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 B-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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Abbreviations used
Bid: Twice daily
EIB: Exercise-induced bronchoconstriction
PEF: Peak expiratory flow

treatment of asthmaaned until the appearance of a sec-

ond generatiorof drugswithout the dose-limitingseda-
tion of the earlierpreparations.

Wood-B&er and Holgaté comparedmandacturers’
recommendedlosesof first-generatiorantihistamines
chlorpheniramingbrompheniraminecyproheptadine,

and clemastine and the second-generation antihistamines

terfenadineg cetirizing and astemizolewith placebofor

theirability to producebronchodilatiorafterasingleoral

dose.Despitea meanbaselineFEV; of 98% of predict-
ed, the variousantihistaminegproducedan additional
2.6%to 9.3%increaseén FEV,. Thisincreasevasgreat-
estfor the 3 second-generatioantihistamineswhereas
only chlorpheniramineand cyproheptadineof the first-

generationantihistaminegproducedsignificant respons-
es.Chlorpheniramingbrompheniramingand cyprohep-
tadineall produceddrowsinessexceedingthat obsewved

with placebg corfirming the dose-limiting side effects
with theseolderdrugs.

The acutebronchodilatoresponseso the individual
second-generatioantihistaminehave beenexamined,
often at dosesexceedingthoserecommendedor the
treatmentof allergic rhinitis. In 20 children a 15%
increasdn predictedFEV, wasreportedat 3 hoursafter

Antihistamines have been evaluated for their efficacyadministrationof 60 mg terfenadin€ Increasesn FEV,

in thetreatmenbf asthmaor morethan50 yearst Anti-

histamines such as chlorpheniramine wemshto pro-
duce bronchodilationwhen taken by mouth or intra-
venousy,2 but drowsinesdimited the dosethat could be
administeredandin tolerateddosestherewas no effect
onnaturallyoccurringor exercise-inducedsthma? Both

chlorpheniramineand clemastineproducedacutebron-
chodilation by inhalation4> with the latter being as
effectve asinhaledalbuterol> However, whenadminis-
tered by inhalation the antihistaminegendedto cause
coughing? Interestin the useof antihistaminedor the
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of 11%to 15%wereobsevedafteradministratiorof ter-
fenadineat dosesof 60 to 180 mg in adults compared
with a decreasef 2.9% with placeb@ However, there
wasno evidenceof a dose-responselationship Similar
degreesof acutebronchodilatiorhave beenreportedwith
5, 10, and 20 mg cetirizine®10 Cetirizine5 mg provided
greaterimprovementin FEV; than placebg whereas
both 10 and 20 mg were more effective than 25 mg
hydroxyzine? Comparedwith a maximumincreaseof
6% with placebgo the peakincreasen FEV; with 5, 10,
and 20 mg cetirizinewas 13%, 12%, and 19%, respec-
tively, showing somedose-responseorrelation.Com-
paredwith placebo significantimprovementin FEV,
after administrationof cetirizine persistedo the end of
obsewvationsat 8 hours0

The effect of the second-generatioantihistamineson
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and20 mg, loratadinewasreportedo have no effectonthe
early or late airway responseo inhaledallergeni! Simi-

larly, oral terfenadine in a dose of 120 mg was reported to



J ALLERGY CLIN IMMUNOL
VOLUME 112, NUMBER 4

Nelson S97

TABLE I. Clinical studies in asthma with terfenadine and fexofenadine

Characteristics Duration
Author of asthma Drug Dose of study Symptoms Lung function B-Agonist use
Taytardet al3! Mild, perennid  Terfenadie 120mg bid 2wk Decreasd Improved PEF Decreased
Réfferty etal32 Mild, seasonla  Terfenadie 180mgtid 4wk Decrease Improved PE- Decreasednot
signfficant)
Wood-Bkeretal33 Severe perennid Terfenadie 120mgbid 4wk  Decreasd No chang No change
nighttime
awakening
Kaliner et al34 Moderate Fexofenadire 180mg 6wk Decreasd Increasednorning No change
seasonia oncedaily wheezing andeveningPEF
especially

duringweek1

have no effect on the late responséo allergenchallengé!?
However, dosesof 60, 120, and 180 mg of terfenadine
administeredwice werereportedo have a smalleffecton
theimmediateresponsé3 whereassingledosesf 180mg
terfenadinewerereportedto significantly reduceboth the
early!416 andthe latel> responseo allergen challenge.
Preadministratiorf cetirizing usually 15 mg twice daily
(bid) for periodsof 3 daysto 3 weeks repeatediyfailedto
diminishthe earlyresponsdo allergenchallengel&22 In 1
study, the late responsewas decreasedy cetirizine20
whereadn 3 otherstudiesthe late responsevas undfect-
ed17182 |n 2 studieswith cetirizinein which the late
decreasén FEV, wasnotreducedtherewaseitherreduc-
tion in the postchallengéncreasen methacholinesensi-
tivity17 orin theinflux of eosinophilsnto thebronchoale-
olar lavagefluid.21

The potential protectve effect of antihistamineshas
alsobeenexaminedin exercise-inducedronchocon-
striction (EIB). The older-generationantihistamine
clemastinehasbeendemonstratedo reduceEIB when
administeredby inhalation23 Cetirizinein single doses
of up to 20 and 10 mg bid for 1 weekfailed to reduce
EIB.2224 However, when cetirizinevas administered by
inhalation it reducedthe exercise-inducediecreasen
FEV, by morethan50%24 Astemizole 10 mg per day
for 1 week reducedthe maximumdecreasen FEV;
from 37% to 23% in one study,2> whereasin another
study, 3 weeksof astemizolegreatmentdelayed but did
not reduce the maximumdecreasen FEV;.26 Single
180-mgdosesof terfenadinehave significantly reduced
the decreasen FEV, after exercisechallengein both
adult$7.28 andchildren?

Although the bronchodilatorresponseo second-
generatiomantihistaminess impressve, it is not clear
whetherandto what extentthe degreeof bronchodila-
tion obsewed in single-dosestudies persistswith
repeateddosing. Spectoret all® measuredhe bron-
chodilatorresponseo 60 and 120 mg of terfenadine,
after which they administeredthe 2 dosesbid for 1
week.After 1 week the bronchodilatoresponsgboth
in changefrom baselineand absoluteFEV, achieved,
was reducedfrom the original responseand was no
longer significant. Two groupsof authorshave com-
mentedon the failure to obsewe bronchodilationafter
the third doseof loratadiné! and cetirizine22 and

somelossof bronchodilatoactionwith chronicadmin-
istrationhasbeensuggested?

Many of the newer antihistaminesave beenreported
to have actionsin additionto histaminereceptorantago-
nism30 Theseinclude reducedreleaseof histamine,
prostaglandirD,, kinins, and leukotrienesand reduced
expressionof adhesionmolecules®® In addition ceti-
rizine reducedeosinophilrecruitmentinto the airways
afterbronchialallergenchallenge?!

CLINICAL STUDIES OF THE EFFECTIVENESS
OF ANTIHISTAMINES IN ASTHMA

Studieshave beenperformedto evaluatethe clinical
effecvenesf terfenadinecetirizing andloratadinein
asthma.

Threedouble-blindedplacebo-controlledtudieshave
beenperformedwith terfenadingTablel). Taytardetal3!
enrolled52 patientswith stable mild, perennialallergic
asthmaBaselinepeakexpiratoryflow (PEF)was82%of
predicted anaverage3 puffs of sabutamolperdaywere
used andthe meansymptomscorewas2.35.After a 1-
weekrun-in period patientswererandomlyallocatedto
terfenadinel20 mg bid or placebo After 2 weeks they

were crosseadver to the other treatment arm for an addi-

tional 2 weeks Terfenadinavassignificantly moreeffec-
tive thanplaceboat reducingmeansymptomscores1.8
vs 2.4, respediwely; P < .01), with significantadvantages
for terfenadindreatmenin nighttimewheezingdaytime
wheezing cough andimpairmentof acivities. Further-
more therewas a sigrficantly greater reduction in mean
sabutamol use (2.1 vs 2.9 puffs) and an increasein
morning PEF (427 L/min vs 410 L/min) and evening
PEF (437 L/min vs 430 L/min). Thus terfenadineat
dosesof 120 mg bid reducedthe intensity of symptoms
and consumptionof B-agonistwhile improving PEF.
Rafferty et al®2 studied 18 subjectswith mild grass
pollen—sensive asthmain a 9-week double-blinded,
cros®ver study. Terfenadinevasadministered.l80mg 3
timesdaily. Comparedwith placebg terfenadinesignifi-
cantly reducedcoughby 77% andwheezeby 47%.The
morning PEF rose by 5.5% and the evening PEF by
6.2%. Terfenadinedid not block the developmentof
bronchial hyperresporniseness. Again, terfenadine
reducedsymptomswhile improving pulmonaryfunction.
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TABLE Il. Clinical studies in asthma with cetirizine
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Characteristics Duration
Author Dose of asthma Comparator of study Symptoms Lung function B-Agonist use
Bruttmannetal3®> 10mgbid Seasona Placelo 2wk Decrease Improved Decreased
Bousqueetal® 10mgand Seasona Terfenadire 4wk Decreasedn No chang No change
15 mg bid 60 mg bid 15-mggroup
Dijkmaneta3” 10mgbid Seasona Terfenadire 3mo Decrease Improved morning Decreased
60 mg bid PEF
Grantetal3® 10mg Seasonla Placelo 6 wk Decreasd No chang Decreased
oncedaily (not significant)
Aaronsoi® 20 mg Perennia Placeln 16 wk Decrease No chang No change
oncedaily
TABLE lll. Clinical studies in asthma with loratadine
Characteristics Additional Duration
Author Dose of asthma drug of study Symptoms Lung function B-Agonist use
Dirksenet a40 10mg Moderateto  None 8wk Trendtoward Trendtoward Trendtoward
oncedaily severe improvemernt improvemen improvement
perennial
Ekstromet a4t 20 mg Moderateto  None 4wk No chang Transien No change
oncedaily severe improvement
perennial
Correnetal#2 5mgbid  Mild, seasonaPseudoephedrin 6 wk Decrease Improved PEF No change
120mg bid
Reicinetal*3 20 mg Perennia Montelukastl0 2wk Decreasd Improved Decreased
oncedaily mg every day

A differentresultwas obtainedwhenWood-B&er et
a3 studiedthe effect of the additionof terfenadinel 20
mg bid in 42 patientswith chronicsevereasthmaThese
subjects meanage50 years hada meanFEV; of 53%
predicted;94% were using inhaled corticosteroidsand
41%wereusingtheophylline.In this setting terfenadine
had no significant treatmenteffect on pulmonaryfunc-
tion, symptomscores or -agonistuse;however, night-
time awakeningwasreduced.

Receny, fexofenadinevasstudiedin a 6-weektrial in
patientswith seasonadllergic rhinitis andconcurrentisth-
masevereenoughto requiretreatmentith inhaledcorti-
costeroidgTablel).34 At 180mg oncedaily, fexofenadine
resultedin a significantimprovementin seasonaéllergic
rhinitis but only minimal improvementin home-recorded
PEFandwheezing predominantlyduring the first week.
Therewere no differencesfor FEV,, B-agonistuse or
morningor eveningtotal asthmasymptomslt cannotbe
determinedwhetherthe lack of efficacy in asthmawasa
resultof themild asthman thesubjectstudiedbecausef
the concomitantuseof inhaledsteroidsor because fex-
ofenadinedosecustomarilyprescribedfor rhinitis was
used.Researclis ongoingto evaluatethe effectsof high-
er-dosefexofenadinefor the treatmenbf asthma.

Cetirizine hasbeenevaluatedin 4 separatestudiesin
seasonapollen asthmaandin 1 studyin patientswith

perennial asthmaréble 1I). In a 2-week comparison with

cetirizine10 mg bid, placebgpatientshaddeterioratiorin
symptoms and pulmonary functieand 23 of 28 dropped
out of the studybecausef lack of efficacy.3® In the ceti-
rizine group pulmonaryfunctionwasmaintained symp-
tomsimproved andonly 5 of 29 withdrew from thetrial.

Cetirizinehasalsobeencomparedvith terfenadines0
mg bid.3637 In a 4-weekstudy, cetirizine 15 mg bid
reducedsymptomsf wheezing dyspneaandcoughsig-
nificantly morethaneithercetirizine 10 mg bid or terfe-
nadine 60 mg bid® In a 3-month stug cetirizine 10 mg
bid was significantly more effective thanterfenadines0
mg bid in preventing asthmasymptoms improving
morningpeakflows, andreducingB-agonistuse3’

In a placebo-controlledmulticenterstudy during the
fall pollenseasor? cetirizine 10 mg perday wasadmin-
isteredto 93 subjects with a similar numberreceving
placeboAsthma symptoms were sidizantly better with
cetirizinefor 5 of the 6 weeksof the study. Therewasno
significant differencein spirometryanda nonsignficant
reductionin B-agonistusein the cetirizine group com-
paredwith the placebogroup.In addition a small study
examinedthe effect of 16 weeksof cetirizing 20 mg per
day, in patientswith mild to moderategperenniabsthmas®
Comparedvith placebg patientsrecaving cetirizinehad
significantly fewer asthma symptonisit no dfference in
pulmonaryfunctiontestresults.

Two studieshave examinedthe useof loratadinealone
in patients with moderate tevere asthmaTgable Ill). In
a small cros®ver, steroid-taperingstudy, all outcomes
favored loratadinel0 mg daily over placebo.However,
noneof the differenceswere significant40 In another
cros®ver studyin patientsreceving inhaled corticos-
teroids loratadine20 mg oncedaily wasadministeredor
4 weeks# Overall, therewere no objectve improve-
mentsin asthmacontrol with loratadinecomparedwith
placebolt wasnotedthatthe PEFwassignfificantly high-
er with loratadinethan placeboearly in the treatment
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period, but the difference progressively decreasec
throughout the 4 weeks of the study, suggesting a deve
oping tolerance to the bronchodilator effect of loratadine.

In subsequent studies, loratadine has been combine
with otheragents(Tablelll). In a studyin patientswith
mild, fall pollen asthma, loratadine 5 mg bid plus pseu-
doephedrine 120 mg bid was compared with placebo for ¢
weeks? Total rhinitis andasthmaymptomseverity scores
were sigrficantly reduced in patients reéamg actve ther-
apy comparedwith placebothroughoutthe 6 weeks.PEF
improved signiicantly in the adte treatment group during
weeks?2 through6. The peakeffect for the combination
treatmenivas26 L/min comparedvith 9 L/min for place-
bo. In addition selectedneasuresf asthma-spefic qual-
ity of life improvedsignificantly relaive to placebo.

It hasbeendemonstratethatloratadinel 0 mg bid and
theleukotrienereceptorantagonistdirlukast80 mg bid
separatelyreduceboth the early and late responsdo
allergenchallenge but they aremoreeffective in combi-
nationé In a blinded cros®ver study of patientswith
chronicasthmatheeffect of 2 weeks treatmentwith the
leukotriene receptorantagonistmontelukastlO mg per
daywascomparedvith montelukastlO mg perday plus
loratadine20 mg perday. Theimprovementin FEV; was

Nelson S99

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-

9.7% with montelukast alone and 13.9% with the combi-vided additional benefits in symptoms, pulmonary func-

nation(P <.001).In addition meandaily B-agonistuse,
daytime and nighttime symptomscores morning and
evening PEFsand patient globavaluation were all sig-
nificantly betterwith the combinationcomparedwith
montelukastlone*4

SUMMARY

tion, and requirement for rescfeagonists.
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

Both the first- and second-generation antihistaminesOf those drugs that are truly nonsedating, such as fex-

have been shown to produce acute bronchodilation. Thofenadine. An alternative approach would be to obtain
degree of improvement is greater with the second-genei@n additive effect through combination therapy with
ation antihistamines, probably because relatively large@9€nts such as decongestants or leukotriene receptor
doses can be administered without excessive drowsines@ntagonists. This approach is particularly applicable

The reported effect of the second-generation antihistafor antihistamines that have the potential for sedation.

mines on the response to allergen challenge has bee
variable. Only terfenadine, at 3 times the conventional
dose, has reduced the early and late bronchoconstrictc
response. Loratadine and lower doses of terfenadine ha -
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 lat 3.
response. Cetirizine has consistently failed to reduce th
early response to allergen challenge and has general ™
failed to reduce the late bronchoconstrictor response
however, it has reduced the late increase in methacholin s.
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, wherea: 7.
inhaled cetirizine reduced the exercise-induced decreas
in FEV; by more than 50%. Astemizole at the conven-
tional dose either reduced or delayed the decrease 8
FEV,. Terfenadine, again at 3 times the normal dose

consistently reduced the decrease in EEV 9.

REFERENCES

Malick A, Grant JA. Antihistamines in the treatment of asthma. Allergy
1997;52(suppl 34):55-66.

Popa VT. Bronchodilating activity of am Hlocker, chlorpheniramine. J
Allergy Clin Immunol 1977;55:54-63.

Leopold JD, Hatley JP, Smith AP. Effects of oral &hd H, receptor
antagonists in asthma. Br J Clin Pharmacol 1979;8:249-51.

4. Hodges IG, Milner AD, Stokes GM. Bronchodilator effect of two inhaled

Hj-receptor antagonists, clemastine and chlorpheniramine in wheezy
school-children. Br J Dis Chest 1993;77:270-5.

Nogrady SG, Hartley JP, Handslip PD, Hurst NP. Bronchodilation after
inhalation of the antihistamine clemastine. Thorax 1978;33:479-82.

6. Wood-Baker R, Holgate ST. The comparative actions and adverse effect

profile of single doses of Heceptor antihistamines in the airways and
skin of subjects with asthma. J Allergy Clin Immunol 1993;91:1005-14.
MacFarlane PI, Heaf DP. Selective histamine blockade in childhood asth-
ma: the effect of terfenadine on resting bronchial tone and exercise
induced bronchoconstriction. Respir Med 1989;83:19-24.

Patel KR, Ghosh SK, Matcham J. Lack of dose-response effect of terfe-
nadine on resting bronchomotor tone in patients with asthma. Clin Exp
Allergy 1991;21:363-6.

Brik A, Tashkin DP, Gong H Jr, Dauphinee B, Lee E. Effect of cetirizine,



S$100 Nelson

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

a new histamine Hantagonist, on airway dynamics and responsiveness t027
inhaled histamine in mild asthma. J Allergy Clin Immunol 1987;80:51-6.
Spector SL, Nicodemus CF, Corren J, Schanker HM, Rachelefsky GS

Katz RM, et al. Comparison of the bronchodilatory effects of cetirizine, 28.

albuterol and both together versus placebo in patients with mild-to-mod-
erate asthma. J Allergy Clin Immunol 1995;96:174-81.
Town GlI, Holgate ST. Comparison of the effect of loratadine on the air-

way and skin responses to histamine, methacholine, and allergen in sul29.

jects with asthma. J Allergy Clin Immunol 1990;86:886-93.

Eiser N. The effect of a beta-2-adrenergic agonist and a histamine H 30.

receptor antagonist on the late asthmatic response to inhaled antige
Respir Med 1991;85:393-9.

Chan TB, Shelton DM, Eiser NM. Effect of an oragltdceptor antago-
nist, terfenadine, on antigen-induced asthma. Br J Dis Chest
1986;80:375-84.

Rafferty P, Beasley R, Holgate ST. The contribution of histamine to imme-
diate bronchoconstriction provoked by inhaled allergen and adenosine 5

monophosphate in atopic asthma. Am Rev Respir Dis 1987;136:369-73.33.

Hamid M, Rafferty P, Holgate ST. The inhibitory effect of terfenadine
and flurbiprofen on early and late-phase bronchoconstriction following
allergen challenge in atopic asthma. Clin Exp Allergy 1990;20:261-7.
Curzen N, Rafferty P, Holgate ST. Effects of a cyclo-oxygenase inhibitor,
flurbiprofen, and an kihistamine receptor antagonist, terfenadine, alone
and in combination on allergen induced immediate bronchoconstriction
in man. Thorax 1987;42:946-52.

Bentley AM, Walker S, Hanotte F, De Vos C, Durham SR. A comparison

of the effects of oral cetirizine and inhaled beclomethasone on early an36.

late asthmatic responses to allergen and the associated increase in &
ways hyperresponsiveness. Clin Exp Allergy 1996;26:909-17.

de Bruin-Weller MS, Rijssenbeek-Nouwens LH, de Monchy JG. Lack of 37.

effect of cetirizine on early and late asthmatic response after allerger
challenge. J Allergy Clin Immunol 1994;94:231-9.

Rafferty P, Ghosh SK, deVos C, Patel KR. Effect of oral and inhaled cet-38.

irizine in allergen induced bronchoconstriction. Clin Exp Allergy
1993;23:528-31.
Wasserfallen JB, Leuenberger P, Pecoud A. Effect of cetirizine, a pew H

antihistamine, on the early and late allergic reactions in a bronchial39.

provocation test with allergen. J Allergy Clin Immunol 1993;91:1189-97.

Redier H, Chanez P, De Vos C, Rifai N, Clauzel AM, Michel FB, et al. 40.

Inhibitory effect of cetirizine on the bronchial eosinophil recruitment
induced by allergen inhalation challenge in allergic patients with asthma
J Allergy Clin Immunol 1992;90:215-24.

Gong H Jr, Tashkin DP, Dauphinee B, Djahed B, Wu TC. Effects of oral

cetirizine, a selective Hantagonist, on allergen- and exercise-induced 42.

bronchoconstriction in subjects with asthma. J Allergy Clin Immunol
1990;85:632-41.

Hartley JP, Nogrady SG. Effect of an inhaled antihistamine on exercise
induced asthma. Thorax 1980;35:675-9.

Ghosh SK, De Vos C, Mcllroy |, Patel KR. Effect of cetirizine on exer-
cise induced asthma. Thorax 1991;46:242-4.

Clee MD, Ingram CG, Reid PC, Robertson AS. The effect of astemizole
on exercise-induced asthma. Br J Dis Chest 1984;78:180-3.

Backer V, Bach-Mortensen N, Becker U, Brink L, Howitz P, Hanse KK,
et al. The effect of astemizole on bronchial hyperresponsiveness an
exercise-induced asthma in children. Allergy 1989;44:209-13.

31.

32.

34.

35.

41.

43.

44.

J ALLERGY CLIN IMMUNOL
OCTOBER 2003

. Finnerty JP, Holgate ST. The contribution of histamine release and vagal
reflexes, alone and in combination, to exercise-induced asthma. Eur
Respir J 1993;6:1132-7.

Finnerty JP, Holgate ST. Evidence for the roles of histamine and
prostaglandins as mediators in exercise-induced asthma: the inhibitory
effect of terfenadine and flurbiprofen alone and in combination. Eur
Respir J 1990;3:540-7.

Howarth PH. Histamine and asthma: an appraisal based on spgeific H
receptor antagonism. Clin Exp Allergy 1990;21(suppl 2):31-41.

Meltzer EO. Pharmacological treatment options for allergic rhinitis and
asthma. Clin Exp Allergy 1998;28(suppl 2):27-36.

Taytard A, Beaumont D, Pujet PC, Sapene M, Lewis PJ. Treatment of
bronchial asthma with terfenadine: a randomized controlled trial. Br J
Clin Pharmacol 1987;24:743-6.

Rafferty P, Jackson L, Smith R, Holgate ST. Terfenadine, a potent hista-
mine H-receptor antagonist in the treatment of grass pollen sensitive
asthma. Br J Clin Pharmacol 1990;30:229-35.

Wood-Baker R, Smith R, Holgate ST. A double-blind, placebo controlled
study of the effect of the specific histaming-tdceptor antagonist, ter-
fenadine, in chronic severe asthma. Br J Clin Pharmacol 1995;39:371-5.
Kaliner M, Gottlieb G, Lieberman A, Finn A, Charous BL, Walds J, et al.
Safety of fexofenadine HCI in asthmatic patients requiring inhaled corti-
costeroids in accordance with NHLBI guidelines [abstract]. J Allergy
Clin Immunol 2000;1:S388.

Bruttmann G, Pedrali P, Arendt C, Rihoux JP. Protective effect of cetirizine
in patients suffering from pollen asthma. Ann Allergy 1990;64:224-8.
Bousquet J, Emonot A, Germouty J, Molina C, Montane F, Perrin-Fay-
olle M, et al. Double-blind multicenter study of cetirizine in grass-pollen-
induced asthma. Ann Allergy 1990;65:504-8.

Dijkman JH, Hekking PR, Molkenboer JF, Nierop G, Vanderschueren R,
Bernheim J, et al. Prophylactic treatment of grass pollen-induced asthma
with cetirizine. Clin Exp Allergy 1990;20:483-90.

Grant JA, Nicodemus DF, Findlay SR, Glovsky MM, Grossman J, Kaiser
H, et al. Cetirizine in patients with seasonal rhinitis and concomitant
asthma: a prospective, randomized, placebo-controlled trial. J Allergy
Clin Immunol 1995;95:923-32.

Aaronson DW. Evaluation of cetirizine in patients with allergic rhinitis
and perennial asthma. Ann Allergy Asthma Immunol 1996;76:440-6.
Dirksen A, Engel T, Frolung L, Heinig JH, Svendsen SUG, Weeke B.
Effect of a non-sedative antihistaminic (loratadine) in moderate asthma: a
double-blind controlled clinical crossover trial. Allergy 1989;44:566-71.
Ekstrom T, Osterman K, Zetterstrom O. Lack of effect of loratadine on
moderate to severe asthma. Ann Allergy Asthma Immunol 1995;75:287-9.
Corren J, Harris AG, Aaronson D, Beaucher W, Berkowitz R, Bronsky E,
et al. Efficacy and safety of loratadine plus pseudoephedrine in patients
with seasonal allergic rhinitis and mild asthma. J Allergy Clin Immunol
1997;100:781-8.

Roquet A, Dahlen B, Kumlin M, lhre E, Anstren G, Binks S, et al. Com-
bined antagonism of leukotrienes and histamine produces predominant
inhibition of allergen-induced early and late phase airway obstruction in
asthmatics. Am J Respir Crit Care Med 1997;155:1856-63.

Reicin A, White R, Weinstein SF, Finn AF Jr, Nguyen H, Peszek |, et al.
Montelukast, a leukotriene receptor antagonist, in combination with
loratadine, a histamine receptor antagonist, in the treatment of chronic
asthma. Arch Intern Med 2000;160:2481-8.



	Prospects for antihistamines in the treatment of asthma
	CLINICAL STUDIES OF THE EFFECTIVENESS OF ANTIHISTAMINES IN ASTHMA
	SUMMARY
	CONCLUSION
	REFERENCES


