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Opinion
The role of anti-IgE therapy

in the treatment of severe
allergic asthma

Asthma is an extremely common dis-
order for which there is a good range
of existing treatments available. It is
estimated that some 4.8 million peo-
ple in the UK suffer from asthma.
Many of these have poor control
because of poor adherence to treat-
ment rather than poor response to
treatment. Nonetheless, some 5-10%
of sufferers have asthma that is poor-
ly controlled despite them being com-
pliant with these medications given in
appropriate doses. It is these patients
with severe asthma who are at great-
est risk of severe exacerbations, hos-
pitalisation and death. In the UK this
accounts for some 250,000 - 500,000
people.  In these difficult- to-control
patients immunomodulatory treat-
ment with such agents as methotrex-
ate, cyclosporin and azothioprine has
been tried with limited success and
not without side effects. For some of
these patients, anti-IgE therapy may
offer a new treatment option.

What is IgE?
IgE is an immunoglobulin that has
been formed in response to an anti-
gen. An antigen is a substance that
the body recognises as being foreign
(such as pollen, natural rubber, latex).
When it enters the body, it is initially
identified by an antigen-presenting
cell which processes it, stores infor-
mation about it, and shares this infor-
mation with other white cells, resulting
in the production of antigen-specific
IgE (sIgE). sIgE circulates freely and
is also attached to receptors (high-
affinity IgE receptors (FcεRI)) on the
surface of white cells, particularly
mast cells, which themselves line the
mucous membrane of the lungs or
intestines. sIgE is often produced
against very common antigens  such
as birch, timothy grass or nettle

pollen, or house dust mite, cat or hair
dander. 

In essence, allergy develops in
two stages: i) sensitisation, which is
the initial production of IgE in
response to initial exposure to aller-
gens; and ii)  release of mediators

from white cells (mainly mast cells) ,
due to 'cross-linking' of allergen to
sIgE on subsequent exposure to
these allergens.

What does IgE look like?
IgE is an immunoglobulin. All IgE mol-
ecules share the same basic “Y”
shape. There are two "light" chains on
the outside of the “Y”. These are vari-
able, tailored to the individual antigen,
and bind the antigen (Fab: antigen
binding regions). This allows for any
number of antigen-specific IgE anti-
bodies to be made by the individual.

The heavy chains, the core of the
Y, are more constant. The Cε3 area in
particular binds to the high-affinity IgE
receptors (FcεRI)  on the cell surface
(Fc: region). The two chains are
bound together by disulphide bonds.

What is the role of IgE in asthma?
After sensitisation has occurred, re-
exposure to the allergen leads to the
antigen binding to its specific IgE mol-

ecule on the surface of the mast cell. 
By cross linking these molecules

(i.e. linking two of them together)
inflammatory mediators - stored in
granules within the cell - are released,
a process known as degranulation.
These mediators comprise histamine,
prostaglandins, leukotrienes and
thromboxane, which mediate the
early phase asthma response -
increased mucus production and
bronchospasm - which lasts 15-120
minutes. 

This is followed by a late phase
response, mediated by other pro-
inflammatory cytokines and
chemokines, which may start some
four hours later and may last typically
for a further six to eight hours.  This is
characterised by eosinophilia in the
mucous membrane, mucosal oede-
ma, increased smooth muscle
excitability, and a continuation of
asthma symptoms such as cough,
wheeze, and breathlessness.

What is anti-IgE?
An anti-IgE drug, such as omalizum-
ab (Xolair®),  is a recombinant human-
ised monoclonal antibody to the Cε3
area of the Fc region of the IgE mole-
cule. It works as an immunomodulat-
ing agent.
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How do anti-IgE drugs  work?
The cell binding region (Fc) region
consists of three separate parts Cε2,
Cε3 and Cε4.  It is the constant Cε3
area which binds with the high affinity
receptors which appear on the surface
of the mast cell and other white cells
(mainly circulating basophils). The
antigen binding area (Fab) is thus left
free to bind with any circulating anti-
gen, and when two molecules are
cross linked the allergic response
unfolds. Circulating IgE is reduced to
approximately 1% of pre-treatment val-
ues within 24 hours of injection. With
continued injections these low levels
are maintained. Similarly, cell receptor
density falls by more than 90%.

Is anti-IgE therapy available in the
UK?
Anti-IgE therapy is now licensed for
use in the UK. There is currently only
one agent available, omalizumab, and
it is given by sub-cutaneous injection.
It is licensed for patients with severe
persistent allergic asthma after thor-
ough evaluation by a respiratory spe-
cialist.  

For asthma, omalizumab 75-375mg
is administered subcutaneously every
2 or 4 weeks. The dose of omalizumab
(in mg) and the dosing frequency are
determined by baseline serum total IgE
level (IU/mL) before treatment, and the
patient's body weight.

How does omalizumab work?
Omalizumab works by binding IgE mol-
ecules, which are circulating freely
before they become cell-bound, thus

preventing cross-linking and the start
of the inflammatory cascade.

Omalizumab is itself an antibody,
the antigen binding area of which
recognises the Cε area of the Fc
region of the IgE molecule. It is this
area which binds to the high affinity
mast cell IgE receptors.

The resulting complexes are the
size of IgM molecules and are cleared
from the circulation by the reticulo-
endothelial system.

A fall in circulating free-IgE also
leads to down regulation of mast cell
receptors which also appears to exert
a further damping down of the inflam-
matory response.

When is its use indicated?
Omalizumab is indicated for use in the
management of patients suffering from
severe persistent allergic asthma,
which is uncontrolled despite treatment
with high-dose inhaled corticosteroids
and a long-acting β2-agonist. In the UK
currently, prescription of anti-IgE thera-
py can only be initiated by a respirato-
ry specialist.  It is likely that patients
with this severity of disease will already
be known to specialists in secondary
care who would then be responsible
for initiating therapy.

Patients who are managed solely in
primary care who fit the criteria could
be referred to secondary care for con-
sideration of anti-IgE treatment. 

Is it effective?
Trials have consistently demonstrated
benefit when compared to placebo.
The reader is referred to the reviews
(see further reading section). In sum-
mary, there were significant reductions
in asthma exacerbations, hospitalisa-
tions, emergency room attendances
and courses of oral steroids required.
There were also reductions in the
amount of inhaled corticosteroid
required and an increase in the num-
ber of patients who were able to with-
draw inhaled corticosteroids from their
regime. Furthermore, there was an
overall improvement in quality of life in
asthma sufferers who received omal-
izumab. Studies also demonstrated

benefit in allergic rhinitis, although
omalizumab is not licensed for use in
such patients.

Is it safe?
Studies have demonstrated that over-
all side effects equate to those seen
with placebo.  It will take considerable
use in clinical practice to determine
whether there are any long term
sequelae associated with chronic
usage.

Omalizumab has not yet been sub-
ject to a review by the UK National
Institute for Health and Clinical
Excellence, and its place in current
guidelines is still unclear.

Summary
In addition to conventional treatment,
anti-IgE therapy may be used in the
treatment of severe persistent allergic
asthma. It should only be initiated
under supervision by a respiratory spe-
cialist.  The treatment works as an
immunomodulating agent. Studies
demonstrate a low side-effect profile
altough long term usage studies are
still required.
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