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Allergic diseases are some of the most common diseases seen in clinical practice. The most common of these
include allergic rhinoconjunctivitis, atopic asthma, atopic dermatitis, food allergies, drug allergies and
insect sting allergies.
Successful treatment of allergic diseases depends on the correct identification of clinically relevant allergens.
This is often accomplished with a detailed clinical and environmental history, aided by laboratory tests to
confirm sensitization and environmental allergen analysis. The importance of allergen avoidance or
elimination cannot be over-emphasized. While complete elimination of allergen exposure is sometimes
possible with animal and occupational allergens, it can be difficult or even impossible with other allergens.
For example, one has little or no control over exposure to pollens in the air or venom from an insect sting.
Anti-inflammatory drugs such as corticosteroids and antihistamines can offer significant symptomatic relief,
but these drugs do have side effects and their therapeutic benefits are short-lived. Moreover, many patients
remain symptomatic on full therapeutic doses of anti-allergy drugs. Immunotherapy offers an alternative that
gives persistent therapeutic benefits. Recent evidence also suggests that this form of treatment can prevent
the progression of allergic diseases. In this article, we will review the evidence in support of the use of
immunotherapy, and discuss some practical considerations related to this form of treatment.

Historical Perspective
The use of allergen extracts for the treatment of allergic diseases was first published in the Lancet in 1911. 1
The English physician Noon injected an aqueous extract of timothy grass pollen in incremental doses into
hayfever patients and found that the dose of extract needed to elicit a conjunctival reaction was increased by
100-fold after treatment. Others soon confirmed his observations.
Robert A Cooke, a physician scientist in New York, developed the basic methods of allergen
standardization and allergen immunotherapy that are still in use today. In his landmark paper published in
1916, Cooke described the inheritance pattern of allergy and concluded that “an unusual capacity for
developing bioplastic reactivities to any foreign protein” can be transmitted to offspring.2
It was not until the 1950s that the first randomized placebo-controlled studies on immunotherapy were
published. Since that time, significant advances in allergen preparation, standardization, immunotherapy
techniques, and understanding of the mechanism of immunotherapy have occurred. There have also been
many more studies confirming the efficacy of immunotherapy in the treatment of insect sting allergies,
allergic rhinoconjunctivitis and asthma.

Immunotherapy for Allergic Rhinitis
Allergic rhinitis is a common medical problem. A recent telephone survey of over 2,000 Hong Kong
residents revealed that 40% of them thought they had rhinitis. A random sampling of these rhinitis sufferers
revealed that about 50% of them were atopic as defined by having one or more skin test reactions to a panel
of common aeroallergens (unpublished). Rhinitis can be a debilitating problem; studies have shown that
allergic rhinitis can lower patients’ quality of life and impair learning.3 More importantly, a significantly
higher proportion of children with allergic rhinitis will go on to develop asthma. In 2001, the WHO
published new guidelines defining allergic rhinitis as a risk factor for asthma.
The most common causes of allergic rhinitis include seasonal allergens such as pollens from trees,
grasses and weeds, and indoor allergens such as house dust mite, cockroaches, animal dander and moulds. A
significant proportion of allergic rhinitis sufferers also develop ocular symptoms when exposed to allergens.
The most effective drugs for treating allergic rhinitis are topical steroid sprays. The newest preparations
have very low bioavailability and are therefore safe for long-term use. Antihistamines are also quite useful,

especially in controlling itch and sneezing, and are often used as rescue medications. However, allergic
rhinitis is a chronic problem, and when these drugs are discontinued, symptoms usually return unless the
source of allergen has been eliminated.
Immunotherapy for allergic rhinitis in patients with allergies to pollens, dust mites, cats, dogs and
moulds has been shown to be effective in numerous double-blind placebo-controlled studies. Walker et al4
treated 40 patients with summer hayfever with a grass pollen extract. There was significant reduction in
seasonal allergic symptoms and medication use in the actively treated patients as compared to placebo
patients during the first allergy season. After 1 year, the placebo patients were started on active treatment
and then followed for a further 3 years. Efficacy was maintained throughout the 3 to 4 years of treatment in
all patients, although the initial decrease in skin test response was not maintained. At the end of the 4 years,
half of the patients were withdrawn from immunotherapy, and the other half continued with treatment. 5
Another group of patients who had never been treated with immunotherapy was recruited as controls. For
the subsequent 3 years, the efficacy of immunotherapy was maintained in the patients who discontinued as
well as in those who continued immunotherapy. This shows that after 3 to 4 years of immunotherapy, the
efficacy of treatment persists for at least 3 years after discontinuation.
In Varney’s study,6 subjects with allergic rhinoconjunctivitis and asthma due to cat exposure were
treated with a cat dander extract or placebo. There was marked improvement in symptom score and peak
flow rate following cat room visits in actively treated but not placebo patients after just 3 months of
treatment. Hedlin’s study7 showed that the therapeutic effects of cat immunotherapy persists for 5 years after
termination of treatment with regards to cat exposure and non-specific hyper-responsiveness.
Haugaard et al8 performed a dose-response study of immunotherapy using a standardized mite extract.
Seventy-three patients with asthma were treated with a maintenance dose of 0.7 g, 7 g or 21 g of the
major mite allergen Der P1, or placebo for 2 years. Outcome was assessed by allergen bronchial challenge,
histamine bronchial challenge, allergen conjunctival challenge, symptom diary and skin tests. There was a
ten-fold reduction in bronchial sensitivity to allergen and histamine challenge in the two high dose treatment
groups compared to placebo after 12 months of treatment. Sensitivity to conjunctival challenge also
improved by ten-fold in all three treatment groups after 12 months. These improvements were undiminished
when the patients were challenged 6 years after the end of their treatment. Response to skin prick tests
decreased during treatment, but returned to the initial status 6 years after treatment ended. There was no
significant difference in efficacy between the 21 g and 7 g groups, but there was a significant increase in
adverse reactions in the highest dose group. The authors concluded that the optimum maintenance dose for
Der P1 is 7 g.
The prophylactic role of allergen immunotherapy was first observed by Johnstone in 1957.9 He noted
that in a group of patients treated for ragweed-induced asthma, significantly more actively-treated children
had a complete resolution of their asthma as compared to placebo controls. For those children treated for
ragweed-induced rhinitis, none in the actively-treated group developed asthma during the 3 years of
treatment as compared to 42% of controls. These findings were recently confirmed by the PAT study. 10 In
this study, 205 children were randomized to receive pollen immunotherapy or placebo. Eighty per cent of
the children were not asthmatic before treatment. There was a significant reduction in conjunctival
sensitivity and bronchial hyper-responsiveness (BHR) in the active treatment group but not the placebo
group after 1, 2 and 3 years of treatment. There was also a significant reduction in symptom score during
allergy seasons. After 3 years of treatment, 60 out of 75 patients receiving active treatment and 40 out of 72
patients receiving placebo remained asthma-free, with a statistically significant odds ratio of 2.52.
Des-Roches et al11 studied 22 children under 6 years of age monosensitized to house dust mites only
and receiving a standardized mite extract. At the end of the 3-year treatment, 10 out of the 22 children did
not develop any new sensitivities, whereas all 22 age-matched controls developed new sensitivities.

Immunotherapy for Asthma
Asthma is an inflammatory disease of the lower airways. While asthma is a heterogeneous disorder, allergic
sensitization plays an important role, especially in early onset asthma. There has been a rapid increase in the
incidence of asthma in developed nations over the past 20 years. The number of asthma cases in the US
more than doubled between 1980 and 1998. Genetic factors and early life experiences greatly influence the
risk of asthma; a child whose parents are asthmatic has a greater than 70% chance of developing asthma, and

more than 80% of childhood asthma is diagnosed before the age of 6. The incidence of asthma before
puberty is greater in boys than in girls, whereas the reverse is true after puberty. A recent study12 suggests
that the rate of spontaneous remission is inversely correlated to the age of onset, from a rate of 60% in
patients diagnosed before the age of 6 to less than 15% in patients diagnosed after age 20. Although asthma
symptoms do remit in some patients, probably as a result of increase in lung function as children grow, BHR
and allergic sensitization are often retained and asthma recurs in a proportion of these patients during
adulthood. The likelihood of remission and recrudescence is linked to a complex interaction between genetic
factors and environmental exposure such as allergens, cigarette smoke and infections. Asthmatic individuals
experience twice the rate of decline in FEV1 compared with non-asthmatic individuals, and smoking has an
additive effect on this decline.
There has been a move in recent years to start anti-inflammatory treatment early in the course of
asthma. Evidence suggests that early use of inhaled corticosteroids (ICS) can result in better lung function
improvement and slowing of lung function decline.13 ICS are also very effective in symptom control,
especially when an inhaled long acting 2-agonist is added. However, numerous studies have shown that
asthma symptoms almost invariably recur after the withdrawal of ICS.14
There are many double-blind placebo-controlled trials on immunotherapy for asthma. While many of
these have positive outcomes, some were negative studies. There may be many reasons why some studies
failed to demonstrate efficacy. If the subjects are already on optimum drug treatment for asthma, the
additional benefit seen with immunotherapy will be small and a large number of subjects will be needed to
have sufficient statistical power to demonstrate a difference. Identifying subjects who will most likely
benefit from immunotherapy is also important. Abramson15 published his first meta-analysis of
immunotherapy for asthma in 1995. Twenty double-blind placebo-controlled studies published between
1966 and 1990 met his criteria and were included. The overall odds ratio of symptom improvement was 3.2
and for reduction in BHR was 6.8, both statistically significant. When mite immunotherapy was separately
analysed, the odds for symptom improvement was 2.7, reduction in medication was 4.2, and reduction in
BHR was 13.7. The overall effect size was 0.71, corresponding to a mean improvement of 7.1% in FEV1. He
concluded that it would take an additional 33 negative studies to reduce the effect size to non-significance.
He updated his analysis for the Cochrane Library16 in 1998 and the number of included studies was
increased to 54. His conclusions were essentially the same.
In another update17 published in 1999, 62 studies published between 1954 and 1998 were included.
Immunotherapy for mite and pollens resulted in statistically significant improvement in symptom score,
whereas there was no difference after cat, dog or multiple allergen extracts. There was also significant
reduction in medication requirement and BHR after immunotherapy. There was, however, no consistent
improvement in peak flow rates. It was concluded that, “immunotherapy for asthma can significantly reduce
asthma symptoms and medication requirement”, and, “…Patients randomized to immunotherapy were
significantly less likely to develop increased non-specific BHR, and there were modest improvement indices
of non-specific BHR…Allergen immunotherapy significantly reduced allergen-specific BHR.”

Immunotherapy for Insect Sting Allergy
Stings from insects of the order Hymenoptera, which include the honeybee (Apis), yellow-jacket, whitefaced hornet, yellow hornet (Vespula) and paper wasp (Polistes), are well known to produce severe lifethreatening anaphylaxis. In addition, patients can develop severe allergic reactions to the stings of the fire
ant (Solenopsis) and the bites of the kissing bug (Triatoma).
In a prospective study of 320 randomly chosen adults,18 3.3% had a history of systemic reaction to a
hymenoptera sting, 17% had positive venom skin tests and 26% had serum IgE to venom. In another
prospective study,19 out of 65 subjects with positive venom skin tests who were subsequently stung, 11 (17%)
reported a systemic reaction. From the group of subjects with negative venom skin tests, 120 stings were
reported and none resulted in systemic reactions. Therefore, subjects with negative venom skin tests have no
risk of anaphylaxis from stings, and only a small proportion of subjects with positive skin tests are at risk of
anaphylaxis from stings. However, patients with a history of anaphylaxis to insect venom have a high risk
(74% in adults, 40% in children) of anaphylaxis with future stings.20 Such patients should therefore take
precautions to avoid being exposed to insect stings again and carry epinephrine that can be self-administered.

Stings are sometimes unavoidable, especially for people with outdoor occupations. Fortunately, venom
immunotherapy is a very effective way of preventing insect sting anaphylaxis. In a prospective study,18 74
patients with a history of severe systemic reactions after insect stings were treated for 5 years with venom
immunotherapy. At the end of treatment, 28% of patients reverted to skin test negative status. Two to 4
years after immunotherapy ended, 56 to 67% of subjects became skin test negative. All patients underwent
live sting challenges yearly for 3 years, and 8 out of 270 stings (3%) in 7 out of 74 patients (10%) had
systemic symptoms, with only two reactions being clinically significant. Extended observations of the same
group of patients21 for an additional 3 to 7 years revealed that the residual risk of systemic reactions after 5
to 6 years of immunotherapy is 5 to 10%. Most of these reactions are mild to moderate. Risk predictors for
severe reactions include systemic reactions during immunotherapy, persistent strongly positive skin test
reactions and severity of the pre-treatment reaction. For patients with these predictors, life-long treatment
should be considered.

Practical Considerations
Immunotherapy is a prolonged and expensive treatment option, but it is also the only one that has potential
to prevent or alter the course of allergic diseases. The physician must therefore carefully assess whether
patients are likely to benefit from this form of treatment.
In general, patients whose disease is adequately controlled by allergen avoidance and drugs do not
require immunotherapy, but a point can be made for its preventive role in young children with allergic
rhinitis and/or asthma. Children and young adults, patients early in the course of their allergic diseases, and
those with fewer sensitivities will be more likely to benefit from immunotherapy. Immunotherapy for food
allergies is hazardous and is not recommended. For insect sting allergies, immunotherapy is only indicated if
patients manifest systemic reactions. Generalized cutaneous reactions in adults should also be treated.
Patients who only develop large local reactions do not require treatment.
Choosing the correct allergens for treatment is of vital importance. Most clinical studies with positive
results employed single allergens, but in reality, many patients are sensitized to multiple allergens. The
practice of mixing numerous allergens into one mixture is unwise. Many of the allergens have enzymatic
activities, especially moulds and mites, and will break down other allergens in the mixture. Furthermore,
severe reactions to one allergen in the mixture will prevent other allergens from reaching their therapeutic
dose. In fact, it is seldom necessary to treat with more than 2 or 3 allergens. The majority of symptoms in a
patient are usually attributable to a few allergens, with other sensitivities being of minor relevance. It is the
job of the treating physician to correlate clinical symptoms with skin test results. Moreover, there is
extensive cross-reactivity between certain allergens, and treating with one will effectively desensitize the
patient to all of these cross-reacting allergens. For example, Phl p I, the major allergen from timothy grass,
cross-reacts with allergens from eight other grass species.22
One concern with immunotherapy is its potential to cause severe or even fatal systemic reactions. This
concern was so great that the practice of immunotherapy was virtually abandoned in the UK in the 1980s. A
study was conducted by the Committee on Allergen Standardization of the American Academy of Allergy,
Asthma and Immunology23 in 1983, in which a questionnaire on fatalities from skin testing and
immunotherapy was sent out to 3,400 members. Forty-six fatalities were reported from 1945 to 1984. Of the
30 cases with sufficient data for analysis, half involved pollen vaccines. Risk factors identified include
previous systemic reactions, a high degree of sensitivity, the use of newly prepared vaccines, administration
error, administration during pollen season, symptomatic asthma at the time of injection, and the concomitant
use of -blockers. Only two reactions occurred later than 30 minutes after injection.
Adhering to strict practice guidelines can minimize the risk of severe reactions. In general,
standardized allergens are preferred since there is less batch-to-batch variability and the amount of each
allergen in the extract is known. Alum-absorbed extracts are released more slowly and might be safer than
aqueous extracts. Patients with asthma should be monitored closely and the injection should be withheld if
there is any sign of unstable asthma. Lung function should be monitored before and after each injection. All
patients must be made to wait 20 to 30 minutes after each injection and should be advised not to exercise
immediately after injection. Immunotherapy should only be administered in a medical facility equipped to
treat anaphylaxis. Highly sensitive patients and patients with unstable asthma should perhaps be issued with
self-injectible epinephrine. Premedication with antihistamines might reduce the risk of systemic reactions. 24

The recent report of the combined use of an anti-IgE antibody with specific immunotherapy25 is an
interesting concept and may reduce the risk of systemic reactions while improving efficacy at the same time.
Large local reactions sometimes occur after injections; they usually respond to cold compresses and
analgesics if symptomatic. If such reactions are larger than 4 cm in diameter or last longer than 24 hours, the
dose of the next injection should be adjusted. Alum-absorbed extracts can also cause subcutaneous nodules,
which usually disappear with time. Patients with atopic dermatitis may suffer a flare of their disease during
immunotherapy. At this time, there is no evidence to support the use of immunotherapy for the treatment of
atopic dermatitis.
The duration of treatment is a subject of debate. The advice given is generally 3 to 5 years. Several
studies have shown long-term clinical benefit after 2 to 4 years of treatment. However, Naclerio’s study26
showed partial recrudescence of mediator response 1 year after the termination of a 3-year course of
ragweed immunotherapy. The duration of treatment should therefore be tailored to each patient’s needs and
willingness to continue with treatment indefinitely. The WHO position paper27 published in 1998 is a good
source of information on the practical aspects of immunotherapy. The American Academy of Allergy,
Asthma and Immunology also has up-to-date practice guidelines and templates for immunotherapy forms for
the practicing allergist (www.aaaai.org).

Conclusion
Allergy is a global epidemic with rapidly increasing incidence in the developed world. Optimal management
of allergic conditions requires proper diagnosis and treatment. Allergen avoidance and pharmacotherapy
remain the mainstay of allergy treatment, but one should consider allergen immunotherapy if these
modalities fail to achieve satisfactory disease control.
Immunotherapy is effective in controlling symptoms and reducing the requirement for medications. In
addition, its therapeutic benefits persist long after the discontinuation of treatment and it can also prevent the
development of new sensitivities and asthma. Successful immunotherapy depends on a good knowledge of
local allergens and their cross-reactivities, as well as experience in managing risk. Newer forms of
immunotherapy, including local immunotherapy, sublingual immunotherapy, peptide immunotherapy and
DNA vaccination, have the potential of making immunotherapy safer and more effective.
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