Are antihistamines useful in managing asthma?

Andrew M. Wilson

There continues to be a great deal of interest in the anti-
asthmatic role of antihistamines. Antihistamines have recently
been shown to have anti-inflammatory properties that are more
extensive than simply the blocking of histamine receptors. For
example, new evidence suggests that the suppression of cell
adhesion molecule expression occurs with these drugs. The
anti-inflammatory and anti-asthmatic effects of antihistamines
have been evaluated in patients with both allergic asthma and
rhinitis, given the established association between allergic
inflammation of the upper and lower airways, with evidence to
suggest that antihistamines have clinically relevant anti-
asthmatic properties. As well as conferring benefits in asthma
symptom control and the measurement of lung function, studies
assessing the effect of histamine receptor antagonists on
bronchial hyperresponsiveness suggest that there is
bronchoprotection during both methacholine and mannitol
challenges. Recently, there has also been considerable interest
in the effect of combining an antihistamine with a leukotriene
receptor antagonist. This combination has an anti-asthmatic
effect that is greater than that of either drug given alone and
may be comparable to inhaled corticosteroid therapy. Curr Opin
Allergy Clin Immunol 2:53-59. © 2002 Lippincott Williams & Wilkins.
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Introduction

There has been renewed interest in the role of
antihistamines in asthma in recent years. In the 1980s
clinical and challenge studies showed the efficacy of
second-generation antihistamines [1], although the doses
used in such studies were often higher than the normal
licensed dose, and borderline results were obtained.
Table 1 details a selection of studies showing clinical
asthmatic efficacy at licensed doses of antihistamines.
Within the past few years, more potent antihistamines
have been developed that have been shown to have anti-
allergy activity extending beyond histamine receptor
antagonism. Previously, antihistamines have been shown
to’ have an effect on IL-8 production [2], the electrical
resistance of nasal and bronchial mucosa after inflamma-
tory stimuli [3,4], cell adhesion molecule expression
[5:6]; eosinophil survival [7] and, in the case of
mizolastine, effects on arachidonic acid metabolism [8].
However, there is currently ongoing research into this
area.

Although the link between asthma and rhinitis has
previously been described [23], there is also continuing
interest in this area of research. The asthma-rhinitis
link "has" important .implications for the use of anti-
histamines in airways disease, as this class of medication
may play a useful role in asthma management by
controlling nasal allergic disease. Perhaps for this reason,
there is currently a major thrust of research exploring
the use of antihistamines in managing patients with
allergic rhinitisrand asthma. With the recent licensing of
leukotriene receptor-antagonists, it has now become
possible to block both histamine and cysteinyl leuko-
trienes. Special attention has therefore been given to
the use of the combination of oral mediator blockers in
the management of allergic airways disease in recent
years.

This review will address evidence for the role of
antihistamines in patients suffering with asthma.
Attention will be focused on the anti-inflammatory
properties of antihistamines, the association between
asthma and rhinitis, the effects of these drugs on
bronchial hyperresponsiveness, and the effect of
combining an antihistamine with a leukotriene recep-
tor antagonist. No reference will be made to the
discussion in the literature over the past year as to
the role of antihistamines in preventing the develop-
ment of asthma [24-26], following the results of the
Early Treatment of the Atopic Child (ETAC) study
in 1998 [27].
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Table 1. Selected studies showing anti-asthmatic efficacy of antihistamines when given at clinically relevant doses

Drug Design Duration Patients Measurement Reference

Azelastine rp 12 weeks 193  Significant inhaled corticosteroid sparing effect of azelastine ~ [9]

Cetirizine p, db, pl 6 weeks 93  Improvement in symptoms and reliever inhaler [10]

Cetirizine Prophylactic 3 weeks 43  More patients were free from symptoms with cetirizine [11]

compared with
terfenadine

Cetirizine r, p, co, db Single dose 12 Significant increase in FEV,, FEF25 75 for 8 h [12]

Cetirizine r, p, co, db Single dose 10 Significant bronchodilation (FEV4) up to 2 h [13]

Cetirizine r, p, co, db Single dose 10  Significant protection against histamine bronchial challenge [14]

Cetirizine r, p, co, db 2 weeks 12 Reduction in methacholine bronchial responsiveness after [15°°]
allergen challenge

Cetirizine+ montelukast  r, p, co, db 2 weeks 14 Significant improvement in spirometry, symptoms and AMP  [16°°]
bronchial challenge

Desloratadine r, p, pl, db 4 weeks 600 Reduction in asthma symptom and reliever inhaler [179]

Fexofenadine r, p, co, db 14 h 20 Increase in mannitol PD45 [18¢°°]

Loratadine p, db, co 8 weeks 17 No change in symptoms, or PFT but reduction to histamine  [19]
challenge

Loratadine r, p, co, db 3 days 12 No bronchodilation or methacholine protection [20]

Loratadine Open 8 weeks 25 Improvement in FVC, FEV,, PEF, AR, cough [21]

Loratadine r, co, db, addition 2 weeks 117 Improvement in FEV4, symptoms, reliever use [22¢°]

to montelukast

co, Crossover; db, double-blind; p, placebo; pl, parallel; r, randomized. AMP, Adenosine monophosphate; AR, allergic rhinitis; FEF25-75, forced mid
expiratory flow; FEV4, forced expiratory volume in 1s; FVC, forced vital capacity; PEF, peak expiratory flow; PFT, pulmonary function test.

Antihistamines as anti-inflammatory agents
For antihistamines to have an effect on asthmatic
symptoms there must be evidence of a major role of
histamine and mast cells in asthma. Over the past year,
the role of mast cells in orchestrating the asthmatic
inflammatory process has been reviewed by Hart [28°],
and there is new evidence to suggest that there ‘are
increased circulating mast cell” colony-forming cells in
asthma [29]. In-vitro studies have demonstrated the role
of histamine in activating lung macrophages and indu-
cing exocytosis, which can be inhibited by pharmacolo-
gical concentrations of fexofenadine [30°,31°].

Over recent years there has been growing evidence to
suggest that antihistamines have & anti-inflammatory
properties that are more extensive than simply antag-
onizing the effect of histamine at Hl-receptors [7].
Bakker er a/. [32°] demonstrated that more than just
blocking the H1 receptor, antihistamines such as
cetirizine reduce the H1 receptor activity by stabilizing
an inactive form of the receptor. There has been
considerable interest in the role of antihistamines in
suppressing the expression of cell adhesion molecules,
which are involved in the migration of leukocytes into
tissues, as this may be a mechanism of anti-inflammation
activity. Branco-Ferreira e a/. [33°] showed that lorata-
dine administered at a dose of 10 mg a day for one
month caused a reduction in serum cell adhesion
molecules in patients with seasonal allergic rhinitis. In
that study the effect was shown to be additive to that of
corticosteroids, as all patients were permitted to take
intra-nasal budesonide during the study. This finding is
in keeping with an in-vitro study in which it was shown
that desloratadine significantly inhibited intercellular

adhesion molecule type 1 (ICAM-1), ICAM-1 messenger
RNA and nuclear factor kappa B production from
bronchial epithelial cells that were infected by rhinovirus
[34°]. In another study [35°], mizolastine was shown to
downregulate ICAM-1 expression on IFN-y-stimulated
nasal stromal cells, although this was only significant at
10" times the normal peak plasma concentrations of
mizolastiné. The  authors reported a non-significant
effect. on' nasal epithelial cells (as opposed to stromal
cells), and suggested that there was a differential in
response between these cell types, although there was
also a trend towards suppression with epithelial cells
[35°].

These and otherfindings have prompted reviews within
the past year detailing the anti-inflammatory effects of
antihistamines. In a comprehensive review, Walsh ez a/.
[36°°] clearly detailed in-vitro and in-vivo evidence for
the anti-inflammatory activity of antihistamines, and
discussed their role in asthma management. Baroody and
Naclerio [37°°] reviewed animal work evaluating the
inhibition of antihistamines on cellular infiltration into
tissues, and human studies regarding the adhesion
molecules of different antihistamines. Marshall e a/.
[38°] summarized the mechanisms of immune response,
reviewed the different treatment strategies in allergy,
and evaluated the systemic anti-inflammatory properties
of antihistamines with an emphasis on desloratadine.

Anti-asthmatic activity of desloratadine

Desloratadine, the active metabolite of loratadine, was
licensed for use in allergic rhinitis this year. Two review
articles have appeared profiling this new drug [39°,40°],
which have also specifically addressed its anti-asthmatic



efficacy in patients with seasonal allergic rhinitis and
asthma. Both of these reviews referred to abstracted
studies that were also discussed in more detail by Baena-
Cagnani [17°] in a further article on the subject. Such
studies evaluated the effect of 5 mg desloratadine in
over 600 patients with seasonal allergic rhinitis and mild
asthma who were treated with inhaled bronchodilators
only. Significant improvements compared with placebo
were found in terms of asthma symptoms, reliever
inhaler requirements or spirometry over a 2-4 week
duration. Unfortunately, these data are in abstract form
only, and it is therefore difficult to make specific
comments about the study design. However, it does
show that a potent antihistamine has an effect on allergic
asthma as well as rhinitis, and this is in keeping with
previous data on other antihistamines [10,41,42].

Asthma and rhinitis association

It has long been recognized that there is an association
between asthma and rhinitis. However, within the past
year reviews have appeared detailing genetic [43°],
epidemiological [44°], and immunological [45*]*evidence
to suggest the systemic nature of allergic disease:
Indeed, it may be considered that asthma and rhinitis
are different expressions of only one airways disease
[46°]. Hellings er al. [47°*] performed a novel experiment
in which sensitized mice were chronically exposed on a
daily basis to inhaled allergen for one week then,-after
10 days free from allergen, were acutely re-exposed.
Although the main site of "deposition was, the nasal
mucosa, there was evidence of upper and lower airway
eosinophilic inflammation, as determined by bronchial
and nasal lavage and mucosal biopsy specimens, with
associated blood eosinophilia and increased IL.-5 levels,
during both the chronic and acute allergen exposure.
Braunstahl ez a/. [48°°] performed a similar elegant;study
in non-asthmatic patients with allergic rhinitis, in-whom
bronchial and nasal biopsies were taken before and 24 h
after nasal allergen challenge. The authors demonstrated
an increased number of bronchial mucosal eosinophils,
which correlated with increased concentrations of cell
adhesion molecules and the asthmatic symptom score.
Given the evidence that nasal inflammation leads to
bronchial inflammation and asthmatic symptoms, anti-
histamines may play a useful role in the management of
asthma by controlling nasal disease, with a resultant
downstream effect on the lungs [49,50].

Effects of cetirizine on bronchial
hyperresponsiveness

Aubier et al. [15°°] evaluated the effect of bronchial
hyperresponsiveness in 12 patients with a history of
seasonal asthma and rhinitis in a placebo-controlled
cross-over study. The study was conducted outside the
pollen season and therefore patients had mild symptoms
and normal spirometry. Patients had measurements of

Are antihistamines useful in managing asthma? Wilson 55

spirometry (forced expiratory volume in 1 s; FEV{; and
forced vital capacity), nasal flow and bronchial hyperre-
sponsiveness to methacholine, taken 1 h and 6 h after a
nasal allergen (timothy-grass) challenge. There was no
difference with cetirizine 1 h after the challenge for any
of the measurements. However, although there was no
difference in spirometry, there was a significant increase
in nasal flow and methacholine PD,, (provocative dose
causing a 20% fall in FEV) 6 h after the challenge with

cetirizine treatment.

Unfortunately, the authors wished to assess the early
(1 h) and late (6 h) phase response after allergen
challenge on the one occasion. Therefore patients had
both challenges in quick succession. This may well have
effected the second challenge, although because it was a
cross-over study the circumstances were the same for
both cetirizine and placebo. The authors also discounted
any bronchodilatory effect of cetirizine on the results
because the patients had normal spirometry before each
methacholine challenge while on placebo or active
treatment. The study also illustrated the asthma-rhinitis
link, in keeping with previous studies [47°°,48°°].

Effects of fexofenadine on

mannitol challenge

An interesting study by Brannan er /. [18°°] compared
the effect of an antihistamine and leukotriene receptor
antagonist by using inhaled mannitol challenge. Inhaled
mannitol c¢hallenge, which was developed by Anderson
and colleagues [51], causes“ bronchoconstriction by the
release of mediators from mast cells [52]. It is similar to
exercise challenge testing [53], and is a predictive
marker of asthmatic exacerbations [54]. Fexofenadine
180 mg and montelukast 10 mg were compared in a
placebo-controlled parallel study with 20 patients with
mild-asthma in each-arm. Measurements were made of
the PDy5 (provocative dose causing a 15% fall in FEV,)
for mannitol and the time profile for recovery after
challenge. They showed that the antihistamine caused a
significantly greater PD;s; however, there was a longer
time to recovery of FEV; back to baseline values. In
contrast, montelukast did not significantly alter the
PDys; however, patients recovered significantly faster.

The paper suggests a mechanism for the additivity of
these two classes of drugs. By blocking the effects of
pre-formed histamine from mast cells during the acute
phase of the challenge, patients were able to withstand
inhaling higher concentrations of mannitol. However,
after bronchoconstriction had occurred, the antihistamine
had no beneficial effect, suggesting that other cytokines
are involved. The longer time taken for the spirometry
to return to baseline values may be a result of the
increased dose of inhaled mannitol. Montelukast, on the
other hand, had no effect on the initial phase of the
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challenge, suggesting that histamine is the principal
acute bronchoconstricting agent, but rapidly improved
recovery, suggesting that this is caused by the effect of
the synthesis of leukotrienes. Unfortunately, the authors
did not compare the effects of the combination of drugs
to determine whether the acute and recovery phases
could be blocked, although the study is currently
ongoing.

The additive effect of loratadine to
montelukast on spirometry

Previous authors had shown the additivity of an
antihistamine to a leukotriene receptor antagonist in
terms of the effect of spirometry after inhaled allergen
challenge [55] and seasonal allergic rhinitis symptoms
[56]. However, Reicin ez al. [22°°] performed the first
study to address this issue using spirometry as the
endpoint. They compared 2 weeks’ therapy of 10 mg
montelukast plus placebo with 10 mg montelukast-plus
20 mg loratadine in a multi-centre placebo-controlled,
randomized crossover study in 117 patients with
moderate persistent asthma. Notably, 95% -had.-a
previous history of allergic rhinitis symptoms. The
addition of loratadine to montelukast demonstrated a
significant improvement in the primary endpoint, which
was the percentage change in FEV, from baseline, with
65% showing greater response with the addition_of
loratadine. Furthermore, there were also significant
improvements in peak flow, symptoms scoring, and
rescue inhaler requirement: There was no.difference in
the adverse effect profiles and no evidence of tachyphy-
laxis to response.

It was a short-term pilot study of 2 weeks’ duration,
although this would have been sufficient to achieve the
majority of the effects of thesepdrugs. Despite rthere
being a statistically significant difference in the change
in FEV; from baseline with montelukast and loratadine
compared with montelukast alone, the difference only
amounted to 4.15%. This is a reflection of the relative
insensitivity of spirometry as a measure of treatment
response in patients with this severity of asthma, and the
reason that a relatively large number of patients were
required in this crossover study. Interestingly, the
authors also showed that the combination with loratadine
resulted in a significantly higher increase in FEV, after
f-agonist therapy, which suggests that the beneficial
effect of antihistamines is in addition to this class of
therapy.

Antihistamines in combination with
leukotriene receptor antagonists

Combination therapies in asthma have been discussed
previously in this journal [57°], with attention given to
the use of combined antihistamines and leukotriene
receptor antagonists. In an editorial published earlier this

year, Sampson and Rorke [58°°] reviewed the beneficial
effects of combining an antihistamine and leukotriene
receptor antagonist together to treat allergic disease.
They also discussed evidence for the involvement of
both histamine and cysteinyl leukotrienes in asthma, and
allergic skin and nasal disease. Recently, a study was
published [59] which showed no difference between the
combination of cetirizine plus montelukast and intra-
nasal mometasone when treating patients with seasonal
allergic rhinitis, with both treatments being superior to
placebo.

Ruck er al. [60°°] performed an in-vitro study that
suggested that there is a synergistic rather that an
additive effect of the combination of selective histamine
and leukotriene receptor antagonists. The study inves-
tigated the effect of these drugs, given alone or in
combination, on the inhibition of anti-human IgE
antibody-induced contraction of isolated human bron-
chial smooth muscle. At the concentrations used, neither
chlorpheniramine (15%) nor MK-571 (36%) produced
significant inhibition of the contraction, but the combi-
nation produced nearly complete inhibition (87%). The
findings may be caused by the concentrations used, and
perhaps a more potent antihistamine would have had
greater effects when given alone. However, it does
explain the findings of Reicin er a/. [22°°].

Comparison of cetirizine and montelukast
versus budesonide

Given sthe additive/synergistic effects of antihistamines
and leukotriene receptor antagonists, we decided to
compare this combination with inhaled plus intranasal
corticosteroids [16°°], the current gold standard anti-
inflammatory therapy. The anti-asthmatic efficacy of
400 ug inhaled budesonide plus 200 pug intranasal
budesonide versus 10 mg oral montelukast plus 10 mg
oral _cetirizine in patients with seasonal allergic rhinitis
and asthma was evaluated in a placebo-controlled
crossover study. There were significant improvements
in domiciliary peak expiratory flow rate, rescue inhaler
requirements, asthma symptoms (Fig. 1a), and the daily
activity score with both treatments, but there was no
difference between the two treatment groups. Using
adenosine monophosphate (AMP) bronchial challenge
testing (Fig. 1b), an improvement compared with
placebo was seen for montelukast plus cetirizine, but
not for budesonide. Although for exhaled nitric oxide
there was significant suppression with the corticosteroid
but not the combined mediator antagonists.

It was a short-term (2 weeks) pilot study that only
recruited 14 patients. Furthermore, the laboratory data
need to be treated with caution. Exhaled nitric oxide has
been shown to be particularly sensitive to the effects of
inhaled corticosteroids, with low doses up to 400 ug per



Figure 1. Combined mediator blockade versus topical corticoster-
oids in asthma and rhinitis
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Individual scatter plots for patients’ response with both placebo periods,
inhaled and intra-nasal budesonide and with oral cetirizine and
montelukast for (a) asthma symptom score and (b) adenosine mono-
phosphate bronchial challenge. The solid line links the response for
each patient.

day resulting in the near normalization of levels despite
continuing bronchial hyperresponsiveness [61]. AMP
causes bronchoconstriction by the release of mast cell
mediators, and therefore specifically blocking their
activity may result in protection of the bronchoconstric-
tive effects of this stimulus. However, in terms of the
patients’ symptoms, rescue inhaler requirements, and
peak expiratory flow rate there were significant improve-
ments with both topical treatments when compared with
placebo.
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Conclusion

There is increasing evidence that antihistamines have
clinically beneficial effects on asthma disease control.
"This is perhaps caused by the anti-inflammatory nature
of these drugs, or the beneficial effect of treating upper
airway disease on the control of lower airway inflamma-
tion. At present there is little evidence that antihista-
mines should be used as first-line therapy for asthma.
However, they play a useful role in managing asthma in
patients with concomitant allergic rhinitis, or when used
in combination with leukotriene receptor antagonists.

References and recommended reading

Papers of particular interest, published within the annual period of review, have
been highlighted as:

*  of special interest

** of outstanding interest

1 /Holgate ST, Finnerty JP. Antihistamines in asthma. J Allergy Clin Immunol
1989; 83:537-547.

2 Amold R, Rihoux J, Konig W. Cetirizine counter-regulates interleukin-8
release from human epithelial cells (A549). Clin Exp Allergy 1999; 29:1681-
1691.

3 Abdelaziz MM, Devalia JL, Khair OA, et al. Effect of fexofenadine on
eosinophil-induced changes in epithelial permeability and cytokine release
from nasal epithelial cells of patients with seasonal allergic rhinitis. J Allergy
Clin Immunol 1998; 101:410-420.

4 Bayram H, Devalia JL, Khair OA, et al. Effect of loratadine on nitrogen
dioxide-induced changes in electrical resistance and release of inflammatory
mediators—from—cultured human bronchial epithelial cells. J Allergy Clin
Immunol 1999; 104:93-99.

5 Paolieri F, Battifora M, Riccio AM, et al. Terfenadine and fexofenadine reduce
in-vitro- ICAM-1 expression on human continuous cell lines. Ann Allergy
Asthma Immunol 1998; 81:601-607.

6. Ciprandi G, Buscaglia.S, Pesce G, et al. Cetirizine reduces inflammatory cell
recruitment and ICAM-1 (or CD54) expression on conjunctival epithelium in
both early- and late-phase reactions after allergen-specific challenge. J
Allergy Clin Immunol 1995; 95:612-621.

7  Sedgwick JB, Busse WW. Inhibitory effect of cetirizine on cytokine-enhanced
in vitro eosinophil survival. Ann Allergy Asthma Immunol 1997; 78:581-585.

8 Pichat P, Angel |, Arbilla'S. Anti-inflammatory properties of mizolastine after
oral-administration on arachidonic acid-induced cutaneous reaction in the rat.
Arzneimittelforschung 1998; 48:173-178.

9 Busse WW, Middleton E, Storms W, et al. Corticosteroid-sparing effect of
azelastine in the management of bronchial asthma. Am J Respir Crit Care
Med 1996; 153:122-127.

10 Grant JA, Nicodemus CF, Findlay SR, et al. Cetirizine in patients with
seasonal rhinitis and concomitant asthma: prospective, randomized, placebo-
controlled trial. J Allergy Clin Immunol 1995; 95:923-932.

11 Dijkman JH, Hekking PR, Molkenboer JF, et al. Prophylactic treatment of
grass pollen-induced asthma with cetirizine. Clin Exp Allergy 1990; 20:483-
490.

12 Spector SL, Nicodemus CF, Corren J, et al. Comparison of the
bronchodilatory effects of cetirizine, albuterol, and both together versus
placebo in patients with mild-to-moderate asthma. J Allergy Clin Immunol
1995; 96:174-181.

13 Brik A, Tashkin DP, Gong Jr H, et al. Effect of cetirizine, a new histamine H1
antagonist, on airway dynamics and responsiveness to inhaled histamine in
mild asthma. J Allergy Clin Immunol 1987; 80:51-56.

14 Tashkin DP, Brik A, Gong Jr H. Cetirizine inhibition of histamine-induced
bronchospasm. Ann Allergy 1987; 59:49-52.

15 Aubier M, Neukirch C, Peiffer C, Melac M. Effect of cetirizine on bronchial

** hyperresponsiveness in patients with seasonal allergic rhinitis and asthma.
Allergy 2001; 56:35-42.

A first-rate study that shows a beneficial effect of cetirizine on bronchial

hyperresponsiveness in patients after allergen challenge.



58 Mechanisms of allergy and adult asthma

16 Wilson AM, Orr LC, Sims EJ, et al. Antiasthmatic effects of mediator blockade

** versus topical corticosteroids in allergic rhinitis and asthma. Am J Respir Crit
Care Med 2000; 162:1297-1301.

This pilot study compares combination therapy with corticosteroids by assessing

symptom control and bronchial hyperresponsiveness.

17 Baena-Cagnani CE. Desloratadine activity in concurrent seasonal allergic
*  rhinitis and asthma. Allergy 2001; 56 (Suppl. 65):21-27.

A review that discusses the efficacy of desloratadine and summarises the
abstracted studies showing its anti-asthmatic benefit in patients with allergic
rhinitis and asthma.

18 Brannan JD, Anderson SD, Gomes K, et al. Fexofenadine decreases sensitivity

** to and montelukast improves recovery from inhaled mannitol. Am J Respir Crit
Care Med 2001; 163:1420-1425.

An excellent study that shows the different effects of fexofenadine and montelukast

on mannitol challenge testing.

19 Dirksen A, Engel T, Frolund L, et al. Effect of a non-sedative antihistaminic
(loratadine) in moderate asthma. A double-blind controlled clinical crossover-
trial. Allergy 1989; 44:566-571.

20 Town G, Holgate ST. Comparison of the effect of loratadine on the airway
and skin responses to histamine, methacholine, and allergen in subjects with
asthma. J Allergy Clin Immunol 1990; 86:886-893.

21 Kroll VM, Nothofer B, Werdermann K. Allergic bronchial asthma treated with
loratadine [in German]. Fortschr Med 1993; 111:76-78.

22 Reicin A, White R, Weinstein SF, 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; 160:2481-2488.

An impressive study that demonstrates the additivity of antihistamines to
leukotriene receptor antagonists in patients with asthma in terms of spirometry.

measures.

23 Grossman J. One airway, one disease. Chest 1997; 111(Suppl):11S-16S.

24 de Longueville M. What are the candidate groups for pharmacotherapeutic
intervention to prevent asthma? Pediatr Allergy Immunol 2000; 11 (Suppl.
13):41-44.

25 Knol K. Clinical use of antihistamines in infants and children at risk of asthma
development. Allergy 2000; 55 (Suppl. 60):31-34.

26 Lauener R, Eigenmann P. The course of allergy: principles for early diagnosis;
prevention and early therapy of allergic diseases [in German]. Ther Umsch
2001; 58:262-265.

27 ETAC study group. Allergic factors associated with the development of
asthma and the influence of cetirizine in a double-blind, randomised, placebo-
controlled trial: first results of ETAC. Early Treatment. of /the Atopic Child.
Pediatr Allergy Immunol 1998; 9:116-124.

28 Hart PH. Regulation of the inflammatory response in asthma by mast cell
¢ products. Immunol Cell Biol 2001; 79:149-153.
A review detailing the role of mast cells in asthmatic inflammation.

29 Mwamtemi HH, Koike K, Kinoshita T, et al. An increase in circulating mast
cell colony-forming cells in asthma. J Immunol 2001; 166:4672-4677.

30 Triggiani M, Gentile M, Secondo A, et al. Histamine induces exocytosis and IL-6

®  production from human lung macrophages through interaction with H1
receptors. J Immunol 2001; 166:4083-4091.

An in-vitro dose-ranging study that investigates the effects of histamine on-human

macrophages and the inhibition of histamine-induced beta-glucuronidase and IL-6

by fexofenadine.

31 Marone G, Gentile M, Petraroli A, et al. Histamine-induced activation of human
*  lung macrophages. Int Arch Allergy Immunol 2001; 124:249-252.

An in-vitro dose-ranging study that investigates the effects of histamine on human
macrophages and the inhibition of histamine-induced beta-glucuronidase and IL-6
by fexofenadine.

32 Bakker RA, Wieland K, Timmerman H, Leurs R. Constitutive activity of the

*  histamine H(1) receptor reveals inverse agonism of histamine H(1) receptor
antagonists. Eur J Pharmacol 2000; 387:R5-R7.

This study provides in-vitro evidence for the ability of antihistamines to stabilize an

inactive form of the H1 receptor.

33 Branco-Ferreira M, dos Santos MC, Palma-Carlos ML, Palma-Carlos AG.

*  Antihistamines and serum adhesion molecule levels. Allerg Immunol (Paris)
2001; 33:233-236.

A clinical study that evaluated the effect of loratadine on serum concentrations of

vascular cell adhesion molecules type 1 and ICAM-1.

34 Papi A, Papadopoulos NG, Stanciu LA, et al. Effect of desloratadine and

* loratadine on rhinovirus-induced intercellular adhesion molecule 1 upregulation
and promoter activation in respiratory epithelial cells. J Allergy Clin Immunol
2001; 108:221-228.

This study shows the inhibitory effect of desloratadine and loratadine on rhinovirus

upregulation of cell adhesion molecules.

35 Oddera S, CagnoniF, Dellacasa P, Canonica GW. Effects of mizolastine in vitro

* on human immunocompetent and airway cells: evidence for safety and
additional property. Int Arch Allergy Immunol 2000; 123:162-169.

An in-vitro study that looks at the effects of mizolastine on stromal and epithelial

cells from nasal polyps.

36 Walsh GM, Annunziato L, Frossard N, et al. New insights into the second
** generation antihistamines. Drugs 2001; 61:207-236.

An excellent review that includes comprehensive tables detailing the anti-
inflammatory properties of antihistamines.

37 Baroody FM, Naclerio RM. Antiallergic effects of H1-receptor antagonists.
** Allergy 2000; 55 (Suppl 64):17-27.

A good review of the anti-allergic properties of azatadine, terfenadine, cetirizine,
loratadine and mizolastine.

38 Marshall Jr GD. Therapeutic options in allergic disease: antihistamines as

*  systemic antiallergic agents. J Allergy Clin Immunol 2000; 106(Suppl):S303—
S$309.

A good review of the systemic effects of allergic disease and the systemic anti-

allergic properties of antihistamines.

39 GehaRS, Meltzer EO. Desloratadine: a new, nonsedating, oral antihistamine. J
*  Allergy Clin Immunol 2001; 107:751-762.

A review from the series ‘New products’ of the journal, profiling desloratadine,
which includes details of its anti-asthma properties.

40 McClellan K, Jarvis B. Desloratadine. Drugs 2001; 61:789-796.

.
A concise review of desloratadine.

41 Malick A, Grant JA. Antihistamines in the treatment of asthma. Allergy 1997,
52:55-66.

42 Ciprandi G, Ricca V, Tosca M, et al. Continuous antihistamine treatment
controls allergic inflammation and reduces respiratory morbidity in children
with mite allergy. Allergy 1999; 54:358-365.

43 Barnes KC. Evidence for common genetic elements in allergic disease. J Allergy
¢ Clin Immunol 2000; 106(Suppl):S192-S200.
A review that discusses the genetic link between asthma and rhinitis.

44 Leynaert B, Neukirch F, Demoly P, Bousquet J. Epidemiologic evidence for

* asthma and rhinitis comorbidity. J Allergy Clin Immunol 2000;
106(Suppl):S201-S205.

A review discussing the epidemiological link between asthma and rhinitis.

45 Togias AG. Systemic immunologic and inflammatory aspects of allergic rhinitis.
*  JAllergy Clin Immunol 2000; 106(Suppl):S247-S250.
A review discussing the.immunological link between asthma and rhinitis.

46 Vignola AM, Bousquet J- Rhinitis and-asthma: a continuum of disease? Clin Exp
*  Allergy 2001; 31:674-677.
A good editorial that concisely discusses the asthma-rhinitis link.

47 Hellings PW, Hessel EM, Van Den Oord JJ, et al. Eosinophilic rhinitis

** accompanies the development of lower airway inflammation and hyper-reactivity
in sensitized mice exposed to aerosolized allergen. Clin Exp Allergy 2001;
31:782-790.

An interesting in-vitro study that establishes a model of chronic allergen exposure

in mice and identifies the effect on the lower airway after nasal allergen exposure.

48 Braunstahl GJ, Overbeek SE, Kleinjan A, et al. Nasal allergen provocation

¢*" induces adhesion molecule expression and tissue eosinophilia in upper and
lower airways. J Allergy Clin Immunol 2001; 107:469-476.

An excellent in-vivo study that shows the effects of nasal challenge on airways.

49 Hurwitz ME. Treatment of allergic rhinitis with antihistamines and deconges-
tants and their effects on the lower airway. Pediatr Ann 2000; 29:411-420.

50 Schenkel EJ, Berger WE. Treatment of allergic rhinitis with intranasal steroids
and their effects on the lower airway. Pediatr Ann 2000; 29:422-424.

51 Anderson SD, Brannan J, Spring J, et al. A new method for bronchial-
provocation testing in asthmatic subjects using a dry powder of mannitol. Am
J Respir Crit Care Med 1997; 156:758-765.

52 Eggleston PA, Kagey-Sobotka A, Lichtenstein LM. A comparison of the
osmotic activation of basophils and human lung mast cells. Am Rev Respir
Dis 1987; 135:1043-1048.

53 Brannan JD, Koskela H, Anderson SD, Chew N. Responsiveness to mannitol
in asthmatic subjects with exercise- and hyperventilation-induced asthma. Am
J Respir Crit Care Med 1998; 1568:1120-1126.

54 Leuppi JD, Salome CM, Jenkins CR, et al. Predictive markers of asthma
exacerbation during stepwise dose reduction of inhaled corticosteroids. Am J
Respir Crit Care Med 2001; 163:406—412.

55 Roquet A, Dahlen B, Kumlin M, et al. Combined 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; 155:1856-1863.



56 Meltzer EO, Malmstrom K, Lu S, et al. Concomitant montelukast and
loratadine as treatment for seasonal allergic rhinitis: a randomized, placebo-
controlled clinical trial. J Allergy Clin Immunol 2000; 105:917-922.

57 Donohue JF, Ohar JA. New combination therapies for asthma. Curr Opin Pulm
*  Med 2001; 7:62-68.

A review that discusses different combination therapies for asthma and also
includes details of antihistamines plus leukotriene receptor antagonists.

58 Sampson AP, Rorke S. Combination therapy with anti-mediator drugs in allergic
** disease. Clin Exp Allergy 2001; 31:11-17.

An excellent editorial that reviews evidence for the combination of antihistamines
and leukotriene receptor antagonists in all forms of allergic disease.

Are antihistamines useful in managing asthma? Wilson 59

59 Wilson AM, Orr LC, Sims EJ, Lipworth BJ. Effects of monotherapy with intra-
nasal corticosteroid or combined oral histamine and leukotriene receptor
antagonists in seasonal allergic rhinitis. Clin Exp Allergy 2001; 31:61-68.

60 Ruck LM, Rizzo CA, Anthes JC, et al. Synergistic antiallergic activity of

** combined histamine H1- and cysteinyl leukotriene 1-receptor blockade in human
bronchus. Life Sci 2001; 68:2825-2834.

An interesting paper that suggests the synergistic effect of an antihistamine and a

leukotriene receptor antagonist by assessing bronchial smooth muscle contrac-

tion.

61 Wilson AM, Lipworth BJ. Dose-response evaluation of the therapeutic index
for inhaled budesonide in patients with mild-to-moderate asthma. Am J Med
2000; 108:269-275.



