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Prospects for antihistamines in the
treatment of asthma

Harold S. Nelson, MD Denver, Colo

Antihistamines have been evaluated as potential therapies for
asthma for more than 50 years. With first-generation com-
pounds, side effects prevented effective dosing. By reviewing
published studies of the effectiveness of terfenadine, cetirizine,
and loratadine in clinical asthma, evidence for the relevant
effect of the second-generation antihistamines on bronchial
asthma can be found. Terfenadine, at doses of 120 or 180 mg
twice a day, reduced symptoms and improved pulmonary
function in mild and moderate allergic asthma but was ineffec-
tive in severe perennial asthma. Fexofenadine at doses used for
allergic rhinitis had little effect on seasonal allergic asthma.
Research is ongoing to determine the effects of higher doses of
fexofenadine. In 5 studies, cetirizine at doses of 10 to 20 mg,
once or twice daily, consistently improved asthma symptoms
compared with placebo or terfenadine 60 mg twice a day in 2
cases, whereas in 2 studies, loratadine at doses of 10 to 20 mg
daily has not produced significant improvement in asthma.
However, loratadine 5 mg combined with 60 mg of pseudo-
ephedrine twice a day significantly improved both asthma
symptoms and peak expiratory flow. Similarly, the combina-
tion of loratadine 20 mg and the leukotriene-receptor antago-
nist montelukast improved asthma symptoms, peak expiratory
flow, and β-agonist use over montelukast alone. Therefore,
there might be a role for second- and third-generation antihis-
tamines in treating mild and moderate asthma, which might
require administering doses greater than those commonly used
to treat allergic rhinitis. If higher doses are sedative, the addi-
tion of decongestants or leukotriene-receptor antagonists
might enhance the effects of lower doses of the antihistamines.
(J Allergy Clin Immunol 2003;112:S96-100.)
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Antihistamines have been evaluated for their efficacy
in the treatment of asthma for more than 50 years.1 Anti-
histamines such as chlorpheniramine were shown to pro-
duce bronchodilation when taken by mouth or intra-
venously,2 but drowsiness limited the dose that could be
administered, and in tolerated doses there was no effect
on naturally occurring or exercise-induced asthma.3 Both
chlorpheniramine and clemastine produced acute bron-
chodilation by inhalation,4,5 with the latter being as
effective as inhaled albuterol.5 However, when adminis-
tered by inhalation, the antihistamines tended to cause
coughing.4 Interest in the use of antihistamines for the

treatment of asthma waned until the appearance of a sec-
ond generation of drugs without the dose-limiting seda-
tion of the earlier preparations.

Wood-Baker and Holgate6 compared manufacturers’
recommended doses of first-generation antihistamines
chlorpheniramine, brompheniramine, cyproheptadine,
and clemastine and the second-generation antihistamines
terfenadine, cetirizine, and astemizole with placebo for
their ability to produce bronchodilation after a single oral
dose. Despite a mean baseline FEV1 of 98% of predict-
ed, the various antihistamines produced an additional
2.6% to 9.3% increase in FEV1. This increase was great-
est for the 3 second-generation antihistamines, whereas
only chlorpheniramine and cyproheptadine of the first-
generation antihistamines produced significant respons-
es. Chlorpheniramine, brompheniramine, and cyprohep-
tadine all produced drowsiness exceeding that observed
with placebo, confirming the dose-limiting side effects
with these older drugs.

The acute bronchodilator responses to the individual
second-generation antihistamines have been examined,
often at doses exceeding those recommended for the
treatment of allergic rhinitis. In 20 children, a 15%
increase in predicted FEV1 was reported at 3 hours after
administration of 60 mg terfenadine.7 Increases in FEV1
of 11% to 15% were observed after administration of ter-
fenadine at doses of 60 to 180 mg in adults, compared
with a decrease of 2.9% with placebo.8 However, there
was no evidence of a dose-response relationship. Similar
degrees of acute bronchodilation have been reported with
5, 10, and 20 mg cetirizine.9,10 Cetirizine 5 mg provided
greater improvement in FEV1 than placebo, whereas
both 10 and 20 mg were more effective than 25 mg
hydroxyzine.9 Compared with a maximum increase of
6% with placebo, the peak increase in FEV1 with 5, 10,
and 20 mg cetirizine was 13%, 12%, and 19%, respec-
tively, showing some dose-response correlation. Com-
pared with placebo, significant improvement in FEV1
after administration of cetirizine persisted to the end of
observations at 8 hours.10

The effect of the second-generation antihistamines on
specific challenges has also been examined. In doses of 10
and 20 mg, loratadine was reported to have no effect on the
early or late airway response to inhaled allergen.11 Simi-
larly, oral terfenadine in a dose of 120 mg was reported to
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have no effect on the late response to allergen challenge.12

However, doses of 60, 120, and 180 mg of terfenadine
administered twice were reported to have a small effect on
the immediate response,13 whereas single doses of 180 mg
terfenadine were reported to significantly reduce both the
early14-16 and the late15 response to allergen challenge.
Preadministration of cetirizine, usually 15 mg twice daily
(bid) for periods of 3 days to 3 weeks, repeatedly failed to
diminish the early response to allergen challenge.16-22 In 1
study, the late response was decreased by cetirizine,20

whereas in 3 other studies the late response was unaffect-
ed.17,18,21 In 2 studies with cetirizine in which the late
decrease in FEV1 was not reduced, there was either reduc-
tion in the postchallenge increase in methacholine sensi-
tivity17 or in the influx of eosinophils into the bronchoalve-
olar lavage fluid.21

The potential protective effect of antihistamines has
also been examined in exercise-induced bronchocon-
striction (EIB). The older-generation antihistamine
clemastine has been demonstrated to reduce EIB when
administered by inhalation.23 Cetirizine in single doses
of up to 20 and 10 mg bid for 1 week failed to reduce
EIB.22,24 However, when cetirizine was administered by
inhalation, it reduced the exercise-induced decrease in
FEV1 by more than 50%.24 Astemizole, 10 mg per day
for 1 week, reduced the maximum decrease in FEV1
from 37% to 23% in one study,25 whereas in another
study, 3 weeks of astemizole treatment delayed, but did
not reduce, the maximum decrease in FEV1.26 Single
180-mg doses of terfenadine have significantly reduced
the decrease in FEV1 after exercise challenge in both
adults27,28 and children.7

Although the bronchodilator response to second-
generation antihistamines is impressive, it is not clear
whether and to what extent the degree of bronchodila-
tion observed in single-dose studies persists with
repeated dosing. Spector et al10 measured the bron-
chodilator response to 60 and 120 mg of terfenadine,
after which they administered the 2 doses bid for 1
week. After 1 week, the bronchodilator response, both
in change from baseline and absolute FEV1 achieved,
was reduced from the original response and was no
longer significant. Two groups of authors have com-
mented on the failure to observe bronchodilation after
the third dose of loratadine11 and cetirizine,22 and

some loss of bronchodilator action with chronic admin-
istration has been suggested.29

Many of the newer antihistamines have been reported
to have actions in addition to histamine receptor antago-
nism.30 These include reduced release of histamine,
prostaglandin D2, kinins, and leukotrienes and reduced
expression of adhesion molecules.30 In addition, ceti-
rizine reduced eosinophil recruitment into the airways
after bronchial allergen challenge.21

CLINICAL STUDIES OF THE EFFECTIVENESS

OF ANTIHISTAMINES IN ASTHMA

Studies have been performed to evaluate the clinical
effectiveness of terfenadine, cetirizine, and loratadine in
asthma.

Three double-blinded, placebo-controlled studies have
been performed with terfenadine (Table I). Taytard et al31

enrolled 52 patients with stable, mild, perennial allergic
asthma. Baseline peak expiratory flow (PEF) was 82% of
predicted, an average 3 puffs of salbutamol per day were
used, and the mean symptom score was 2.35. After a 1-
week run-in period, patients were randomly allocated to
terfenadine 120 mg bid or placebo. After 2 weeks, they
were crossed over to the other treatment arm for an addi-
tional 2 weeks. Terfenadine was significantly more effec-
tive than placebo at reducing mean symptom scores (1.8
vs 2.4, respectively; P < .01), with significant advantages
for terfenadine treatment in nighttime wheezing, daytime
wheezing, cough, and impairment of activities. Further-
more, there was a significantly greater reduction in mean
salbutamol use (2.1 vs 2.9 puffs) and an increase in
morning PEF (427 L/min vs 410 L/min) and evening
PEF (437 L/min vs 430 L/min). Thus, terfenadine at
doses of 120 mg bid reduced the intensity of symptoms
and consumption of β-agonist while improving PEF.
Rafferty et al32 studied 18 subjects with mild grass
pollen–sensitive asthma in a 9-week, double-blinded,
crossover study. Terfenadine was administered 180 mg 3
times daily. Compared with placebo, terfenadine signifi-
cantly reduced cough by 77% and wheeze by 47%. The
morning PEF rose by 5.5% and the evening PEF by
6.2%. Terfenadine did not block the development of
bronchial hyperresponsiveness. Again, terfenadine
reduced symptoms while improving pulmonary function.

TABLE I. Clinical studies in asthma with terfenadine and fexofenadine

Characteristics Duration

Author of asthma Drug Dose of study Symptoms Lung function β-Agonist use

Taytard et al31 Mild , perennial Terfenadine 120 mg bid 2 wk Decreased Improved PEF Decreased
Rafferty et al32 Mild , seasonal Terfenadine 180 mg tid 4 wk Decreased Improved PEF Decreased (not 

significant)
Wood-Baker et al33 Severe, perennial Terfenadine 120 mg bid 4 wk Decreased No change No change

nighttime
awakening

Kaliner et al34 Moderate, Fexofenadine 180 mg 6 wk Decreased Increased morning No change
seasonal once daily wheezing, and evening PEF

especially
during week 1
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A different result was obtained when Wood-Baker et
al33 studied the effect of the addition of terfenadine 120
mg bid in 42 patients with chronic severe asthma. These
subjects, mean age 50 years, had a mean FEV1 of 53%
predicted; 94% were using inhaled corticosteroids, and
41% were using theophylline. In this setting, terfenadine
had no significant treatment effect on pulmonary func-
tion, symptom scores, or β-agonist use; however, night-
time awakening was reduced.

Recently, fexofenadine was studied in a 6-week trial in
patients with seasonal allergic rhinitis and concurrent asth-
ma severe enough to require treatment with inhaled corti-
costeroids (Table I).34 At 180 mg once daily, fexofenadine
resulted in a significant improvement in seasonal allergic
rhinitis but only minimal improvement in home-recorded
PEF and wheezing, predominantly during the first week.
There were no differences for FEV1, β-agonist use, or
morning or evening total asthma symptoms. It cannot be
determined whether the lack of efficacy in asthma was a
result of the mild asthma in the subjects studied because of
the concomitant use of inhaled steroids or because a fex-
ofenadine dose customarily prescribed for rhinitis was
used. Research is ongoing to evaluate the effects of high-
er-dose fexofenadine for the treatment of asthma.

Cetirizine has been evaluated in 4 separate studies in
seasonal pollen asthma and in 1 study in patients with
perennial asthma (Table II). In a 2-week comparison with
cetirizine 10 mg bid, placebo patients had deterioration in
symptoms and pulmonary function, and 23 of 28 dropped
out of the study because of lack of efficacy.35 In the ceti-
rizine group, pulmonary function was maintained, symp-
toms improved, and only 5 of 29 withdrew from the trial.

Cetirizine has also been compared with terfenadine 60
mg bid.36,37 In a 4-week study, cetirizine 15 mg bid
reduced symptoms of wheezing, dyspnea, and cough sig-
nificantly more than either cetirizine 10 mg bid or terfe-
nadine 60 mg bid.36 In a 3-month study, cetirizine 10 mg
bid was significantly more effective than terfenadine 60
mg bid in preventing asthma symptoms, improving
morning peak flows, and reducing β-agonist use.37

In a placebo-controlled, multicenter study during the
fall pollen season,38 cetirizine 10 mg per day was admin-
istered to 93 subjects, with a similar number receiving
placebo. Asthma symptoms were significantly better with
cetirizine for 5 of the 6 weeks of the study. There was no
significant difference in spirometry and a nonsignificant
reduction in β-agonist use in the cetirizine group com-
pared with the placebo group. In addition, a small study
examined the effect of 16 weeks of cetirizine, 20 mg per
day, in patients with mild to moderate perennial asthma.39

Compared with placebo, patients receiving cetirizine had
significantly fewer asthma symptoms but no difference in
pulmonary function test results.

Two studies have examined the use of loratadine alone
in patients with moderate to severe asthma (Table III). In
a small, crossover, steroid-tapering study, all outcomes
favored loratadine 10 mg daily over placebo. However,
none of the differences were significant.40 In another
crossover study in patients receiving inhaled corticos-
teroids, loratadine 20 mg once daily was administered for
4 weeks.41 Overall, there were no objective improve-
ments in asthma control with loratadine compared with
placebo. It was noted that the PEF was significantly high-
er with loratadine than placebo early in the treatment

TABLE II. Clinical studies in asthma with cetirizine

Characteristics Duration

Author Dose of asthma Comparator of study Symptoms Lung function β-Agonist use

Bruttmann et al35 10 mg bid Seasonal Placebo 2 wk Decreased Improved Decreased
Bousquet et al36 10 mg and Seasonal Terfenadine 4 wk Decreased in No change No change

15 mg bid 60 mg bid 15-mg group
Dijkman et al37 10 mg bid Seasonal Terfenadine 3 mo Decreased Improved morning Decreased

60 mg bid PEF
Grant et al38 10 mg Seasonal Placebo 6 wk Decreased No change Decreased

once daily (not significant)
Aaronson39 20 mg Perennial Placebo 16 wk Decreased No change No change

once daily

TABLE III. Clinical studies in asthma with loratadine

Characteristics Additional Duration

Author Dose of asthma drug of study Symptoms Lung function β-Agonist use

Dirksen et al40 10 mg Moderate to None 8 wk Trend toward Trend toward Trend toward
once daily severe, improvement improvement improvement

perennial
Ekstrom et al41 20 mg Moderate to None 4 wk No change Transient No change

once daily severe, improvement
perennial

Corren et al42 5 mg bid Mild , seasonal Pseudoephedrine 6 wk Decreased Improved PEF No change
120 mg bid

Reicin et al43 20 mg Perennial Montelukast 10 2 wk Decreased Improved Decreased
once daily mg every day
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period, but the difference progressively decreased
throughout the 4 weeks of the study, suggesting a devel-
oping tolerance to the bronchodilator effect of loratadine.

In subsequent studies, loratadine has been combined
with other agents (Table III ). In a study in patients with
mild, fall pollen asthma, loratadine 5 mg bid plus pseu-
doephedrine 120 mg bid was compared with placebo for 6
weeks.42 Total rhinitis and asthma symptom severity scores
were significantly reduced in patients receiving active ther-
apy compared with placebo throughout the 6 weeks. PEF
improved significantly in the active treatment group during
weeks 2 through 6. The peak effect for the combination
treatment was 26 L/min compared with 9 L/min for place-
bo. In addition, selected measures of asthma-specific qual-
ity of life improved significantly relative to placebo.

It has been demonstrated that loratadine 10 mg bid and
the leukotriene receptor antagonist zafirlukast 80 mg bid
separately reduce both the early and late response to
allergen challenge, but they are more effective in combi-
nation.46 In a blinded, crossover study of patients with
chronic asthma, the effect of 2 weeks’ treatment with the
leukotriene receptor antagonist montelukast 10 mg per
day was compared with montelukast 10 mg per day plus
loratadine 20 mg per day. The improvement in FEV1 was
9.7% with montelukast alone and 13.9% with the combi-
nation (P < .001). In addition, mean daily β-agonist use,
daytime and nighttime symptom scores, morning and
evening PEFs, and patient global evaluation were all sig-
nificantly better with the combination compared with
montelukast alone.44

SUMMARY

Both the first- and second-generation antihistamines
have been shown to produce acute bronchodilation. The
degree of improvement is greater with the second-gener-
ation antihistamines, probably because relatively larger
doses can be administered without excessive drowsiness.

The reported effect of the second-generation antihista-
mines on the response to allergen challenge has been
variable. Only terfenadine, at 3 times the conventional
dose, has reduced the early and late bronchoconstrictor
response. Loratadine and lower doses of terfenadine have
had no effect on either the early or the late response,
although loratadine did augment the effect of a
leukotriene receptor antagonist on both the early and late
response. Cetirizine has consistently failed to reduce the
early response to allergen challenge and has generally
failed to reduce the late bronchoconstrictor response;
however, it has reduced the late increase in methacholine
sensitivity and the influx of eosinophils in the bron-
choalveolar fluid.

The results with EIB are also variable. Oral cetirizine
at twice the conventional dose had no effect, whereas
inhaled cetirizine reduced the exercise-induced decrease
in FEV1 by more than 50%. Astemizole at the conven-
tional dose either reduced or delayed the decrease in
FEV1. Terfenadine, again at 3 times the normal dose,
consistently reduced the decrease in FEV1.

Several investigators have observed that the initial
bronchodilator response to antihistamines does not
appear to be sustained. More research is required to study
this in more detail.

Three second-generation antihistamines have been
studied for their clinical effect on asthma. Terfenadine
was administered at 2 to 4.5 times the conventional dose
to patients with mild seasonal or perennial asthma. At
these doses, terfenadine improved both asthma symp-
toms and pulmonary function. However, when given to
patients with more severe asthma, even twice the con-
ventional dose had no effect.

Cetirizine at up to twice the conventional dose improved
symptoms and pulmonary function in some patients with
mild seasonal or mild to moderate perennial asthma. It has
not been given to patients with severe asthma.

Loratadine, at the conventional or twice the conven-
tional dose, showed a trend toward improvement in
patients with moderate asthma but no appreciable effect
in patients with more severe asthma. When combined
with pseudoephedrine, conventional doses of loratadine
reduced symptoms and improved pulmonary function in
patients with mild seasonal asthma. When added to mon-
telukast, twice the conventional dose of loratadine pro-
vided additional benefits in symptoms, pulmonary func-
tion, and requirement for rescue β-agonists.

CONCLUSION

There might be a role for second- and third-genera-
tion antihistamines in treating mild, and perhaps mod-
erate, asthma. This will be most effectively achieved
by administering several times the conventional dose
of those drugs that are truly nonsedating, such as fex-
ofenadine. An alternative approach would be to obtain
an additive effect through combination therapy with
agents such as decongestants or leukotriene receptor
antagonists. This approach is particularly applicable
for antihistamines that have the potential for sedation.
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