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1.DEFINITION
Chronic Obstructive Pulmonary Disease (COPD) is a chronic and preventable disease that is characterized by persistent airflow limitation that is usually progressive, and associated with enhanced chronic inflammatory response in the airways and  lungs, to noxious particles or gases. Exacerbations and comorbidities contribute to the overall severity in individual pts..1

Asthma is a common, chronic disorder that involves a complex interaction of airflow obstruction, bronchial hyperresponsiveness,  and an underlying inflammation. The interaction of these features of asthma determine the clinical manifestations and severity of asthma and the response to treatment. 2

The definitions of these two diseases set the stage for this discussion, by revealing the similarities and disparities. Both diseases are described as “chronic”, and composed of  “airflow obstruction or limitation” and an inflammatory component. Based on this, pulmonary function will at least be similar (obstructive disease) and treatment will involve some similar medications (anti-inflammatories). 

While the commonalities are significant, the differences help us understand that these are not the same diseases even if they share some qualities. 

While they are both labeled as “chronic”, which seems obvious in COPD though less so in asthma, COPD is also noted to be “progressive”. While asthma can also be “progressive”, this usually happens due to inattentiveness to treatment, which is either inadequate or even, nonexistent. COPD however, continues to worsen at least during its ‘smoking phase”, and despite appropriate treatment will inexorably worsen.

The phrase “bronchial hyperresponsiveness” is only used for asthma, meaning the airway smooth muscle is both reactive to allergens but also improves with treatment. For the most part, despite some inflammation, the airways of the COPD patient are not ‘hyperresponsive” to the same extent either in injury or in attempts at resolution. 

2. ETIOLOGY 

COPD

By far the most common cause of COPD is smoking. In the United States about 98% of all COPD occurs in smokers, (cigarette, pipe, cigar and yes, bongs too) though only about 20% of smokers develop COPD. In addition to tobacco exposure then, there must be other factors to account for the development of obstructive disease in some individuals and not others. Concomitant second hand smoke or occupational exposure may be involved or  possibly a genetic predisposition may contribute. COPDGene is a study of 10000 smokers, with and without COPD, designed to look at this question, searching for genetic variants in these patients as one component of the etiology. 3

While the vast majority of COPD patients are smokers, about 2% of COPD is due to a known genetic disorder called Alpha-1Antitrypsin Deficiency (A1AT). About 1 in 5000 Americans have this, predominantly Caucasians. A gene mutation on chromosome 14 causes the liver to produce abnormal A1AT. With deficient levels of this protein, an enzyme called neutrophil elastase, can then destroy lung tissue. This results in emphysema in younger than expected patients with minimal or no smoking history and perhaps a family history of COPD. 

Other potential etiologies are occupational exposures such as coal mining, or other dust laden workplaces. In the developing world, inhalation of fumes from fuel burned for cooking or heating in homes that are not well ventilated is a major contributor to the world burden of COPD.  

There are about 12 million people in the USA with COPD, though some argue about twice that many is the real figure if all are diagnosed. It is he 4th leading cause of death in the world. There are 2 major classifications of disease under the general heading of COPD.


a. Emphysema is defined pathologically and is an abnormal enlargement of the alveoli with destruction of alveolar walls but no fibrosis. 


b. Chronic bronchitis is defined clinically as cough with sputum 3 months a year for 2 consecutive years. This is predominantly an airway disease without alveolar destruction. 

ASTHMA

There really is no known etiology for asthma, though it is thought to be a result of a combination of environmental and genetic factors. The presence of atopy may be a factor, and there may be a familial component. Viral infections as a youngster may play a part in setting up the airways for future insult. These infections occur when the immune system is still developing, perhaps causing future susceptibility.  The “Hygiene Hypothesis” is somewhat the opposite. It purports that our western emphasis on hygiene results in children not getting significant enough “bad” exposures, which also affects the way that the immune system develops. This could also make the body more susceptible to insult from various irritants. 

Certainly environmental exposures seem to play a part in the development of an asthmatic individual. 

BOTTOM LINE 

Clearly the significant difference here is the impact of smoking, leading to the development of COPD. This is usually long term smoking, around 20 yrs at a pack per day, though again we know that not all these folks will get COPD. Similarly, some people have significant disease with minimal smoking even if they are not A1AT deficient. Unfortunately symptoms don’t develop until after 20 yrs or so and by then the damage is done. A1AT deficiency only causes emphysema (and liver disease usually in younger patients), and is not a cause of asthma. 

Genetics clearly may be involved in the etiology of both asthma and COPD but this is not well defined. Irritants are also significant in both diseases, both as causal factors and as exacerbators. 

3.PATHOPHYSIOLOGY

COPD

The pathophysiology is complex and somewhat beyond the scope of this presentation. Essentially the inflammation in COPD involves macrophages, that despite an increase in numbers are not able to eliminate bacteria fully. Apoptic cells are also not cleared, leading to necrotic debris that worsens airway damage. 
Neutrophils are increased in numbers in COPD, as are activated lymphocytes including CD4 and CD8 T cells which can contribute to inflammation. Some of the latter, release interferon gamma, which has been found to be steroid resistant, which is more consistent with the COPD phenotype. 

While these 3 cell types are the main components, increased mast cells have also been noted in centrilobular emphysema, and sputum eosinophilia have been measured in sputum during exacerbations. The presence of mast cells and eosinophils  may  result in improved response to anti inflammatory medicines especially during acute flares. 4

ASTHMA

Disease in asthma results from a combination of airway hyperresponsiveness, bronchoconstriction, and airway edema. These reactions involve a complex array of stimulants which provoke individual but not separate reactions. Mast cells reacting to allergens release histamines, leukotrienes and other mediators to cause airway narrowing. Airway edema results from the worsening inflammation, which causes smooth muscle hyperplasia. The hyperresponsiveness of asthmatic airways is propogated by inflammation and some irregularities in neuroregulation. Lymphocyte subclasses (T helper cells) are prominent in the eosinophilic inflammation in asthma. Increased numbers of mast cells can lead to increased airway response, while eosinophils are abundant in asthmatic airways and their numbers correlate with the severity of asthma. 2
BOTTOM LINE

While macrophages are common to both diseases, asthma has a greater lymphocytic and eosinophilic inflammatory response, with increased CD 4 cells. The airways of COPD patients exhibit more prominent neutrophils and CD8 cells. Severe or smoking asthmatics may also have increased neutrophils in bronchial washings, however, while as previously noted, COPD patients  have increased eosinophilia during exacerbations. 5

Consequences are different however, In COPD, parenchymal damage and peripheral airway narrowing is the result, while in asthma, basement membrane thickening and increased smooth muscle, especially in the large airways is the physiologic end result of pathology at the cellular level. 

Elastic recoil of the airways is reduced in emphysema, worsening airway collapse  due to parenchymal destruction and this is not the case in asthma. 

While there are pathologic and endpoint distinctions between COPD and asthma, there are enough similarities to account for the rationale for frequently similar management. 6

4. PRESENTATION/DIAGNOSIS
COPD

Pts with COPD usually present with common pulmonary complaints, particularly dyspnea on exertion (DOE). Chronic or intermittent cough with or without significant mucus may also be the herald sign of chronic obstructive disease. Wheeze can also be a component of the COPD picture. Along with these nonspecific symptoms however, other markers can point  toward a diagnosis of COPD. Tobacco use, past or present,  certainly makes the diagnosis more likely. A family history of COPD can increase suspicion, along with a history of occupational exposure to noxious dusts or chemicals. Any or all of these factors in a patient in his 40’s or older, should generate an investigation into possible pulmonary disease. 

Some COPD pts however, may be minimally symptomatic or asymptomatic, and concern for COPD is raised, based solely on an abnormal CXR or spirometry done for preoperative testing or other reasons. 

Physical examination of patients with suspected COPD may be normal. Classically, in moderate to severe disease, there will be diminished breath sounds. Studies have shown howeve,  that the stethoscope is a poor gauge of obstructive disease except in the more severe stages.7 Pts may have a barrel shaped chest, or are using accessory muscles (trapezius and sternocleidomastoid), as their diaphragmatic flattening results in some dysfunction.  The appearance of muscle wasting or cachexia usually is a sign of more severe disease. 

ASTHMA

There really is no specific presentation for the chronic asthmatic patient. During an exacerbation, patients will of course be tachypneic, likely with diffuse wheeze or perhaps diminished breath sounds if they are not responding to treatment. Since asthma is an “intermittent” disease, individuals may appear completely normal when being evaluated. Cough variant asthma, presents soley with daily cough and not the classic wheeze. Usually these are younger patients, who may or may not smoke. There may be a history of atopy as a youngster, or later in life, or just seasonal allergy problems. There are different triggers for asthma, so those who describe a history of cough/wheeze or SOB precipitated by exercise, cold air or the nightime, may be asthmatic. Young, symptomatic patients with a family history of asthma are also more likely to have the disease. Aspirin sensitivity along with nasal polyps can herald an asthma subset known as Samter’s triad. 

Physical examination of the asthma patient may be completely normal due to the variability of the disease. Other than bilateral wheeze and perhaps rhinitis with nasal polyps, there may be no overt evidence of disease on exam. 

. 

BOTTOM LINE

COPD

Generally older, smoker or former smoker with diminished breath sounds and barrel chest

ASTHMA

Usually younger, with intermittent respiratory symptoms. They may be atopic or have a family h/o asthma. Triggers such as cold air and exercise may be identified. Nasal polyps and ASA sensitivity are possible indicators 

IMAGING

CXRs in both COPD and asthma may be quite normal. In general the asthmatic xray will almost always be normal, though in an exacerbation in the ER there may be hyperinflation. The chest film of the COPD patient is much more likely to reveal hyperinflation. This is usually described as more than 8 anterior ribs or 10 posterior ribs when counted. The mediastinum will seem narrow, when compared to the normal film in the front view. In the latter view, the diaphragms may be flattened and not have the characteristic curve, while the distance from the front to the back of the chest (a-p diameter) will be increased and may equal the side-to-side distance. The space behind the sternum will be increased and darker in color, implying more air has become trapped in the lung. 

CT scans of the chest can also be valuable tools in the diagnosis of obstructive disease. In COPD that is emphysematous in nature, the scan will reveal thin walled cysts or bullae, which are areas with significant alveolar destruction with no vascular component visible. This is predominatly upper lobe in smoking related emphysema (centrilobular, centriacinar), and basilar in A1AT related emphysema (panlobular, panacinar). Bronchiectasis or airway dilatation, may be seen more easily on scan and it can accompany significant COPD. Some COPD pts have a “saber sheath trachea”, narrowed and elongated beyond the norm, due to chronic intrapleural pressure during the characteristically prolonged expiration. Emphysema can also be graded by chest CT, when lungs are being evaluated for possible lung volume reduction surgery. The extent of the alveolar destruction is reviewed and scored by the radiologist. 

There is really minimal role for CT imaging in asthma. In the chronic state, there may be bronchiectasis, and abnormalities also may be present in allergic bronchopulmonary aspergillosis (ABPA) but this is not routine asthma. 

BOTTOM LINE

COPD

CXRs may show the characteristic hyperinflation and flattened diaphragms. CT images are diagnostic when there are bullous changes in the upper lobes in smoking disease or in the bases with A1AT deficiency

ASTHMA-except in exacerbations, CXR and CT will be relatively normal. On CT there may be bronchial thickening or some mucus plugging, but this is not routinely performed in asthma 

PULMONARY FUNCTION STUDIES 

Both COPD and asthma are obstructive lung diseases. This is defined as respiratory disease with airway obstruction due to inflammation, or easily collapsible airways. The obstruction is classically on exhalation, preventing air from leaving the lungs and causing air trapping within the lungs. A reduced Forced Expiratory Volume in 1 second (FEV1) is the key marker. 

COPD was identified as “persistent “ airway obstruction implying it does not become normal.  Forced Vital Capacity (FVC-all the air that a patient can exhale), may be normal or a little reduced. FEV1 however, will be more reduced and therefore the ratio of FEV1/FVC will be decreased. An FEV1/FVC ratio less than 70% is the hallmark of obstructive disease and makes the diagnosis. 

Frequently a short acting bronchodilator (SABA) is given and the spirometry is repeated to evaluate for improvement. In COPD there will NOT be much improvement 

Lung volumes tell us how much air is in the lungs. Due to airtrapping, COPD patients will have more air in their lungs than normal individuals, therefore the Total Lung Capacity (TLC) will be greater than 100% of what is predicted for that patient. 

Diffusion capacity (DLCO) tells us how well oxygen transfers from the alveoli to capillaries surrounding each air sac. This test aids in separating the types of COPD. In emphysema which is defined as having  alveolar destruction, there is less area for oxygen transfer and therefore DLCO is decreased. In chronic bronchitis, the main issue is airway inflammation with minimal parenchymal disease, resulting in near normal diffusion. 

Asthma patients may have normal spirometries when seen in an outpatient setting, necessitating further testing to make the diagnosis. They can also be obstructed, but unlike the COPD individual will often have improved FEV1 following administration of a SABA. Guidelines require 12% and 200 cc improvement in either FEV1 or FVC for confirmation. This is the “bronchial hyperresponsiveness” in the diagnosis of asthma. 

Lung volumes may be normal or a bit elevated but rarely to the level of the COPD pt. 

In asthma the DLCO is normal or can be higher than normal

ANCILLARY TESTING

Methacholine challenge

This test is used to make a diagnosis of asthma and has no value in diagnosing COPD. For pts with intermittent pulmonary symptoms, i.e. cough, or SOB, that have no clear cause, a positive methacholine challenge study will diagnose asthma. 

Briefly, patients inhale methacholine aerosols which will cause airway irritation in asthmatics. Spirometry followed by inhalation followed by spirometry is continued through 5 increasing doses of the inhalant. If at any time the FEV1 decreases by 20% the test is stopped and a diagnosis of asthma is made. 

If there is no significant change after 5 stages, asthma is ruled out and some other etiology must be pursued. 8

Exhaled Nitric Oxide-

Nitric oxide (NO) regulates vascular and bronchial tone and is an important inflammatory mediator. Exhled NO (eNO) is helpful in diagnosing and monitoring inflamed (asthmatic) airways. At present it is not diagnostie, as the methacholine challenge is, but it can help to discriminate asthma from other diseases. Levels of 16-20 parts per billion (ppb) are cutoffs with higher numbers being more convincing.9 While levels of eNO are increased in COPD, they are lower than in asthmatic, so its use is limited in these patients. 10 

BOTTOM LINE

COPD


FEV1/FVC ratio less than 70%, normal or slightly decreased FVC, decreased FEV1, only minimal or no improvement after a SABA, increased TLC and decreased DLCO (if emphysema), normal DLCO (if chronic bronchitis)

ASTHMA

Normal PFTs or FEV1/FVC ratio less than 70% with decreased FEV1, significant improvement after SABA, normal TLC and DLCO. Methacholine challenge can diagnose the disease in unclear presentations, while eNO is helpful to confirm or monitor. 

5. TREATMENT


Treatment is driven by guidelines for both asthma and COPD and there are several available.  References are available in this document. While there is overlap in treatment, the differences in the diseases drive some difference in management. The key factor here, of course, is the significant reversibility in asthma creating a larger role for steroid therapy. Since inflammation is also part of the COPD picture however, steroid therapy does have a role here too.

Medications (full list at the end). 

Short acting bronchodilators 

Short acting beta agonists (SABA) are recommended for both asthma and COPD on an “as needed” basis. These can be delivered by  inhaler or nebulizer, and are equally effective. Some COPD pts may use these on a scheduled basis. In asthma particularly, increased use of SABA is a warning sign that the disease is not controlled and other medicines are required. 

Main side effects are tachycardia, shakiness, occ hypokalemia

 (levalbuterol, a single isomer form of albuteral, may reduce the cardiac and skeletal muscle problems)

Short acting anticholinergics are predominantly used in COPD and their use in asthma may be for exacerbations, when combined with SABA in aerosol form. They are also bronchodilators but do not act as quickly as SABAs with onset in 15 minutes. 

Main side effects are often less than SABAs however, with dry mouth being most common and some difficulty urinating in males with BPH.

Long acting beta agonists (LABA) are guideline recommended in both disease states.  In COPD they can be used alone or in combination with inhaled corticosteroids (ICS). In asthma, data from the SMART trial, resulted in an FDA “black box” warning about increased asthma deaths when LABAs are used as monotherapy.11 As a result they should always be combined with ICS and when stepping down therapy, guidelines recommend first eliminating the LABA. 

Main side effects are the same as the SABAs

 
Long acting anticholinergics are first line drugs in COPD, but they have no clear recommendation in asthma. The POET study revealed significant reduction in time to first exacerbation when comparing anticholinergics to LABAs.12 Tiotropium had been the only available drug in this class until recently, and studies have shown it reduces exacerbations, controls symptoms and improves exercise tolerance. 13

Main side effects are similar to short acting anticholinergics. 

 
Inhaled corticosteroids are most effective in asthma but also have a role in COPD treatment. In asthma, the guidelines recommend daily ICS use when symptoms are not well controlled (>2x weekly, 1-3x weekly night symptoms, beta agonist use >2x weekly). The addition of a LABA is recommended prior to increasing the strength of the ICS, but higher dose inhaled steroids may be required. As noted, weaning should include stopping the LABA first based on the SMART study. 

For COPD there is no indication for the use of ICS as monotherapy, They should always be used in combination with LABA or long acting anticholinergics. Presently. the recommendation is to use combination therapy in COPD pts with FEV1 less than 50% and a history of exacerbations requiring hospitalizations.

Main side effects of ICS can be dose dependent. Dysphonia, oral candidiasis and throat irritation are common. These can be minimized with the use of a spacer device and judicious oral rinsing after use. Studies are mixed on the impact of ICS on bone development, but for those adults with osteoporosis risks, bone densitometry and appropriate treatment is recommended. The risks for cataracts and adrenal suppression are unclear at this point. There may be an increased risk of pneumonia for COPD pts using inhaled steroids, but this is still unclear. Keep in mind the above side effect profile is for adults. 

Leukotriene receptor antagonistsare part of the asthma guidelines but have no role in the management of COPD. Cysteinyl leukotreines are potent inflammatory agents, and these drugs interfere with their production, thus improving asthma control. In head to head trials, they have not been as effective as ICS, and are not recommended for primary control of asthma. They are additive but may have greater impact in atopic asthmatics or those with ASA sensitivity. In their favor is ease of use as they are an oral medication.  

Main side effects are dependent on the agent. Earlier forms required LFT monitoring or caution when warfarin was used.  The most common agent, montelukast, can cause headaches, but is generally well tolerated. A concern for the development of Churg-Strauss Syndrome is noted, though usually with the tapering of oral steroids. 

 
Omlizumab is an injected agent that binds to free IgE and reduces its potential to bind to mast cells, resulting in a reduction in asthma symptoms. It has no role in COPD, while in asthma, it is only recommended for steroid dependent asthmatics who are atopic and have elevated IgE levels. This drug’s role is to reduce the need for oral steroids. Significant expense is an issue however.

Main side effects include anaphylaxis, which mandates observation of the patient after the initial injection. Reactions at the site of injection and upper respiratory symptoms are also possible. 14

Theophylline is a methylxanthine and a phosphodiesterase inhibitor, which produces  increased levels of cyclic AMP. It is therefore, a bronchodilator with some anti-inflammatory role. It is not indicated in asthma and is an alternative choice in COPD after the previously mentioned medicines are already on board.

Main side effects can occur with higher doses. Theophylline levels need to be checked with,<10 mg/l having anti inflammatory effects and >10 mg/l leading to bronchodilatation. Levels however are usually kept below 10 to minimize the danger of tachycardia, CNS symptoms and possible seizures. 

Roflumilast is a PDE4 inhibitor. This is a more specifically  targeted drug than theophylline , which is a general phosphodiesterase inhibitor. It does not have a role in asthma management. In COPD it has been shown to reduce exacerbations (by 17% in one study), of chronic bronchitis ONLY  (not emphysema), and is approved for this role. 

Main side effects are diarrhea and nausea and it is contraindicated in patients with liver disease. 15

Alpha-1 Antitrypsin Augmentation Therapy is only indicated for COPD patients who are diagnosed as being A1AT deficient. This is an injected therapy, usually done weekly that will elevate A1 levels to above normal.

Main side effects are LFT elevations and infusion reactions. 

Oral steroids are the end point of treatment for both these diseases. They are the key component in the management of exacerbations, both in the hospital and out. Their use should be short term to control the flare. In COPD, there is no indication for their use as regular therapy, as the side effects outweigh the benefit. In asthma that is not fully controlled on high dose ICS/LABA and antileukotrienes, daily prednisone is warranted. Even with that, if omalizumab is indicated, it should be started to try to taper the steroids. 

Main side effects are many and well known. HTN, bone thinning, wt gain, blurred vision, slow wound healing, adrenal suppression, hyperglycemia, GERD and mood alteration does not complete the list of possible problems. 

Other therapy

COPD options are few but important. 

Smoking cessation is clearly the first line of treatment in any program for COPD pts and should be introduced early and continually encouraged until successful. 

Pulmonary rehabilitation, consisting of organized exercise and education sessions at a local hospital has proven to be worthwhile in improving quality of life. 

Oxygen is the only drug with the capability of prolonging life if it is required. COPD pts with SPO2 of <88% and those with SPO2 88% and greater with secondary symptoms (cor pulmonale, polycythemia) qualify for oxygen therapy. 

Asthma recommendations would of course include smoking cessation if necessary. Treatment of allergies and avoidance of allergens is important for these patients. 

Oxygen is rarely necessary for asthmatics and pulmonary rehab is not indicated. 

Surgical Options. 

 
COPD is not a curable disease and treatment for the most part, is aimed at relieving symptoms. Lung Volume Reduction Surgery (LVRS) has shown benefit in a subset of emphysematous patients. The National Emphysema Treatment Trial found that individuals with upper lobe emphysema and low exercise capacity had improved survival and functional outcomes with LVRS, compared with medical management alone. While this is still a surgical procedure, trials have been underway with one-way valves, stents, glues etc, that are placed via bronchoscopy to essentially shut down the upper lobes, mimicking the surgical procedure. This would likely be a much safer approach. 

Bullectomy is a surgical procedure which removes large bullae or giant air pockets that might have accumulated in the lungs of some patients. 

Lung transplant is the ultimate  “cure” for COPD and this disease remains the number one reason for transplant evaluation. Conditions such as pulmonary fibrosis and pulmonary hypertension have shorter predicted life spans and have superseded COPD as leading causes for actual transplants. FEV1 ~20% with continuous oxygen use is the basic criteria for evaluation. 

Asthma now has it own “surgical” option. Bronchial thermoplasty is a procedure considered in steroid dependent and hard to control asthmatics. It is done via bronchoscopy under moderate sedation in 3 separate procedures using radiofrequency ablation thru the bronchoscope to reduce the amount of smooth muscle in the airways and subsequently reduce inflammation. 16

THE BOTTOM LINE 

Treatment for these diseases has significant overlap but there are separate options as well. In both cases, the management is driven by guidelines with fairly specific recommendations. 

SABAs for “as needed” use, with LABAs primarily in conjunction with ICS is recommended in both diseases.  LABA monotherapy is appropriate for COPD but is contraindicated in asthma. ICS are the key for control in more persistent asthma, and are also recommended in severe COPD patients with a tendency toward exacerbations. Beyond those basics each has a few ancillary treatments that are added when control is not optimal. Surgical options are at endstage for emphysema and more recently available for severe asthma. 

THE COPD/ASTHMA OVERLAP

While these are separate diseases, in cause and impact, clearly they share common presentations, diagnostic evaluations and treatment. It has become well acknowledged that there is a significant overlap between COPD and asthma. 

This presentation has attempted to reveal the commonalities as well as the components that help us differentiate one condition from the other. Perhaps the one area where this is most difficult is in the longstanding asthmatic, who might have smoked and has not been appropriately treated. This patient can potentially have “airway remodeling” resulting in nonreversible obstructive disease more consistent with classical COPD. While normal DLCO may still help to recognize this as “asthma”, the role of treatment that is more commonly COPD-related is not clear yet. 17, 18
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DRUG LISTING

SHORT ACTING BETA AGONIST

Albuterol (Proventil, Ventolin, Proair)
mdi, neb 

4-6x daily as prn

Levalbuterol (Xopenex)-mdi, neb

 


4-6x daily as prn

SHORT ACTING ANTICHOLINERGIC

Ipratropium bromide-mdi,neb 




4-6x daily

LONG ACTING BETA AGONIST

Formoterol (Foradil)-mdi





2x daily

Perforomist (Foradil)-mdi, neb




2x daily

Salmeterol (Serevent)-mdi, dpi




2x daily

Arformoterol (Brovana)-neb





2x daily

Indacaterol (Arcapta)-inhaler





1x daily

LONG ACTING ANTICHOLINERGIC

Tiotropium (Spiriva)-mdi, smi




1x daily

Aclidinium (Tudorza)-dpi





2x daily

COMBINATION DRUGS


Albuterol/ipratropium (Combivent)-mdi, neb


4-6x daily

INHALED CORTICOSTEROIDS



Fluticasone (Flovent)-mdi, dpi,  




2x daily

Budesonide (Pulmicort)-mdi, neb




2x daily

Beclomethasone (Qvar)-mdi, dpi




2x daily

Ciclesonide (Alvesco)-mdi





2x daily

Mometasone (Asmanex)-twisthaler




2x daily

COMBINED DRUGS

Flovent/salmeterol (Advair)-mdi, dpi




2x daily

Budesonide/formoterol (Symbicort)-mdi, dpi


2x daily

Mometasone/formoterol (Dulera)-mdi



2x daily

METHYLXANTHINES

Theophylline (Theo 24, Theodur, Uniphyl etc)-oral


variable

LEUKOTREINE RECEPTOR ANTAGONISTS


Montelukast (Singulair)-oral





10 mg 1x daily

Zafirlukast (Accolate)-oral




10-20 mg 2x daily

PHOSPODIESTERASE-4 INHIBITORS

Roflumilast (Daliresp)-oral




500 mg 1x daily

ANTI-IgE ANTIBODY

Omalizumb (Xolair)-injectable




every 2-4 weeks 

A1AT AUGMENTATION

Prolastin   all are injectables




weekly infusions 

Aralast

Zemaira

*mdi

metered dose inhaler

  dpi

dry  powder inhaler

  smi

smart mist inhaler

  neb

nebulized drug
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