Housestaff Curriculum — Pulmonary Medicine

Cough/Hemopgsis

Learning Objectives
1. Be familiar with the common causes for acute, subacute, and chronic cough.

2. Know the recommended management and the common pitfalls in the evaluation of
chronic cough.

3. Know the common causes of hemoptysis.

4. Understand the role of chest radiography, high-resolution CT scanning and
bronchoscopy in the evaluation of hemoptysis
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An Empiric Integrative Approach to the
Management of Cough

ACCP Evidence-Based Clinical Practice Guidelines

Melvin R. Pratter, MD, FCCP; Christopher E. Brightling, MBBS, PhD, FCCP;
Louis Philippe Boulet, MD, FCCP; and Richard S. Irwin, MD, FCCP

Objective: Review the literature to provide a comprehensive approach, including algorithms for
the clinician to follow in evaluating and treating the patient with acute, subacute, and chronic
cough.

Met%ods: We searched MEDLINE (through May 2004) for studies published in the English
language since 1980 on human subjects using the medical subject heading terms “cough,”
“treatment of cough,” and “empiric treatment of cough.” We selected case series and prospective
descriptive clinical trials. We also obtained any references from these studies that were pertinent
to the topic.

Resulis: The relative frequency of the disorders (alone and in combination) that can cause cough
as well as the sensitivity and specificity of many but not all diagnostic tests in predicting the cause
of cough are known. An effective approach to successfully manage chronic cough is to
sequentially evaluate and treat for the common causes of cough using a combination of selected
diagnostic tests and empiric therapy. Sequential and additive therapy is often crucial because
more than one cause of cough is frequently present.

Conclusion: Algorithms that provide a “road map” that the clinician can follow are useful and are
presented for acute, subacute, and chronic cough. (CHEST 2006; 129:2225-231S)

Key words: algorithmic approach; empiric therapy; sequential and additive therapy; systematic approach

Abbreviations: ACE = angiotensin-converting enzyme; A/D = antihistamine/decongestant; BPC = bronchoprovoca-
tion challenge: GERD = gastroesophageal reflux disease; HRCT = high-resolution CT; NAEB = nonasthmatic eosin-

ophilic bronchitis; PP = proton pump inhibitor; UACS = upper airway cough syndrome

The clinician faced with a patient with an unex-

plained cough needs a systematic, integrated
approach to this problem. Fortunately, the informa-
tion necessary to formulate such an approach exists.
The relative frequency of the disorders (alone and in
combination) that can cause cough, as well as the
sensitivity and specificity of various findings on
medical history, physical examination, and the perti-
nent diagnostic tests in predicting the cause of
cough'=® are known from a number of clinical stud-
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ies. A great deal is also known about specific treat-
ments that work for the various conditions and the
expected time frame of response.36-11 The recom-
mended approach delineated below and the sche-
matic algorithms depicted reflect this composite
body of knowledge. The “gold standard” for assessing
the accuracy of diagnosis and the effectiveness of the
physician’s management of a patient’s cough is the
response to specific treatment.! Marked improve-
ment or resolution of cough is the sine qua non for
success. Based on this standard, it has been demon-
strated that the use of empiric treatment, systemat-
ically directed at the common causes of cough (see
below) works and is an important component of a
successtul approach to the diagnosis and treatment
of cough.?

Based on duration, cough can be divided into the
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following three categories: acute, lasting < 3 weeks;
subacute, lasting between 3 and 8 weeks; and
chronic, lasting > 8 weeks.” Acute cough can persist
and become a subacute or chronic problem.

We searched MEDLINE (through May 2004) for
studies published in the English language since 1980
on human subjects using the medical subject head-
ing terms “cough,” “treatment of cough,” and “em-
piric treatment of cough.” We selected case series
and prospective descriptive clinical trials. We also
obtained any references from these studies that were
pertinent to the topic.

AcUTE COUGH

Although there are no, large, prospective studies
that have assessed the spectrum and frequency of
causes of acute cough, acute cough is most com-
monly transient, as in the common cold, but it can
occasionally be associated with life-threatening con-
ditions such as pulmonary embolism, congestive
heart failure, and pneumonia. The recommended
approach to treating a patient with an acute cough is
depicted in Figure 1. Clinically (ie, based on the
findings of the medical history and physical exami-
nation), the most important first step is to decide
whether the acute cough is potentially a reflection of
a serious illness, as described above, or, as is usually
the case, it is a manifestation of a non-life-threaten-

ing diagnosis such as an acute (upper) respiratory
tract infection (eg, the common cold), a lower respi-
ratory tract infection, exacerbation of a preexisting
condition such as asthma, bronchiectasis, COPD, or
upper airway cough syndrome (UACS), which was
previously referred to as postnasal drip syndrome.
When patients with acute cough present with a
productive cough, acute bronchitis from a viral lower
respiratory tract infection such as influenza A should
be considered as well as other conditions that can
mimic acute bronchitis. Conditions that can mimic
acute bronchitis include acute asthma, acute exacer-
bation of chronic bronchitis, and the common cold.
If acute cough is thought to be due to the common
cold, a first-generation antihistamine plus a decon-
estant has been shown in a double-blind placebo-
controlled study'? to decrease the severity of cough,
and hasten the resolution of cough and postnasal
drip associated with the common cold. Another
double-blind, placebo-controlled prospective ran-
domized study' showed that the nonsteroidal anti-
inflammatory drug naproxen will favorably affect
cough. A difficult issue is whether one can recognize
the relatively infrequent acute infectious cough (eg,
Bordetella pertussis or Chlamydia [eg, TWAR]) that
will respond to antibiotic therapy if initiated early in the
course of the disease. Potential acute irritant or allergic
exposures should also be identified and, if possible,

avoided or eliminated from the environment.
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FiGUrE 1. The acute cough algorithm for the management of patients aged = 15 years with cough
lasting < 3 weeks. For diagnosis and treatment recommendations refer to the section indicated in the
algorithm. PE = pulmonary embolism; Dx = diagnosis; Rx = treatment; URTI = upper respiratory
tract infection; LRTI = lower respiratory tract infection; Section 7-Irwin®: Section 8-Pratter®; Section
9-Pratter®; Section 11-Dicpinigaitis’”; Section 12-Irwin®; Section 14-Braman®; Section 22-Irwin

et al. 10,
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SUBACUTE COUGH (PRESENT FOR 3 TO 8 WEEKS)

While there are no studies that have assessed the
spectrum and frequency of causes of subacute
cough, Figure 2 offers a conceptual approach based
on “expert opinion” given the paucity of data on this
topic. The committee recommends that in managing
patients with subacute cough, the first step is to
determine whether or not the cough has followed an
obvious preceding respiratory infection. If the sub-
acute cough does not appear to be postinfectious in
nature, it should be evaluated and managed as if it
were a chronic cough. On the other hand, subacute
cough frequently starts with an acute upper respira—
tory tract infection, but lingers on and typically falls
into the category of postinfectious cough. The mech-
anism of cough in many of these cases is probably
persistent postnasal drip, upper airway irritation,
mucous accumulation due to hypersecretion or de-
crease clearance, or a manifestation of bronchial
hyperresponsiveness that may be transient or associ-
ated with asthma that has been exacerbated. Ongo-
ing allergen or irritant exposure or the lingering
effects of an infection such as that caused by B
pertussis should also be considered as the diagnosis,

as well as pneumonia and an acute exacerbation of
chronic bronchitis. In the case of allergen or irritant
exposure, removing the patient from the environ-
ment or limiting contact is important. B pertussis
during the initial phase, pneamonia, and acute exac-
erbation of chronic bronchitis should be treated with
appropriate antibiotics if bacterial infection is
thought to be present.

CHroNIC COUGH

Chronic cough is a more complex problem be-
cause the differential diagnosis is broader than that
for acute or subacute cough. It often is due to more
than one condition being simultaneously present, the
medical history often offers few clues as to the
initiating event, and the characteristics of the cough
have been shown to lack both diagnostic sensitivity
and specificity.!* Nevertheless, when approached in
a systematic fashion, an accurate diagnosis and ther-
apeutic success can usually be achieved. The recom-
mended approach is depicted in Figure 3. In patients
with chronic cough, the starting point is the medical
history, physical examination, and chest roentgeno-
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FIGURE 2. Subacute cough algorithm for the management of patients aged = 15 vears with cough
lasting 3 to 8 weeks. For diagnosis and treatment recommendations refer to section indicated in
algorithm. AECB = acute exacerbation of chronic bronchitis; Section 10-Pratterd!; Section 13-
Braman®?; Section 16-Rosen.4* Sce the legend of Figure 1 for other section references.
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F1GuRE 3. Chronic cough algorithm for the management of patients aged 2 15 years with cough lasting
> 8 weeks. ACE-1 = ACE inhibitor; BD = bronchodilator; LTRA = leukotriene receptor antagonist;
ICS = inhaled corticosteroid. See the legend of Figure 1 for abbreviation not used in the text.

gram. Although, as stated above, the timing and medical history will also determine whether the

characteristics of the cough are of little diagnostic patient is receiving an angiotensin-converting en-
value, the medical history is important to determine zyme (ACE) inhibitor, particularly if the onset of the
whether the cough is acute (ie, < 3 weeks), subacute cough is temporally associated with starting to re-
(ie, 3 to 8 weeks), or chronic (ie, > 8 weeks). The ceive the medication within the past year. However,
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in general, if the patient is receiving an ACE inhib-
itor, therapy should be stopped no matter what the
temporal relationship. For example, cough may have
preceded the use of the ACE inhibitor. However,
the original cause of cough may have resolved and
the persisting cough could be due to the drug. The
resolution of cough usually will occur within a few
days to 2 weeks of stopping use of the drug, but the
median time is 26 days.”**17 A second crucial piece
of historical information is determining whether the
patient is a current cigarette smoker. Cigarette
smoking is commonly associated with cough that is
usually productive in nature and typically meets the
definition of chronic bronchitis. Smoking cessation is
almost always effective.'® The majority of patients
will have cough resolution within 4 weeks, but in
some cases it may take longer. However, in patients
with severe COPD cough may persist and not com-
pletely resolve or may be perpetuated due to ever
more frequent exacerbations of chronic bronchitis. If
the patient has COPD, a clinical decision as to
whether the cough is part of an exacerbation, as
opposed to a chronic cough associated with stable
COPD, needs to be made. If the former is the case,
then therapy with antibiotics or corticosteroids needs
to be considered. The medical history is also crucial
to determine whether the patient is from an endemic
area where certain diseases (eg, tuberculosis) that
can cause cough are more prevalent. It is also
important to determine whether there are any sys-
temic signs of disease such as fever, sweats, or weight
loss. A history of cancer, tuberculosis, or AIDS is also
important to ascertain.

In most reported cases,' the typical patient with
chronic cough is an immunocompetent nonsmoker
who is otherwise healthy. A chest roentgenogram is
commonly obtained, and in the vast majority of cases
the findings are normal or insignificant.’=* (If a
specific cause of cough is suggested from the chest
radiograph [eg, a mass suggestive of lung cancer],
this possibility should be directly investigated.) For
most patients with essentially normal chest radio-
graph findings, it has been shown in repeated stud-
jes1-3.18 that the three most common causes of cough
are UACS due to a variety of rhinosinus conditions,
asthma, and gastroesophageal reflux disease
(GERD) in descending order of prevalence. Nonas-
thmatic eosinophilic bronchitis (NAEB) is frequent
enough to warrant early consideration as well. This
knowledge allows an algorithmic, sequential ap-
proach to chronic cough that will efficiently identify
and treat patients with these common disorders
while not delaying inordinately the identification of
other potential causes of cough such as endobron-
chial tumor (rare in the presence of normal chest
roentgenogram findings). The assumption is that if
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the cough resolves, then the responsible factors have
been identified. Thus, the approach is designed to
start with the most common disorders and to inves-
tigate patients for less common conditions only after
eliminating the presence of the usual causes of
chronic cough.

A 2001 decision analysis'® provides theoretical
support for the strategy of treating chronic cough
empirically. After assuming a prevalence of UACS of
44%, sequential empirical treatment starting with
UACS (followed by asthma and GERD) or treating
empirically for all three common causes was favored
over extensive testing at the outset, depending on
how much a patient is distressed by cough symp-
toms.

How to proceed if the chest roentgenogram find-
ings are abnormal depends on the specific finding. A
mass or other evidence consistent with bronchogenic
carcinoma would lead directly to an evaluation for
this diagnosis. A chest CT scan followed by bron-
choscopy or a transthoracic fine-needle aspiration, or
possibly a positron emission tomography scan, would
typically be the next steps.?” Evidence for interstitial
lung disease might also lead to bronchoscopy with
transbronchoscopic biopsy or possibly video-assisted
thoracic surgery biopsy. A high-resolution CT
(HRCT) scan of the chest is also likely to be of value.
Chest roentgenographic findings of congestive heart
failure would lead to a cardiovascular evaluation and
perhaps an empiric attempt at diuresis. The pres-
ence of a mediastinal mass would lead to a biopsy to
determine its etiology. Evidence of infection, espe-
cially tuberculosis, would focus attention on making
a microbiological diagnosis either via expectorated

and/or via bronchoscopy.

The knowledge that chronic cough in many pa-
tients is multifactorial is essential to clinical success.
For example, it is not uncommon to find that an
individual has two (and occasionally all three) of the
common diagnoses of UACS, asthma, and
GERD.23.18 The cough will not resolve until both (or
all three) of these diagnoses have been effectively
treated.

UACS

Whereas UACS is the most common cause of
chronic cough and its role in causing cough cannot
be prospectively predicted, the approach to chronic
cough should typically begin with a diagnostic/ther-
apeutic trial of a first-generation antihistamine-de-
congestant (A/D), as noted in the section on UACS
in this guideline ® If a patient has resolution or partial
resolution of cough in response to A/D therapy, then
UACS is considered to have been a cause of cough
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and A/D therapy is continued. The typical time
course of response to A/D therapy for UACS is at
least some noticeable improvement in cough within
days to 1 to 2 weeks of initiating therapy.? Marked
improvement or resolution of cough may take several
weeks and occasionally as long as a few months.3

If the resolution of cough with A/D therapy is only
partial, then the next step in the evaluation can be
guided by patient symptoms. If the patient no longer
has signs or symptoms of UACS, it would be reason-
able to proceed to the evaluation for asthma. If the
patient has persistent nasal symptoms, then the
addition of a topical nasal steroid, nasal anticholin-
ergic agent, or nasal antihistamine may be effective.
Persistent UACS symptoms after the addition of
topical therapy would be an indication for sinus
imaging to look for evidence of acute or chronic
sinusitis. Air-fluid levels in the sinuses would be an
indication for antibiotic therapy and perhaps short-
term nasal topical vasoconstrictor therapy with an
a-agonist. Mucosal thickening is not as diagnostic of
sinusitis, but in the setting of chronic cough that is
unresponsive to treatment for UACS, patients with
mucosal thickening should be treated presumptively
for sinusitis. Until a prospective study is done com-
paring the diagnostic accuracy of “plain” sinus films
vs a sinus CT scan, it will remain a clinical judgment
as to which study to obtain. The lack of response to
medical therapy for documented sinusitis should
lead to a consultation with an ear, nose, and throat
specialist and possibility measurement of serum Ig
levels to see whether (acquired) hypogammaglobu-
linemia is present. It would also be appropriate to
consider allergy testing as well as an evaluation of the
patient’s home and workplace if there is a potential
environmental cause for persistent upper airway
symptoms. The presence of nasal polyps in the
presence of refractory chronic sinusitis warrants, in
the absence of any contraindication, consideration of
aspirin therapy. The patient should undergo a stan-
dard aspirin challenge. If the results of the challenge
are positive, the patient should undergo desensitiza-
tion, followed by the consideration of chronic aspirin
therapy unless it is contraindicated. (See the section
on UACS in this guideline for complete details on
treatment).

ASTHMA-INDUCED CHRONIC COUGH

The possibility that asthma is a causative factor in
cough should be formally considered after the eval-
uation for UACS. The medical history is sometimes
suggestive, but is not reliable in either ruling in or
ruling out asthma.!l?! Several studies!?2223 have
documented the utility of bronchoprovocation chal-

www.chastjournal.org

lenge (BPC) in the evaluation for asthma as a cause
of cough. The negative predictive value for a nega-
tive challenge is close to 100%. The positive predic-
tive value of a positive challenge result is in the range
of 60 to 88%. In most circumstances, a positive
challenge result warrants a trial of treatment for
asthma with clinical follow-up. The various treat-
ment options for asthma have been described in the
asthma section of this guideline. While the majority
of patients with asthma will respond to therapy with
inhaled corticosteroids (ICSs) and B-agonists with at
least partial improvement within 1 week of therapy,
oomplete resolution of cough may require up to 8
weeks of treatment,? and in some patients the re-
sponse may be delayed or absent without a trial of
oral corticosteroids. Therefore, in selected patients
with a positive response to a methacholine challenge
whose cough remains troublesome and who have not
responded or cannot take inhaled medications, 5 to
10 days of treatment with oral corticosteroids (eg,
prednisone, 40 mg/d) is a reasonable option in the
absence of a significant contraindication. However,
because treatment with oral leukotriene inhibitors
may be effective in patients with asthmatic cough,
consideration should be given for adding the leuko-
triene inhibitor to the treatment regimen before the
oral corticosteroid.2* The vast majority of patients
with asthma causing cough will respond to treatment
and then can be switched over to inhalational ther-
24
When BPC is not available and baseline spirome-
findings are normal, then empiric treatment for
asthma should follow treatment for UACS, with
diagnostic conclusions based on the response. In this
situation, the need for a definitive response makes
the use of oral corticosteroid therapy desirable if
inhaled B-agonists, ICSs, and leukotriene inhibitors
are meffective. (See the section on asthma in this
guideline for complete details on treatment).

NAEB

I the diagnostic/therapeutic evaluations listed
abeve for UACS and asthma have failed to yield
either a diagnosis or a resolution of the cough, then
NAEB should be considered next. Although in most
series GERD is a more common cause of cough than
NAEB, because the diagnosis of NAEB diagnosis is
relatively straightforward to make when there is
access to laboratories set up to perform the rigorous
analysis and the response to treatment is very pre-
dictable, it makes sense to consider this diagnosis
next after UACS and asthma. A properly performed
induced sputum test to determine whether there are
an increased number of eosinophils present is the
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diagnostic procedure of choice. Improvement within
4 weeks of initiating therapy with ICSs is typical,
although some patients may require a course of oral
corticosteroids. If the proper induced sputum tech-
nique is unavailable, an empiric trial of corticoste-
roids should be the next step.23-29 (See the section on
NAEB in this guideline for details of diagnosis and
treatment.)

GERD-InpUcED CHRONIC COUGH

Patients whose cough responds only partially or
not at all to the above interventions should next be
evaluated for GERD. Because patients with the
following clinical profile have been prospectively
shown to have cough due to GERD in approximately
92% of cases, empiric therapy is recommended
rather than testing: cough for > 2 months; normal
chest roentgenogram findings; nonsmoking; not re-
ceiving ACE inhibitors; failed to get better with
treatment for UACS; and asthma and NAEB with
the use of systemic steroids. Patients with prominent
upper GI GERD symptoms and persistent cough at
this point should be treated with an antireflux diet
and lifestyle modifications, and a proton pump in-
hibitor (PPI). Consideration should be given for
adding prokinetic therapy is there is no or little
response to treatment. (In patients with very prom-
inent GERD symptoms, it could be argued that
treatment for GERD should be part of the initial
therapy.) Ideally, patients with persistent cough and
no GERD symptoms at this point should undergo
objective 24-h esophageal pH monitoring. However,
esophageal pH monitoring can be problematic be-
cause of a lack of agreement in the literature on how
to interpret the study. It has been recommended in
the pulmonary literature3® that the criteria to con-
sider the test result as positive should be much more
sensitive (ie, less evidence of reflux is required) than
the standard published criteria typically recom-
mended in the gastroenterology literature. Given
some of the issues of interpretation as well as the
limited availability of esophageal pH testing, this
further supports the idea of an initial empiric trial of
antireflux therapy.8.93! It should be recognized, how-
ever, that the length of time from the initiation of
therapy to an expected response is more variable for
GERD than it is for UACS, asthma, or NAEB. Some
patients will respond to high-dose PPI therapy
within 2 weeks,32 while in other cases it may take up
to several months and only after prokinetic therapy
has been added,? or there may be no response to
medical therapy at all. Partial improvement or no
improvement in cough with anti-GERD medical
therapy leaves open the questions of whether the
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therapeutic trial has been adequate, whether an
additional cause of cough is present. whether more
intensive therapy is required or whether the patient
has medically refractory GERD.*® An additional
workup will be necessary at this point in the evalu-
ation. See the section on GERD in this guideline as
a cause of cough for recommendations for what to do
at this point when patients have not responded to
your treatment. For instance, the use of 24-h esoph-
ageal pH monitoring as well as the selected use of
upper GI endoscopy or a barium swallow study
should certainly be considered at this point. The
addition to therapy of a prokinetic agent such as
metoclopramide and rigorous adherence to dietary
measures should be tried prior to labeling the patient
as having medically refractory GERD or considering
surgical fundoplication.? It should be recognized,
however, that in some cases cough may persist due to
nonacid reflux disease after the elimination of gastric
acid and may respond to surgical intervention.® (See
the section on GERD in this guideline for further
details of management.)

If all of the diagnostic/therapeutic evaluations
listed above have failed to yield either a diagnosis or
the resolution of cough, in countries where tubercu-
losis remains a common problem, expectorated or
induced sputum samples with acid-fast staining or
bronchoscopy to detect occult endobronchial tuber-
culosis are reasonable considerations. In the United
States, an HRCT scan to evaluate the patient for
bronchiectasis or occult interstitial disease should
probably be performed next. If the HRCT scan
reveals bronchiectasis or interstitial lung disease,
bronchoscopy should be performed next. Even if the
HRBCT scan findings are normal, bronchoscopy
should be performed to look for occult airway dis-
ease (eg, endobronchial tumor, sarcoidosis, suppura-
tive lower airway infection, eosinophilic, or lympho-
eytie bronchitis). Uncommon causes of cough such
as nonacid reflux disease, a swallowing disorder,

; ive heart failure, or habit cough should also
be censidered based on clinical findings. If a com-
plete workup and appropriate therapeutic trials fail
to identify the cause of cough, one is then left with
the diagnosis of unexplained cough (previously re-
ferred to as idiopathic cough). However, before
making this diagnosis, consideration of a referral to a

cough specialist is appropriate.

SUMMARY

In summary, an effective approach to cough,
whether acute, subacute, or chronic, is to sequen-
tially evaluate and treat for the common causes of
cough using a combination of selected diagnostic

Diagnosis and Management of Cough: ACCP Guidelines

Downloaded from chestjournal.org on September 21, 2007
Copyright © 2006 by American College of Chest Physicians






tests and empiric therapy. It is important to realize
that cough may be the only clinical manifestation of
the common causes of cough, emphasizing the need
for selective testing and adequate treatment (both in
terms of the agents used and the duration of treat-
ment) to see whether the cough responds. Sequen-
tial and additive therapy may be crucial because
more than one cause of cough may be present. In
patients with acute cough, the most important initial
decision is on whether the cough is a manifestation
of a serious, potentially life-threatening condition,
such as pneumonia or pulmonary embolism, or, as is
commonly the case, the result of the common cold,
an acute bronchitis or asthma syndrome, or some
environmental allergic or irritant exposure. In pa-
tients with subacute cough, the crucial initial distinc-
tion is whether it is a postinfectious cough or not. If
it is postinfectious cough, rather than UACS, tran-
sient bronchial hyperresponsiveness, asthma, pertus-
sis, or acute exacerbation of chronic bronchitis, need
to be considered. If it is a noninfectious cough, it
should be approached the same way as a chronic
cough. The algorithm for chronic cough is based on
the fact that an extensive amount of information
exists about the different causes and their frequency,
the value of selected diagnostic tests and empiric
therapy, and the expected timeframe of response.

SUMMARY OF RECOMMENDATIONS
1. In patients with cough, the starting
point is the medical history and physical ex-
amination, Although the timing and charac-
teristics of the cough are of little diagnostic
value, the medical history is important to
determine whether the patient is receiving an
ACE inhibitor, is a smoker, or has evidence of
a serious life-threatening or systemic disease.
Level of evidence, expert opinion; benefit, substan-
tial; grade of recommendation, E/A
2. In patients with an acute cough, first
determine whether the acute cough is a
reflection of a serious illness such as pneu-
monia or pulmonary embolism, or, as is
usually the case, a manifestation of a non-
life-threatening disease such as a respira-
tory tract infection (eg, common cold or
lower respiratory tract infection), an exac-
erbation of a preexisting condition (eg,
COPD, UACS, asthma, or bronchiectasis),
or an environmental or occupational expo-
sure to some noxious or irritating agent (eg,
allergic or irritant-induced rhinitis). Level of
evidence, expert opinion; benefit, substantial;
grade of recommendation, E/A

www.chestjournal.org

3. In patients with a subacute cough, first
determine whether it is a postinfectious
cough or not. If it is postinfectious, determine
whether it is a result of UACS, transient bron-
chial hyperresponsiveness, asthma, pertussis,
or an acute exacerbation of chronic bronchi-
tis, If it is noninfectious, manage the cough
the same way as chronic cough (see Fig 2).
Level of evidence, expert opinion; benefit, substan-
tial; grade of recommendation, E/A

4a. In patients with chronic cough, sys-
tematically direct empiric treatment at the
most common causes of cough (ie, UACS,
asthma, NAEB, and GERD). Level of evi-
dence, low; benefit, substantial; grade of recom-
mendation, B

4b. In patients with chronic cough, ther-
apy should be given in sequential and addi-
tive steps because more than one cause of

may be present. Level of evidence, low;
benefit, substantial; grade of recommendation, B

5. Patients with a chronic cough who
smoke should be counseled and assisted
with smoking cessation. Level of evidence,
low; benefit, substantial; grade of recommenda-
tion, B

6. In a patient with cough who is receiv-
ing an ACE inhibitor, therapy with the
drug should be stopped and the drug
should be replaced. Level of evidence, low;
benefit, substantial; grade of recommendation,
B

7. In patients with chronic cough, initial
empiric treatment should begin with an
oral first-generation A/D. Level of evi-
dence, low; benefit, substantial; grade of rec-
ommendation, B

8a. In patients whose chronic cough per-
sists after treatment for UACS, the possibil-
ity that asthma is the cause of cough should
be worked up next. The medical history is
sometimes suggestive, but is not reliable in
either ruling in or ruling out asthma. There-
fore, ideally, BPC, if spirometry does not
indicate reversible airflow obstruction,
should be performed in the evaluation for
asthma as a cause of cough. In the absence
of the availability of BPC, an empiric trial of
antiasthma therapy should be administered
(see section on the treatment of asthma in
this guideline). Level of evidence, low; benefit,
substantial; grade of recommendation, B

8b. In patients with chronic cough, in
whom the diagnoses of UACS and asthma
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have been eliminated or treated without the
elimination of cough, NAEB should be con-
sidered next with a properly performed
induced sputum test for eosinophils. If a
properly performed induced sputum test to
determine whether eosinophilic bronchitis
is present cannot be performed, an empiric
trial of corticosteroids should be the next
step. Level of evidence, low; benefit, substan-
tial; grade of recommendation, B

9. In the majority of patients with sus-
pected cough due to asthma, ideally, before
starting an oral corticosteroid regimen, a
BPC should be performed and, if the result
is positive, some combination therapy of
ICSs, inhaled B-agonists, or oral leukotri-
ene inhibitors should be administered. A
limited trial of oral corticosteroids, how-
ever, should be administered in some pa-
tients who are suspected of having asthma-
induced cough before eliminating the
diagnosis from further consideration. Level
of evidence, low; benefit, substantial; grade of
recommendation, B

10. In patients whose cough responds
only partially or not at all to interventions
for UACS and asthma or NAEB, treatment
for GERD should be instituted next. Level of
evidence, low; benefit, substantial; grade of rec-
ommendation, B

11. In patients with cough whose condi-
tion remains undiagnosed after all of the
above has been done, referral to a cough
specialist is indicated. Level of evidence, ex-
pert opinion; benefit, substantial; grade of rec-
ommendation, E/A
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Hemoptysis, or the expectoration of blood, can range from blood-streaking of sputum to the
presence of gross blood in the absence of any accompanying sputum. The term massive
hemoptysis is reserved for bleeding that is potentially acutely life-threatening; it has been defined
by a number of different criteria, often ranging from more than 100 to more than 600 mi of blood

over a 24 hour period [1].

This card will focus on the evaluation of hemoptysis that is not immediately life-threatening. The

acute evaluation and management of massive hemoptysis is discussed separately. (See "Causes
and management of massive hemoptysis" and see “Diagnostic approach to massive hemoptysis").

each lung, typically arising from the aorta and less commonly from the intercostal arteries. These
vessels provide the nutritive blood supply to the airways, hilar lymph nodes, visceral pleura, and
some portions of the mediastinum [2].

Despite the quantitatively smaller contribution of the bronchial circulation to pulmonary blood flow,
the bronchial arteries are generally a more important source of hemoptysis than the pulmonary
circulation. In addition to being perfused at a higher pressure, they aiso supply blood to the
airways and to lesions within the airways. In some circumstances, such as bronchiectasis, the
bronchial circulation becomes hyperplastic and tortuous, and can be a source of massive

hemoptysis.

DIFFERENTIAL DIAGNOSIS OF HEMOPTYSIS — Although the term hemoptysis typically refers
to expectoration of biood originating from the lower respiratory tract, it must be recognized that
blood from the upper respiratory tract and the upper gastrointestinal tract can be expectorated and
can mimic blood coming from the lower respiratory tract.

Blood originating from below the vocal cords can best be categorized according to the site of
bleeding. Bronchitis, bronchogenic carcinoma, and bronchiectasis are the most common causes of
hemoptysis depending upon the patient population studied (show table 1) [3-5].

Airways diseases — The most common source of hemoptysis is airways disease. Pathologic
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processes affecting the airways that can lead to hemoptysis include the following disorders:

« Inflammatory diseases, such as bronchitis (either acute or chronic) or bronchiectasis. Even
though bronchiectasis is typically associated with frequent cough and copious sputum
production, the clinical manifestations may be more subtle, particularly in those patients with
“dry" bronchiectasis.

« Neoplasms, including primary bronchogenic carcinoma, endobronchial metastatic carcinoma
(most commonly from melanoma or from breast, colon, or renal cell carcinoma), or bronchial
carcinoid. Bronchial carcinoid, a highly vascular tumor that is unrelated to smoking, should
be considered in a young or middle-aged nonsmoker with recurrent hemoptysis. In patients
with AIDS, Kaposi's sarcoma involving the airways (and/or the puimonary parenchyma) is a
potential cause of hemoptysis [6]. (See "Pulmonary involvement in HIV-associated Kaposi's

sarcoma").

e Foreign body.
o Airway trauma.

« Fistula formation between a vessel and the tracheobronchial tree. Although an uncommon
cause of hemoptysis, fistulas between the aorta and the airway (especially the left
bronchopulmonary tree) are frequently associated with aneurysms of the thoracic aorta and
are fatal if not diagnosed and surgically treated [Z]. Tracheo-innominate fistulas are a rare
but potentially life-threatening complication of tracheostomy, occurring most often if the
tracheostomy tube Is placed too low [8]. The tube can erode directly into the innominate
artery, which crosses the anterolateral surface of the trachea at the level of the upper
sternum.

Pulmonary parenchymal diseases — Causes of bleeding originating from the pulmonary
parenchyma fall into several major categories:

o Infection, especially tuberculosis, pneumonia, aspergilloma, and lung abscess. Hemoptysis,
which can be life-threatening, complicates the course of 50 to 85 percent of patients with an

aspergilloma [9,10]. (See "Aspergilloma®).

« Inflammatory or immune disorders, including Goodpasture's syndrome, idiopathic pulmonary
hemosiderosis, lupus pneumonitis, and Wegener's granulomatosis. (See "Acute
glomerulonephritis and pulmonary hemorrhage”, and see "Pulmonary manifestations of

systemic lupus erythematosus”).

o A coagulopathy, such as thrombocytopenia or use of anticoagulants [11].

« Iatrogenic, especially due to either percutaneous or transbronchial lung biopsy. Hemoptysis,
which is usually minor and transient, occurs in five to 10 percent of percutaneous lung
biopsies, but massive hemorrhage and death have also been reported [12]. In a nine year
series of patients who underwent fiberoptic bronchoscopy, bleeding was reported to
complicate the subgroup who had transbronchial, endobronchial, or brush biopsy with a
frequency of approximately two percent [13].

Miscellaneous causes of pulmonary parenchymal hemorrhage that should be considered in the
appropriate clinical setting include the following:

« Cocaine-induced pulmonary hemorrhage. Hemoptysis has been described in six percent of
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habitual smokers of free-base cocaine ("crack") and has been associated with diffuse alveolar
hemorrhage [14-16]. Although the mechanism for bleeding is not known, possibilities include
pulmonary vasoconstriction with anoxic damage to epithelial and/or endothelial cells, and
direct toxicity of the inhaled substances on alveolar epithelial cells [16]. (See "Pulmonary

complications of cocaine abuse").

o Catamenial hemoptysis, characterized by hemoptysis that is recurrent and coincident with
menses. The cause is intrathoracic endometriosis, usually involving the pulmonary

parenchyma but occasionally affecting the airways [17,18]. (See "Thoracic endometriosis").

Pulmonary vascular disorders — Although this category overlaps with pulmonary parenchymal
disease, the disorders mentioned below are those in which the primary pathology is intrinsic to the
pulmonary vasculature or affects the pressure within these vessels.

e Pulmonary embolism.

¢ Pulmonary arteriovenous malformation, either with or without underlying Osler-Weber-Rendu
syndrome. (See "Arteriovenous ma rmations of the onary ci tion: Etiol an

clinical features").

.e Elevated pulmonary capillary pressure, as seen with mitral stenosis or significant left
ventricular failure. :

e Iatrogenic, primarily resuiting from pulmonary artery perforation from a Swan-Ganz catheter.
Although this is a rare complication, it can be associated with massive bleeding and death
[19]. (See "Swan-Ganz catheterization: Indications and complications").

Cryptogenic — Depending upon the study, up to 30 percent of patients with hemoptysis have no
cause identified even after careful evaluation; these patients are classified as having either
Cryptogenic or idiopathic hemoptysis. In a series of 67 patients with cryptogenic hemoptysis, the
prognosis was generally good, and most patients had resolution of bleeding within six months of

evaluation [20].

EVALUATION OF HEMOPTYSIS — Besides history and physical examination, the initial important
study for evaluating the patient with hemoptysis is the chest radiograph. Abnormal findings may be
suggestive of a variety of specific causes of hemoptysis, ranging from neoplasm to focal infection
(tuberculosis, aspergilloma) to mitral stenosis.

Useful laboratory studies include measurement of hematocrit (to assess the magnitude and
chronicity of bleeding), urinalysis and renal function (in those circumstances in which a puimonary-
renal syndrome such as Goodpasture's syndrome or Wegener's granulomatosis might be
responsible for bleeding), and a coagulation profile (to exclude thrombocytopenia or another
coagulopathy as a contributing factor).

Further evaluation is next directed toward confirming the suspected diagnosis if the history,
physical examination, or any of the above studies suggests a particular cause for the hemoptysis.
Fiberoptic bronchoscopy is a particularly useful procedure, often allowing localization of the site of
hemoptysis and visualization of endobronchiai pathology causing the bleeding.

Additional issues that arise in evaluating the patient with hemoptysis relate to the use of fiberoptic
bronchoscopy: its role in patients with normal chest radiographs, the optimal timing of the
procedure, and the relative roles of fiberoptic bronchoscopy and high-resolution CT scanning
(HRCT). (See "High resolution computed tomography of the lungs").
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Fiberoptic bronchoscopy in patients with a normal chest radiograph — Fiberoptic
bronchoscopy is often considered in patients with hemoptysis and a normal or nonlocalizing chest
radiograph to rule out endobronchial malignancy that is radiographically silent. However, in such
patients, the likelihood of finding a tumor by fiberoptic bronchoscopy Is generally less than five
percent [21-25]. Risk factors predicting those individuals most likely to have tumor found on

bronchoscopy include [22,23,25]:
e Male sex

o Older age, greater than 50 years in one study [23], greater than 40 years in another [25].
e Smoking history greater than 40 pack years.

o Duration of hemoptysis greater than one week [22].

Optimal timing of fiberoptic bronchoscopy — In a retrospective study, fiberoptic bronchoscopy
performed acutely (during hemoptysis or within 48 after hemoptysis stopped) was more likely to
visualize active bleeding (41 versus eight percent) or its site (34 versus 11 percent) than delayed
bronchoscopy [26]. However, the clinical outcome was not significantly different between the early

and delayed groups.

Fiberoptic bronchoscopy versus HRCT — Fiberoptic bronchoscopy and HRCT are, in many ways,
complementary studies, each with specific advantages in certain clinical situations [5]). In one study
of 91 patients with hemoptysis, for example, HRCT demonstrated all tumors seen by bronchoscopy
as well as several which were beyond bronchoscopic range [27]. On the other hand, HRCT could
not detect bronchitis or subtle mucosal abnormalities which could be seen by bronchoscopy. In
another report of 57 patients, HRCT was particularly useful in diagnosing bronchiectasis and
aspergillomas, while bronchoscopy was diagnostic of bronchitis and mucosal lesions such as
Kaposi's sarcoma [28].

RECOMMENDATIONS FOR EVALUATION OF HEMOPTYSIS — Although there is a trend toward
rececmmending earier use of HRCT in the investigation of hemoptysis [28], the relative utility of
bronchoscopy and HRCT as the initial diagnostic procedure following chest radiography remains
controversial. Based upon present data and common practices, we recommend the following
approach:

« The evaluation should begin with the initial history and physical examination supplemented
by chest radiograph. Important features of the history include age, smoking history, duration
of hemoptysis, and association with symptoms of acute bronchitis or an acute exacerbation
chronic bronchitis (change in sputum, blood streaking superimposed upon purulent sputum).
In addition, it is important to seek information on history or physical examination to suggest
either an upper airway or a gastrointestinal source for the bleeding.

« Additional studies which may be useful depending upon the particular clinical situation
hematocrit, urinalysis, blood urea nitrogen and plasma creatinine concentration, a
coagulation profile, and collection of sputum for cytologic and microbiologic studies.

« No immediate further work-up is indicated if the clinical picture is not suggestive of
carcinoma (negative chest radiograph, age less than 40 years, no smoking history, and
hemoptysis less than 1 week duration) but is suggestive of acute bronchitis (blood streaking
superimposed upon purulent sputum). Such a patient shouid be treated for bronchitis and
observed for recurrence of hemoptysis following improvement in purulent sputum production.
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e Further evaluation is indicated if the Patient has any of the above risk factors for carcinoma
or if the hemoptysis does not occur in the setting of acute bronchitis. Bronchoscopy is the
preferred next procedure in those patients with risk factors for tumor or chronic bronchitis
(particularly smoking). On the other hand, HRCT is the preferred next procedure in patients
at lower risk for tumor or chronic bronchitis but with a history or radiograph suggestive of
bronchiectasis or an arteriovenous malformation.

e If hemoptysis persists and the initial procedure (either bronchoscopy or HRCT) is negative,
then the other of these two procedures should be performed.

Use of UpToDate is subject to the Subscription and License Agreement.
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