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The effect of methacholine challenge on
the cellular composition of induced
sputum

Neil H. Gershman, MD,2 and John V. Fahy, MDa.b San Francisco, Calif

Analysis of induced sputum is currently being used inasthmatic subjects. These studies also often involve the
clinical studies to characterize the airway secretions oconcurrent assessment of bronchial responsiveness to
inhaled methacholine. In some cases methacholine chal-
lenge is performed immediately before sputum induc-
tion. Although 2 reports of the effect of inhaled metha-
Fromathe Department of Medicine afthe Cardiovascular Research Insti-  Choline on bronchoalveolar lavage cell counts did not
tute, University of California, San Francisco. reveal any significant changég,there is no available
Reprint fequests: John Fahy, MD, Box 0111, University of California, San data on the effects of a standard methacholine challenge
; A'Egi'sgﬁr; lsr::qs;?clggg,;ﬁ)ézggf;-omo. on the constituents of induced sputum. Therefore to
Copyright © 1999 by Mosby, Inc. determine the effect of inhaled methacholine on the cel-
0091-6749/99 $8.00 + 01/54/96084 lular components of induced sputum from asthmatic sub-
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TABLE 1. Characteristics of induced sputum collected Statistical analysis

with and without a preceding methacholine challenge Data is presented as means + SEM unless otherwise specified.

No preceding Preceding Comparisons of sputum data on visits with or without a prior metha-
methacholine  methacholine choline challenge were made with either the patréest or the
challenge challenge Wilcoxon signed-rank test as appropriate. The study had a power of
Volume (mL) 85+15 8.1+09 approximately 80% to detect an absolute difference of 2% in per-
Total cell count X 106/mL) 15.8 + 3.0 11.7+15 centage of eosinophils. R value of less than .05 was considered
Squamous cells (%) 34.9+4.1 38.4+3.8 significant.
Squamous cells<(105/mL) 46+1.1 3.8+04
Eosinophils (%)* 7.0+23 57+1.8 RESULTS AND DISCUSSION
Eosinophils ¥ 105/mL) 1.4 +£0.63 0.52 £0.16

The median dose of methacholine administered during

0/4)*
macro'ohages (%) 44.8x4.2 37.8 x4.41 the methacholine challenges that preceded sputum induc-
acrophages 10°/mL) 6.4+1.0 48+0.9 . L 1 10.0 mL). Th

Neutrophils (%)* 41.6+4.4 49.7 +5.1% tions was Q.63 mg/mL (range, 0.16 to 10.0 mg/mL). The
Neutrophils & 105/mL) 72+1.9 5.4+08 volume of induced sputum, the total cell count, and the
Lymphocytes (%)* 1.7+03 1.3+03 eosinophil percentage were not significantly different
Lymphocytes ¥ 105/mL) 0.25 + 0.06 0.15 +0.04 among induced sputum samples collected with and with-
Epithelial cells (%)* 49+1.0 56+15 out a preceding methacholine challenge (Table I). In con-
Epithelial cells & 105/mL) 0.61+0.11 0.83+0.30 trast, the neutrophil percentage in induced sputum col-

lected immediately after a preceding methacholine chal-
*Percentage of nonsquamous cells. . . .
tSignificantly different from samples collected with no preceding metha- lenge Wa.S .Slgnlflcantly higher than th? neutrophil pe.r'
choline challenge. centage in induced sputum collected without a preceding

methacholine challenge (Table I).

The eosinophil percentage is a commonly reported

outcome of induced sputum analysis in asthma. The data

jects, we analyzed induced sputum collected with ancreported here suggest that there is no significant effect of

without a preceding methacholine challenge. methacholine challenge on sputum eosinophils when
metacholine is administered in doses required to deter-
METHODS mine the PG, This data is in accordance with studies

Subiects that have examined the effects of methacholine challenge
) ' _ on the cellular constituents of bronchoalveolar lavate.
Twenty-two nonsmoking, asthmatic adults (14 men and 8\jethacholine may have the potential to induce airway

women) with a mean age of 29.8 + 1.3 (SEM) years, anFV g qgingphilia in some instances, however, especially when
93.7% * 2.8% of predicted value, and a mean methacholine reacyqjivered in very high dosés

tivity (PC,oFEV4[M]) of 0.52 mg/mL (range, 0.1 to 9.4 mg/mL) . .
were enrolled in the study. The subjects had symptoms of milc The neutrophil percentage, but not the neutrophil

asthma, 1 or more positive skin prick test responses to aeroalleUmber, in induced sputum was significantly increased
gens, and required only as-needed inhaled bronchodilator therzafter a preceding methacholine challenge. This finding
py. Each subject signed a consent form approved by the Commitmay represent a nonspecific effect of the methacholine
tee on Human Research at the University of California, San Franchallenge on large airways because other studies have
cisco. shown that airway neutrophilia occurs after control
Protocol challenges of the airway with isotonic soluticn4/hat-
rotoco ever the mechanism of this effect, it will be important to
The study involved 3 visits, the first of which was for asthma cqntrol for it in studies in which both the methacholine

characten_zatlon studies (allergen_ skin testing, sp|_rqmetry, ancreactivity and sputum neutrophil percentage are out-
methacholine challenge). In 12 subjects the second visit (at least 4comes

hours after visit 1) was for methacholine challenge and was fol- | f d that di thacholi
lowed 15 to 20 minutes later by sputum induction; these subject: n summary, we foun at a preceding methacholine

then underwent sputum induction alone at the third visit (4 to 10challenge has no significant effect on the eosinophil per-
days after visit 2). In 10 subjects the second visit was for sputunC€ntage in induced sputum but is associated with a sig-
induction alone; these subjects then underwent a methacholine chehificant increase in the sputum neutrophil percentage.
lenge followed by sputum induction at the third visit (4 to 10 days
after visit 2).

The maximum dose of inhaled methacholine administered was
the dose that caused at least a 20% fall in FEBpirometry, spu-
tum induction, methacholine challenge, and allergen skin testing
were performed according to previously published metfods. pereRENCES
Briefly, for sputum induction, subjects were pretreated with
albu‘terol 36Qug, and thgy then inhaled 3% Sallhe for 20 m!nutes, Methacholine challenge does not affect bronchoalveolar fluid cell num-
coming off the mouthpiece at least every 5 minutes to spit salive o, 4ng many indices of cell function in asthma. Eur Respir J
into a saliva container (later discarded) and sputum into a sputun  1995-8:1966-71.
container. The sputum cell differentials are presented as the pe' 2. Diamant z, Hiltermann JT, van Rensen EL, Callenbach PM, Veselic-
centage of nonsquamous cells in the induced sputum. Charvat M, van der Veen H, et al. The effect of inhaled Leukotriene D4
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