should be asked about change in symptoms, change in sputum color or volume.  If these are present, antibiotics have been shown to be beneficial in the treatment of acute COPD exacerbations. 

Which antibiotic regimen is most appropriate for this hospitalization?

Answer:  C
The patient has community acquired pneumonia, not hospital acquired pneumonia (ie. no hospitalizations in the past 6 months). He has had multiple exacerbations of COPD and antibiotic use within the past 3 months.  Therefore, treatment should follow guidelines for community acquired pneumonia and would include ceftriaxone plus azithromycin every 24 hours.  Azithromycin can be given orally – its high bioavailability deems IV therapy unnecessary in patients who are not vomiting and able to take oral therapy.  Another option would be levofloxacin, orally in patients able to take by mouth (high oral bioavailability also).  Options A and B are not appropriate for community acquired pneumonia. Option A should not be used for acute exacerbations of COPD in this patient due to his recent antibiotic exposure.  Option D is the treatment regimen for health-care associated pneumonia.  

Which corticosteroid regimen would be recommended in this situation?

Answer:  B
The 5 day regimen for a steroid burst is appropriate for patients with asthma, but not COPD.  Most patients need 14 days of treatment.  For the patients with frequent steroid use or a history of relapse upon abrupt discontinuation of steroids, a taper is necessary.

Which of the following principles of medication management should be considered when evaluating his discharge medications?

Answer:  D
The cost of the medication regimen on admission approaches $1000 per month.  It also requires more than 15 “doses” daily.  The patient has to make choices about how often (up to every 6 hours) and what route of delivery (metered-dose inhaler or nebulizer) to use the albuterol/ipratropium, and when to use the levalbuterol in addition to or instead of the albuterol/ipratropium.  The patient may be confused about using the fluticasone/salmeterol and/or tiotropium for acute relief of symptoms instead of using the short acting agents (albuterol/ipratropium or levalbuterol).  Finally, the regimen demonstrates examples of therapeutic duplication – ipratropium and tiotropium, both anticholinergic agents; albuterol and levalbuterol, both short-acting beta-agonists.

Because COPD is a progressive chronic illness, and none of the long-term medications have been shown to improve FEV1 or affect mortality (with the exception of oxygen), often additional medications are added to an already complicated regimen in an effort to improve symptoms.  The family physician should review the medication regimen to consider the above principles and maximize therapeutic outcomes.  
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