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[Editorials]
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United Kingdom

Over the past 10 years there have been striking improvements in the treatment of
asthma, largely as a result of the earlier and more widespread use of inhaled
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corticosteroids. The development of new treatments for asthma has proved difficult,
although several immunologic approaches are undergoing preclinical and clinical
assessment. [1] Antileukotrienes are the only new class of drugs to treat asthma that
have been introduced in the past 25 years, but their efficacy is somewhat limited and

unpredictable, as compared with that of inhaled corticosteroids.

Mild asthma can be controlled in most patients by relatively low doses of inhaled
corticosteroids, and moderate asthma can be controlled by adding an inhaled long-
acting beta-agonist or a low dose of theophylline. A few patients have more severe
asthma and require high doses of inhaled corticosteroids or regular treatment with oral
corticosteroids. In this issue of the Journal, Milgrom et al. [2] report on the efficacy of
a recombinant humanized monoclonal antibody against IgE (rhuMAb-E25) for the
treatment of moderate-to-severe allergic asthma. This approach is an important step
forward, since severe asthma is poorly controlled by existing therapies other than oral

corticosteroids, whose long-term use is associated with several adverse effects. [3]

Twice-weekly intravenous injections of rhuMAb-E25 lead to a rapid, dose-related, and
sustained fall in plasma IgE levels in patients with atopic asthma. [4-6] The medication
is still experimental and has yet to be approved for prescription sales. The antibody is
designed to bind to the part of the IgE molecule that interacts with the high-affinity
IgE receptor (Fc(epsilon)RIl) on mast cells and basophils, thus preventing the

activation of these cells by cross-linking of bound IgE. [7]

Initial studies in patients with mild asthma showed that, as expected, rhuMAb-E25
reduced the early bronchoconstrictor response to inhaled allergen, which is prompted
by the activation of mast cells. [5,6] However, somewhat surprisingly, it also reduced

the late response to allergen - an acute inflammatory response orchestrated by T cells
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and associated with the infiltration of eosinophils that occurs approximately six hours
after inhalation of the allergen. [5] Treatment with rhuMAb-E25 also reduced the
number of eosinophils in the sputum and decreased airway hyperresponsiveness,
indicating that it has a long-term antiinflammatory effect. [5,6] Such findings suggest
that rhuMAb-E25 affects cells other than mast cells and basophils and may inhibit low-
affinity IgE receptors (Fc(epsilon)RIl or CD23) on other cells, such as macrophages
and T cells, as observed in mice. [8] Furthermore, inhibition of the production of IgE by

B cells, to which the antibody binds, helps keep circulating levels of IgE low. [7]

One additional surprising finding is that rhuMAb-E25 reduces the number of high-
affinity IgE receptors on circulating basophils (and presumably tissue mast cells), with
the numbers returning to normal after treatment is stopped. [9] Thus, circulating IgE
appears to regulate the expression of high-affinity IgE receptors. The administration of
nebulized rhuMAb-E25, however, does not reduce circulating levels of IgE or affect the
response to allergen challenge, demonstrating that systemic administration is

necessary. [10]

Milgrom et al. conducted a placebo-controlled study of rhuMAb-E25 in 317 subjects
with moderate-to-severe perennial allergic asthma who were taking inhaled or oral
corticosteroids. During the first 12 weeks of treatment, while corticosteroid therapy
was continued, intravenous injections of either a high dose or a low dose of rhuMAb-
E25 every two weeks significantly reduced the symptoms of asthma and improved the
subjects' quality of life, with a moderate increase in airway function and a reduced
need for the use of bronchodilators as rescue medication. During the next eight weeks
of the study, the doses of inhaled or oral corticosteroids were tapered. There were
greater reductions in the doses of inhaled and oral corticosteroids and higher rates of

discontinuation of these drugs in the high-dose and the low-dose groups than in the
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placebo group. In the group of 35 subjects who required oral corticosteroids at base
line, there was a significant reduction in the requirement for oral corticosteroids, and
nearly twice as many subjects in the high-dose group as in the placebo group were

able to stop taking oral corticosteroids.

Treatment with rhuMAb-E25 has been well tolerated in all studies to date, with no
specific adverse effects, apart from an urticarial rash after the first dose in a small
number of subjects. [7] There is no evidence that antibodies develop against rhuMAb-
E25, presumably because of the "humanization"” of the antibody (more than 95 percent
of the sequences of the protein are of human rather than murine origin). Moreover,
the immune complexes formed by the interaction of rhuMAb-E25 with IgE appear to be
removed by the reticuloendothelial system, with no evidence of damage to the kidney
or other organs or tissues. Concern that reducing the plasma levels of IgE might impair
immunity to parasitic infections has been addressed by experiments in mice. Mice
infected with nippostrongylus and schistosoma surprisingly had increased rates of

elimination of parasites, rather than decreased rates. [7]

Although asthma has been the main focus of studies of anti-lgE antibody, this
approach may have a role in the treatment of other atopic diseases, including allergic
rhinitis and atopic dermatitis. Twelve weeks of treatment with rhuMAb-E25 reduces
symptoms and the use of other medications in patients with seasonal allergic rhinitis.
[11] Many patients with asthma also have allergic diseases, and rhinitis many worsen

in these patients as asthma is brought under control. By reducing the levels of IgE,
rhuMADb-E25 therapy could ameliorate all these atopic diseases, avoiding the need for a

multidrug approach.

Most patients with asthma have atopy, with specific IgE antibodies to antigens in
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inhaled allergens, such as house-dust-mite allergen, cockroach allergen, pollens, and
molds, which drive the inflammatory process in the airways. Immunotherapy directed
against common allergens has been disappointing as a treatment for asthma and has a
small risk of serious adverse effects. [12,13] Immunotherapy is directed at specific

allergens, whereas anti-IgE antibodies nonspecifically inhibit IgE.

A small proportion of patients with asthma have no evidence of atopy, as assessed by
skin-prick tests of common allergens or total and specific IgE levels in plasma. These
patients, who have nonatopic, or "intrinsic,"” asthma, tend to have more severe
disease. A recent study suggests that IgE may be produced locally in the airways [14]

and that anti-lgE antibody may therefore also be effective in these patients.

The findings of Milgrom et al. suggest that treatment with anti-lgE antibody may be
useful in patients with severe asthma who require oral corticosteroids. Such treatment
may allow the dose of oral corticosteroids to be reduced or the drug to be
discontinued, thus eliminating the side effects associated with long-term use of these
drugs. The need to give rhuMAb-E25 by intravenous injection is a problem, but further
studies to determine the optimal dose may lead to less frequent or subcutaneous
administration. In the future it may be possible to identify small-molecule inhibitors of
IgE. The use of injections may also be a way to increase compliance with long-term
therapy. A humanized monoclonal antibody is likely to be very expensive, but more
than half the health care spending on asthma is accounted for by patients with severe
asthma, who make up less than 5 percent of all patients with the disease. [15]
Furthermore, alternative therapies for corticosteroid-dependent asthma, such as
methotrexate, cyclosporine, and oral gold (Auranofin), are problematic and have a
high incidence of adverse effects. [16] Further studies of anti-IgE antibody in larger

numbers of patients with corticosteroid-dependent asthma are needed to explore the
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potential of this exciting new therapeutic approach.

Peter J. Barnes, D.M., F.R.C.P.

National Heart and Lung Institute; London SW3 6LY, United Kingdom
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