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Management of Asthma  
and Chronic Obstructive 

Pulmonary Disease Exacerbations
Given the regularity with which we see patients with asthma and chronic 

obstructive pulmonary disease (COPD), it is important to have a framework 
and understand the extent, etiology, diagnosis, and treatment of these conditions. 
This article will establish such a framework, with a focus on the management of 
patients with asthma or COPD in the emergent setting.

This article will discuss emergent management of patients with asthma and 
COPD exacerbations, as well as the epidemiology, etiology, and pathophysiol-
ogy of each condition. Next, the clinical features and diagnostic parameters will 
be discussed, followed by a comprehensive discussion on the best way to manage 
these patients. 

Introduction 
Classically, asthma is thought to be a disease associated with childhood, while 

COPD is more commonly seen in older adults. The differences extend beyond 
just an age range: Asthma typically has reversibility in symptoms, while the 
symptoms of COPD tend to persist. However, one important feature that the ill-
nesses share is that they can present with exacerbations.  

Despite best efforts, patients with asthma and COPD will experience some 
exacerbations in their lifetime. A recent study concluded that 12.5% of asthma 
patients in the United States will experience at least one exacerbation in a 
12-month period, and 2.5% will experience two or more exacerbations in that 
same period.1 Estimates surrounding exacerbations of COPD are considerably 
higher: 44.3% experienced at least one exacerbation in a 24-month period, and 
26.3% experienced at least two episodes in that period.2 These percentages indi-
cate that there is a high number of exacerbations of airway disease.

Epidemiology
There is no doubt that the burden of these two diseases combined is staggering, 

both worldwide and in the United States. Worldwide, there are an estimated 262 
million people with asthma.3 In the United States, about 25 million people have 
asthma, which represents about 7.1% of the population (8% of adults and 7% of 
children have the disease).4 There are more than 1.5 million emergency depart-
ment (ED) visits each year because of new-onset or exacerbations of asthma, 
with more than 10% (176,000) of those visits resulting in an admission. Further, 
on average nearly 10 Americans each day die from this disease.5

The numbers for COPD are comparable. Worldwide, between 210 million 
and 600 million individuals have COPD. (There is a lot of uncertainty because 
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EXECUTIVE SUMMARY
 z Asthma is a disease that most often develops in children and 

generally is reversible. While many children are brought to the 
emergency department (ED) once audible wheezing in heard, 
chronic cough often precedes the wheezing and usually is the 
first symptom of an exacerbation. 

 z Chronic obstructive pulmonary disease (COPD) most often 
develops over years as a result of smoking and generally is 
not totally reversible. Patients generally present with cough, 
shortness of breath, and increased sputum production. 

 z As with any ED patient, patients with asthma or COPD should 
always be evaluated for emergent intubation. This is a clinical 
decision and should not wait for laboratory evaluation. 

 z Pneumothorax can cause a severe presentation and even 
death in patients with asthma or COPD. The pneumothorax 
does not need to be large to cause symptoms.

many people are undiagnosed.) In the 
United States, there are 15 million 
COPD patients, making it the third 
leading cause of disease in this country.6 
A study in 2015 examining self-reported 
ED visits by COPD patients older than 
35 years of age found that more than 
77% of these patients went to the ED 
for a COPD exacerbation in the past 
12 months, and nearly 20% of those 
were admitted to the hospital for further 
management.7

These large numbers make it inevitable 
that ED physicians will treat patients 
with one of these diseases with high 
frequency, making the task of closing the 
gap between what practitioners are doing 
and what they should be doing even 
more important.

Etiology
Although asthma and COPD both are 

chronic diseases, the exacerbations seem 
to be most problematic. Understanding 
what causes patients to have these wors-
ening episodes may help to decrease their 
frequency.

Asthma. The underlying etiology of 
asthma is multifactorial and hard to 
define. Genetics, maternal age and diet, 
maternal prenatal smoking history, and 
mode of birth (cesarean vs. vaginal deliv-
ery) all are thought to be risk factors for 
the disease.8 

Respiratory infections, particularly 
rhinovirus, influenza, and human meta-
pneumovirus, have long been associated 
with acute asthma exacerbations. A study 
published in 2017 showed a plausible 
link between the aforementioned viruses 
and asthma exacerbations, but, interest-
ingly, failed to show any clinical evi-
dence that they lead to an exacerbation.9 
Another study from 2018 evaluated the 
relationship between human rhinovirus 

(hRV) and exacerbations of asthma in 
children.10 The authors concluded that 
hRV was not an independent risk factor 
for a severe exacerbation.

Another common risk factor for 
asthma exacerbations is allergens, par-
ticularly inhaled allergens from pet hair, 
dust mites, indoor mold, or outdoor plant 
allergens such as pollen.11 The most com-
mon risk factors for asthma exacerbations 
probably are irritants, including cigarette 
smoke, cannabis smoke, and outdoor 
pollution. Exposure to cigarette smoke, 
either through actively smoking or 
through secondhand exposure, is known 
to increase both the frequency and the 
severity of asthma exacerbations.12,13 
Exercise, once thought to worsen asthma 
exacerbations, now is known to decrease 
the inflammation associated with epi-
sodes if the disease is well controlled in 
the individual. A Brazilian study from 
2015 followed 58 patients, divided into 
an exercise group and a control group, 
for three months and collected data on 
inflammatory marker levels and clinical 
symptoms.14 The results demonstrated 
that aerobic exercise decreases levels of 
inflammatory cytokines and improves 
the quality of life of patients with severe 
asthma exacerbations. Finally, there are 
several medications that can increase the 
likelihood of an exacerbation. The most 
common of these include aspirin and 
nonsteroidal anti-inflammatory drugs.

COPD. Risk factors for COPD over-
lap those for asthma to some degree. 
Smoking is the greatest risk factor for the 
development of COPD and the recur-
rence of exacerbations, as determined by 
a longitudinal study from Copenhagen.15 
Other factors, such as increased airway 
responsiveness, environmental expo-
sures, and atopy, also increase the occur-
rence of COPD. Interestingly, having 

childhood asthma also is associated 
with COPD in adulthood. Lastly, there 
are molecular risk factors for COPD. 
Some of these risk factors include gene 
polymorphisms, such as transforming 
growth factor (TGF) beta 1, antioxidant-
related enzymes such as glutathione 
S-transferases, or excess elastase. A 
detailed discussion of these risk factors is 
beyond the scope of this report.

Pathophysiology
The pathophysiology of asthma and 

COPD are somewhat different. 
Asthma. There are two parallel schools 

of thought regarding asthma. The first 
focuses on airway inflammation and the 
second deals with epithelial cell remodel-
ing of the airway.

The airway inflammation model is 
very similar to the response from a 
severe allergic reaction. There is an early 
phase involving mast cells and immu-
noglobulin E (IgE) antibodies and a 
late phase several hours later involving 
more innate immune cells.16 In the early 
phase, there is nearly immediate smooth 
muscle-mediated bronchoconstriction; 
the late phase involves recruitment of 
eosinophils, neutrophils, and other pro-
inflammatory cells to the bronchioles.

The second model, called the epithe-
lial-mesenchymal contribution model, 
involves a structural remodeling scenario. 
It is believed that structural cells, such 
as epithelial cells and smooth muscle, 
release cytokines that cause remodeling 
of the airway.17 This new architecture of 
the airway has a significantly increased 
subbasement thickness, directly con-
tributing to the reduced airflow in the 
bronchioles. Both models ascribe to the 
contraction of airway smooth muscle 
as the underlying process that causes a 
deterioration in airflow.
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COPD. There is no single pathologic 
process related to COPD because it is 
an umbrella term for multiple underly-
ing diseases, including emphysema, 
chronic bronchitis, and even asthma. 
Therefore, the pathology of the specific 
disease explains the pathology of COPD 
for a given patient. Chronic bronchitis, 
for example, is characterized by chronic 
inflammation with an increase in the 
number of neutrophils and lymphocytes. 
Alternatively, emphysema is a disease of 
the lung parenchyma destruction result-
ing in respiratory bronchioles and alveoli 
permanently dilated and a loss of alveolar 
surface area. 

Clinical Features
The overlap in clinical presentations 

of asthma and COPD is not surprising: 
Both diseases involve poorly functioning 
airways. In fact, asthma-COPD overlap 
is a suitable diagnosis when symptoms 
of both diseases are present. In most 
cases, there are enough subtle differences 
in symptomology that the entities are 
distinguishable.

Asthma. Asthma is commonly 
characterized by cough and wheezing. 
Patients, especially children, typically 
present with either a nocturnal cough 
or a persistent dry cough that lasts sev-
eral weeks. One study indicates that the 
most likely etiology of persistent cough 
is asthma.18 Wheezing, the second most 
common symptom associated with 
asthma, can be thought of as a marker 
of severity of a given exacerbation. A 
patient with milder symptoms exhibits 
only an expiratory wheeze that is pres-
ent only when the patient exhales. As 
the symptoms become more intense, the 
wheezing begins to be heard even as the 
patient inhales (inspiratory wheezing). 
Eventually, as the symptoms worsen, 
wheezing is heard without a stethoscope 
throughout the entire breath.

In asthma, the most common chief 
complaint is a cough and/or short-
ness of breath, whether for an initial 
diagnosis or an exacerbation. Other 
presenting symptoms of asthma include 
breathlessness, inability to talk in full 
sentences, and varying levels of mental 
alertness. The degree of breathlessness 
is on a spectrum from only occurring 
during heavy exertion (mild end of the 
spectrum) to occurring at rest (severe). 

Likewise, the inability to talk also is on 
a continuum, from being able to speak 
in full sentences to only being able to 
speak one-syllable words. The progres-
sion of mental alertness during an 
asthma exacerbation follows this course: 
As the severity of the attack increases, 
so does agitation and restlessness; this 
trend continues until the patient is 
so hypoxic that they become drowsy 
or stuporous. Signs that the typical 
patient exhibits are respiratory distress, 
tachypnea, often with accessory muscle 
use, tachycardia, and hypoxemia with 
or without cyanosis. Again, the degree 
of abnormality of these indicators 
depends on the episode severity. When 
evaluating an individual patient, it is 
important that the provider determine 
the following: previous doctor or ED 
visits, previous hospitalizations, history 
of endotracheal intubations for asthma, 
and medications being used.19

COPD. As mentioned, the symp-
toms of COPD seem to overlap those of 
asthma, as shown in Figure 1.

In fact, the three most common 
presenting symptoms of COPD are 
dyspnea, cough, and sputum produc-
tion. Where the disease symptomology 
differs is with wheezing and chest tight-
ness, which typically are less common in 
COPD.20 Commonly, patients will pres-
ent with symptoms of fatigue, unaware 
that the underlying cause is dyspnea on 
exertion. This happens more often in 

less active patients in whom the dyspnea 
becomes progressively more severe over 
time. It also is common for patients to 
present with a chronic cough productive 
of green sputum. This cough typically 
is more intense in the morning and 
resolves throughout the day. Patients 
also can present with a constellation of 
the symptoms mentioned earlier, with 
dyspnea plus cough plus breathlessness 
plus wheezing, etc. With or without 
fever, securing a COPD diagnosis with 
such a presentation can be difficult, and 
the differential diagnosis list can be 
quite long. 

Asthma-COPD Overlap (ACO) 
Syndrome. ACO is a rather complicated 
subject and will be discussed briefly here. 
It is identified in the literature as a syn-
drome with restricted airflow that shares 
many typical features of both asthma and 
COPD. The pathophysiology is multi-
faceted. Some patients with this condi-
tion may have had asthma and began 
smoking and, thus, became progressively 
short of breath and developed COPD 
over time. Alternatively, other patients 
may have underlying COPD and then 
developed hypersensitivity to an allergen 
and developed asthma. ACO is a condi-
tion that seems to have features of both 
asthma and COPD, yet there still are 
many unanswered questions regarding 
the exact etiology and diagnosis of the 
condition.21

Figure 1. Symptom Overlap for Asthma and Chronic  
Obstructive Pulmonary Disease
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Diagnostic Studies
Asthma. The diagnosis of asthma 

requires the presence of typical symp-
toms, such as cough and wheezing, and 
abnormal pulmonary tests. The second 
component of the diagnosis also has two 
subparts: abnormal expiratory flow of air 
and variability in airway function. 

Determining whether the expira-
tory airflow is normal or limited is best 
done with spirometry.22 Spirometry is 
commonly known to test the ratio of 
the forced expiratory volume in one sec-
ond (FEV1) to the forced vital capacity 
(FVC), known as the FEV1/FVC. Values 
less than 0.70 in adults and less than 0.90 
in children are indicative of obstructive 
lung disease. Older studies have shown 
that the greater the variability of the test 
results (if multiple tests are performed), 
the stronger the indication that asthma is 
the etiology. 

Once it has been established that a 
patient has obstructive lung disease, it is 
necessary to establish that the disease in 
question is asthma. This can be done in 
one of several ways. The most common 
way is with bronchodilation treatment. 
The patient is treated with a bronchodi-
lator, such as albuterol, and the spirom-
etry is performed again. The diagnosis of 
asthma is confirmed if the patient has an 
increase in FEV1 of greater than 12% or 
200 mL. 

Another common way of being fairly 
confident of an asthma diagnosis is with 
provocative testing. This test involves 
treating the patient with a known bron-
choconstrictor, such as methacholine or 
histamine, and determining the extent of 
the drop in FEV1. A drop of greater than 
20% is diagnostic. This diagnostic path-
way is outlined in Figure 2.

Other confirmatory tests include an 
anti-inflammatory treatment test (Does 
the FEV1 improve after four weeks of 
anti-inflammatory medications?) and 
exercise challenge testing (Does exercis-
ing lead to a significant drop in FEV1?). 
It should be noted that there are several 
populations in which diagnosing asthma 
is somewhat difficult. These include older 
adults, obese patients, and those with any 
smoking history.

COPD. As in asthma, the diagnosis of 
COPD depends on spirometry. The first 
step is to determine if the patient has an 
obstructive condition. This is defined as 
an FEV1/FVC fraction of less than 0.70. 
Next, the patient is treated with a bron-
chodilator, such as albuterol (0.4 mg is 
the standard dose), and the FEV1 ratio is 
measured a second time. If the new value 
still is less than 0.70, COPD can be diag-
nosed. The Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) fur-
ther classifies the severity of COPD based 
on the percent predicted FEV1 value 

(predictions are based on the individual’s 
age, sex, and height).23 

Differential Diagnosis
Asthma. Considering alternative 

diagnoses for a patient diagnosed with 
asthma may be necessary, especially for 
pediatric patients who are not respond-
ing well to traditional asthma treatments. 
This differential diagnosis list should 
include all conditions with asthma-like 
symptoms (note, this could be exten-
sive). This section will discuss when it is 
appropriate to consider other possible 
diagnoses.

It was mentioned earlier that per-
sistent cough is highly associated with 
asthma. However, there are other eti-
ologies that should be considered in 
patients with a chronic cough who are 
not responding to traditional asthma 
therapies.24 If a patient has a long-term 
cough that is associated with frequent 
upper respiratory infections, then 
cystic fibrosis should be considered, 
particularly if the symptoms were pres-
ent since birth. Other possible diag-
noses include a ciliary dyskinesia or an 
immunodeficiency. 

If the patient has a wet cough and 
seemingly responds well to antibiotics, 
then chronic bacterial bronchitis is a 
consideration. Alternatively, if there are 
gastro-enteral-esophageal symptoms 

Figure 2. Asthma Diagnosis
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alongside a chronic cough, then there 
should be a concern for aspiration or 
swallowing issues. An inspiratory stridor 
with the cough would suggest a tracheal 
or laryngeal disorder, such as croup. It 
should be noted that some conditions, 
particularly ciliary disorders, lead to 
childhood asthma, yet it still is impor-
tant to not miss the underlying cause. 
A persistent cough with a postnasal 
drip would suggest seasonal allergies. 
Lastly, a chronic cough associated with 
a sore throat and acid reflux indicates 
gastroesophageal reflux disease (GERD). 
Figure 3 shows which conditions should 
be added to the differential diagno-
sis based on other symptoms that are 
present.

COPD. It also is important to 
consider the differential diagnosis for 
COPD because COPD can mimic other 
diseases. Probably the most commonly 
missed diagnosis is heart failure.25 This 
condition must be considered whenever 
a patient presents with dyspnea, chest 
tightness, and wheezing — symptoms 
that look very much like COPD. As in 
COPD, airflow also may be limited in 
heart failure (albeit in a more restric-
tive pattern as opposed to obstructive). 
However, heart failure will have certain 
symptoms that are not seen in COPD, 

such as lower extremity edema and 
crackles on lung auscultation, but both 
conditions can appear similar. 

Tuberculosis is another condition that 
can mimic COPD. In fact, one study 
showed that more than 30% of tubercu-
losis patients have airflow obstruction. 
Bronchiectasis also should be suspected 
when a patient has a condition with 
exacerbations associated with dyspnea 
and productive cough. In this case, a 
computed tomography (CT) scan will 
show bronchial wall thickening and 
dilation of the airway lumen, which ulti-
mately differentiates it from COPD.26 

An important mimic of COPD and, 
more importantly, COPD exacerba-
tion, is pneumothorax. Patients typically 
present with hypoxia and sudden-onset 
unilateral chest pain. Even a small pneu-
mothorax can lead to significant symp-
toms. Therefore, the chest X-ray should 
be checked on patients with a COPD 
exacerbation. 

Lastly, pulmonary embolism (PE) 
should be considered for all patients 
with persistent hypoxia, especially if it is 
associated with tachycardia and pleuritic 
chest pain. There has been extensive 
research recently on the prevalence of 
PE in patients with a COPD exacerba-
tion. In a meta-analysis involving 17 

studies and more than 3,000 patients to 
determine the prevalence of PE in such 
patients, investigators found that, while 
the aggregate percentage of COPD 
patients with PEs was 17%, there was 
significant variability among the patient 
groups.27 Another study from 2021 
found the prevalence of PE to be closer 
to 12% and found that the prevalence 
varied based on how the PE was worked 
up (when the CT scan was performed).28

A third study examined the utility of 
a D-dimer level in COPD patients for 
detecting PE.29 This study found that 
while D-dimer alone was not useful in 
detecting PE in patients with COPD 
exacerbations, when combined with 
Wells criteria, PE could be detected reli-
ably, with a sensitivity and specificity of 
48% and 88%, respectively. Figure 4 illus-
trates appropriate differential diagnoses 
to consider for COPD.

Management
Asthma. Acute severe asthma can be 

managed at home or in a medical care 
setting (either a primary care provider’s 
office or the ED). Appropriate at-home 
management of an exacerbation, also 
referred to as a written asthma action 
plan, can reduce the risk of a mild exac-
erbation becoming severe by as much as 
two-thirds.30 These written asthma action 
plans include instructions for when 
patients should adjust their medication 
doses based on new symptoms. They also 
include directives on when the patient 
should return to their primary care pro-
vider or report to the ED. 

Most patients receive a prescription for 
either an inhaled short-acting beta- 
agonist (SABA) or an inhaled cortico-
steroid (ICS) plus a long-acting beta-
agonist (LABA) for as-needed relief 
of symptoms, with the SABA option 
being more common.31 Despite the 
SABA option being more common, 
current guidelines recommend patients 
increase doses of ICS + LABA when 
they develop worsening symptoms. 
Patients are advised to double, or even 
quadruple, their doses of this medication 
combination, if needed.  The maximum 
dose advised is 72 mcg of budesonide-
formoterol or 48 mcg of beclometasone-
formoterol in a 24-hour period. This 
strategy of significantly increasing doses 
of ICS + LABA has been shown to be 

Figure 3. Asthma Differential Diagnosis
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more effective than increasing doses of 
SABAs in preventing an exacerbation 
from requiring hospitalization. Further 
guidance for managing exacerbations at 
home include detailed instructions on 
when a patient should commence oral 
corticosteroids (most patients will have a 
supply on hand). 

The typical criteria for a patient 
to begin oral corticosteroids (OCS) 
are if they satisfy any of the follow-
ing: not responding to an increase in 
either SABA or ICS + LABA dosing 
as described earlier for three days; rapid 
deterioration; or a history of severe exac-
erbations. Meeting any of these would 
prompt the patient to begin a short 
course of OCS, usually 40 mg to 50 mg 
per day for about a week. After that, the 
patient should see their prescribing doc-
tor in two weeks for follow-up. If the 
patient has trialed the written asthma 
action plan and has persistent symptoms, 
they must go to primary care or the ED.

In a lower-acuity setting, the initial 
treatment for a moderate to severe 

exacerbation includes repeat administra-
tion of a SABA. Currently, guidelines 
recommend that the mode of admin-
istration be a pressurized metered dose 
inhaler (pMDI) with a spacer. The dose 
is 4-10 puffs every 20 minutes for an 
hour. Additionally, an oral steroid, such 
as prednisolone 40 mg, should be added. 
Finally, the patient should be provided 
oxygen (O2) with a goal saturation 
of 93% to 95%.32 After one hour, the 
patient should be reassessed. If there 
is no improvement or only minimal 
improvement, the patient should be 
transferred to a setting that can provide a 
higher level of care (e.g., ED). 

On arrival to the ED, a brief history 
and physical exam should be performed. 
The exam should look for signs of severe 
exacerbation, such as tachypnea or inabil-
ity to talk in full sentences. In addition, 
the exam should evaluate for complica-
tions, such as anaphylaxis or a pneumo-
thorax. Lastly, the exam should attempt 
to exclude other etiologies, such as heart 
failure or a foreign body. The need for 

intubation should be guided by the 
severity of the presentation, not a partic-
ular measured arterial blood gas (ABG). 
Common indicators for intubation 
include decreased level of consciousness, 
inability to speak more than one syllable, 
and rapidly worsening symptoms despite 
treatment. It should be noted that, once 
intubated, the patient will still require 
aggressive bronchodilator treatment 
and steroids. If there is no immediate 
indication for intubation, but the patient 
is having severe symptoms, the patient 
should be given supplemental oxygen 
through nasal cannula to sustain a satu-
ration of 88% to 93%. When considering 
the need for ventilation, noninvasive ven-
tilation is superior to invasive ventilation. 
The decision to initiate invasive methods 
(i.e., intubation) must be based on the 
patient’s wishes and the reversibility of 
the underlying cause. 

The most recent study investigating 
the usefulness of noninvasive ventila-
tion (NIV) is from 2017.33 Osadnik et al 
compiled 17 randomized controlled trials 

Figure 4. Chronic Obstructive Pulmonary Disease Differential Diagnosis
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and compared treatment of COPD exac-
erbation with NIV plus usual therapies 
to just the usual therapies. They found 
that adding NIV decreased the risk of 
mortality by 46% and, more encourag-
ing, decreased the need for intubation 
by 65%. Other studies investigating this 
topic are at least a decade old. Based on 
the existing research, old and new, the 
indications for placing a patient on NIV 
are fairly intuitive: the patient has respi-
ratory acidosis defined as a pH < 7.35 
and PaCO2 > 45, the patient has severe 
dyspnea on nasal cannula and exhibits 
signs of increased work of breathing 
with effort that is not sustainable, or 
the patient has a persistent inability 
to adequately oxygenate. If any one of 
those is present, NIV has been shown to 
have substantial benefit in the patient’s 
outcome.

Once the exam is complete and the 
patient does not need acute airway sup-
port, some pieces of objective data need 
to be collected to properly manage the 
patient. If possible, before treatment is 
started, a PEF or FEV1 should be mea-
sured. Lung function should continue 
to be measured at intervals through the 
stay in the ED to ensure improvement. 
Oxygen saturation ideally should be 
measured with pulse oximetry before 
oxygen therapy is started. ABG mea-
surements are only recommended for 
patients with an initial FEV1 of less than 
50% of predicted or for those who are 
not improving. Routine ABGs are not 
indicated. Likewise, chest X-rays typi-
cally are not indicated unless the patient 
is not responding to treatment or there is 
concern for a complicating etiology. 

Guidelines indicate that treatment in 
the ED is very similar to treatment at a 
primary care setting. Initially the patient 
should be provided oxygen via a nasal 
cannula or, if this mode is not sufficient, 
with a nonrebreather mask. It is not rec-
ommended to use high-flow nasal can-
nula unless absolutely necessary. Oxygen 
still can be provided to the patient even 
if there is not continuous pulse oximetry 
available. 

The initial pharmacological interven-
tion is an inhaled SABA, with dosing 
repeated until symptoms improve. The 
literature indicates that the most efficient 
mode of administration of the SABA is 
with a pMDI. A study by Colacone et al 

showed that albuterol given via a pMDI 
is equally effective and just as safe as wet 
nebulized albuterol in promoting bron-
chodilation.34 A second study by Burger 
at al from 2021 indicated that providing 
nebulized albuterol contributed to signif-
icantly more muscle weakness in pediat-
ric patients compared with patients who 
took albuterol with a pMDI.35 Currently 
there is limited research comparing the 
use of continuous nebulizers to intermit-
tent nebulizers, and most of the studies 
were published decades ago. 

Intravenous (IV) beta-agonist admin-
istration is not routinely recommended 
for patients. Additionally, intramuscular 
epinephrine is indicated only for patients 
with anaphylaxis but is not widely 
used in situations where there is no 
anaphylaxis.

The criteria for adding systemic corti-
costeroids in the ED are slightly different 
than the criteria for adding them in the 
primary care setting. In the ED, systemic 
steroids should be added to virtually all 
exacerbations.36,37 Patients who meet any 
of the following criteria especially will 
need steroid therapy: 

• if the SABA treatment does not pro-
vide lasting improvement in symptoms; 

• if the current exacerbation occurred 
while the patient was already on a course 
of steroids; or 

• if the patient has previously required 
corticosteroids during an exacerbation. 

The mode of corticosteroid adminis-
tration is largely at the discretion of the 
physician. Research indicates that oral 
steroids are as effective as intravenous 
steroids. The oral route should be avoided 
when the patient’s respiratory status pre-
vents the ability to safely swallow, if the 
patient has an altered mental state, or if 
the patient is vomiting. Prednisone is the 
most common steroid for asthma exacer-
bations, and the most studied daily dose 
is 0.5 mg/kg.38 The most effective dura-
tion of steroid treatment was believed 
to be 10-14 days; however, more recent 
studies have shown that a course half as 
long (five to seven days) is equally effica-
cious. This shorter course may avoid the 
need for a steroid taper. 

It is worthwhile to discuss the utility 
of ICS. Current guidelines state that if 
patients are not taking systemic steroids 
at the time of the exacerbation, then ICS 
given within an hour of presentation 

can reduce the risk of hospitalization.39 
However, if the patient is taking steroids, 
the usefulness of ICS is unclear. (Note, in 
children, the evidence suggests that both 
systemic steroids and ICS are beneficial.) 
A recent Norwegian study argued that 
inhaled steroids are not necessarily help-
ful for patients having exacerbations, 
especially if they are already using ICS 
at home.40 Specifically, the authors argue 
that there are no studies to support the 
British guidelines recommending dose 
doubling of ICS for patients experienc-
ing an acuity in symptoms. In fact, the 
authors cite several studies showing no 
benefit to increased doses of ICS in 
the emergent setting. In summary, the 
Global Initiative on Asthma (GINA) 

is somewhat vague about using ICS in 
the ED, so it is left up to the physician’s 
discretion.32 

Albuterol probably is the most com-
monly administered medicine in the 
treatment of acute asthma exacerbation. 
Yet, evidence demonstrates albuterol can 
be more effective in terms of improving 
lung function as well as reducing hospi-
talizations if it is given with ipratropium 
bromide, an anticholinergic that often is 
nebulized.41 Interestingly, there does not 
seem to be a benefit from ipratropium 
bromide once the patient is admitted, 
particularly in children. 

Magnesium is another medication 
that should be considered for patients 
with worsening asthma. The indication 
for adding magnesium sulfate in the ED 
for an acutely ill patient is if they fail 
to improve with traditional treatment 
and have persistent hypoxemia. In some 
patients, the literature hints that adding 
2 g of IV magnesium sulfate has been 
shown to reduce the need for admis-
sion, yet in mild to moderate asthma 
exacerbations, adding this medication 
has been shown to be as beneficial as 
a placebo. Note, this does not apply to 
severe exacerbations, wherein adding 
magnesium has been shown to be more 
beneficial than a placebo.42 The evidence 
also suggests that the mode of admin-
istration may be important: nebulized 
magnesium sulfate is less efficacious 
than the IV formulation, although the 
data on that are nearly a decade old. The 
mechanism for how magnesium sulfate 
works to improve airway function is 
unclear, yet there are several proposed 
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mechanisms, such as directly relaxing 
smooth muscle or having some anti-
inflammatory effect. Figure 5 illustrates 
these interventions.

Phosphodiesterase inhibitors, such as 
aminophylline and theophylline, are not 
recommended because of their safety 
profile in the setting of SABAs and 
anticholinergic drugs. Aminophylline, 
when given IV, can have very serious 
side effects and has not been shown to 
improve patient outcomes.43 Despite 
its limited effectiveness, it still is 
an approved treatment in Japanese 
guidelines.44

Leukotriene receptor antagonists 
(LTRA) are another class of medications 
that have almost no utility in asthma 
exacerbations, and there is only a small 
amount evidence indicating they are 
helpful at all. LTRAs are not generally 
advised for exacerbations.

Helium oxygen therapy, commonly 
referred to as Heliox, is not standard of 
care for most acute exacerbations. There 
may be some benefit in severe cases, yet 
its availability tends to be limited in EDs 
and, thus, it typically is not used.

COPD. Management of COPD in 
the ED depends on the severity of the 

exacerbation and whether the exacerba-
tion can be managed on an outpatient 
or inpatient basis. The goal of managing 
these episodes is to lessen the impact 
of the exacerbation and to prevent poor 
downstream effects and outcomes.45 The 
general approach to controlling exacerba-
tions includes: 

• administration of bronchodilators 
and other medications; 

• possible invasive or noninvasive 
mechanical ventilation; and 

• treatment of underlying medical 
condition. 

The three main medication classes 
are bronchodilators, steroids, and anti-
biotics. As in asthma exacerbations, the 
most commonly ordered bronchodilator 
for a COPD exacerbation is a short-
acting beta-agonist, such as albuterol. 
Interestingly, although there is a paucity 
of evidence supporting this treatment, it 
is the recommended first-line medica-
tion. Beta-agonists may or may not be 
paired with an anticholinergic agent, 
such as ipratropium. The delivery route 
of this medicine seems to have little 
effect on the improvement in FEV1 
between before and after treatment. 
The delivery method usually is either 

with an MDI or, more typically, with a 
nebulizer. Recommendations state that 
if the medication is nebulized, it should 
be air-driven and not oxygen-driven 
because of the concern for suppress-
ing the respiratory drive and causing 
hypercapnia. 

Data supporting the use of corti-
costeroids in COPD exacerbation are 
roughly 20 years old, yet, despite the 
lack of recent data, use of this medica-
tion still is supported by the guidelines. 
It is commonly accepted that cortico-
steroids shorten recovery time, improve 
FEV1, and improve oxygenation. 
Further, the data suggest that steroids, 
when used appropriately, decrease the 
risk of treatment and decrease the 
length of indicated hospitalization.45 
Recommendations regarding the dose 
and course of corticosteroids seem to 
be ever evolving, with shorter courses 
becoming more standard. 

A Danish study from 2019 investi-
gated the outcomes for COPD exacerba-
tion with a five-day course of prednisone 
compared to a 10-day course.46 More 
than 10,000 patients were included in 
this study, and the primary outcomes 
were development of pneumonia after 

Figure 5. Management of Asthma Exacerbation at Home and in the Emergent Setting

SABA: short-acting beta-agonist; LABA: long-acting beta-agonist; ICS: inhaled coritcosteroid; OCS: oral corticosteroid; O2: oxygen; MDI: metered dose 
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the exacerbation and mortality after the 
exacerbation. The results showed that 
the patients receiving a 10-day course of 
steroids had higher rates of pneumonia 
and all-cause mortality than the patients 
receiving the shorter course within 12 
months of the exacerbation. This study 
was largely responsible for the current 
guidelines recommending a five-day 
course of 40 mg of prednisone. Note, no 
taper is required with this regimen. In 
the ED, there is no benefit to providing 
IV corticosteroids. Steroids should be 
given orally unless the patient cannot 
tolerate anything by mouth because of 
mental status changes, severe tachypnea, 
or vomiting.

The efficacy of antibiotics during 
a COPD exacerbation remains to be 
determined, since there are multiple 
conflicting reports. However, when 
there are clinical signs of a concur-
rent bacterial pneumonia, the data are 
clearer regarding the benefit of antibiot-
ics. There is even some evidence that 
sputum color may be highly sensitive 
for detecting an associated bacterial 
pneumonia.47 A systematic review 
from more than a decade ago revealed 
that antibiotics can reduce the length 

of hospitalization and reduce sputum 
production.48 Although this is an older 
study, it supports the use of antibiotics 
for severely ill patients; no more-recent 
studies support this. 

There have been some studies suggest-
ing the use of a positive procalcitonin 
level as a prompt to initiate antibiotics. 
The data merely suggest that, while this 
method works to reduce antibiotic use, 
it has little effect on outcome measures, 
such as length of hospitalization and 
mortality. The most comprehensive 
guidelines suggest using antibiotics only 
if the patient has all of the following: 
dyspnea, increased sputum production, 
and purulent sputum, or if they require 
invasive or noninvasive ventilation (the 
data supporting this are more than five 
years old). 

The choice of antibiotic has not been 
studied recently, but older studies sug-
gest that the chosen antibiotic depends 
on the frequency of exacerbations for a 
particular patient.49 If the patient tends 
to have less frequent exacerbations, 
then a macrolide or a penicillin would 
be appropriate. However, if the patient 
has more frequent episodes or requires 
intubation during their exacerbations, 

then coverage for Pseudomonas would 
be appropriate, usually with 
piperacillin-tazobactam. 

Finally, the underlying cause should 
be treated. This may involve providing 
antibiotics for a pneumonia, diuresing 
a patient with a congestive heart fail-
ure exacerbation, or removing irritants 
to which the patient may have been 
exposed. This arm of management often 
is beyond the scope of the ED and is 
best managed on hospital admission. The 
three arms of COPD management in the 
ED are illustrated in Figure 6.

Practice Gaps
It is important to note that, while the 

guidelines are up to date regarding best 
practices, much of the evidence sup-
porting the guidelines is more than five 
years old. This suggests the need for new 
research that investigates the efficacy of 
some of the more controversial aspects 
of treatment, such as corticosteroids or 
antibiotics. 

Summary
This article has explained that the 

burden of disease of asthma and COPD 
are extensive, both in the United States 

Figure 6. Management of Chronic Obstructive Pulmonary Disease in the Emergent  
Setting

OCS: oral corticosteroids; COPD: chronic obstructive pulmonary disease; SABA: short-acting beta-agonist; NIPPV: noninvasive positive pressure ventilation; 
ICS: inhaled corticosteroid: O2: oxygen; MDI: metered dose inhaler
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and across the globe. The risk factors for 
asthma seem to be more complicated and 
less understood than the risk factors for 
COPD, for which long-term smoking is 
the main risk factor. Diagnosing either 
condition depends on a high degree 
of suspicion coupled with spirometry 
measurements. Although both diseases 
commonly present to the emergent set-
ting, it is necessary to keep the differ-
ential diagnosis broad so as not to miss 
other common etiologies of cough and 
dyspnea. Finally, asthma and COPD 
are two distinct entities that often have 
similar appearing exacerbations. The 
subtle differences in clinical presentation 
can make managing these diseases in 
the ED somewhat challenging. Further 
complicating treatment is the scarcity of 
recent research and data supporting con-
ventional treatments recommended by 
current guidelines. 
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CME/CE Questions
1. The estimated number of patients 

with asthma in the United States is 
closest to which of the following?
a. 2.5 million
b. 25 million 
c. 50 million
d. 100 million

2. Which of the following is the most 
common risk factor for asthma 
exacerbations?
a. Exercise
b. Respiratory infections
c. Irritants, such as cigarette smoke 
d. Congenital respiratory disease

3. What is the greatest risk factor 
for developing chronic obstruc-
tive pulmonary disease (COPD) 
exacerbations?
a. Chronic smoking 
b. Respiratory infections
c. Exercise
d. Congenital respiratory disease

4. What is believed to be the most 
likely pathophysiology of COPD 
exacerbations?
a. Secondary to chronic  

inflammation
b. Caused by significant structural 

changes in the airway
c. Due to acute inflammation from 

innate immune cells
d. Multivariate and dependent on 

the underlying disease 
5. What are the two most common 

presenting symptoms of a COPD 
exacerbation?
a. Wheezing and chest tightness
b. Fever and chest pain
c. Dyspnea and productive cough 
d. Syncope and weight changes

6. What are the two requirements for 
the diagnosis of asthma or COPD?
a. Persistent cough and concerning 

chest X-ray
b. Dyspnea and an elevated white 

blood cell count
c. Persistent fever and abnormal 

exercise endurance testing
d. Typical symptoms and abnormal 

pulmonary function tests 
7. In the emergency department, what 

is the first diagnostic study for 
patients with an asthma exacerba-
tion, if possible, recommended by 
the guidelines?
a. Procalcitonin
b. Arterial blood gas
c. Forced expiratory volume 
d. Complete blood count with  

differential
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Management of Asthma and Chronic Obstructive  
Pulmonary Disease Exacerbations

Symptom Overlap for Asthma and Chronic Obstructive 
Pulmonary Disease

Asthma

COPD

Cough

Dyspnea

Fatigue

Wheezing 

Chest 
tightness

Sputum 
production

Fever

Asthma Diagnosis

Coughing and wheezing

Pulmonary function 
testing

Spirometry
FEV1/FVC < 0.70 in adults 

or < 0.90 in children

Bronchoconstrictor 
treatment

Obstructive lung 
disease diagnosis

FEV1 decrease of 
20% or more

Bronchodilator 
treatment

Asthma diagnosis
FEV1 increase of 
12% or 200 mL

Asthma Di� erential Diagnosis

GERD: gastroesophageal re� ux disease; URI: upper respiratory infection

Seasonal 
allergies

GERD
Croup

Asthma
Chronic cough

Postnasal 
drip

Wet c
ough

Sore
 th

ro
at

Frequent URI

Inspiratory 

stridor

Chronic 
bacterial 

bronchitis

Cystic � brosis
Ciliary dyskinesia

Immunode� ciency
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Management of Asthma Exacerbation at Home and in the Emergent Setting

SABA: short-acting beta-agonist; LABA: long-acting beta-agonist; ICS: inhaled coritcosteroid; OCS: oral corticosteroid; O2: oxygen; MDI: metered dose 
inhaler; IV: intravenous

Asthma 
exacerbation

Increase frequency of 
inhaled SABA

Written asthma 
action plan

Double dose of LABA 
and ICS

Quadruple dose of 
LABA and ICS

Add OCS
or

If symptoms persist

Emergency 
Department

oxygen therapy

medication therapy

O2 via nasal 
cannula

O2 via 
nonrebreather

If severity 
indicates

Noninvasive positive 
pressure ventilation

Inhaled SABA via 
nebulizer or MDI 
(preferred)

If not taking 
OCS

Oral 
corticosteroids

Inhaled corticosteroids 
(given within 1 hour)

IV magnesium

Management of Chronic Obstructive Pulmonary Disease in the Emergent Setting

OCS: oral corticosteroids; COPD: chronic obstructive pulmonary disease; SABA: short-acting beta-agonist; NIPPV: noninvasive positive pressure ventilation; 
ICS: inhaled corticosteroid: O2: oxygen; MDI: metered dose inhaler

COPD 
Exacerbation

SABA + ipratropium
via nebulizer or MDI 
(no preference)

OCS + outpatient 
course

Antibiotics

Only if criteria are met:
• dyspnea
• increased sputum and 
purulent sputum
or
• Invasive or noninvasive 
ventilation required

O2 via nasal cannula

O2 saturation goal 88% to 93% 
minimum

O2 via nonrebreather NIPPV
Only if at least one is met:
• pH < 7.35 and PaCO2 > 45
• Severe dyspnea or increased 
work of breathing on lesser O2 
support
• Persistent O2 saturation < 88%

Intubation

Treat underlying condition Antibiotics for pneumonia
Diuresis for congestive heart failure
Anticoagulation for pulmonary embolism

Chronic Obstructive Pulmonary Disease Di� erential Diagnosis

COPD: chronic obstructive pulmonary disease

Pneumothorax

Pulmonary 
embolism

Acute 
congestive 

heart failure

COPD
Dyspnea, chest 

tightness

Sudden onset
unilateral chest 
pain

Fever

Pleurit
ic 

ch
est 

pain

Dyspnea

Low
er 

extrem
ity 

edem
a

Productive 
cough

Crackles

Ta
ch

yc
ar

dia

Tuberculosis

Bronchiectasis
Chronic bronchitis
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