
Letter to the Editor
Effect of ingested H1 antihistamines on metha-
choline challenge

To the Editor:
Current guidelines recommend withholding H1 antihistamines

before methacholine challenge.1 There does not appear to be
much evidence to support this recommendation. We performed
a double-blind random-order study comparing single-dose
diphenhydramine, desloratadine, and cetirizine to placebo on
the airway response to methacholine.

Twelve mild well-controlled atopic asthmatic subjects
completed the study. The subjects (7 women) were 29 6 3.8
years old and 66.3 6 1.4 inches tall. All had an FEV1 value of
greater than 70% predicted (89% 6 3.1%) and a screening 2-
minute tidal breathing1 provocation concentration (of methacho-
line) causing a 20% FEV1 fall (PC20) of less than 16 mg/mL (geo-
metric mean, 2.9 mg/mL). Pregnant and lactating women were
excluded. Subjects had no other chronic diseases. Two of the 12
were using low-dose budesonide in stable dose; the remainder
used only infrequent as needed albuterol. No subject had any
allergen exposure, respiratory infection, or exacerbation for
more than 4 weeks. The study was approved by the University
of Saskatchewan Biomedical Research Ethics Committee and
was registered at clinicaltrials.gov (no. NCT01985789); signed
informed consent was obtained. Following screening, subjects at-
tended the laboratory on 4 occasions at the same time of day 7 or
more days apart. At each visit, after a 30-minute rest,methacholine
PC20 was measured; airflow obstruction was not reversed. Blinded
medication was administered (placebo, diphenhydramine 50 mg,
desloratadine 5 mg, or cetirizine 10 mg). Two hours later, the
methacholine PC20 wasmeasured again. At that point, single prick
skin tests were done with diluent, histamine, and a relevant
allergen: The wheal and flare diameter of the allergen and hista-
mine skin test (greater than any diluent response) was measured
in 2 perpendicular directions at 15 minutes and the mean value
was recorded. Subjects were queried regarding sleepiness at the
completion of the day. The primary end point, change in log
PC20, as well as mean wheal and flare diameters were analyzed
with a 2-way ANOVA (subject, treatment). Drowsiness (yes, no)
was assessed using the x2 test applied to a 4 3 2 table.
FIG 1. Methacholine PC20 before (left) and after (right) e
the vertical axis (log scale) and the time points on the
All 12 subjects completed the study without any adverse
event. There was no significant difference in FEV1 pretreat-
ment, 2-hour posttreatment, or for the change in FEV1 between
pre- and posttreatment. The mean changes in FEV1 were small
and ranged from 20.05 to 0.07 L (21.5% to 2%). Methacho-
line PC20 (n 5 96) values are shown pre- and posttreatments
in Fig 1. There was no significant treatment effect (ANOVA;
P 5 .29). The mean changes in log PC20 were 0.19 6 0.07,
0.14 6 0.11, 0.11 6 0.07, and 20.006 6 0.08 for placebo,
diphenhydramine, cetirizine, and desloratadine, respectively.
The histamine wheal diameters were 4.2 6 0.32, 3.0 6
0.39, 2.7 6 0.35, and 3.3 6 0.18 mm (P 5 .018), respectively,
for the 4 treatments; wheal diameters for diphenhydramine and
cetirizine were significantly smaller than that for placebo. The
histamine flare diameters were 20.9 6 2.0, 8.66 6 2.15,
8.05 6 2.33, and 12.9 6 1.87 mm, respectively (P 5
.0007); flare diameters for all active treatments were signifi-
cantly smaller than that for placebo. The allergen wheal
(P 5 .0006) diameter was significantly reduced only by cetir-
izine and the flare diameter (P 5 .0025) by diphenhydramine
and cetirizine. Eight of the 12 subjects reported drowsiness, 5
markedly so, after diphenhydramine compared with 2 after
placebo, 2 after desloratadine, and 1 after cetirizine, all mild
(x2 5 12.9; P 5 .005).

These data demonstrate that pharmacologically active single
doses of 3 H1 antihistamines fail to have any effect on the
methacholine inhalation test. The largest mean change in
PC20, about one-half doubling concentration, occurred after
the administration of placebo. Although not significant, this
is possibly attributable to the known tendency to develop toler-
ance to inhaled methacholine, a feature limited to subjects with
normal2 and possibly very mild asthma. The inclusion
screening PC20 value was 16 mg/mL or less (1 subject had a
screening PC20 value of 16.8); however, a few of the subjects
had substantially higher PC20 values during the study. Data
from our laboratory and from the literature show that with 12
subjects there is greater than 95% power to detect a one-half
doubling concentration and a 99% power to detect a minimal
clinically significant difference of one doubling concentration
in methacholine PC20.
ach treatment. Themethacholine PC20 (mg/mL) is on
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H1 antihistamines inhibit airway response to inhaled histamine
(as expected) as well as airway response to indirect stimuli3 which
is due to histamine and other mediators released from inflamma-
tory cells. The intrinsic H1-blocking effect should not affect meth-
acholine; the concerns regarding H1 blockers and methacholine
testing likely relate to their recognized antimuscarinic effects.4

We chose a relatively high dose (double the standard dose) of
the first-generation H1-blocker diphenhydramine as a potential
positive control. Although this induced both significant drowsi-
ness and significant antihistaminic effect in subjects who under-
went the skin tests, there was no effect on airway response to
methacholine.

Wewere able to identify only a few previous studies addressing
this issue. A relatively high single dose of inhaled chlorphenir-
amine, a first-generation H1 blocker, produced a small (less than
one doubling dose) increase in methacholine PC20.

5 The clinical
significance of these findings is uncertain. In contrast, inhaled
clemastine,6 oral terfenadine,7 oral ketotifen,8 and oral cetirizine9

have been shown to have no effect on the methacholine challenge.
Antihistamines are frequently used in subjects with atopic

disease including those in whom asthma is a potential diagnosis.
These data along with other published reports suggest that it is not
necessary to withhold these H1 blockers before performing a
methacholine challenge.

We thank Jacquie Bramley for assisting in the preparation of this article.
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