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Patientswith chroniccoughshouldavoidexposuretoirritantsthatcantriggercough,andthose
whosmokeshouldstopsmoking.Patientswhodevelopchroniccoughinassociationwithangioten-
sin-convertingenzymeinhibitortherapyshouldbeswitchedtoanagentfromanotherdrugclass.If
coughpersists,achestradiographshouldbeorderedtoruleoutmalignancyandotherseriouscon-
ditions.Postnasaldripsyndrome,asthma,andgastroesophagealrefluxdiseasearethemostlikely
causesofchroniccoughinadults.If postnasaldripsyndromeissuspected, atrialofadecongestant
andafirst-generationantihistamineiswarranted.Pulmonaryfunctiontestingwithamethacholine
challengeisthepreferredtestforconfirmingthediagnosisofasthma. Gastroesophagealrefluxdis-
easeusuallyisdiagnosedbasedonthesymptomsandafteratrial of therapy.Ifthe causeofchronic
coughremainsunclear, high-resolutioncomputedtomographicscanningofthechest, bronchos-
copy,andreferraltoapulmonaryspecialistmaybeindicated.Theapproachtodiagnosingchronic
coughinimmunocompromisedpatientsandchildrenissimilartotheapproachinimmunocompe-
tentadults.However,aCD4*cellcountcanhelpdeterminethepotentialforopportunisticinfections
inimmunocompromisedpatients.Respiratorytractinfections,asthma,andgastroesophagealreflux
diseasearethemostcommoncausesofchroniccoughinchildren.Foreignbodyaspirationshould
beconsideredinyoungchildren.Congenitalconditions, cysticfibrosis,andimmunedisordersare
possiblediagnosesinchildrenwith chroniccoughandrecurrentinfection.(AmFamPhysician
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roniccoughisacommonreason

for physician visits in the United

States and other industrialized

ations."*However,somepatients

ith chronic cough fail to seek

medical attention because of lack of concern

or denial. This article presents a systematic,

evidence-based approach to the evaluation of

chronic cough. The approach is based on the

results of prospective studies and an evidence-
based practice guideline.!

Pathophysiology

Coughisimportantbecauseitclearsforeign
objects and secretions from the respiratory
tract. Unfortunately, it also can transmit
disease via droplets and the contamination of
objects.

The cough reflex is complex. Although some
evidence suggests the presence ofa cough center
in the medulla, cough generally results from
irritant stimulation of one or more receptors in
the respiratory system.!

Foracoughtobeeffectiveinremovingmucus

andforeignobjectsfromtheairways, highintra-
thoracicpressuresandairflowmustbeachieved.
These high pressures are thought to contribute
to the discomfort associated with coughing.!

Differential Diagnosis of Chronic Cough

Cough may be characterized as acute (lasting
less than three weeks), subacute (lasting three
to eight weeks), or chronic (persisting beyond
eightweeks).? Acute cough may develop because
of viral upper respiratory tract infection (the
most common cause), acute bacterial sinusitis,
exacerbation of chronic obstructive pulmonary
disease(COPD),allergicrhinitis,andenvironmen-
tal exposure.?

Subacute cough most often results from bac-
terial sinusitis or asthma; it also can occur after
an infection (i.e., upper respiratory tract infec-
tionnotaccompaniedbypneumonia).>*Subacute
cough resolves without treatment. Pertussis
may be acute or subacute.?

Chronic cough can have many causes, but
only a few diseases account for most cases™*
(Table1)."*>"Inadults, postnasaldripsyndrome,
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TABLE 1
Causes of Cough in Adults and Children

Age group Common causes

Less common causes

Uncommon causes

Adults Angiotensin-converting Bronchiectasis Aspiration
enzyme inhibitors Eosinophilic bronchitis  Bronchogenic carcinoma
Asthma Postinfectious Carcinomatosis
Bronchitis Irritable larynx
Gastroesophageal reflux disease Lymphoma
Postnasal drip syndrome Persistent pneumonia
Smoking and other irritants Psychogenic cough
Pulmonary abscess
Sarcoidosis
Tuberculosis
Children  Asthma Foreign body Aspiration
Gastroesophageal reflux disease (young children) Congenital abnormality or disorder
Upper and lower respiratory tract Cystic fibrosis

infections

Environmental exposures
Immunologic disorder
Primary ciliary dyskinesia
Psychogenic cough
Tourette’s syndrome
Tuberculosis

Information from references 1, 2, and 5 through 7.

asthma, and gastroesophageal reflux disease
(GERD) are the most common causes and have
beenreferred to asa “pathogenic triad of chronic
cough.”® This disease triad accounts for
nearly all cases of chronic cough in nonsmokers
who have essentially normal chest radiographs
and are not taking an angiotensin-converting
enzyme(ACE)inhibitor."*Chroniccoughisfound
to have two or more causes in 18 to 62 percent
of patients, and three causes in up to 42 percent
of patients."

Evaluating Immunocompetent Adults

The evaluation of chronic cough should
begin with a thorough medical history and a
focused physical examination. If the history
reveals tobacco smoking, the patient should be
instructed to quitsmoking. Ifthe historyreveals
environmental exposures, the patientshould be
instructed to avoid the triggering substances. If
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the patient is taking a medication that is known
to cause cough, the patient should be switched
to another agent.

ACEinhibitors causea nonproductive cough
in5to20percentofpersons (moreoftenwomen
than men). This side effect is not dose related,
and the cough may begin one week to several
monthsafter ACEinhibitor therapy isinitiated.
The cough should subside in a few days to sev-
eral weeks after the ACE inhibitor is stopped.!®

If a patient is not taking an ACE inhibitor
and chronic cough persists, a chest radiograph
should be obtained. A chest radiograph is not
required in pregnant women and is optional in
the initial evaluation of younger nonsmokers
with suspected postnasal drip syndrome or
sinusitis. A suggested sequential approach to
theevaluationoftheimmunocompetentpatient
with chronic cough is provided in Figure 1.!
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ABNORMAL CHEST RADIOGRAPH

Ifthe chestradiograph revealsabnormalities,
further studies may be indicated. Possible stud-
ies include computed tomographic (CT) scan-
ning of the chest, pulmonary function tests,
barium esophagography, cardiac studies, and
bronchoscopy.? Referral to a pulmonologist
may be required to obtain a definitive diagnosis
for lesions detected on the chest radiograph.

Bronchiectasis. This condition, which results
in airflow limitation, is a less frequent cause
of chronic cough. The predominant feature of
bronchiectasis is overproduction of sputum.!?
Symptomsincludefever,pleurisy,andmalodor-
ous or blood-tinged sputum. Bronchiectasis
shouldbe considered when chronic cough pro-
ducessputumand hemoptysis. Although high-
resolution CT scanning of the chest is the gold
standard for diagnosing bronchiectasis, the
chest radiograph is abnormal in up to 87 per-
cent of patients with this condition.’

Bronchogenic Carcinoma. In a patient who
smokes, CTscanningshouldbeperformedifthe
findings of the chest radiograph are suspicious
for malignancy. The patient who has a normal
chest radiograph but persistent symptoms and
a negative evaluation for common causes of
chronic cough should be reevaluated and con-
sidered for CT scanning of the chest or referral
to a pulmonologist for bronchoscopy.

Bronchogenic carcinoma is a much less likely
diagnosis in a patient who has never smoked.
However, this cancer remains a valid concern
in the patient with a cough that has lasted for
several monthsanda history of current or previ-
ous cigarette smoking or exposure to industrial
toxins, radon, or secondhand smoke."!%!? The
physician should remember that bronchogenic
carcinoma is largely asymptomatic in its early
stages, and that the use of chest radiography or
otherroutinescreeninginsmokersisnotrecom-
mended."

NORMAL CHEST RADIOGRAPH

A normal chest radiograph usually excludes
malignancy,bronchiectasis, persistentpneumo-
nia,sarcoidosis,and tuberculosis.> The nextstep
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is to consider the most likely remaining causes
of chronic cough: postnasal drip syndrome,
asthma, and GERD.?® The timing of the cough
(i.e., whether it occurs with meals or is noctur-
nal) andits character (i.e., wet, dry, paroxysmal,
or barking) are not predictive of the cause.*

Thephysicianshouldkeepinmindthatchronic
cough may fail to resolve because of incorrect
diagnosis orincorrectorinsufficient treatment.
The cause of chronic cough frequently is deter-
minedonlywhenaspecifictherapyeliminatesthe
symptom.>?

Fortheconditionsdiscussedbelow, twoweeks
of therapy generally should be tried before
the next most likely cause of chronic cough is
considered.

Postnasal Drip Syndrome. This syndrome
should be one of the first conditions consid-
ered. Alone or in association with some other
condition, postnasal drip syndrome is the most
commoncauseofchroniccoughinnonsmoking,
immunocompetent adults who have a normal
chest radiograph.

No signs or symptoms are specific to cough
caused by postnasal drip syndrome; therefore,
the diagnosis cannot be made based on the his-
tory and physical examination alone.! Throat
clearinganda “cobblestone” posterior pharynx
are features that suggest the presence of post-
nasal drip syndrome, but these features also
occur in other conditions. Furthermore, even
when suggestive features are lacking (“silent”
postnasal drip syndrome), a patient still may
respond to appropriate treatment.

Radiography of the sinuses may be useful
whenrhinitisand asthmahavebeenruled outas
causes of chronic cough. The physician should
keep in mind that although a normal sinus
radiograph may well rule out sinusitis, only
57 to 81 percent of patients with an abnormal
radiograph have sinusitis.

The diagnosis of postnasal drip syndrome
often is made after a trial of therapy.>*!* Post-
nasal drip syndrome not caused by sinusitis
consistently responds to the combination of a
decongestant and a first-generation histamine-
H, antihistamine."* ThenonsedatingH, antihis-
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Evaluation of Chronic Cough

Immunocompetent patient with chronic cough

History and physical exami-

No ACE inhibitor or irritant exposure ACE inhibitor or irritant exposure

l l

Chest radiograph +=—— Cough persists. «<——— Stop exposure.

l Cough is gone.
Normal Abnormal
Abnormality may not Further testing, with order of tests based on likely
be related to cough. clinical possibility: sputum cytology, modified

barium esophagography, pulmonary function
tests, high-resolution CT scanning, bronchoscopy,
cardiac studies

A\
Evaluate the patient for the three most common

conditions singly (in the following order) or in

combination: postnasal drip syndrome, asthma, GERD. «——— Cough persists. +—— Treataccordingly.

Treataccordingly.— Cough is gone. Cough is gone.

Cough persists.

Consider postinfectious cough.

Evaluate the patient for uncommon conditions:
sputum tests, high-resolution CT scanning,
modified barium esophagography, bronchoscopy.

Treataccordingly.— Cough is gone.
Cough persists.

Reconsider adequacy of treatment regimens
before considering habit or psychogenic cough.
Consider referral to a pulmonologist.

FIGURE 1.Sequentialapproachtotheevaluationofchroniccoughintheimmunocompetentadult.(ACE=angiotensin-converting
enzyme; GERD = gastroesophageal reflux disease; CT = computed tomography)

Adapted with permission from Irwin RS, Boulet LR, Cloutier MM, Fuller R, Gold PM, Hoffstein V, et al. Managing cough as a defense mechanism
and as a symptom. A consensus panel report of the American College of Chest Physicians. Chest 1998,114(2 suppl managing):166S.
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taminesare notas effective when postnasal drip
is not mediated by histamine (e.g., nonallergic
rhinitis).>*!

Asthma. After postnasal drip syndrome,
asthma is the next most common cause of
chronic cough in immunocompetent adults. If
the patientis takingan antihistamine, theagent
should be continued because the symptoms of
allergic rhinitis and postnasal drip syndrome
may cause confusion in determining whether
chronic cough is caused by asthma.!

Coughing is the only manifestation of
asthma (cough-variant asthma) in up to
57 percent of patients with the disease.? Cough-
variantasthma should be considered when per-
sistent cough is exacerbated by cold or exer-
cise, or when cough worsens at night.!” Airway
hyperresponsiveness may suggest the diagnosis
ofcough-variantasthma.! Thisdiseaseresponds
toasthma medications such asbronchodilators
and inhaled corticosteroids.”

Amethacholinechallengetestisrecommended,
because a negative result effectively rules out
asthma.” The disappearance of symptoms after
treatment with systemic corticosteroids does
not ensure the diagnosis of asthma, because
eosinophilicbronchitisandotherinflammatory
conditionsalsoimprovewiththesemedications.?

GERD. Thisdiseaseisthe thirdmostcommon
cause of chronic cough in nonsmoking, immu-
nocompetent adults who have a normal chest
radiograph. Although aspiration and irritation
have been assumed to be the main causes of
chroniccoughin patientswith GERD, itismore
likely thata vagally mediated reflux mechanism
is responsible.® Heartburn and regurgitation
suggest a GERD-induced chronic cough, but
these features may be absent in “silent” GERD.?

The mostsensitiveand specific test for GERD
is24-houresophageal pHmonitoring.! Because
ofthe inconvenience of this test, it is not recom-
mendedintheroutineevaluationof GERD.? An
alternativeapproachistheempiricuseofantire-
fluxmedicationssuchasprotonpumpinhibitors
orhistamine-H,antihistamines.>'®Patientsdiag-
nosed with GERD who donotrespond to medi-
cal therapy may be candidates for surgery."'
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Other Causes. Chronicbronchitis from expo-
sure to cigarette smoke or other irritants is an
important cause of chronic cough.? Although
chronicbronchitisisarelatively common cause
of chronic cough, it accounts for only 5 per-
cent of patients who present for evaluation and
treatment, perhaps because many persons with
“smoker’scough”donotseekmedicalcare.! The
initial treatment step is to eliminate tobacco
smoke or other environmental irritants.! In the
absence of these irritants, sputum production
and airway inflammation should decrease.

Although eosinophilic bronchitis only
recently has been reported as a cause of chronic
cough (airwayinflammatoryprocess),ithasbeen
found in 10 to 20 percent of patients evaluated
inpulmonarymedicineclinics.>* The presence
and activation of eosinophils and metachro-
matic cells in the sputum differentiates eosino-
philic bronchitis from classic chronic bronchi-
tis; the lack of bronchial hyperresponsiveness
differentiates it from asthma, which also may
result in the presence of reactive cells in the
sputum.**’Patientswitheosinophilicbronchitis
have normal spirometry results and respond to
inhaledandsystemiccorticosteroids.>*’Eosino-
philic bronchitis usually can be ruled out if
inducedsputumcontainsinsufficienteosinophils
(less than 3 percent) or if corticosteroids fail to
improve the cough.>2!

Postinfectious cough should be considered
when cough persists after an upper respiratory
tract infection. This cough eventually resolves,
but patients may benefit from treatment with
oral or inhaled corticosteroids, or ipratropium
bromide (Atrovent).!

Psychogenic cough occurs less frequently
in adults than in children and has lower rates
of resolution in adults.>*> Many patients with
this condition do not cough during sleep, are
not awakened by cough, and generally do not
cough during enjoyable distractions.>?* It
is important to note that some patients with
other causes of chronic cough do not cough
once they fall asleep; furthermore, although a
honking or barking cough has been associated
with psychogenic cough, it mayhave an organic
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cause.? The absence of definitive clinical char-
acteristics requires that psychogenic cough be
diagnosed only after all other possibilities have
been eliminated."* When psychogenic cough is
diagnosed, removal of psychologic stressors,
behavior modification therapy, and short-term
use of antitussives may be beneficial."*?

Evaluating Immunocompromised Adults

Adult patients with a compromised immune
system require additional testing as part of the
initialassessment.Immunocompromisedpatients,
especially those with humanimmunodeficiency
virus (HIV) infection, who present with respira-
tory complaints are more likely to have upper
respiratory tract infection or acute bronchitis
thanpneumoniafrommycobacteria, Pneurmocys-
tiscarinii, fungi, viruses,and parasites.** Chronic
comorbid conditions and acute critical illness
may cause depression of the immune system,
thereby increasing the risk of infection.”

If a patient is HIV positive, a chest radio-
graph and an oxygen saturation level should
be obtained. If these tests are normal, a CD4*
cell count should be obtained. If the chest
radiograph, oxygen saturation level, and
CD4" count are normal, evaluation should
proceed as for immunocompetent adults. If
the chest radiograph or CD4" cell count is
abnormal, especially if the CD4" cell count
is below 200 cells per mm? (0.2 X 10° per L),
a more intensive evaluation for opportunistic
infection is indicated.*

The Authors

ROBERT L. HOLMES, D.O., PH.D., is associate professor of clinical family and community
medicine at the Southern lllinois University (SIU) School of Medicine’s Carbondale Family
Practice Residency Program. He also is medical director of Choate Developmental Center,
lllinois Department of Human Services, Anna, Ill. Dr. Holmes graduated from the Chicago
College of Osteopathic Medicine, Chicago, and completed a residency at the Carbondale
Family Practice Residency Program.

CLARE T. FADDEN, M.D., M.S., is chief resident at the Carbondale Family Practice Resi-
dency Program. Dr. Fadden received her medical degree from Southern Illinois University
School of Medicine, Springfield.

Addlress correspondence to Robert L. Holmes, D.O., Ph.D., Southern lllinois School of
Medicine, Carbondale Family Practice Center, 305 W. Jackson St., Suite 200, Carbondale,
IL 62901. Reprints are not available from the authors.

2164-AMERICAN FAMILY PHYSICIAN

www.aafp.org/afp

Evaluation of Children

In children, upper and lower respiratory
tract infections, asthma, and GERD are the
most common causes of chronic cough.!
Inolderchildren, cough-variantasthma, sinus-
itis, and psychogenic cough increase in fre-
quency.?

The evaluation of chronic cough in children
issimilartotheevaluationinimmunocompetent
adults. However, in younger children, the ade-
nosine5’-monophosphatebronchial challenge
has been shown to be more specific than the
methacholine challenge (87 percent versus 57
percent) in differentiating asthma from other
chronic pulmonary diseases of childhood.?”?

In children, asthmatic symptoms may be
caused by GERD (prevalence ranging from
34 percent to 89 percent).? Some evidence sug-
gests that treatment of GERD with antireflux
medicationsmayreducethesymptomsofasthma,
leading to a reduction in asthma medication
requirements.*

Sinusitis, tuberculosis, pertussis, and cystic
fibrosis are other causes of chronic cough that
shouldbeconsideredin children.® Foreignbody
aspirationisa possibility in young children who
have chronic cough. Recurrent infections may
indicate an immunologic disorder as the cause
of cough.®3!

Finally, chronic cough in children can be
caused by several congenital abnormalities and
disorders, including vascular rings, tracheo-
esophageal fistulas, and primary ciliary dyskine-
sia. However, these conditions are rare.®

The authors indicate that they do not have any con-
flicts of interest. Sources of funding: none reported.
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Strength of Recommendations

Key clinical recommendation
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