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sthma-COPD overlap (ACO) presents in per-
sons (primarily adults) with persistent airfl ow 
limitation along with clinical symptoms re-

fl ective of both asthma and chronic obstructive pul-
monary disease (COPD). This is a term that encom-
passes many clinical phenotypes with disparate 

underlying pathophysiology. Patients with ACO have 
various clinical symptoms and pathways, which em-
body a heterogenous, composite infl ammatory process 
that is poorly understood.1 A 2021 systematic review 
and meta-analysis concluded that patients with ACO 
have a higher number of exacerbations per year than 
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ACO does not indicate a single disease but 

rather several different phenotypes and 

multiple underlying mechanisms.

patients with COPD alone.2 ACO is correlated with 
worsened lung function values, more frequent exacer-
bations, and poor quality of life with a variation of 
clinical symptoms.2 A meta-analysis approximated that 
2% of the general population globally is affl icted with 
ACO.3 A study of patients in primary care settings in 
the United Kingdom found that 20% of patients with 
asthma, COPD, or both have ACO.4 Patients with ACO 
are seen frequently in general practice and are often 
misdiagnosed and given inappropriate care.4,5 It is es-
sential that primary care NPs diagnose ACO early, ini-
tially manage, and refer when appropriate to ensure 
positive patient outcomes.

 ■ Defi nition and diagnostic criteria for ACO
The Global Initiative for Asthma (GINA) defi nes asthma 
as “a heterogeneous disease, usually characterized by 
chronic airway infl ammation. It is defi ned by the history 
of respiratory symptoms such as wheeze, shortness of 
breath, chest tightness and cough that vary over time 
and in intensity, together with variable expiratory air-
fl ow limitation.”6 The Global Initiative for Chronic Ob-
structive Lung Disease (GOLD) defi nes COPD as “a 
common, preventable, and treatable disease that is char-
acterized by persistent respiratory symptoms and air-
fl ow limitation that is due to airway and/or alveolar 

abnormalities usually caused by signifi cant exposure to 
noxious particles or gases and infl uenced by host factors 
including abnormal lung development.”7

Though recognized as a clinical syndrome, cur-
rently there is no prevailing defi nition for ACO. ACO 
does not indicate a single disease but rather several 
different phenotypes and multiple underlying mecha-
nisms.6 Prevalence is dependent on diagnostic criteria, 
which are not clearly defi ned.8

The GINA/GOLD fi rst reported clinical character-
istics suggestive of ACO in 2015.9 These include patients 
older than 35-40 years of age with evidence of airfl ow 
obstruction on spirometry that is at least partly revers-
ible with bronchodilator challenge along with presence 
of other clinical fi ndings consistent with asthma. These 
findings may include eosinophilia in the blood or 

sputum, in conjunction with clinical features consistent 
with COPD.1,9 In 2016, an expert panel developed a 
defi nition that is based on clinical criteria. ACO is di-
agnosed for patients meeting all three major and at least 
one minor diagnostic criteria.10 Major criteria include 
persistent airfl ow limitation in people age 40 or older, 
smoking history of 10 or more pack-years or equivalent 
indoor or outdoor air pollution exposure, and asthma 
history or bronchodilator response of greater than 400 
mL in forced expiratory volume in 1 second (FEV

1
). 

Minor criteria include documented history of atopy or 
allergic rhinitis; bronchodilator response of FEV

1
 at least 

200 mL and 12% from baseline values on two or more 
visits; and peripheral blood eosinophilia count of at least 
300 cells/mcL.1-3,8,10 ACO was suggested as an interim 
clinical label by a joint American Thoracic Society/
National Heart, Lung, and Blood Institute workshop 
report in 2017, but the group decided against developing 
a single, universal defi nition.1,11

 ■ Spirometry interpretation
Spirometry interpretation is paramount in the diag-
nosis of asthma, COPD, and ACO (see Normal spi-
rometry results). Principal metrics for a diagnosis of 
asthma include reduced FEV

1
/forced vital capacity 

(FVC) ratio (less than 0.75-0.80 in adults) and post-
bronchodilator increase in FEV

1 
of 

more than 12% and more than 200 
mL. Diagnosis of COPD is deter-
mined by postbronchodilator FEV

1
/

FVC less than 0.7, and FEV
1 
is used 

to qualify severity. FEV
1
 less than 

80% increases exacerbation and 
mortality risk. ACO diagnosis is dependent on a post-
bronchodilator result of FEV

1
/FVC less than 0.7 and 

postbronchodilator increase in FEV
1
 of greater than 

or equal to 200 mL and 12% from baseline.6

 ■ Investigational diagnostic testing
Ongoing studies are showing promise in utilizing other 
infl ammatory markers specifi c to ACO to aid in diag-
nosis. Fractional exhaled nitrous oxide (FeNO) of 
greater than 50 parts per billion (ppb) in patients who 
do not smoke is a marker for eosinophilic airway in-
flammation and may assist with diagnosis of ACO 
in some patients; however, no specific values are 
 established for identifi cation of patients with ACO.5,10 
Studies regarding FeNO for diagnosing ACO are 
 incongruent, and more research is needed.12
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Blood eosinophils along with immunoglobulin E 
(IgE) are elements of the T helper 2-mediated re-
sponse.12 Elevated blood eosinophil levels are indica-
tive of eosinophilic airway infl ammation; levels of 300 
cells/mcL or greater combined with elevated serum 
interleukin (IL)-4 are associated with ACO. Like other 
biomarkers, there are no clearly defi ned levels in pa-
tients with ACO.7 IgE is indicative of allergic asthma 
and does not rule out COPD.5 Elevated IgE levels play 
an important role in guiding treatment with IgE-
specifi c therapy in certain patients with ACO.12

In a large multicenter observa-
tional study, evidence of sputum 
eosinophilia was reported to be more 
accurate than blood eosinophil con-
centration in identifying patients 
with more severe disease and more 
frequent exacerbations.13 Sputum 
eosinophilia may prove to be a reliable test for diagnos-
ing different phenotypes of chronic airway diseases; 
however, there is a lack of available testing, and special-
ized training is required for dependable testing.12,13

A 2019 study reported elevated periostin levels in both 
asthma and ACO but not in COPD. Serum chitinase-3-like 
protein 1 (YKL-40) was shown to be elevated in both 
COPD and ACO but not asthma. Serum periostin levels 
were comparable between asthma and ACO. YKL-40 was 
comparable between ACO and COPD, concluding that 
both markers may be benefi cial in identifying ACO.14

Histidine is an essential amino acid associated with 
infl ammation. Urinary L-histidine levels were found to 
be much higher in patients with ACO than in those 
with either asthma or COPD alone. Urinary L-histidine 
is promising as a biomarker for ACO.12,15

Vascular endothelial growth factor (VEGF) is a 
glycosylated peptide component found in tissues with 
increased blood supply including lung tissue. VEGF is 
involved in airway remodeling. A 2020 study by Ding 
et al. found serum levels of IL-9 as well as levels of 
VEGFA (part of the VEGF family) signifi cantly elevat-
ed in patients with ACO compared with those without 
ACO. Levels of IL-8 and IL-17A were significantly 
lower in patients with ACO compared with the non-
ACO group. Also, reported VEGFA was negatively 
correlated with FEV

1
/FVC and IL-8 and IL-17A were 

positively correlated with FEV
1
/FVC. The conclusion 

was that IL-8 was highly sensitive and VEGFA was 
highly specifi c, potentially aiding in the diagnosis of 
ACO.16

Prostaglandin D2 (PG-D2) is an inflammatory 
marker. In a 2020 study, FEV

1
/FVC levels were found 

to be negatively correlated with PG-D2 levels in patients 
with ACO. It was determined that PG-D2 may be used 
as a diagnostic biomarker to differentiate asthma and 
ACO from COPD (see Investigational testing for ACO).17

 ■ Pharmacologic management of ACO
GINA recommends a four-step approach to diagnose 
and manage ACO. The fi rst step is history and clinical 
assessment to establish respiratory symptoms, history of 
asthma diagnosis, and exposure to risk factors for COPD. 

Normal spirometry results27

Test Parameters Measured Normal Results

Tidal Volume (TV) Normal volume of air inhaled or exhaled in a resting subject 500 mL

Inspiratory reserve volume (IRV) Additional amount of air inhaled over and above the TV 2.1-3 L

Expiratory reserve volume (ERV) Volume of air exhaled from the resting position (after 
exhalation of TV)

800-1,100 mL

Forced vital capacity (FVC) Total amount one can exhale after deep inspiration 
(sum of TV, ERV, and IRV)

3.88-5.0 L

Forced expiratory volume in one 
second (FEV1)

Volume of the FVC exhaled in the fi rst second 3.12-3.96 L

FEV1/FVC ratio Detects early obstruction ≥80% predicted

Elevated IgE levels play an important role in 

guiding treatment with IgE-specifi c therapy 

in certain patients with ACO.
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Detailed history and assessment can help providers dis-
tinguish asthma from COPD (see Approach to initial 
treatment in patients with asthma and/or COPD).

The second step is spirometry for confi rmation of 
persistent airfl ow limitation and variable expiratory 
airfl ow limitation. Spirometry should be performed 
with the patient’s fi rst visit prior to starting any medica-
tions to prevent skewed results. This will corroborate 
airfl ow limitation and reversibility.

The third is selecting initial treatment. Pharma-
cotherapy for asthma should include inhaled corti-
costeroid (ICS) to prevent episodes of exacerbations, 
improve symptoms, and prevent death. Long-acting 
beta-agonists (LABAs) and/or long-acting musca-
rinic antagonists (LAMAs) should be added as need-
ed. LABA and/or LAMA therapy should not be ad-
ministered without ICS.  ICS-formoterol may be used 
as the reliever for mild asthma and as both reliever 
and maintenance therapy for moderate-severe 
asthma.6

Pharmacotherapy for COPD should include short-
 acting beta-agonist (SABA) as needed and LABA or 
LAMA or both. ICS is added only with hospitalizations, 
two or more exacerbations/year requiring oral corti-
costeroids (OCS), or blood eosinophils of 300/mcL or 
greater. High doses of ICS should be avoided due to 
risk of pneumonia in patients with features of COPD.7

GINA recommends initially treating ACO as asth-
ma, which consists of low- or medium-dose ICS based 

on symptoms and risk of adverse effects, including 
pneumonia. These patients will usually also require 
LABA and/or LAMA, which should not be adminis-
tered without ICS.

The last step is referral for specialized evaluation 
if indicated. Patients requiring referral are those not 
responding to treatment; those with frequent exacer-
bations; those in whom an alternative diagnosis needs 
to be explored; those with atypical or additional symp-
toms; patients with additional comorbidities that 
might hinder or affect assessment or management of 
asthma and/or COPD; and those who have issues with 
ongoing ACO management.6

 ■  Nonpharmacologic management 
and patient education

Patients with ACO require frequent follow-up. Ap-
propriate inhaler technique increases medication ef-
fi ciency and therefore decreases usage, dosage, and 
adverse reactions. Inhaler technique should be ad-
dressed at each visit.6,7

Smoking cessation should also be discussed at 
each visit. Cessation of smoking, including vaping 
and marijuana use, is vital in the nonpharmacologic 
treatment of ACO.6,18 A 2021 study reported that 
ACO was twice as likely among adults who used e-
cigarettes compared with adults who did not smoke 
cigarettes or e-cigarettes.19 Pharmacotherapy and 
nicotine replacement increase long-term success.7 

 Investigational testing for ACO7,12-17

Test Role

FeNO Values >50 ppb in patients who do not smoke indicate eosinophilic infl ammation
Specifi c values not established for ACO

Blood eosinophils, IL-4 Values of ≥300 cells/mcL combined with elevated IL-4 are associated with ACO

IgE May help to guide treatment of ACO

Sputum eosinophils More accurate than blood eosinophils
Lack of available testing
Specialized training required

Periostin, YKL-40 May be benefi cial to diagnose ACO
More research needed

Urinary L-histidine Higher in patients with ACO than in those with asthma or COPD alone

IL-8, VEGFA IL-8 is highly sensitive and VEGFA is highly specifi c in the diagnosis of ACO

PG-D2 May be used to differentiate asthma and ACO from COPD

Abbreviations: FeNO, fractional exhaled nitrous oxide; IL-4, interleukin-4; ppb, parts per billion; PG-D2, prostaglandin D2; VEGFA, vascular endothelial growth factor 
A; YKL-40, chitinase-3-like protein 1
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The combination of pharmacotherapy and behav-
ioral support improves outcomes. GOLD guidelines 
recommend the fi ve As approach: ask, advise, assess, 
assist, and arrange.7

Recommended vaccines for patients with asthma, 
COPD, and ACO include infl uenza (annually); tetanus, 
diphtheria, and pertussis (Tdap); Zoster; and pneu-
mococcal vaccines. Both pneumococcal vaccines 
(PCV13 and PPSV23) are recom-
mended for patients age 65 or older, 
and PPSV23 is recommended for 
younger patients with COPD and/
or asthma.6,18,20 COVID-19 vaccines 
should be given to patients with 
ACO. These should be given in a 
healthcare setting where anaphylaxis may be treated 
if necessary. These patients should also continue wear-
ing masks and avoiding close contact when out in 
public.6

The World Health Organization recommends that 
all patients diagnosed with COPD be screened for 

alpha-1 antitrypsin defi ciency (AATD) at least once. 
A low concentration (less than 20% of normal) is 
highly predictive of AATD and requires referral to a 
specialist.7

Active lifestyle and exercise are important in pa-
tients with ACO.6,7 Pulmonary rehabilitation is defi ned 
as “a comprehensive intervention based on thorough 
patient assessment, followed by patient-tailored thera-

pies that include, but are not limited to, exercise train-
ing, education, self-management intervention aiming 
at behavior change, designed to improve the physical 
and psychological condition of people with chronic 
respiratory disease and to promote the long-term ad-
herence to health-enhancing behaviors.”7,21 Pulmonary 

Approach to initial treatment in patients with asthma and/or COPD

GOLD: Global Initiative for Obstructive Lung Disease; ICS: inhaled corticosteroid; LABA: long-acting β2-agonist; LAMA: long-acting muscarinic antagonist 

©2021 Global Initiative for Asthma, reprinted with permission. Available from  www.ginasthma.org

Pulmonary rehabilitation has proven to 

be the most effective therapy to improve 

symptoms, overall health, and exercise 

tolerance.
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rehabilitation has proven to be the most effective ther-
apy to improve symptoms, overall health, and exercise 
tolerance.7 A small 2020 randomized controlled trial 
of a short-term pulmonary rehabilitation program in 
patients with ACO resulted in improved functional 
capacity and quality of life, but did not change pulmo-
nary function.22

 ■ Investigational drugs
Immunotherapy targets various neurohormonal path-
ways in asthma and may play a role in patients with 
ACO and severe allergic asthma who do not respond 
to bronchodilator therapy. A study by Maltby et al. 
established that  omalizumab therapy improved asthma 
symptoms and quality of life in patients with severe 
allergic asthma and overlapping COPD.23

Mepolizumab and benralizumab have also been stud-
ied in patients with COPD and eosinophilic asthma. Me-
polizumab was found to reduce the annual rate of exacer-
bations in patients with COPD and an eosinophilic 
phenotype and in patients with severe eosinophilic asth-
ma.12,24 No reduction of exacerbations was associated with 
benralizumab for patients with COPD and eosinophilic 
infl ammation.12,25

Another medication that shows potential in the 
treatment of ACO includes  metformin. Metformin is 
normally used in the treatment of type 2 diabetes. Met-
formin has also shown to be effective in decreasing al-
lergic airway infl ammation and asthma exacerbations. 
Metformin’s mechanism of action is inhibition of 
smooth muscle proliferation through cytokine prolifera-
tion, and it decreases airway infl ammation in allergic 
asthma. Wu et al. concluded that metformin use pro-
duced fewer respiratory exacerbations and improved 
quality of life in persons with ACO but not COPD alone. 
Further research to answer these questions is needed.26

 ■ Conclusion
ACO presents in persons with persistent airfl ow limita-
tion along with clinical symptoms refl ective of both 
asthma and COPD, especially in adults. Patients with 
ACO have worsened lung function values, frequent 
exacerbations, and poor quality of life, and present 
with a variety of clinical symptoms.2 Of patients who 
present to primary care with asthma, COPD, or both, 
20% have ACO.4 In general practice, patients with ACO 
are often misdiagnosed and given inappropriate care.4,5

GINA and GOLD guidelines recommend a step-
wise clinical approach for evaluation and management 

of ACO. Mainstay medications currently are ICS, LA-
BAs, and LAMAs. LABA and LAMA cannot be given 
without ICS in patients with asthma or ACO because 
of increased risk for death. Appropriate diagnosis is 
critical for the safety of these patients. Several new 
therapies show promising results in the treatment of 
ACO including monoclonal antibodies and metfor-
min. Also, many new biomarkers, which may be spe-
cifi c to an ACO diagnosis, are being investigated, and 
may offer options for tailored treatment.

Further research is needed to determine more com-
prehensive defi nitions and classifi cation of patients 
with ACO. Future studies should include characteris-
tics, biomarkers, outcomes, underlying mechanisms, 
and treatments of this patient population.6

NPs have the skills to diagnose and initially manage 
patients with ACO by ordering and evaluating appropriate 
diagnostic tests and introducing pharmacologic and non-
pharmacologic therapy to improve clinical outcomes. 
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