
Clinical and Experimental Allergy, 1994, Volume 24, pages 416-422

REVIEW

Conventional and alternative allergen immunotherapy:
do they work? are they safe?

A. J. FREW

University Medicine, Southampton General Hospital, Southampton, UK

Introduction

Allergen injection immunotherapy has been used to treat
allergie disorders sinee the early decades of this century,
when Noon and Freeman at St Mary's Hospital, London,
UK first used pollen extracts to treat hay fever [1,2].
Allergen immunotherapy was enthusiastically adopted in
North America, where it became the treatment of choice
for allergie rhinitis and asthma. In the UK, desensitizing
injections were widely used in general practice until 1986
when concerns about their safety led the Committee on
Safety of Medicines to set tight constraints on this form of
therapy [3]. For historical reasons, hospital-based clinical
allergy in the UK has only been available in a limited
number of specialist units and most organ-based UK
specialists have little training or experience in the diagnosis
and treatment of allergies. At the same time, many patients
with allergic disorders remain keen to seek specific treat-
ments for their allergies and the relative lack of NHS
allergy clinics has led many patients to seek and obtain
allergy treatment from practitioners of alternative (com-
plementary) medicine. Concern has been expressed about
the efficacy of unconventional allergy treatments and also
about the possible risks of withdrawing conventional
prophylactic medication such as corticosteroids. A separ-
ate but important problem is the differing definitions of
allergy used by conventional and alternative practitioners.
What then is the evidence for efficacy of conventional and
alternative forms of specific desensitization, how safe are
they, and if they work, how do they work?

Does allergen immunotherapy work?

Seasonal and perennial allergic rhinitis

The diagnosis of seasonal allergic rhinitis is usually easy to
make from the history and specific hypersensitivity ean be
eonfirmed by skin testing. In contrast, perennial allergic
rhinitis can be much more difficult to diagnose and patients
often report a 'continuous cold' without any clear-cut
environmental triggers. Many trials of desensitization for
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allergic rhinitis have been published since 1914. Most of
these were open or uncontrolled, but in this respect the
trials were no different to other clinical studies of that era.
The treatment strategy appeared logical to patients and
doctors, the treatment seemed to work well, and the
placebo effect was not well understood. It also appeared to
be safe (probably because of the low allergen content of
most extracts) and both physicians and patients adopted it
without asking the sort of questions that would be required
nowadays before the introduction of a new form of
therapy.

Medical and public opinion has changed and we no
longer assume that treatments are worthwhile simply
because they are time-honoured. Moreover, there is no
absolute reason why new, purified extracts should be as
effective or as safe as older types of extracts. In recent years,
there have been several double-blind placebo-controlled
trials of partially purified, standardized depot grass pollen
extracts in patients with summer hay fever [4-7]. In each of
these there were highly significant decreases in overall total
symptoms and in the use of rescue medication. Clinical
improvement was accompanied by a reduction in imme-
diate conjunetival and nasal sensitivity and a decrease in
the cutaneous immediate and late cutaneous reaction to
allergen.

Evidence for the efficacy of injection immunotherapy for
rhinitis due to other seasonal allergens is less clear-cut.
Many patients have received treatment for tree pollen
allergy, often as part of a pollen mixture. There are few
useful studies of efficacy, partly because most tree-pollen-
allergic patients are also allergic to grass pollen. On the
other hand, isolated birch pollen allergy is quite common
in Scandinavia and specific desensitization has been shown
to be effective [8]. Ragweed allergy is a major problem in
North America and again immunotherapy has been shown
to be effective [9]. However, treatment of other weed pollen
allergies (e.g. Parietaria) has not been formally evaluated.
Autumn rhinitis can be due to allergy to moulds {Clados-
porium, Alternaria, Aspergillus spp): biologically standard-
ized extracts of allergenic moulds are not currently avail-
able, but immunotherapy with a high quality (non-
commercial) Cladosporium extract was found to be effec-
tive in children [10].
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Perennial allergic rhinitis due to house dust mite is a
common clinical problem and can be difficult to treat with
allergen avoidance and conventional medication. Current
regimes using multiple topical preparations and oral
antihistamines throughout the year are often effective but
are inconvenient and nasal obstruction can make it
difficult for topical sprays to reach the affected mucosa. As
a result patients often have to put up with persistent
symptoms and this leads to poor patient compliance.
Injection immunotherapy can be effective in house dust
mite rhinitis although formal evaluation is complicated by
the heterogeneous and multifactorial nature of perennial
rhinitic symptoms, in which non-allergic factors are fre-
quently involved. Three recent double-blind placebo-
controlled trials of adult patients with perennial allergic
rhinitis and sensitivity to Dermatophagoides pteronyssinus
have all shown efficacy [11-13]. In keeping with previous
studies of immunotherapy for perennial rhinitis [14-16]
there was a marked placebo response, but a greater degree
of improvement in the actively treated group compared
with the placebo group. In some studies the differences
between the groups became clear cut only after 9 months of
treatment. Both symptom scores and nasal provocation
responses (assessed by passive anterior rhinomanometry)
improved at 9 months and following 15 months treatment.
The efficacy of injeetion immunotherapy for perennial
rhinitis due to allergy to domestic pets is more difficult to
assess in view of the intermittent and variable allergen
exposure. No trials have been reported in which injection
immunotherapy was given solely for rhinitis due to
domestic pets, although studies in patients with cat-
induced asthma have demonstrated subjective improve-
ment and a reduction in bronchial sensitivity to allergen as
determined by provocation tests [17,18].

To date, only one study has compared the efficacy of
specific injection immunotherapy with pharmacological
treatment of allergic rhinitis. The efficacy of an aqueous
corticosteroid nasal spray and rescue antihistamines for
hay fever was compared with allergen injection treatment
with Pollinex-R [19]. This study employed a poorly
standardized low potency grass pollen extract: immuno-
therapy was less effective than topical corticosteroids and
associated wih a number of systemic reactions. Clearly
further studies are required using more modern, standard-
ized extracts. A logical approach may be to 'add on' active
or placebo injections in a randomized double-blind fashion
to standard treatment with topical corticosteroids and
antihistamines, in order to assess whether immunotherapy
offers any additional benefit over conventional anti-
allergic treatment. Similarly, the long-term efficacy of
immunotherapy for perennial or seasonal allergic rhinitis is
yet to be determined, although in one uncontrolled study.

efficacy was detectable for up to 6 years after discontinuing
pollen immunotherapy for seasonal rhinitis [20].

Proponents of immunotherapy point out that allergen
injection immunotherapy represents a specific treatment
for allergic disease. Unlike conventional pharmacological
treatment, immunotherapy may have the potential for long
term 'cure' and, possibly, may prevent progression of
rhinitis to asthma. In an earlier 15-year follow-up study of
pollen immunotherapy in children with allergic rhinitis, the
prevalence of asthma at age 16 years was significantly
reduced in patients who had received active treatment as
compared with placebo-treated patients [21]. This hypoth-
esis urgently needs testing in a long-term randomized trial
employing biologically standardized extracts.

Thus, allergen injection immunotherapy is an effective
treatment for seasonal allergic rhinitis and for rhinitis due
to house dust mite allergy. Although superior to placebo,
what clinicians really want to know is whether immuno-
therapy compares favourably with the best alternative
treatment. At present, immunotherapy is recommended in
patients with seasonal allergic rhinitis who fail to respond
to conventional pharmacological treatment with topical
corticosteroids and antihistamines. Injection immuno-
therapy for perennial allergic rhinitis due to house dust
mite allergy is effective, but further studies are required
using standardized vaccines in order to monitor safety and
identify optimal injection protocols. The role of immuno-
therapy for allergic rhinitis due to mould allergy or allergy
to domestic pets remains unclear and ean only be justified
as part of a controlled clinical trial.

Allergic asthma

Over the past 70 years, injection immunotherapy has often
been used to treat allergic asthma. As with allergic rhinitis,
most published reports have been open or poorly con-
trolled and patient numbers were often very small. Among
double-blind, placebo-controlled trials of injection im-
munotherapy in asthma which included at least eight
patients in each treatment group, beneficial results have
been found in patients with grass pollen asthma [4,5,22] but
benefit in house dust mite asthma is less eertain. In general,
paediatric studies show superior responses to studies in
adults [22-25]. Several studies have shown that injection
immunotherapy reduees the early asthmatic response to
inhaled allergen in cat-sensitive asthmatic patients [16].
The effect of immunotherapy on non-specific bronchial
hyperreactivity is less consistent [16,17] and its efficacy in
patients who are continually exposed to their cat is
unknown. In contrast, injection immunotherapy for dog
dander asthma has not been found effective [17].

Immunotherapy for asthma due to mould allergy has
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been addressed in a small number of studies. Injection
immunotherapy with a Cladosporium extract reduced drug
requirements and blunted the immediate asthmatic re-
sponse to inhaled allergen but there was a high incidence of
systemic reactions in the actively treated group [10]. In a
small group of patients with Alternaria allergy, the active
treatment group showed reductions in both nasal and
respiratory symptoms compared with the placebo group
[26]. However, less than half of the subjects in each group
had asthma—the rest had allergic rhinitis without asthma.

The effectiveness of specific injection immunotherapy in
asthma has never been compared with conventional
management such as allergen avoidance and drug treat-
ment. Without such comparisons it is not possible to assess
the risk/benefit ratio of injection immunotherapy. The
British Society for Allergy and Clinical Immunology
(BSACI) working party on allergen immunotherapy con-
cluded that until such studies are undertaken, specific
injection immunotherapy in asthma should continue to be
regarded as an experimental form of treatment [27].

There is, at present, no evidence to support claims that
this treatment is different from pharmacotherapy in terms
of influencing the evolution of disease. Indeed, the only
studies that have investigated withdrawal of therapy have
revealed rapid recurrence of asthmatic symptoms [24,28].
With the increase in concern about side-effects and the lack
of knowledge of the mechanisms of action of injection
immunotherapy, there is little justification for its routine
use in childhood asthma. Carefully designed trials are
required as a matter of urgency to establish whether
injection immunotherapy has any effect in modifying the
natural history of asthma in childhood.

Other allergic conditions

Wasp and bee sting allergy are relatively rare but can be
severe and even fatal, with an average of four deaths in the
UK each year [29]. The efficacy of immunotherapy using
pure venom extracts has been shown in several good
placebo-controlled trials [30-32] and a history of severe bee
or wasp venom-induced systemic reactions with respira-
tory or cardiovascular symptoms is one of the few absolute
indications for allergen immunotherapy. The value of
treatment is less certain in patients with milder symptoms
such as moderate urticaria, angio-oedema, mild asthma,
nausea, light-headedness following stings, even if venom-
specific IgE is present.

Allergen immunotherapy has also been tried in a variety
of other conditions, but has not been found helpful in non-
allergic rhinitis or asthma, atopic dermatitis, chronic
urticaria, or hypersensitivity to foods or chemicals [33].

Is allergen immunotherapy safe?

Injection immunotherapy can induce a variety of local and
systemic side-effects; these may be either immediate (occur-
ring within minutes) or delayed (occurring up to 12 h after
injection). Between 1957 and 1986 the Committee on the
Safety of Medicines (CSM) received 357 reports of serious
systemic adverse reactions to desensitizing agents. Half of
these reports were of anaphylaxis and half of bronchocon-
striction [3]. Twenty-six of these reports were of fatal
adverse reactions, almost all in patients being desensitized
for asthma. The CSM was particularly concerned that the
rate of fatalities appeared to be increasing and this led to
their decision to place tight controls on the administration
of immunotherapy injections. A retrospective survey of
US-practice found 46 deaths associated with injection
immunotherapy in the same time frame [34]. Since many
more American patients are treated each year, this led
some to suggest that the UK fatality rate might be due to
poor management of complications. Subsequent prospec-
tive surveys in the US have shown a higher fatality rate
with 19 deaths between 1987 and 1991 [35,36]. A BSACI
working party recently reviewed adverse reactions to
allergen immunotherapy which have occurred since 1986.
From this survey, it emerged that all serious adverse
reactions to grass pollen and mite extracts occurred within
30 min of injection, while a small proportion of serious
side-effects to venom injections occurred up to 45 min after
injection. Anaphylactic reactions were rare but most such
reactions started within 5 min of injection with all
anaphylactic reactions beginning less than 20 min after
injection. Adverse reactions commencing after 60 min were
not life-threatening and did not require specific interven-
tion [27].

How does allergen immunotherapy work?

The mechanism by which allergen immunotherapy exerts
its beneficial effect is still largely unclear. A variety of
immunological changes have been described during and
after courses of immunotherapy but it remains uncertain
which (if any) of these is responsible for relief of symptoms.
For many years, allergen immunotherapy was thought to
work by inducing the production of allergen-specific IgG
antibodies ('blocking antibodies') which could intercept
and neutralize allergen before it could bind to cell-surface
IgE [13,37-40]. Although allergen-specific IgG is certainly
induced, clinical improvement usually precedes the rise in
IgG and there is no correlation between the degree of
improvement and the titre of 'blocking antibody' [13]. In
any event it is difficult to see how allergen-specific IgG
could intercept the allergen in disorders where allergen
contact occurs at mucosal surfaces and sensitized mast cells
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are closer to the allergen than the IgG molecules, which are
largely in the plasma and interstitial tissue fluid. In the
longer term there is altered regulation of IgE synthesis
[13,39] leading to reduced total and allergen-specific IgE as
well as attenuation of the usual rise in allergen-specific IgE
that occurs in the pollen season. Again the onset of clinical
improvement occurs well before changes in the plasma IgE
concentrations. More recent work has suggested that
immunotherapy alters T-cell cytokine profiles in the cells
recruited following allergen exposure [41]. In allergic
subjects, intradermal challenge with allergen extracts
induces infiltration with activated eosinophils and T-cells
expressing TH-2-pattern cytokines (IL-3, IL-4, IL-5 and
GM-CSF) [42,43]. Conventional injection immunotherapy
given over a 9-month-period reduced both the immediate
and late-phase skin responses to allergen as well as
improving clinical symtoms. When biopsies were taken
from skin sites challenged 24 h previously with allergen,
these showed a significant decrease in eosinophil infiltra-
tion and a shift in cytokine expression towards a TH-1-like
pattern of cytokine expression [41].

Although altered T-cell reactivity is a plausible explana-
tion for the mechanism of desensitization for airborne
inhaled allergens, different mechanisms may apply in
hymenoptera venom desensitization. In particular, the
evidence for protecive IgG antibodies is more persuasive
[40]. Further support for this theory comes from passive
immunization studies in which transfer of hyperimmune
IgG fractions protected against anaphylaxis [32,44].
Nevertheless,it is worth noting that in 'rush immuno-
therapy' schedules [32], patients can be desensitized to
venom over 1-5 days, without any associated changes in
specific IgG or IgE titres. It has been suggested that rush
desensitization may work in a different manner from
conventional immunotherapy: rush protocols may cause
direct desensitisation of basophils by progressive, partial
degranulation with the increasing doses of venom, so that
the patients's basophils eventually become unresponsive.
This might then allow the high maintenance dose to be
given without triggering anaphylaxis. Formal proof of this
hypothesis is lacking and there is certainly a higher rate of
adverse reactions with this type of desensitization protocol
[45].

Homoeopathy and other non-conventional treatments of
allergic disease

A significant number of practitioners of alternative (com-
plementary) medicine have an active interest in the diagno-
sis and treatment of allergy. There are two distinct areas of
divergence from mainstream clinical allergy. The first and
less controversial area is the use of alternative forms of
treatment for patients in whom the diagnosis of allergic

disease is not disputed. The second area, and the one which
causes most argument, concerns the definition of allergic
disease itself and the tests used to confirm a diagnosis of
allergy.

Homoeopathy is a well-established form of alternative
medicine and is based on the principle of treating disease by
giving minute quantities of substance(s) that cause disease
or symptoms of disease. Although this may sound super-
ficially similar to injection immunotherapy, the quantities
of allergen given are much smaller, and in some instances
the degree of dilution used means that the medication
probably does not contain any active material whatsoever.
Homoeopathy is widely used as an alternative to conven-
tional treatment for a variety of disorders including
allergies. A recent review of published reports cited over
100 separate trials of homoeopathic treatment [46]. Many
of these reports were small case series and few were
adequately controlled. Three studies of homoeopathy for
hay fever were judged to have adequate methodology with
double blinding and a placebo arm. In the best designed of
these studies, which was double-blind and placebo-con-
trolled, the investigators concluded that a IO''"-fold dilu-
tion of grass pollen extract was effective in controlling hay
fever symptoms [47] although even in this study there were
methodological weaknesses [48].

Despite years of use, there is as yet no adequate scientific
basis to explain how homeopathy might exert any benefi-
cial effect which is distinct from the placebo-eflect observed
with virtually all forms of allergy treatment. Indeed, the
dilution principle used to manufacture some homoeo-
pathic vaccines should ensure that not one molecule of the
original pollen remains in an extract since the dilution
factor (up to lO**") vastly exceeds Avogadro's number
(6 X 10^'). Claims have been made that agitation of the
mixture during dilution (succussion) may impart an
'immunological memory' to the water molecules. In 1988 a
report published in Nature suggested that human basophils
could be triggered by ultra-dilute anti-lgE which was
prepared by succussion but not by anti-lgE prepared in an
identical dilution series but not succussed [49]. Initial
scepticism from the mainstream scientific community has
been strengthened by a recent report refuting the observa-
tion [50].

Other forms of specific anti-allergy treatment have been
performed with varying degrees of success. Two forms of
sublingual desensitization have been publicized. High dose
sublingual immunotherapy uses much larger amounts of
allergen than are used in conventional (injection) immuno-
therapy [51]. Allergens administered by this route may
have some topical action on mucosal surfaces but it seems
likely that most of the material will undergo proteolytic
degradation in the stomach and intestines. Whether any of
this allergenic material actually enters the body in an
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antigenically recogtiizable fortn is quite unktiown. Low-
dose sublingual itnmunotherapy is essentially a variant of
homoeopathy. Adherents claim efficacy but few controlled
evaluations have been conducted [52]. Again formal
comparison with conventional treatments are still
required.

Enzyme-potentiated desensitization (EPD) involves co-
administration of very small amounts of allergens with the
enzyme beta-glucuronidase. The theory is that the enzyme
facilitates access to the immune system and thereby
achieves greater efficacy than would be possible with the
same dose of allergen given alone. EPD is claimed to be
effective in allergic rhinitis [53], ulcerative colitis [54] and in
childhood hyperactivity [55]. These reports lack sufficient
detail for objective evaluation and formal comparisons
with conventional forms of therapy will be needed before
the relative efficacy and value of EPD can be determined
[57].

Provocation-neutralization therapy is an extension of
the provocation-neutralization diagnostic technique used
by clinical ecologists (practitioners of environmental medi-
cine) [58]. In this technique, progressively higher doses of a
test substance are administered intradermally or sub-
lingually until the subject shows a response. This dose is
then termed the 'provocation dose'. The dose of test
substance is then adjusted (up or down) until the response
disappears. This dose is the 'neutralization dose' and is
then used for treatment. Although some practitioners test
and treat for specific allergy, to recognized allergens, others
use a combination of phenol, ethanol and formaldehyde to
test and treat for 'sensitivity' to unrelated chemicals, the
controversial 'multiple chemical hypersensitivity syn-
drome'. By conventional diagnostic criteria, these patients
do not have allergy, in that conventional tests for specific
IgE are negative. However, the alternative allergist often
employs additional diagnostic methods to determine
whether the patient's symptoms are attributable to com-
mensal or environmental agents. These include provoca-
tion-neutralization testing, leucocytotoxic tests, lympho-
cyte subset counts, hair analysis, applied kinesiology, Vega
(black box) testing or auriculo-cardiac reflexology [58].

If positive, the patients may be told that they are
'allergic' to one or more agents (usually multiple agents are
implicated). Sometimes a more general label of 'environ-
mental illness' is applied. Once diagnosed as allergic,
management commonly takes the form of allergen avoid-
ance through restriction diets, physical isolation etc.
Desensitization may be performed by a variety of tech-
niques among which the provocation-neutralization tech-
nique is perhaps the most widely used. In the absence of an
agreed definition of illness or any objective criteria to assess
improvement, it is impossible to judge whether the treat-
ment is effective or not. A 1989 review of the published

literature on provocation-neutralization by the American
College of Physicians found no evidence of efficacy [57] and
formal evaluation by non-ecologists did not provide any
evidence that the technique was superior to placebo [59].

Future developments

Recent advances in our understanding of the mechanisms
of allergic infiammation and immunological tolerance
have suggested a number of alternative approaches to
allergen immunotherapy. Over the past 6 years commercial
efforts have centred on devising better means of quality
control and standardization [60] with the aim of providing
the practising allergist with vaccines of known and predict-
able properties. With the increasing recognition of the
importance of T-cells in allergy and inflammation [61], two
new lines of investigation have opened up: the first of these
explores the dependence of IgE production upon the
elaboration of a number of chemical messengers (cyto-
kines) which variously promote or inhibit production of
IgE antibodies [62]. The second approach is to study the
sites on allergen molecules (epitopes) which are recognized
by T-cells but do not bind IgE [63]. Having found suitable
epitopes, the aim is to prepare peptide vaccines which will
switch off allergen-specific T-cells but which will not cause
histamine release or anaphylaxis, since they will not be
recogized by IgE bound to mast cells or basophils [64].
Through these approaches it is likely that improved and
safer forms of allergen immunotherapy will be developed
in the next decade.

Conclusions

Noon and Freeman's original idea was to induce immunity
against the harmful components of pollen [1,2]. Although
conceptually incorrect, their clinical discovery sparked a
major medical industry which, in the spirit of the times,
relied on clinical observation for evidence of efficacy.
Modern medicine demands more fonnal evaluation and it
is comforting to find in clinical trials that injection
immunotherapy does have measurable clinical effects, in
addition to clearly demonstrable placebo effects. Some
evidence of efficacy has been also adduced for non-
conventional 'alternative' forms of allergy treatment. For
both conventional and alternative therapies, further com-
parisons with best non-desensitizing medical management
are still required.

Understanding how immunotherapy works remains
something of an enigma. Early theories about blocking
antibodies have not withstood scientific scrutiny and
current views favour a direct effect on allergen-reactive T-
lymphocyte subsets. Future developments in immuno-
therapy are likely to hinge on a better understanding of the
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mechanisms of immunological tolerance and suppression,
while current commercial efforts are directed to providing
purer, better standardized allergen extracts which offer
more accurate dosage while minimizing the potential for
side-effects. With this convergence of science and clinical
practice, we can safely conclude that conventional allergen
immunotherapy does indeed have a good scientific basis.
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