R |

Q: When should a methacholine challenge be

ordered for a patient with suspected asthma?
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o The methacholine challenge test is
® used in several situations:

If the diagnosis of asthma is in ques-
tion, eg, if the patient has symptoms that
suggest asthma (either typical symptoms
such as coughing, wheezing, and dyspnea or
atypical symptoms) but normal results on
regular spirometric testing and no response
to a bronchodilator. Because the test has a
high negative predictive value, it is more
useful in ruling out asthma (if the result is
negative) than in ruling it in (if the result is
positive).l.2 A negative methacholine chal-
lenge test nearly rules out asthma; however,
a positive test result needs to be interpreted
cautiously if the patient is not experiencing
symptoms.

In establishing a diagnosis of occupation-
al asthma. For patients with remitting and
relapsing symptoms suggestive of asthma asso-
ciated with a particular work environment, a
detailed history, physical examination, and
methacholine challenge test can establish the
diagnosis. Specific bronchial challenge testing
with the suspected offending agent is possible,
although this is more frequently used in
research and in situations with significant legal
or financial implications for the patient, such
as workers’ compensation cases.?
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Possibly, in managing asthma. In sever-
al clinical trials,45 outcomes were better
when asthma management decisions were
based on airway hyperresponsiveness com-
bined with conventional factors (symptoms
and lung function) than with management
based on conventional factors alone. These
findings suggest that asthma management
based on serial measurement of airway
hyperresponsiveness may be useful in opti-
mizing outcomes of care; however, adjust-
ment in treatment according to response to
serial methacholine challenge tests is cur-
rently not recommended for routine man-
agement of asthma.

In clinical research.

B OBSTRUCTION CAN BE IMPROVED
OR PROVOKED

Asthma is a chronic inflammatory disorder of
the airways associated with characteristic clin-
ical symptoms of wheezing, chest tightness,
breathlessness, and cough. These symptoms
may be associated with airflow limitation that
is at least partially reversible, either sponta-
neously or with treatment.

Spirometry can confirm the diagnosis of
asthma if lung function improves after a
bronchodilator is given, as reflected by an
increase in forced expiratory volume in 1 sec-
ond (FEV/) of more than 12% and more
than 0.2 L.67

Conversely, during bronchoprovocation
testing, airflow obstruction is provoked by a
stimulus known to elicit airway narrowing,
such as inhaled methacholine. Bronchial
hyperresponsiveness can reliably distinguish
patients with asthma from those without
asthma.
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Contraindications to methacholine challenge testing:
American Thoracic Society guidelines

Absolute contraindications

Severe airflow limitation: forced expiratory volume in 1 second (FEV,) < 50% of predicted or < 1.0 L

Heart attack or stroke in last 3 months

Uncontrolled hypertension: systolic blood pressure > 200 mm Hg or diastolic pressure > 100 mm Hg

Known aortic aneurysm

Relative contraindications”

Moderate airflow limitation: FEV; < 60% of predicted or < 1.5 L

Inability to perform spirometry of acceptable quality

Pregnancy
Nursing mothers

Current use of cholinesterase inhibitor medication (for myasthenia gravis)

“Authors’ additional relative contraindications: cerebral aneurysms; failure to withhold medications (may affect the test results)
and upper- or lower-respiratory-tract infection within previous 2 to 6 weeks

CRAPO RO, CASABURI R, COATES AL, ET AL. GUIDELINES FOR METHACHOLINE AND EXERCISE CHALLENGE TESTING—1999.
THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY WAS ADOPTED BY THE ATS BOARD OF DIRECTORS, JULY 1999.

AM J RESPIR CRIT CARE MED 2000; 161:309-329.

B HOW THE TEST IS DONE

During the test, the patient inhales metha-
choline aerosols in increasing concentrations;
various protocols can be used. Spirometry is per-
formed before and after each dose, and the results
are reported as a percent decrease in FEV| from
baseline for each step of the protocol.

A positive reaction is a 20% fall in FEVj,
and the provocative concentration that causes a
positive reaction (the PC,g) is used to indicate
the level of airway hyperresponsiveness. If the
FEV; does not fall by at least 20% with the
highest concentration of methacholine, the test
is interpreted as negative and the PC, is report-
ed as “more than 16 mg/mL” or “more than 25
mg/mL,” depending on the highest dose given.

The maximum dose of methacholine
varies among pulmonary function testing lab-
oratories and asthma specialists; final doses of
16, 25, and 32 mg/mL are commonly used.
Studies have defined a range of 8 to 16 mg/mL
as an optimal cutoff point to separate patients
with asthma from those without asthma.26,7

The response to methacholine can also be
expressed in terms of specific airway conduc-
tance; however, this is more complicated and
requires body plethysmography.

VOLUME 75 « NUMBER 1

Other stimuli that can be used as bron-
choprovocation challenges to diagnose asth-
ma include inhaled histamine, exposure to
cold air, or eucapneic hyperventilation.
Compared with these alternative stimuli,
methacholine is the most feasible as it does
not require extensive equipment and is better
tolerated than histamine.8

Il POTENTIAL COMPLICATIONS

Methacholine elicits airway narrowing in sus-
ceptible people and can cause severe bron-
choconstriction, hyperinflation, or severe
coughing. However, this procedure is general-
ly well tolerated, and respiratory symptoms in
patients who react to methacholine typically
reverse promptly in response to bronchodila-
tors.

Nevertheless, the test should be per-
formed in a pulmonary function laboratory or
doctor’s office with available personnel trained
to treat acute bronchospasm and to use resus-
citation equipment if needed. Informed con-
sent should be obtained and recorded in the
medical record after a detailed explanation of
the risks and benefits of this procedure and
alternatives to it.
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Factors that decrease bronchial responsiveness

FACTOR

MINIMUM TIME INTERVAL
FROM LAST DOSE TO STUDY

Short-acting inhaled bronchodilators, eg, isoproterenol, isoetharine,

8 hours!1

metaproterenol (Alupent), albuterol (Proventil), terbutaline (Brethine)

Medium-acting bronchodilators, eg, ipratropium

Long-acting inhaled bronchodilators, eg, salmeterol (Serevent),

formoterol (Foradil), tiotropium (Spiriva)

Oral bronchodilators

Liquid theophylline
Intermediate-acting theophyllines
Long-acting theophyllines
Standard beta-2 agonist tablets
Long-acting beta-2 agonist tablets

Cromolyn sodium (Intal)
Nedocromil (Tilade)
Hydroxazine, cetirizine
Leukotriene modifiers

Coffee, tea, cola drinks, chocolate

24 hours'2

48 hours'3
(perhaps 1 week
for tiotropium)

12 hours
24 hours
48 hours
12 hours
24 hours

8 hours

48 hours

3 days

24 hours!
Day of study

Note: The American Thoracic Society does not recommend routinely withholding oral or inhaled corticosteroids, but their anti-
inflammatory effect may decrease bronchial responsiveness.'4.15 Inhaled corticosteroids may need to be withheld depending on

the question being asked.

CRAPO RO, CASABURI R, COATES AL, ET AL. GUIDELINES FOR METHACHOLINE AND EXERCISE CHALLENGE TESTING—1999.
THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY WAS ADOPTED BY THE ATS BOARD OF DIRECTORS, JULY 1999.

Il CONTRAINDICATIONS

TABLE 1 summarizes the absolute and relative
contraindications to this test.6

Baseline obstruction. A ratio of FEV| to
forced vital capacity less than 70% on base-
line spirometry defines airway obstruction,
and methacholine challenge for diagnostic
purposes would not be indicated.

Furthermore, patients with low baseline
lung function, who may not be able to com-
pensate for a further decline in lung func-
tion due to methacholine-induced bron-
chospasm, are at increased risk of a serious
respiratory reaction. For this reason, an
FEV/ less than 50% of predicted or less than
1.0 L is an absolute contraindication to
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methacholine challenge testing, and an
FEV| less than 60% of predicted or less than
1.5 L must be evaluated on an individual
basis.?

Myocardial infarction or stroke within
the previous 3 months, uncontrolled hyper-
tension, and aortic or cerebral aneurysm are
absolute contraindications to this procedure,
since induced bronchospasm may cause ven-
tilation-perfusion mismatching resulting in
arterial hypoxemia and compensatory
changes in blood pressure, cardiac output,
and heart rate. There is no increased risk of
cardiac arrhythmia during methacholine
challenge.10

Pregnancy is a relative contraindication
to methacholine challenge testing; metha-
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An absolute
contraindication
to methacholine
challenge:

FEV, < 50%
or<10L
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choline is classified in pregnancy category C.

Inability to perform spirometry correctly
is also a relative contraindication, and there-
fore this test is not recommended for
preschool-age children.

I SOME DRUGS SHOULD BE HELD

For this test to yield accurate results, the
patient should not take any medications that
would mask the response. The most common
reason for canceling the test is lack of ade-
quate patient preparation. Generally, the rec-
ommended periods for withholding medica-
tions are based on their duration of action
(TABLE 2).6,11-15

Other factors that can confound the
results include smoking,16 respiratory infec-
tion, exercise, and consumption of caffeine
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