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REVIEW

Distinguishing Asthma from Sarcoidosis: An Approach to a Problem
that is not Always Solvable
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Background. Because pulmonary sarcoidosis often affects the airway, it is commonly confused with asthma. Methods. This article reviews the
mechanisms of airflow obstruction in sarcoidosis, the symptoms associated with this phenomenon, and the approach to distinguish sarcoidosis from
asthma. Discussion. Because asthma is highly likely in a patient with wheeze, cough, and chest tightness, sarcoidosis is usually not considered
unless the patient has extrapulmonary manifestations of sarcoidosis or a family history of the disease. When pulmonary sarcoidosis is a
consideration, a chest radiograph should be performed. A chest radiograph should also be performed in an asthmatic patient when the presentation
is atypical, or fails to respond to standard asthma treatment; chest radiography should be performed in this situation to consider not only pulmonary
sarcoidosis but also other possible cardiopulmonary disorders. In a patient with confirmed pulmonary sarcoidosis, the diagnosis of concomitant
asthma is problematic. The symptoms associated with the two disorders are often identical. Airflow obstruction is common in sarcoidosis so that
pulmonary function testing is unlikely to differentiate these two diseases. Demonstration of airway hyperreactivity may fail to distinguish these
disorders as this is common in sarcoidosis. Serum IgE, serum angiotensin-converting enzyme levels, sputum eosinophilia, and exhaled nitric oxide
measurements show promise as distinguishing tests, although they have not been studied specifically. Pulmonary imaging is probably of limited
value unless baseline studies are available for comparison. We suspect that historical information will be more useful in distinguishing these two
diseases. Not infrequently, it may be impossible to exclude or confirm an asthmatic component in a confirmed pulmonary sarcoidosis patient.
Fortunately, exacerbations of both these diseases are often treated with systemic corticosteroids initially. Significant variability in pulmonary
symptoms and airflow obstruction suggest that an asthma component is present, and inhaled corticosteroids and bronchodilators should be
considered in these cases, Conclusions. Asthma and sarcoidosis share many of the same symptoms, as sarcoidosis commonly affects the airways.
Therefore, it is problematic to distinguish these two diseases. In this article, we have outlined an approach to assess the presence of each of these
diseases and an approach to therapy.
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BACKGROUND

Although sarcoidosis is often thought of as an interstitial
lung disease causing a restrictive ventilatory defect, it may
predominantly affect the airways resulting in airflow
obstruction. Sarcoidosis is often misdiagnosed as asthma
because the latter disease is a much more common cause of
airflow limitation. Even in patients with known sarcoido-
sis, prominent wheezing and airflow obstruction suggest
that the patient might have concomitant asthma.

METHODS

In this article, we describe the varied mechanisms leading
to airflow obstruction in sarcoidosis and the asthmatic
symptoms that may be present in sarcoidosis patients and
outline methods to distinguish these two diseases.

DISCUSSION

Airway Obstruction in Sarcoidosis

Airway obstruction in sarcoidosis can occur via several
mechanisms. Endobronchial granulomas from sarcoidosis

may narrow, distort, or completely obstruct the airway
(1, 2). Airway involvement in sarcoidosis is very common,
as random endobronchial biopsies in pulmonary sarcoidosis
show granulomatous inflammation nearly 60% of the time
(3). Endobronchial sarcoid granulomas may also lead to
endobronchial fibrosis causing further airway narrowing
and distortion (4, 5). Airway hyperreactivity has been
showed in up to 58% of pulmonary sarcoidosis patients
(6–8). This may lead to intermittent airway obstruction
from bronchospasm. The mechanism of airway hyperreac-
tivity in sarcoidosis is unclear. It has been suggested that
endobronchial granulomata could cause airway hyperreac-
tivity by producing inflammatory mediators or by altering
cholinergic mechanisms (9). Because some pulmonary sar-
coidosis patients with increased airway hyperreactivity have
no clinical evidence of asthma, it has been postulated that
some of these patients have a false-positive bronchoprovo-
cation test resulting from endobronchial disease narrowing
the airway lumen at baseline (10). Such a false-positive test
could occur as follows: since airway resistance is inversely
proportional to the fourth power of the airway diameter, a
normal degree of airway narrowing from a noxious inhaled
irritant in an airwaywith a reduced baseline airway diameter
from endobronchial sarcoidosis could result in an “exces-
sive” increase in airway resistance.

Another common cause of airflow limitation in sarcoi-
dosis is airway distortion and retraction because of

*Corresponding author: Marc A. Judson, M.D., Division of Pulmonary and
Critical Care Medicine, MC-91, Albany Medical Center, 47 New Scotland
Avenue, Albany, NY 12208, USA; Tel: þ1 518 262 5196; E-mail:
judsonm@mail.amc.edu

1

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/3
0/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



fibrocystic parenchymal disease (11). Bullae and cysts
may also develop in fibrocystic sarcoidosis patients result-
ing in severe airflow obstruction (12–14).

Finally, hilar adenopathy associated with sarcoidosis
may, rarely, extrinsically compress airways (15). This
phenomenon is unusual as, typically, even markedly
enlarged lymph nodes fail to cause clinically significant
airway obstruction (16, 17). Table 1 lists the mechanisms
that may cause airflow obstruction in sarcoidosis.

Sarcoidosis Symptoms That Are Also Found with Asthma

Asthma and sarcoidosis share many symptoms so that it is
problematic to distinguish these two diseases on that basis.
Specifically, cough, wheezing, and chest pain are very
common in both the diseases (18).

Cough. There are numerous potential causes of cough in
sarcoidosis. Probably, the most common mechanism for
sarcoidosis-associated cough is airway irritation or/and
mechanical airway damage caused directly by granuloma-
tous inflammation (10). Cough may result from the pro-
duction of mediators derived from lymphocytes and
macrophages within the sarcoid granuloma (19, 20).
Bronchial involvement can also cause airway hyperreac-
tivity, as described previously, and lead to cough along
with wheezing and dyspnea.

Airway distortion from stage IV fibrocystic disease may
also cause cough in sarcoidosis. This airway distortion can
alter the activation of certain cough receptors and inacti-
vate c-fibers in the pulmonary interstitium, which have
been reported to inhibit the cough reflex (21, 22). The
cough associated with sarcoidosis is often nonproductive.
A chronic productive cough may occur in a sarcoidosis
patient with bronchiectasis that is a common complication
of fibrocystic sarcoidosis (23). The acute onset of a pro-
ductive cough in a sarcoidosis patient suggests an acute
bronchitis, pneumonia, and rarely, an acute pulmonary
exacerbation of sarcoidosis (APES).

Inhaled corticosteroids (ICSs) may be useful for treating
sarcoidosis-associated cough (24). The recommended
dose is high: 800–1600 mcg/day of inhaled budesonide
in some studies (25) and 800 mcg/day of inhaled flutica-
sone in others (26). It is unclear whether the alleviation of
sarcoidosis-associated cough by ICSs is related to suppres-
sion of airway hyperreactivity (25) or a direct effect upon
granulomatous airway involvement. Although an initial
meta-analysis showed that ICSs are beneficial for treating
sarcoidosis-associated cough (27), a more recent meta-
analysis did not clearly show a benefit (28). Oral corticos-
teroids are also useful for treating sarcoidosis-associated

cough and should be used when the cough is severe and
fails to respond to ICSs or when cough occurs concomi-
tantly with dyspnea and/or pulmonary dysfunction that
require therapy.

Chest Pain. Chest pain is a presenting symptom in over
20% of sarcoidosis cases. It is usually pleuritic and located
in the substernal or infrascapular area (29). The location of
sarcoidosis-associated chest pain has not been shown to
correlate with the location of parenchymal lung involve-
ment or the degree/location of thoracic lymphadenopathy
(29). Musculoskeletal irritation from coughing is thought
to be a common cause for sarcoidosis-associated chest pain
because cough and chest pain are usually present conco-
mitantly and the chest pain is usually pleuritic (29).
Sarcoid involvement of the pleura, chest wall, esophagus,
myocardium, pericardium (30), and spinal cord (31) can
rarely cause chest pain. The treatment of sarcoidosis-
associated chest pain depends on its cause. Nonsteroidal
anti-inflammatory agents are often used because
sarcoidosis-associated chest pain usually has a musculos-
keletal origin.

Wheezing. Wheezing is a common presenting symptom of
pulmonary sarcoidosis and is common in APES (32).
Wheezing in sarcoidosis is directly related to airflow
obstruction, which has been discussed previously. Because
wheezing is an underappreciated symptom of sarcoidosis,
sarcoidosis-associated wheezing is probably a common rea-
son for sarcoidosis being misdiagnosed as asthma. Such an
error may cause a significant delay in the diagnosis of
sarcoidosis and the initiation of proper therapy.

Differentiating Sarcoidosis from Asthma

Detecting Sarcoidosis in a Patient with Proven or
Suspected Asthma. In nonsmoking patients, presenting
with typical asthmatic symptoms such as cough, wheeze,
dyspnea, and/or chest tightness, the probability of asthma
is extremely high. Supportive historical evidence for
asthma includes a history of known atopy or exposure to
common allergens that may trigger asthma exacerbations.
A family history of asthma in one or more first-degree
relatives would also support the diagnosis of asthma, as
would pulmonary symptoms that vary in severity with or
without treatment.

The diagnosis of asthma should be questioned if the
clinical presentation is atypical, such as when the disease
has no atopic history, minimal variability, and does not
respond to conventional treatment. In these situations, it is
prudent to obtain chest imaging. If the chest imaging
reveals mediastinal lymphadenopathy and/or interstitial
lung disease then the diagnosis of sarcoidosis and other
alternative diagnoses should be considered (either conco-
mitant with asthma or, alternatively, instead of asthma).
Sarcoidosis should also be considered in a presumed
asthma patient with a family history of sarcoidosis (33)
or who has extrapulmonary manifestations of sarcoidosis
such as ocular problems and skin lesions.

The diagnosis of pulmonary sarcoidosis is often delayed.
In support of this contention, the time from symptom onset

TABLE 1.—Mechanisms of airflow obstruction in sarcoidosis.

● Endobronchial granulomas
● Endobronchial fibrosis from previous endobronchial granulomatous

inflammation
● Bronchospasm from airway hyperreactivity
● Airway distortion from fibrocystic parenchymal lung disease
● Extrinsic compression by hilar adenopathy
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to the diagnosis of sarcoidosis is longer in patients with
pulmonary sarcoidosis compared with skin sarcoidosis
(34). It has been postulated that the reason for this delay is
that the symptoms of pulmonary sarcoidosis are not speci-
fic, and the patient is often assumed to have an alternative
lung disease (e.g., asthma and chronic obstructive pulmon-
ary disease (COPD)) if chest imaging is not performed.

Detecting Asthma in a Patient with Sarcoidosis. It is pro-
blematic to diagnose asthma in a patient previously diag-
nosed with sarcoidosis, as pulmonary sarcoidosis may
cause asthma-like symptoms and airway obstruction. In
one study, 21% of sarcoidosis patients reported that they
had been previously diagnosed with asthma (35). It is
unclear what percentage of these patients had true conco-
mitant bronchial asthma as opposed to sarcoidosis symp-
toms that were wrongly attributed to asthma by the patients
or their clinicians.

Medical History. The workup of asthma in a sarcoidosis
patient should begin with a detailed medical history that
should include a history of atopy, an association of expo-
sure to asthma triggers (e.g., pollen and environmental
factors) and pulmonary symptoms, previous asthma eva-
luations, and a family history of asthma. A history con-
cerning the variability of pulmonary symptoms should also
be elicited. Most of the mechanisms of airflow obstruction
in sarcoidosis outlined above rarely cause rapid variability
in symptoms. Therefore, the lack of rapid variability in
symptoms or airflow obstruction favors sarcoidosis over
asthma.

Pulmonary sarcoidosis can worsen in what is described
as APES (36). The criteria for the diagnosis of APES have
not been clearly established but worsening pulmonary
dysfunction and pulmonary symptoms usually develop
over more than 1 month (36). In addition, APES rarely
resolves spontaneously. Therefore, the time course of
APES is much longer and less variable than with asthma
exacerbations; these features may be useful in distinguish-
ing these two diseases. The medical history should also
include an evaluation of an association between manifesta-
tions of extrapulmonary sarcoidosis and new or worsening
pulmonary symptoms because pulmonary and extrapul-
monary sarcoidosis often exacerbate concomitantly.

Clinicians need to be cognizant that the use of tumor
necrosis factor-α (TNF-α) antagonists for the treatment of
pulmonary sarcoidosis may occasionally cause new-
onset asthma, asthma exacerbations, and allergic bronch-
opulmonary aspergillosis (ABPA) (37, 38). It has been
proposed that this phenomenon is caused by a TNF-α
antagonist-induced disruption of the T helper 1 (Th1)/
Th2 balance with a reduction in Th1 cytokines. This
entity should be considered in sarcoidosis patients, who
develop ABPA and non-ABPA asthma exacerbations
after receiving TNF-α antagonist therapy, especially
when the asthmatic symptoms correlate with the dosing
schedule of these medications.

Laboratory Tests. When a worsening restrictive ventila-
tory defect is detected in a patient with known sarcoidosis

and worsening pulmonary symptoms, APES is more likely
than new onset of asthma. The distinction between APES
and new-onset asthma is problematic when a patient pre-
sents with pulmonary symptoms and an obstructive venti-
latory defect as this may occur in both conditions. As
previously mentioned, increased airway hyperreactivity is
common in sarcoidosis (6, 7, 39); therefore, a positive test
does not confirm the presence of asthma. However, the
absence of airway hyperreactivity in this setting is the
strong evidence against the presence of asthma.

An exhaled nitric oxide (eNO) level of >16 parts per
billion (ppb) has a high specificity (90%) and a positive
predictive value (>90%) in asthma (40). Levels of eNO are
generally not increased in pulmonary sarcoidosis.
Furthermore, in the few studies where some sarcoidosis
patients had increased eNO levels, these levels were rarely
>16 ppb (41, 42). There appears to be no relationship
between the eNO level and the degree of pulmonary func-
tion impairment or the activity of the disease (43, 44).
These data imply that eNO may be a useful test to deter-
mine whether a sarcoidosis patient has concomitant
asthma, although no clinical trial has directly assessed
this issue.

Serum IgE tends to be elevated in asthma (45), whereas
serum IgE levels are significantly lower in sarcoidosis
patients than the general population (46). However, the
variability of the serum IgE level in healthy individuals,
asthmatics, and pulmonary sarcoidosis patients makes the
test unreliable to discriminate these two diseases.

TABLE 2.—Distinguishing clinical and laboratory features between asthma
and sarcoidosis.

Supports
sarcoidosis

Supports
asthma

Does not favor
either diagnosis

Clinical examination
Cough ffip
Wheezing ffip
Chest pain ffip
History of atopy þ
Family history of asthma þ
Exacerbations associated with

common asthma triggers
þþ

Variability of symptoms þ
Exacerbations associated with

worsening extrapulmonary
disease

þþ

Imaging
Exacerbations associated

with new/worsening infil-
trates on lung imaging

þ

Pulmonary function tests
Obstructive ventilatory defect ffip
Restrictive ventilatory defect þ
Airway hyperreactivity ffip
Elevated eNO þ
Laboratory testing
Elevated serum ACE level þ
Elevated serum IgE level þ
Peripheral eosinophilia þ
Induced sputum eosinophilia þ
Notes: ACE, angiotensin-converting enzyme; eNO, exhaled nitric oxide; þ: Supports
the diagnosis; þþ: Strongly supports the diagnosis; ffip : Common in both conditions

DISTINGUISHING ASTHMA FROM SARCOIDOSIS 3

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/3
0/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



Peripheral blood eosinophilia is not helpful for discrimi-
nating asthma from sarcoidosis exacerbations, since it is
shown to be present in up to 21% of sarcoidosis patients
(47). Sputum eosinophilia favors a diagnosis of asthma
rather than sarcoidosis, since sputum eosinophilia is rare in
sarcoidosis patients (48). However, since up to 7% of pul-
monary sarcoidosis patients have bronchoalveolar lavage
eosinophilia (49), we suspect that sputum eosinophilia will
not reliably exclude APES. Although Churg–Strauss syn-
drome is a rare cause of eosinophilia and asthma, it often has
extrapulmonary manifestations similar to sarcoidosis and
could possibly be confused with both disorders.

An increase in serum angiotensin-converting enzyme
(ACE) levels increases the likelihood of APES over
asthma when associated with a reduction in pulmonary

function (50), as serum ACE reflects the patient’s granu-
lomatous burden (51). Furthermore, serum ACE levels are
rarely elevated in acute or chronic asthma (52). However,
the role of serum ACE in distinguishing asthma from
sarcoidosis has never been studied specifically.

Chest Imaging. Imaging tests of granulomatous inflam-
mation, such as chest radiography, chest computed tomo-
graphy, and positron emission tomography scanning, are
unlikely to differentiate worsening sarcoidosis from sar-
coidosis and concomitant asthma unless baseline studies
are available for comparison. Although a chest radiograph
showing worsening parenchymal pulmonary disease
favors sarcoidosis over asthma, the chest radiograph is
not very sensitive or specific in identifying APES (53).

Initiate treatment with oral corticosteroids at a dose

of 20 mg of daily prednisone equivalent

Reassess in 2–3 weeks with pulmonary

symptoms and spirometry

Significant improvement

Taper corticosteroids to 10 mg of daily

prednisone equivalent for 1–3 months.

Then, attempt to taper off, over the next 3–9

months

Failure of response 

Probable poorly controlled asthma. Reconsider

alternative diagnoses. If asthma is clinically

suspected, increase corticosteroid dose and

initiate ICSs+LABA

Prominent asthma symptoms and/or

variability in symptoms and/or airflow

obstruction

Taper corticosteroids

as tolerated

Continue ICSs+LABA

Monitor the patient

Pulmonary symptoms develop

below a corticosteroid dose

threshold

Treat as sarcoidosis

Successfully

tapered off

corticosteroids

FIGURE 1.— Proposed algorithm for the treatment of a sarcoidosis patient with worsening pulmonary symptoms that could represent asthma. Antibiotics should
be additionally considered if a bacterial bronchitis, bronchiectasis, or pneumonia cannot be reasonably excluded. ICSs: inhaled corticosteroids, LABA: long-acting
beta-agonist.
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Asthma would be suggested if marked hyperinflation was
present in the absence of other pulmonary parenchymal
abnormalities.

Although the tests described may be useful in dis-
tinguishing sarcoidosis from asthma, it may be impos-
sible to clearly make this distinction. We surmise that,
in general, the historical information described above is
more useful to distinguish these two conditions than
relying on any of these aforementioned laboratory
tests. Bronchoscopy with bronchoalveolar lavage and/
or transbronchial biopsy will rarely be useful and is
usually precluded in patients with significant asthma
exacerbations. Table 2 outlines the distinguishing clin-
ical and laboratory features between asthma and
sarcoidosis.

Using Empiric Therapy to Differentiate Asthma from
Sarcoidosis or to Treat Both Conditions. Although anti-
sarcoidosis medications other than corticosteroids usually
have a slow onset of action and, therefore, are not usually
recommended for APES, they may be used as
corticosteroid-sparing agents or alternative agents to corti-
costeroids in recalcitrant cases. Some of these drugs, such
as methotrexate, may also be effective in recalcitrant
asthma (54, 55) and, therefore, a response to this drug
cannot be used to differentiate sarcoidosis from asthma.
Other corticosteroid-sparing antisarcoidosis medications,
such as azathioprine, have a very limited role in asthma
(56); therefore, an improvement in pulmonary symptoms
or function with azathioprine would favor a diagnosis of
sarcoidosis over asthma.

In situations where the diagnosis of asthma cannot
be firmly established or excluded in a sarcoidosis
patient, it is often prudent to treat both conditions.
Fortunately, the treatment for both the conditions is
relatively similar. For these situations, corticosteroids
should be initiated at a dose of 20 mg of daily pre-
dnisone equivalent. The patient should be reevaluated
in 2–3 weeks. Failure of significant response favors
poorly controlled asthma, as, although asthma exacer-
bations may respond to this corticosteroid treatment
regimen, APES almost universally responds to this
dose of corticosteroids (32). Such patients should
have ICSs as well as long-acting β-agonist (LABA)
and short-acting β-agonist (SABA) added to their treat-
ment regimen. In patients who respond to the initial
oral corticosteroid therapy, corticosteroid tapering
should be initiated. The development of significant
variability in airflow obstruction (which could be sur-
mised by instructing the patient to regularly use a peak
flow meter) as the corticosteroid dose is tapered would
suggest an asthmatic component. If pulmonary symp-
toms consistently develop below a specific corticoster-
oid dose during tapering, this favors sarcoidosis
although this phenomenon may be seen with asthma.
Figure 1 outlines an approach to the treatment of a
symptomatic sarcoidosis patient, who is thought possi-
bly to have concomitant asthma. Antibiotics may also
be considered in addition to the medications

recommended in Figure 1 if bacterial lung infections
such as bacterial bronchitis, bronchiectasis, and pneu-
monia cannot be reasonably excluded.

CONCLUSIONS

Asthma and sarcoidosis share many of the same symp-
toms, as sarcoidosis commonly affects the airways. This
makes it problematic to distinguish these two diseases.
On a statistical basis, asthma is overwhelmingly likely
in a nonsmoking patient, who presents with wheezing
and variable airflow obstruction. However, it may be
nearly impossible to exclude an asthma component in a
pulmonary sarcoidosis patient with symptoms or clinical
data suggesting airflow obstruction. Although labora-
tory data may favor one disease over the other, often,
historical information is more useful in differentiating
these two diseases. Fortuitously, exacerbations of
asthma and sarcoidosis can often be managed in a simi-
lar fashion.
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