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Objectives

stand the indications and
aindications for bronchial challenge
ng (BCT)

lain the pre-test preparation and
ipment/supplies needed for various

ew the testing procedures and defi

ew challenge test using N

ay hyperresponsiveness — rapid and exaggerated response

bstruction due to bronchoconstriction— usually at least partially re

ptoms — cough, wheeze, dyspnea, chest tightness

er inflammation, airway remodeling

e easily appreciated, but inflammation i:
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onflict of intere

er’s bureau: Boehringer Ingelhei
vion, Pharmaxis

er: Hill-Rom, Pharmaxis

exaggerated bronchoconstriction
Allergens: dust mites, pollen, dander, mold, cockroa
Pollutants: exhaust fumes, smog,
* Irritants: tobacco or wood smoke, chemicals

R also linked to exercise, cold air, sulphur dio
on-isotonic aerosols.

e stimuli all act to cause the airways tc

he acute pathology in asthma an
matory process

onchial Challeng

s often misdiagnosed
od test, X-ray, lab test
things mimic asthma (CHF, VCD, COPD, etc)
ective estimates of asthma correlate poorly to obje

sures

ent is often not “EBM” (NIH > NHLBI > NAEPP > EPR-3)
ICS, no ICS/LABA, relying on SABA only
ps to rule in or rule out asthma (but it is still n



oms suggest asthma but a norma
Questionable case (EIB, cough variant asthma)
ma needs to be confirmed objectivel
ated effectively at the lowest cost

Dccupation or recreational activity where B
ould be a potential problem

be useful to “step down” in treatme

ing exposure to an occupational i
hat has induced symptoms c

ophils as source o
onchial Smooth Muscle to co

Allergen Increase in o

Prostaglandins °

e \e P
Nl‘istamine
acts ‘
n

2 types of BC

tests: acts directly on the bronchia
e to cause bronchoconstriction.

Uses: Inhaled methacholine or histamine to cause a meas
change

direct test tends to RULE OUT asthma

rect tests: cause a change in the airway

affects mast cells

elease of histamine, leukotrienes, prostaglandins,
irect tests tend to RULE IN asthma

es: Exercise-induced bronchospasm (EIB), Eucapnic
perventilation (EVH)

nhaled agents (mannitol, hypertonic saline,
hosphate)
Parkerson J, Ledford D. Annals o

Respiratory Water Lo
Mucosal Dehydration

Increase in [Na*], [CI], [Ca2*], [K*]

Increase in osmolarity . ——> Sens

Airway surface liquid Epithelial Cells Submucosa
and in the presence

of Airway inflammation (eosinophils, mast cells)

Mediators Release from Inflammatory Cell:

in those with hyperresponsive ai

applies to all challeng

er calibration checked
ions withheld for the appropriate period of tim
orous exercise in last 4 hrs & no excess caffeine
n of upper or lower respiratory infection

etry done as first step. FEV, at baseline 2 70% prec
test if obstruction is present)

r each step is reproducible and performed to ER

ilator and oxygen available if required
ests should check for return to baselin
patient (reverse bronchospasm
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Withholding medications

01/31/2012

Withholding medications

Withholding Medication
Time
Short-Acting Bronchodilators
8 hours

Albuterol, terbutaline sulfate

Withholding Medication
Time

Inhaled Corticosteroids
beclomethasone dipropionate, budesonide, fluticasone
propionate, mometasone

12-24 hours |Anticholinergic Bronchodilators
ipratropium bromide

Phosphodiesterase Inhibitors/Adenosine R s

Theophyllines

Long-lasting Anticholinergics
triotropium bromide

Antihistamines: Over-the-Counter & Prescription

Long-Acting Bronchodilators
salmeterol xinafoate, formoterol fumarate

fethours brompheniramine maleate (Dimetapp®); diphenhydramine
(Benadryl®); loratadine (Claritin®); cetirizine (Zyrtec®);
fexofenadine (Allegra®); levocetirizine dihydrochloride (Xyzal®)
Leukotriene-Receptor Antagonists
4 days

montelukast sodium (Singulair®)

Inhaled Corticosteroids And Long-Acting Beta2 Agonist
Combination

fluticasone propionate and salmeterol xinafoate; budesonide
and formoterol fumarate dehydrate

24-48 hours

Refrain from the following:

* Caffeine-containing foods: coffee, tea, cola, chocolate, etc.
Day of Test |* Vigorous exercise

* Smoking at least six hours prior to testing

Methacholine Challenge Test (MCT)
* 2 methods of doing the test

¢ 2 minute tidal breathing: timed interval of tidal volume
breathing while inhaling aerosolized methacholine

* 5 breath-breath dosimeter method: 5 slow, deep
breaths while inhaling aerosolized methacholine
* Measure FEV, at 30 seconds and 90 seconds after
the dose is given
* Positive test- 20% decrease in FEV, from baseline (PCy,)

* Negative test — entire schedule of drug is given without
a 20% decrease in FEV,

* Each method uses increasing doses of methacholine

Methacholine dosing regimen

2 minute tidal breathing 5-breath dosimeter

* Baseline (/3 ml NaCL) + 0.0625 mg/ml

* 0.031 mg/ml

- 0.0625 mg/ml 0.25meie

e 0.125 mg/ml e 1.0mg/ml

e 0.25 mg/ml e 4.0mg/ml

¢ 0.5mg/ml .

B0/ 16.0 mg/ml

e 2.0mg/ml Dry methacholine is mixed with 0.9% NaCl by a
¢ 4.0 mg/ml pharmacist using sterile technique. Each does
* 8.0mg/ml must be clearly labeled. May be mixed ahead and
e 16.0 mg/ml stored under refrigeration. Must be at room

temperature for test.

Dosimeter and nebulizer

Devilbiss 646 nebulizer

KoKo Dosimeter T ]

Bronchial challenge testing-
negative methacholine test
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Asthma Management and P
for Asthma (GINA) website

e agonist s usually expressed as the pre

s with Methac

Solutions needed to be made up by phara
efrigerated & regularly discarded
egative test takes 40 min using 2 minute
athing protocol which is now the mos
mended by advocates

ith Metha

ive response is not predictive of having
s severity

sitive response not specific for asthma
gative response is helpful to rule out asthm
sitive response is not predictive of benefit f

entrations of methacholine may be need
onse and may cause unwanted side ef

xercise Challenge

e real stimulus that produces the symptoms

igh positive predictive value for asthma

ikely to be the most common trigger of an attack
propriate for assessing drug effects
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Exercise Protocol

to 8 minutes at high level of exercise (% max H
Monitor continuous ECG and Sp02

* Some labs monitor F/V loops, minute ventilation and tid
volume during exercise to assess workload

— Environmental conditions should be controlled:

* Temp <25°C (77°F), relative humidity <50%

* Nose clips needed to reduce gas conditioning by nose
Spirometry recorded at 1 to 2 minutes post exerci
en at 5, 10, 15, 20, and 30 minutes
itive test: 10% to 15% drop in FEV, from b

High sensitivity to identify EIB
Protocol and inspired air conditions can be easily adjust
to simulate conditions of a specific sport (e.g. rowing,
cross country skiing, cycling)

Negative test = low risk of EIB
Mediators the same as for EIB
quipment less expensive compared with exercise

EVH testing during

Olympics in Athens 2004

Jeiln
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Exercise Challenge

ercise choice is limited

nable to exercise for the test?

lite athletes may be difficult

xercise may need to be sports specific
Dry’ air for best results

fety issues

May have severe bronchospasm post exercise (greater
for large falls in FEV, )

using a treadmill — required speeds are high
d resources

Protocol for EVH

d air (relative humidity near 0%) breathe
gh level of ventilation
* Target ventilation is between 30 to 70% of the MVV.

0, levels kept stable by using special gas mixt
* ~5% CO, 21% O, balance N,

yperventilation maintained for 4 to 6 minute

irometry measured at 1, 5, 10, 15, 20 minu
exercise

crease in FEV, from baseline is po

EVH Limitations

cial gas mixture needed (~5% CO, 21%
lance N,)

ess sensitive if <6 minutes or V¢ < 30 x FEV,

-min protocol 30 x FEV, can provoke severe
llin FEV,




RISK OF SEVERE BRONCHOSPASM
Prescribing Information

ol, the active ingredient in ARIDOL, acts as a bronchoconstrictor
severe b t hial chall testing with ARIDOL is
ostic purposes only. Bronchial challenge testing with ARIDOL shoull
by trained professionals under the supervision of a physici
ar with all aspects of the b hial chall test and the
bronchospasm. Medications (such as short acting inhaled beta-ago
ment to treat severe bronchospasm must be present in the testing
bronchospasm occurs it should be treated immediately by admil
acting inhaled beta-agonist. Because of the potential for sevi
constriction, bronchial challenge testing with ARIDOL should
in any patient with clinically apparent asthma or very lo
unction tests (e.g., FEV, <1-1.5 liters or <70% of the pi

annitol proto

1 minute post dose. Pick the best
fter each FEV1maneuver, the next dose is
mediately administered followed again by twc
aneuvers one minute later.
ach dose is to follow on as soon as possible a
t to maintain the osmotic gradient. A negati
It may not be valid if time exceeds 35 mi

psules used for inhalation (40 mg

ions for manni

sessment of bronchial
arresponsiveness (BHR) in patients 6
ge and older who do not have clinical
varent asthma.

tations of Use: mannitol is not a sta
> test or a screening test for asthm
ol should be used only as part
overall assessment of

inical applicatic
patients with an FEV, > 70% of pre
s part of a physician’s overall assessment of ast

o detect exercise-induced bronchoconstriction
o evaluate unspecified chronic cough

test patients who have issues performing oth

positive response is achieved when the pa
periences either:

* 15% fall in FEV1 from baseline
(0 mg dose)
* 10% incremental fall in FEV1 between doses
ATIVE TEST
mulative dose of 635 mg of mannitol

administered and a positive respo
en met
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yperresponsivene
e to mannitol between

Severe BHR Moderate and non-asthmatic subjects
<35mg < 155mg

Asthmatic Non-asthmatic subjects
subjects did not experience
{ experienced a15% fall in FEV,
a15%

or greater

fallin FEV,

% Fall FEVy
BB

h o w

i
s

1 10 100
Cumulative dose of mannitol (mg)

Cumulative Dose of Mannitol (mg)

Cumulative dose of mannito
in Resp J 2007; 1:1-12

Anderson SD et al AIRCCM 1997 156:758

aler —single patien annitol Challenge

annitol are in this kit and quick summary
pierce the capsule
d and hold inhaler at a 45° angle
— controlled and deep
60 sec. timer & have pt. hold breath 5 sec.
away from the inhaler at end of the
. breath hold

apsule is empty after each inhalation

maneuvers. Stop or go on as indi




Viannitol “A-30

o determine the safety and efficacy of inhaled mannitol compared
ethacholine .
To predict exercise-induced bronchoconstriction and a clinical diagnosis
asthma
gns & symptoms — suggesting mild asthma
H & P, PFT, skin testing. 375 subjects (aged 6-50 years) completed
whole study
Exercise test (2 times)
Assess by MD to diagnose or rule out asthma

by mannitol
by methacholine

asthmatics comprisec
study population of A-305

definitive diagnosis
NAEPPII scores (mean 1.2 on scale 1 to 4) helped sug
that these subjects had an unconfirmed diagnosis.
very mild group of patients

— All' had normal FEV,

— Only 7.5% (28) subjects were reversible to B, agonists
In patients with a NAEPPII score of 1-2, physicians ca
rely on reversibility to diagnose asthma.

% of patients non-atopic
his was the first large study of mannitol to includ
nificant number of non-atopic patients.

ts: A significant differe
a diagnosis from visit 1 to 5

Visit 1
145 subjects (39%)
were considered to have

a50% or more likelihood
of having asthma.

Visit 5
240 subjects (64%)
were clinically diagnosed
with asthma

Visit 1 Visit 5

01/31/2012

509 subjects enrolled. The intent-to
treat population was 391 subjects.
375 subjects (aged 6-50 years)
completed all 4 study tests.
Subjects had signs and symptoms
suggestive of asthma according to t
NAEPPII questionnaire, but withou
_ diagr)osis or exclusion of asth

design of A-305

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
Medical history Exercise Exercise Mannitol or Mannitol or

s n challenge challenge methacholine methacholine
b #1 #2 challenge challenge
Clinician eval Clinical

- NAEPP score diagnosis
- likelihood of
having asthma

Randomization Blinding

* Mannitol and methacholine challeng
by staff different from those perfor
the procedures

* There was no access to results

parated from next visit by ~ 1

itol and methacholine
« Clinician doing diagnosis

data except mannitol
challenge resull

ults: A positive cha
test in half the time

Time to perform a positive challenge

44,5
Time to perform
positive mannito
was shorter thar
positive methac
test by ~25

19.9 (SE0.9) min vs. 44.5

Aridol methacholine
(N=156)
n the per-protocol population
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ewer patients expe ults: Not all bronchia
a>30% fall in FEV, sts produce large falls in F

Number of subjects who had No patients experienced a > 60% fall in FEV,
a 230% fall in FEV, after challenge

during the mannitol or exercise challenges
46 patients

(29%)

) Percent of subjects that experienced
zs(f;;';';" a> 60% fall in FEV,

2 patients
(1.2%)

ARIDOL Exercise Methacholine

Exercise Methacholine
Challenge Test

Challenge Test
An

annitol to methacholine ¢ itol hael
ainst BHR from exercise of mannitol to methacholi

and specificity against a clinica
ARIDOL Methacholine sis at visit 5

ARIDOL methacholine
68.9%
methacholine 65.2%

73% 75%
55.2% ARIDOL .
56% methacholine

51%

ARIDOL
58.6%

Sensitivity Specificity Sensitivity Specificity

: Mannitol provided equivalent te: son of Bronchial Provoca

) ) e e e B B
Cold Air - - - +/- +/- +/-
nstrate that mannitol and methacholine were equal / / /
ify BHR and identify a clinical diagnosis of asthma EVH

e were no serious adverse events associated with the Exercise _
; both were generally well tolerated and safe

Methacholine +/- +/- +/-

ivity and specificity of methacholine and mannitol for Mannitol +

diagnosis of asthma was equivalent, but low becaus
d asthma status in these patients

+ +/-

+ superior, +/- intermediate, - inferior
est takes half the time of methacholine cha
inimal preparation and clean-up

Parkerson J, Ledford D. A
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Conclusion 1g and CPT Cod

Reimbursement : HCPCS Code
65 Mannitol approved effective Jan 1, 20
chial Challenge Testing: CPT Codes

nimal required equipment, Ow?mo In_haled brc_)ncorhs::ichhaIIenge testing(not includi

ative low cost, 070 Bronchospasm provocation evaluatio
e Of administration, netric determinations with adminstered agents (eg with antigens, cold air,
istent dose response, Pressurized or nonpressurized inhal
ant for acute airway obstruction or
or diagnostic purposes (egwith

ages over other indirect
hoprovocation tests:
tandardized test kit,

1g and CPT Cod

ion and Management: CPT Cod oracic.org/statements
\ Imonary Function and Exercise Testing
Eval and Mgt.. new patient — Guidelines for Methacholine and Exercise Challenge Te

Eval and Mgt ...established p (2000)

Eval and Mgt Outpatient col

10



