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ogy (AAAAI) and the American College of Allergy, Asthma
and Immunology (ACAAI) jointly accept responsibility for
this publication. These clinical guidelines are designed to
assist clinicians by providing a framework for the evaluation
and treatment of patients and are not intended to replace a
clinician’s judgment or establish a protocol for all patients.
Not all recommendations will be appropriate for all patients.
Because this document incorporates the efforts of many par-
ticipants, no individual, including anyone who served on the
Joint Task Force, is authorized to provide an official AAAAI
or ACAAI interpretation of these guidelines. Recognizing the
dynamic nature of clinical practice and practice parameters,
the recommendations in this document should be considered
applicable for 3 years after publication. Requests for infor-
mation about or an interpretation of these practice parameters
should be directed to the Executive Offices of the AAAAI,
the ACAAI, and the Joint Council of Allergy, Asthma and
Immunology (JCAAI). These parameters are not designed for
use by pharmaceutical companies in drug promotion.
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I. PREFACE
The objective of “Allergen immunotherapy: a practice pa-
rameter” is to improve the practice of allergen immunother-
apy for patients with allergic rhinitis, allergic asthma, and
Hymenoptera sensitivity. This parameter is intended to in-
crease the appropriate use of allergen immunotherapy; reduce
the underuse, overuse, and misuse of allergen immunother-
apy; and establish guidelines for the safe and effective use of
allergen immunotherapy, while reducing unwanted and un-
needed variation in immunotherapy practice.

“Allergen immunotherapy: a practice parameter” was de-
veloped by the Joint Task Force on Practice Parameters. The
three major allergy and immunology societies—the ACAAI,
the AAAAI, and the JCAAI—charged the Task Force with

This document was developed by the Joint Task Force on Practice Para-
meters, representing the American Academy of Allergy, Asthma and Immu-
nology; the American College of Allergy, Asthma and Immunology; and the
Joint Council of Allergy, Asthma and Immunology.
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Accepted for publication October 12, 2002.
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the development of practice guidelines for allergen immuno-
therapy. The document “Allergen immunotherapy: a practice
parameter” builds on the “Practice parameters for allergen
immunotherapy” previously published by the Joint Task
Force.1 “Allergen immunotherapy: a practice parameter” was
written and reviewed by subspecialists in allergy and immu-
nology. The project was exclusively funded by the three
allergy and immunology societies noted above.

A work group chaired by Dr. Richard Lockey prepared the
initial draft. The Joint Task Force reworked the initial draft
into a working draft of the document. A comprehensive
search of the medical literature was conducted with various
search engines, including PubMed; immunotherapy, allergic
rhinitis, asthma, stinging insect allergy, and related search
terms were used. Published clinical studies were rated by
category of evidence and used to establish the strength of a
clinical recommendation (Table 1).2 Laboratory-based studies
were not rated.

The working draft of “Allergen immunotherapy: a practice
parameter” was reviewed by a large number of experts in
immunotherapy, allergy, and immunology. These experts in-
cluded reviewers appointed by the ACAAI, AAAAI, and
JCAAI. More than 1,000 copies of the working draft were
distributed at the ACAAI annual meeting in the fall of 2001.
The authors carefully considered additional comments from
these reviewers. The draft summary statements were distrib-
uted and presented at a symposium during the 2002 AAAAI
annual meeting. Approximately 1,000 physicians attended
this symposium. The authors reviewed comments from these

participants also. The revised final document presented here
was approved by the sponsoring organizations and represents
an evidence-based, broadly accepted consensus opinion.

An annotated algorithm in this document summarizes the
key decision points for the appropriate use of allergen immu-
notherapy (Fig 1). The section on efficacy summarizes the
category I evidence demonstrating that allergen immunother-
apy is effective in the management of properly selected
patients with allergic rhinitis, allergic asthma, and stinging
insect hypersensitivity. This document also contains recom-
mendations for the safe practice of allergen immunotherapy,
including specific recommendations on the prevention and
management of systemic reactions.

Specific recommendations guide the physician in selecting
those patients for whom allergen immunotherapy is appro-
priate. Aeroallergen immunotherapy should be considered for
patients who have symptoms of allergic rhinitis or asthma
with natural exposure to allergens and who demonstrate spe-
cific immunoglobulin (Ig)E antibodies to relevant allergens.
Symptoms of allergic conjunctivitis (eg, itchy, watery eyes)
are often considered part of allergic rhinitis or are included in
the diagnosis of rhinoconjunctivitis. Thus, in this document
the term allergic rhinitis also applies in cases of allergic
conjunctivitis. Particularly good candidates for immunother-
apy are patients whose symptoms are not controlled ade-
quately by medications and avoidance measures, those in
whom it is important to avoid the potential adverse effects of
medications, and those who wish to reduce the long-term use
of medications. Immunotherapy is recommended for patients
with a history of systemic reaction to Hymenoptera and
specific IgE antibodies to Hymenoptera venom.

The selection of allergens for immunotherapy is based on
clinical history, the presence of specific IgE antibodies, and
allergen exposure. This parameter offers suggestions and
recommendations derived from known patterns of allergen
cross-reactivity.

Physicians are using various immunotherapy buildup and
maintenance doses, schedules, and procedures. The terminol-
ogy of immunotherapy is sometimes ambiguous. This parameter
recommends a more uniform and standardized terminology
and provides specific recommendations for immunotherapy
maintenance doses, schedules, and procedures.

The therapeutic preparations for allergen immunotherapy
are extracted from source materials such as pollen, mold
cultures, and pelt, hence the traditional term allergen extract.
The term allergy serum is outmoded and should not be used.
In 1998 the World Health Organization proposed changing
the designation allergen extract to allergen vaccine to reflect
the protective effect of allergen immunotherapy.3 The term
vaccine refers to an agent that is “given to induce a state of
protection against a disease.”4

Allergen vaccine is the recommended term for the thera-
peutic agent used in allergen immunotherapy. This term is
used in the document when the therapeutic use of the prep-
aration is clear. The terms allergen extract or extract (vac-

Table 1. Classification of Evidence and Recommendations*

Category of evidence
Ia Evidence from meta-analysis of randomized controlled trials
Ib Evidence from at least 1 randomized controlled trial
IIa Evidence from at least 1 controlled study without

randomization
IIb Evidence from at least 1 other type of quasi-experimental

study
III Evidence from nonexperimental descriptive studies, such as

comparative studies, correlation studies, and case-
control studies

IV Evidence from expert committee reports or opinions or
clinical experience of respected authorities, or both

LB Evidence from laboratory-based studies†
Strength of recommendation
A Directly based on category I evidence
B Directly based on category II evidence or extrapolated from

category I evidence
C Directly based on category III evidence or extrapolated from

category I or II evidence
D Directly based on category IV evidence or extrapolated

from category I, II, or III evidence
E Directly based on category LB evidence†
F Based on consensus of the Joint Task Force on Practice

Parameters†

* From Shekelle et al.2 By permission of British Medical Journal.
† Added by current authors.
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cine) are used in text where the nontherapeutic aspects of the
allergen preparation are important.

The term maintenance concentrate should be used to iden-
tify the vaccine that the physician plans to use as the mainte-
nance dose of immunotherapy (see Section XII). The term
manufacturer’s extract (vaccine) simply refers to the vaccine
purchased from the manufacturer. The terms stock, full-strength,
and concentrate are ambiguous and should not be used. All
dilutions should be referenced to the maintenance concentrate,
and should be noted as a volume-to-volume (vol/vol) dilution
(eg, 1:100 vol/vol dilution of a maintenance concentrate).

Allergen immunotherapy is effective when appropriate
doses of allergen vaccine are administered. Recommended
doses for common allergens are found in Section XII.

“Allergen immunotherapy: a practice parameter” recom-
mends that vials of allergen vaccines not be shared among

patients (the so-called off-the-table method). Vials of allergen
vaccine should be prepared individually for each patient to
enhance individualization of therapy, reduce the risk of al-
lergen cross-contamination, and reduce the risk of error in
administration.

To improve the uniformity and standardization of immu-
notherapy practice, this parameter recommends the use of
standard vaccine prescription forms, vaccine content forms,
and immunotherapy administration forms. Suggested forms
are found in Section XII. The routine use of these standard-
ized forms should improve the quality of immunotherapy
practice.

ACKNOWLEDGMENTS
The authors and editors acknowledge Dr. Linda Cox for work
in developing the immunotherapy forms, Dr. Richard Weber

Figure 1. Algorithm for allergen immunotherapy. IgE,
immunoglobulin E.

4 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



for contributions to Section VII, and Dr. David Bernstein
for contributions to Table 2. The administrative assistance
of Susan Grupe and the secretarial assistance of Colleen
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RELATED GUIDELINES
For more disease-specific information, the reader is referred
to related guidelines on allergy diagnostic testing,5 asthma,6,7

allergic rhinitis,8 and stinging insect hypersensitivity.9 “Al-
lergen immunotherapy: a practice parameter” provides an
update for the immunotherapy sections of these guidelines.

II. ALGORITHM AND ANNOTATIONS
Figure 1 provides an algorithm for the appropriate use of
allergen immunotherapy. Given below are annotations for use
with the figure.

1) Immunotherapy is effective in the management of
allergic asthma, allergic rhinitis, and stinging insect hy-
persensitivity. Allergen immunotherapy may prevent the
development of asthma in children with allergic rhinitis.
Evaluation of a patient with suspected allergic rhinitis,
asthma, or stinging insect allergy includes a detailed his-
tory, an appropriate physical examination, and selected
laboratory tests. A definitive diagnosis of allergic asthma,
allergic rhinitis, or stinging insect hypersensitivity de-
pends on the results of allergy testing (immediate hyper-
sensitivity skin tests or well performed in vitro tests for
specific IgE antibody). Immediate hypersensitivity skin
tests are preferred for most patients. For additional details,
see the practice parameters on asthma,6,7 rhinitis,8 allergy
diagnostic testing,3 stinging insect hypersensitivity,9 and
anaphylaxis.10

2) Immediate hypersensitivity skin testing is generally the
preferred method of testing for specific IgE antibodies, al-
though in vitro testing for specific IgE antibodies is useful
under certain circumstances. Immunotherapy should be con-
sidered when positive tests for specific IgE antibodies corre-
late with suspected triggers and patient exposure.

3) Immunotherapy should not be given to patients with
negative tests for specific IgE antibody or those with positive
tests for specific IgE antibody that do not correlate with
suspected triggers, clinical symptoms, or exposure. This
means that the presence of specific IgE antibodies alone does
not necessarily indicate clinical sensitivity. There is no evi-
dence from well designed studies that immunotherapy for any
allergen is effective in the absence of specific IgE antibodies.

4) Management of complex medical conditions such as
allergic asthma, allergic rhinitis, and stinging insect hyper-
sensitivity should include the careful evaluation of manage-
ment options. Each of the three major management ap-
proaches (immunotherapy, allergen exposure reduction, and
pharmacotherapy) has benefits, risks, and costs. Further, the
management plan must be individualized, with careful con-
sideration given to patient preference. Disease severity and
response (or lack of response) to previous treatment are
important factors.

5) The physician and patient should discuss the benefits,
risks, and costs of the appropriate management options and
agree on a management plan. On the basis of clinical con-
siderations and patient preference, immunotherapy may or
may not be recommended. In general, patients with allergic
rhinitis or allergic asthma whose symptoms are not well
controlled by medications or avoidance may be good candi-
dates for immunotherapy. Patients who experience adverse
effects of medications or who wish to avoid or reduce the
long-term use of medications are good candidates for immu-
notherapy. In general, patients with stinging insect hypersen-
sitivity who are at risk for anaphylaxis should receive venom
immunotherapy.

6) After careful consideration of appropriate management
options, the physician and patient may decide not to proceed
with immunotherapy.

7) Before immunotherapy is started, patients should under-
stand its benefits and risks. The risk of anaphylaxis and the
importance of adhering to the immunotherapy schedule
should be discussed.

8) The physician prescribing immunotherapy should be
trained and experienced in prescribing and administering
immunotherapy. The prescribing physician must select the
appropriate allergen vaccines on the basis of that particular
patient’s clinical history, allergen exposure history, and the
results of tests for specific IgE antibodies. The quality of the
allergen extracts (vaccines) available is an important consid-
eration. When preparing mixtures of allergen extracts (vac-
cines), the prescribing physician must take into account the
cross-reactivity of allergen extracts (vaccines) and the poten-
tial for allergen degradation caused by proteolytic enzymes.

The prescribing physician must specify the starting immu-
notherapy dose, the target maintenance dose, and the immu-
notherapy schedule (Section XII). In general, the starting
immunotherapy dose is 1,000-fold to 10,000-fold less than
the maintenance dose. For highly sensitive patients, the start-
ing dose may be lower. The maintenance dose is generally
600 allergy units (AU; eg, for dust mite) or 4,000 bioequiva-
lent allergy units (BAU; eg, grass) for standardized allergen
vaccines. For nonstandardized extracts (vaccines), a sug-
gested maintenance dose is 3,000 to 5,000 protein nitrogen
units (PNU) or 0.5 mL of a 1:100 weight/volume dilution of
manufacturer’s extract (vaccine). If the major allergen con-
centration of the vaccine is known, a range between 5 and 20
�g is a recommended maintenance dose. In general, the
immunotherapy schedule to reach maintenance consists of
gradually increasing doses during approximately 14 to 28
weeks varying between twice-weekly injections for 14 weeks
and weekly injections for 28 weeks. Rush, modified-rush, or
cluster immunotherapy schedules are also appropriate for
some patients.

9) Immunotherapy should be administered in a setting that
permits the prompt recognition and management of adverse
reactions. The preferred location for such administration is
the prescribing physician’s office. However, patients may
receive immunotherapy injections at another health care fa-
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cility if the physician and staff at that location are equipped
to recognize and manage immunotherapy reactions, in par-
ticular, anaphylaxis. Patients should wait at the physician’s
office for at least 20 to 30 minutes after the immunotherapy
injection(s) so that reactions can be recognized and treated
promptly if they occur.

In general, immunotherapy injections should be withheld if
the patient presents with an acute asthma exacerbation. For
patients with asthma, some physicians recommend measuring
peak expiratory flow rate (PEFR) before administering an
immunotherapy injection and withholding an immunotherapy
injection if the PEFR is considered low for that patient. Some
physicians recommend providing certain patients with epi-
nephrine for self-administration in case of severe late reac-
tions to immunotherapy injections.

10) Injections of allergen vaccine can cause local or sys-
temic reactions. Most severe reactions develop within 20 to
30 minutes after the immunotherapy injection, but reactions
can occur after this time.

11) Local reactions can be managed with local treatment
(eg, cool compresses or topical corticosteroids) or antihist-
amines. Systemic reactions (anaphylaxis) can be mild or
severe. Management of systemic reactions should include
epinephrine, preferably given intramuscularly, although sub-
cutaneous administration is acceptable. Antihistamines and
systemic corticosteroids may help to modify systemic reac-
tions, but should never replace epinephrine because of their
slow onset of action and lack of immediate vascular effect.
Intravenous saline or supplemental oxygen may be required
in severe cases. For additional details, see the practice pa-
rameters for anaphylaxis.10

The immunotherapy dose and schedule as well as the
benefits and risks of continuing immunotherapy should be
evaluated after any immunotherapy reaction. After a severe
reaction, careful evaluation by the prescribing physician is
recommended. For some patients, the immunotherapy main-
tenance dose may need to be reduced because of repeated
reactions to immunotherapy injections. The decision to con-
tinue immunotherapy should be re-evaluated after severe or
repeated reactions to immunotherapy vaccines.

12) Patients receiving maintenance immunotherapy should
have followup visits at least every 6 to 12 months. Periodic
visits may include a reassessment of symptoms and medica-
tion use, the medical history since the previous visit, and an
evaluation of the clinical response to immunotherapy. The
immunotherapy schedule and doses, the reaction history, and
patient compliance should also be evaluated. The physician
may at this time make adjustments to the immunotherapy
schedule or dose as clinically indicated.

For many patients, the recommended duration of allergen
immunotherapy is 3 to 5 years. However, the duration of
immunotherapy should be individualized on the basis of
clinical response, disease severity, immunotherapy reaction
history, and patient preference.

III. IMMUNOTHERAPY GLOSSARY
Allergen immunotherapy is the repeated administration of a
specific allergen(s) to patients with IgE-mediated conditions
for the purpose of providing protection against the allergic
symptoms and inflammatory reactions associated with natural
exposure to the allergen(s).1 Other terms that have been used
for allergen immunotherapy are hyposensitization, allergen-
specific desensitization, and the common terms allergy shots
or injections.11

Anaphylaxis is an immediate systemic reaction occurring
after exposure to an allergen. It is caused by the rapid,
IgE-mediated release of vasoactive mediators from tissue
mast cells and peripheral blood basophils.

Cluster immunotherapy is the administration of two or
more injections per visit to achieve a maintenance dose more
rapidly than is achieved with conventional schedules. It is a
type of rush immunotherapy characterized by the giving of
several allergen injections in a single day of treatment. (See
other forms of rush immunotherapy, below.)

Desensitization is a process by which effector cells are
rendered less reactive or nonreactive to IgE-mediated im-
mune responses by the rapid administration of incremental
doses of an allergenic substance. In some cases, the skin test
response to the agent is reduced or is negative after desensi-
tization.

Extracts, or allergen extracts, are solutions of proteins and
glycoproteins extracted from source materials such as pollen,
mold cultures, and pelt. The terms allergen extract and ex-
tract (vaccine) are used in this document where the nonthera-
peutic aspects of the allergen preparation are important. (See
Vaccine.)

Hyposensitization was formerly used interchangeably with
allergen immunotherapy. It was introduced to distinguish
allergen immunotherapy from classic experimental animal
desensitization. Because complete desensitization can rarely
be accomplished by allergen immunotherapy, it was proposed
that hyposensitization would appropriately denote this state
of incomplete desensitization.

Immunomodulation is a global term that refers to a wide
range of drug or immunologic interventions that alter normal
or abnormal immune responses by deletion of specific T or B
cells, immune deviation, anergic induction of peripheral or
central tolerance, or modification of various inflammatory
pathways (eg, chemotaxis, adhesins, or intracytoplasmic sig-
naling).

Immunotherapy is a treatment method that appeared soon
after the discovery of adaptive immune responses. It has
evolved to encompass any intervention that may improve
immune-induced aberrant conditions by various immunologic
transformations. Early definitions of immunotherapy in-
cluded active and passive immunization for the purpose of
improving a host’s defenses against microorganisms. Origi-
nally, allergen immunotherapy was conceived as a form of
active immunization for the purpose of altering a host’s
abnormal immune responses rather than improving defense
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against microorganisms. Today, immunotherapy includes all
methods that attempt to overcome abnormal immune re-
sponses by inducing clonal deletion, anergy, immune toler-
ance, or immune deviation.

Major allergen refers to any antigen that binds to human
IgE sera in �50% of patients in a clinically sensitive group.
Binding reactions are detected by immunoblotting or crossed
allergoimmunoelectrophoretic techniques, indicating that
�50% of the patients have high specific IgE-binding capacity
to the antigen.

Modified rush immunotherapy is a form of intensive im-
munotherapy in which subcutaneous allergen injections are
administered at 24-hour intervals. Depending upon the sen-
sitivity of the patient and the potency of the allergens being
administered, premedication may or may not be necessary.

Rush immunotherapy is a form of allergen immunotherapy
in which incremental doses of allergen are administered at
intervals varying between 15 to 30 minutes and 24 hours,
until the optimal effective dose is achieved. Very sensitive
patients (eg, those with markedly positive prick or puncture
tests) may experience various degrees of systemic reaction
during this procedure. Therefore, physicians who use this
method frequently premedicate patients with both antihist-
amines and corticosteroids to minimize the risk of systemic
reaction.

Vaccine, or allergen vaccine, is the recommended term for
the therapeutic preparations used in allergen immunotherapy.
This term is used in the document when the therapeutic use of
the preparation is clear. (See extracts.)

IV. INTRODUCTION
Immunity has been defined as protection against certain dis-
eases. The initial immunotherapeutic interventions, which
included the use of preventive vaccines and xenogenic anti-
sera by Jenner, Pasteur, Koch, and von Behring, were effec-
tive for disease prevention. These initial efforts in immune
modulation served as a model for later developments in the
field of allergen immunotherapy.

From its humble empirical emergence in 1900, when rag-
weed injections were proposed as therapy for autumnal hay
fever, allergen immunotherapy has progressed in both theory
and practice from the passive immunologic approach to the
active immunologic procedures pioneered by Noon12 and
Freeman.13 Advances in allergen immunotherapy have de-
pended on the improved understanding of IgE-mediated im-
munologic mechanisms, the characterization of specific anti-
gens and allergens, and the standardization of allergen
extracts. Proof of the efficacy of allergen immunotherapy has
accumulated rapidly during the past 10 years. Numerous well
designed, controlled studies have demonstrated that allergen
immunotherapy is efficacious in the treatment of allergic
rhinitis, allergic asthma, and stinging insect hypersensitivity.
Allergen immunotherapy may prevent the development of
asthma in children with allergic rhinitis.

The subcutaneous administration of allergen vaccines
should be differentiated from unproven methods such as

neutralization-provocation therapy and subtherapeutic sublin-
gual treatment (low-dose regimens based on Rinkel titration).
Allergen vaccine therapy should also be differentiated from
the process of desensitization, which usually refers to the
rapid progressive administration of an allergenic substance
(protein or simple chemical) to render effector cells less
reactive.

V. SUMMARY STATEMENTS
After each statement is a letter in parentheses. This letter
indicates the strength of the recommendation. Letters are
explained in Table 1.

Mechanisms of Immunotherapy
Summary Statement 1. Immunologic changes during immu-
notherapy are complex. Successful immunotherapy is often
associated with a shift from TH2 to TH1 CD4� lymphocyte
immune response to allergen. (A)

Summary Statement 2. Successful immunotherapy is also
associated with immunologic tolerance, defined as a relative
decline in allergen-specific responsiveness. (A)

Summary Statement 3. The relationship between immuno-
therapy efficacy and specific IgE antibody levels is variable.
(A)

Summary Statement 4. Increases in allergen-specific IgG
blocking antibody titer are not predictive of the duration and
degree of efficacy of immunotherapy. (A)

Allergen Extracts (Vaccines)
Summary Statement 5. Whenever possible, standardized ex-
tracts (vaccines) should be used to prepare vaccine treatment
sets. (A)

Summary Statement 6. Nonstandardized extracts (vac-
cines) may vary widely in biologic activity. (B)

Summary Statement 7. In choosing the components for a
clinically relevant vaccine, the physician should be familiar
with local and regional aerobiology and indoor and outdoor
allergens, paying special attention to potential allergens in the
patient’s own environment. (D)

Summary Statement 8. Knowledge of allergen cross-reac-
tivity is important in the selection of allergens for immuno-
therapy, because limiting the number of allergens in a treat-
ment vial is necessary to attain optimal therapeutic doses for
the individual patient. (B)

Efficacy of Immunotherapy
Summary Statement 9. Immunotherapy is effective for treat-
ment of allergic rhinitis, allergic asthma, and stinging insect
hypersensitivity. Therefore, immunotherapy merits consider-
ation in patients with these disorders. (A)

Summary Statement 10. Clinical studies to date do not
support the use of allergen immunotherapy for food hyper-
sensitivity, chronic urticaria, and/or angioedema. Therefore,
allergen immunotherapy for patients with these conditions is
not recommended. (B)

Summary Statement 11. Clinical parameters, such as
symptom scores and medication use, may be useful measures
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of the efficacy of immunotherapy in a clinical setting. Rou-
tine periodic skin testing or in vitro IgE antibody testing of
patients receiving immunotherapy is not recommended. (A)

Safety of Immunotherapy
Summary Statement 12. In the United States severe systemic
reactions occur rarely after appropriately administered aller-
gen immunotherapy. (C)

Summary Statement 13. Because most systemic reactions
that result from allergen immunotherapy occur 20 to 30
minutes after an injection, patients should remain in the
physician’s office at least 20 to 30 minutes after an injection.
(C)

Summary Statement 14. Patients taking �-adrenergic
blocking agents may be at increased risk when receiving
allergen immunotherapy, because �-receptor blockade can
make treatment of anaphylaxis more difficult. Therefore,
�-adrenergic blocking agents are relative contraindications
for immunotherapy. (C)

Summary Statement 15. Medical conditions that reduce the
patient’s ability to survive a systemic reaction are relative
contraindications for allergen immunotherapy. Examples in-
clude severe asthma uncontrolled by pharmacotherapy and
significant cardiovascular disease. (F)

Summary Statement 16. Allergen immunotherapy should
be administered in a setting where procedures that can reduce
the risk of anaphylaxis are in place and where the prompt
recognition and treatment of anaphylaxis are assured. (D)

Patient Selection
Summary Statement 17. Allergen immunotherapy should be
considered for patients who have demonstrable evidence of
specific IgE antibodies to clinically relevant allergens. The
decision to begin allergen immunotherapy depends on the
degree to which symptoms can be reduced by avoidance and
medication, the amount and type of medication required to
control symptoms, and the adverse effects of medications.
Patients who wish to avoid or reduce the long-term use of
medications are good candidates for immunotherapy. (A)

Summary Statement 18. Patients with severe, poorly con-
trolled asthma are at higher risk for systemic reactions to
immunotherapy injections. (C)

Summary Statement 19. Venom immunotherapy should be
strongly considered in patients with a history of a systemic
reaction to a Hymenoptera sting (especially if the reaction
was associated with respiratory or cardiovascular symptoms)
and patients with demonstrable evidence of specific IgE
antibodies. (A)

Summary Statement 20. Patients selected for immunother-
apy should be cooperative and compliant. (A)

Allergen Selection and Handling
Summary Statement 21. The components of a clinically rel-
evant vaccine (and therefore a vaccine that is most likely to
be effective) should be selected on the basis of a careful
history of relevant symptoms, knowledge of possible envi-

ronmental exposures, and correlation with positive tests for
specific IgE antibodies. (A)

Summary Statement 22. The immunotherapy vaccine
should contain only clinically relevant allergens. (A)

Summary Statement 23. Immediate-type skin testing has
been the primary diagnostic tool in clinical studies of allergen
immunotherapy. Therefore, in most patients, skin testing
should be used to determine whether the patient has specific
IgE antibodies. Appropriately interpreted and well performed
in vitro tests for specific IgE antibodies may also be used. (A)

Summary Statement 24. Immunotherapy is effective for
pollen, fungi (molds), animal dander, dust mite, cockroach,
and Hymenoptera sensitivity. Therefore, immunotherapy
should be considered as part of the management program in
patients who have symptoms related to exposure to these
allergens and in whom the presence of specific IgE antibodies
has been established. (A)

Summary Statement 25. In the mixing of an allergen vac-
cine, the following factors must be considered: 1) the cross-
reactivity of the allergens, 2) the optimal dose of each con-
stituent, and 3) enzymatic degradation of the allergens. (E)

Summary Statement 26. The selection of allergens for
immunotherapy should be based in part on the cross-reactiv-
ity of clinically relevant allergens. Many related pollen con-
tain allergens that are cross-reactive. When pollen allergens
are substantially cross-reactive, selection of a single pollen
within the cross-reactive genus or subfamily may suffice.
When pollen allergens are not substantially cross-reactive,
testing for and treatment with multiple locally prevalent pol-
len may be necessary. (B)

Summary Statement 27. The efficacy of immunotherapy
depends on achieving an optimal therapeutic dose of each of
the clinically relevant constituents in the vaccine. (A)

Summary Statement 28. Separation of aqueous extracts
(vaccines) with high proteolytic enzyme activities (eg, fungi,
dust mites, cockroach, and insect venoms) from other extracts
(vaccines) is recommended. (E)

Summary Statement 29. Extracts (vaccines) should be
stored at 4° C to reduce the rate of potency loss. Dilute
concentrations are more sensitive to temperature and lose
potency more rapidly than do more concentrated prepara-
tions. The expiration date for dilute concentrations should
reflect their shorter shelf life. (E)

Immunotherapy Schedules and Doses
Summary Statement 30. A commercially available allergen
extract (vaccine) may be used alone or combined to prepare
a customized allergen mixture for an individual patient. (F)

Summary Statement 31. The highest concentration of a
vaccine projected as the therapeutically effective dose is
called the maintenance concentrate. (F)

Summary Statement 32. The maintenance concentrate
should be selected to deliver a dose considered to be a
therapeutically effective dose for each of its constituent com-
ponents. (A)
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Summary Statement 33. Serial dilutions of the mainte-
nance concentrate should be made in preparation for the
buildup phase of immunotherapy. (F)

Summary Statement 34. Use of a consistent, uniform la-
beling system for dilutions from the maintenance concentrate
may reduce errors in administration. (F)

Summary Statement 35. The maintenance concentrate and
serial dilutions, whether a single vaccine or a mixture of
vaccines, should be prepared and labeled for each patient. (F)

Summary Statement 36. The starting dose for buildup is
usually a 1,000- or 10,000-fold dilution of the maintenance
concentrate, although a lower starting dose may be advisable
for highly sensitive patients. (A)

Summary Statement 37. During the buildup phase, the
usual frequency of vaccine administration is one to two
injections per week, at least 2 days apart. (A)

Summary Statement 38. If immunotherapy is continued
after a systemic reaction, the dose of vaccine should be
appropriately reduced. (D)

Summary Statement 39. It is usual practice to reduce the
dose of vaccine when the interval between injections is pro-
longed. (F)

Summary Statement 40. With cluster immunotherapy, two
or more injections are administered per visit to achieve a
maintenance dose more rapidly than with conventional sched-
ules. (A)

Summary Statement 41. Rush schedules can achieve a
maintenance dose more quickly than weekly schedules, but
are associated with an increased risk of systemic reaction.
Premedication can reduce the rate of systemic reaction. (B)

Summary Statement 42. Routine premedication before al-
lergen immunotherapy injections administered on a conven-
tional schedule is not necessary and may mask the early signs
of systemic reaction. (F)

Summary Statement 43. When the patient has reached a
maintenance dose, the interval between injections can often
be progressively increased as tolerated to 4 to 6 weeks. (A)

Summary Statement 44. Clinical improvement usually is
observed within 1 year after the patient reaches a mainte-
nance dose. (A)

Summary Statement 45. Patients should be evaluated at
least every 6 to 12 months while they receive immunother-
apy. (F)

Summary Statement 46. A decision to continue or stop
immunotherapy should be made after 3 to 5 years. (A)

Summary Statement 47. The vaccine contents, informed
consent for immunotherapy, and administration of vaccines
should be carefully documented. (F)

Special Considerations in Immunotherapy
Summary Statement 48. The preferred location for the ad-
ministration of allergen immunotherapy is the office of the
physician who prepared the patient’s vaccine. (D)

Summary Statement 49. Generally, patients at high risk of
systemic reaction should receive immunotherapy in the office
of the physician who prepared the patient’s vaccine. (D)

Summary Statement 50. Regardless of location, allergen
immunotherapy should be administered under the supervision
of an appropriately trained physician and personnel. (D)

Summary Statement 51. Immunotherapy injections should
not be administered at home because of the risk of inadequate
recognition and treatment of systemic reactions. (F)

Summary Statement 52. Immunotherapy for children is
effective and often well tolerated. Therefore, immunotherapy
is appropriate (as is pharmacotherapy and allergen avoidance)
in the management of children with allergic rhinitis, allergic
asthma, and stinging insect hypersensitivity. Allergen immu-
notherapy may prevent the development of asthma in children
with allergic rhinitis. (A)

Summary Statement 53. Children �5 years of age may
have difficulty cooperating with an immunotherapy program.
Therefore, the physician should carefully consider the bene-
fits and risks of immunotherapy and individualize treatment
in patients younger than 5 years of age. (A)

Summary Statement 54. Allergen immunotherapy may be
continued in the pregnant patient, but it is customary to delay
the commencement of allergen immunotherapy until the pa-
tient is no longer pregnant. (C)

Summary Statement 55. In older adults, medications and
co-morbid medical conditions may increase the risk from
immunotherapy. Therefore, special consideration must be
given to the benefits and risks of immunotherapy in older
adults. (D)

Summary Statement 56. Allergen immunotherapy can be
considered in patients with immunodeficiency and autoim-
mune disorders. (D)

Summary Statement 57. High-dose sublingual-swallow,
high-dose sublingual-spit, and oral immunotherapy are under
clinical investigation. Efficacy has been demonstrated for
high-dose sublingual-swallow therapy, but the results of oral
immunotherapy are equivocal. Sublingual-spit therapy re-
quires further study. These therapies are not currently in
general use in the United States, and no vaccines intended for
sublingual or oral use are available in the United States. (A)

Summary Statement 58. Intranasal immunotherapy is un-
dergoing evaluation in children and adults with allergic rhi-
nitis, but this modality is currently not used in the United
States. (B)

Summary Statement 59. Low-dose immunotherapy, en-
zyme-potentiated immunotherapy and immunotherapy (par-
enteral or sublingual) based on provocation-neutralization
testing are not effective and are not recommended. (D)

Summary Statement 60. If a patient receiving immunother-
apy transfers from one physician to another, the new physi-
cian and the patient should decide whether to continue the
immunotherapy program initiated by the previous physician
or to prepare a new program. (F)

Summary Statement 61. If a patient transfers from one
physician to another and no change is made in either the
immunotherapy schedule or the vaccine, the risk of systemic
reaction is not substantially increased. (F)
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Summary Statement 62. A full, clear, and detailed docu-
mentation of the patient’s immunotherapy schedule must
accompany the patient when he or she transfers from one
physician to another. Also, a record of previous responses to
and compliance with the program should be communicated to
the new physician. Finally, a detailed record of the results of
the patient’s specific IgE antibody tests (immediate-type skin
tests or in vitro tests) should be provided. (F)

Summary Statement 63. An immunotherapy vaccine must
be considered changed if there is any change in the constit-
uents of the vaccine. This includes any change in the lot,
manufacturer, vaccine type (eg, aqueous, glycerinated, stan-
dardized, nonstandardized), components, or relative amounts
of the components in the mixture. (E)

Summary Statement 64. If a patient transfers from one
physician to another, there is an increased risk of systemic
reaction if the immunotherapy vaccine is changed because of
the marked variability in the content and potency of vaccines.
The risk of systemic reaction with a different vaccine is
greater with nonstandardized vaccines and with vaccines
containing mixtures of allergens. (F)

Summary Statement 65. Immunotherapy with a different
vaccine should be conducted cautiously. If there is inadequate
information to support continuation of the previous immuno-
therapy program (including tests for specific IgE antibodies),
reevaluation may be necessary and a new schedule and vac-
cine prepared. (F)

VI. MECHANISMS OF IMMUNOTHERAPY
Summary Statement 1. Immunologic changes during im-
munotherapy are complex. Successful immunotherapy is
often associated with a shift from TH2 to TH1 CD4�
lymphocyte immune response to allergen. (A)

Successful immunotherapy is often associated with a shift
from a predominant TH2 to a TH1 CD4� lymphocyte im-
mune response to allergen.14–16 Studies show that increased
production of interleukin (IL)-12, a strong inducer of TH1

responses, contributes to this shift.17–19 The high concentra-
tions of antigens administered during immunotherapy may
lead to extensive T cell receptor and co-receptor ligation,
known to promote TH1 cytokine responses14,20

Summary Statement 2. Successful immunotherapy is
also associated with immunologic tolerance, defined as a
relative decline in allergen-specific responsiveness. (A)

Clinically successful immunotherapy may be associated
with immunologic tolerance, defined as a relative decline in
antigen-specific responsiveness, immune deviation, or an-
ergy. For example, lymphoproliferative responses to allergen
are reduced with immunotherapy, and levels of some T
cell-derived cytokines (eg, IL-4, IL-5, IL-13) decline dur-
ing the course of immunotherapy.16,21–24 A study in patients
who received insect venom immunotherapy found that IL-10
was a critical factor in inducing this tolerance.17 Evidence
suggests that this is also true for inhalant allergen immuno-
therapy.15,25–28

Summary Statement 3. The relationship between im-
munotherapy efficacy and specific IgE antibody levels is
variable. (A)

In patients receiving immunotherapy, there is an increase
in specific IgE antibody levels, followed by a gradual de-
crease to a level that is still higher than the level present
before treatment. Clinical improvement occurs in many pa-
tients before declines in their IgE antibody levels occur, and
in other patients IgE antibody levels never decline; thus,
efficacy is not dependent on reductions in specific IgE lev-
els.14,29,30 Despite persistence of increased specific IgE anti-
body levels, immunotherapy usually causes a reduction in the
release of mediators such as histamine from basophils and
mast cells, a phenomenon most pronounced during the im-
mediate phase of allergic reaction. In general, suppression of
late-phase inflammatory responses in the skin and respiratory
tract also occurs with immunotherapy.14,31–34

Summary Statement 4. Increases in allergen-specific
IgG blocking antibody titer are not predictive of the
duration and degree of efficacy of immunotherapy. (A)

Although numerous immunologic changes occur in pa-
tients treated with allergen immunotherapy, many of these
changes may not be clinically relevant.14,35 For example, titers
of allergen-specific IgG antibody, the so-called blocking an-
tibody that theoretically competes with IgE, characteristically
increase in patients during immunotherapy.14,16,36,37 However,
increases in specific IgG antibody do not correlate with
clinical response to immunotherapy. Further, clinical im-
provement with immunotherapy may persist even though
specific IgG levels decline to pretreatment levels after immu-
notherapy is discontinued.

VII. ALLERGEN VACCINES

Standardized Vaccines
Summary Statement 5. Whenever possible, standardized
extracts (vaccines) should be used to prepare vaccine
treatment sets. (A)

Allergen extracts (vaccines) are commercially available for
most of the commonly recognized allergens. Whenever pos-
sible, standardized extracts (vaccines) should be used to pre-
pare vaccine treatment sets.3,38–40

The catalogs of manufacturers that produce allergen ex-
tracts and vaccines list a wide range of pollen, molds, ani-
mals, arthropods, and insects for which allergen immunother-
apy is available. Extracts (vaccines) can be obtained in
aqueous, glycerinated, lyophilized, and alum-precipitated for-
mulations. Similar allergens can be purchased in different
concentrations from different companies (eg, dust mite aller-
gens in concentrations of 5,000 and 10,000 allergy units
[AU]).

Some commonly used allergens are standardized. These
include extracts (vaccines) for cat hair, cat pelt, Dermatopha-
goides pteronyssinus, Dermatophagoides farinae, short rag-
weed, Bermuda grass, Kentucky bluegrass, perennial rye-
grass, orchard grass, timothy grass, meadow fescue, red top,
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sweet vernal grass, and Hymenoptera venoms (yellow jacket,
honeybee, wasp, yellow hornet, and white-faced hornet).
However, many are not yet standardized. In the United States,
standardized extracts and vaccines first were labeled in po-
tency units (AU), on the basis of major allergen content (eg,
ragweed) but now are labeled on the basis of comparative
skin test potency (bioequivalent allergy units; BAU). Most
standardized extracts (vaccines) are labeled in BAU; dust
mite extracts (vaccines) are still labeled in AU. Nonstandard-
ized extracts (vaccines) are labeled as either weight-to-vol-
ume (wt/vol), which expresses weight in grams per volume in
milliliters, or in protein nitrogen units (PNU), where 1 PNU
equals 0.01 �g of protein nitrogen. International units (IU)
are based on in vitro assays relative to World Health Orga-
nization standard allergens. Nonstandardized extracts (vac-
cines) labeled as wt/vol or in PNU show no consistent asso-
ciation between the quantity on the label and the biologic
activity of the product. Because nonstandardized extracts
(vaccines) may have a wide range of potency, it is essential
that appropriate concentration nomenclature be used in the
labeling of vials.

The advantages of standardized vaccines are that biologic
activity is more consistent, and therefore risk of adverse
reaction is diminished. Standardization focuses exclusively
on total potency and does not account for immunochemical
variations in individual extract (vaccine) constituents that
may exist between manufacturers or between lots produced
by the same manufacturers.

Summary Statement 6. Nonstandardized extracts (vac-
cines) may vary widely in biologic activity. (B)

For nonstandardized extracts (vaccines), the most common
designation of potency currently in use is wt/vol. Nonstand-
ardized extracts (vaccines) are also available in PNU. The
wt/vol unit indicates how the extract or vaccine was pro-
duced. A potency of 1:100 indicates that 1 g of dry allergen
(eg, ragweed) was added to 100 cc of a buffer for extraction.
Pollen grains are eluted for a time, and then the solid material
is filtered out, leaving an aqueous solution. Extracts (vac-
cines) with a particular wt/vol potency may have widely
varying biologic activities.41–43 Therefore, they should not be
considered equipotent.

Summary Statement 7. In choosing the components for
a clinically relevant vaccine, the physician should be fa-
miliar with local and regional aerobiology and indoor and
outdoor allergens, paying special attention to potential
allergens in the patient’s own environment. (D)

Because North America is botanically and demographi-
cally diverse, it is not possible to devise a list of appropriate
allergen extracts and vaccines for each practice location.
Further, it is impractical to keep every available extract
(vaccine) in the medical facility. The physician must there-
fore select only those aeroallergens for testing and treatment
that are clinically relevant in a particular geographic area.
The clinical relevance of an aeroallergen depends on certain
key properties: 1) its intrinsic allergenicity; 2) its aerody-
namic properties; 3) whether it is produced in large enough

quantities to be sampled; 4) whether it is sufficiently buoyant
to be carried long distances; and 5) whether the plant releas-
ing the pollen is widely and abundantly prevalent in the
region.

There are few generally reliable sources that can help
physicians make rational choices for individual patients. This
has led to nonuniform allergen mixtures within specific geo-
graphic regions, often formulated without regard to environ-
mental sampling, changes in ecologic diversity, and cross-
allergenicity. Further, nonrelevant allergens in such mixtures
could act as sensitizers rather than as tolerogens. The primary
allergens used for immunotherapy are derived from plant
(grasses, trees, weeds), arthropod (house-dust mites), fungus,
animal (cat, dog), insect (cockroach), and Hymenoptera
venom source materials.

Cross-Reactivity of Allergen Extract (Vaccines)
Summary Statement 8. Knowledge of allergen cross-reac-
tivity is important in the selection of allergens for immu-
notherapy because limiting the number of allergens in a
treatment vial is necessary to attain optimal therapeutic
doses for the individual patient. (B)

The major clinically relevant aeroallergens of North Amer-
ica are listed in Table 2. Cumulative data, both in vitro and in
vivo, concerning cross-reactivity offer a practical advantage
in the selection of several categories of pollen allergens for
immunotherapy. However, because cross-allergenicity is
variable for many grass and weed pollen, their intrinsic
allergenicity, prevalence, and aerobiologic characteristics
within a specific region should be considered. Because many
temperate pasture grasses (subfamily Poaceae; eg, fescue,
rye, timothy, blue, orchard), which are widely distributed
throughout the United States, share major allergens44; inclu-
sion of a representative member (eg, perennial rye, meadow
fescue, or timothy) generally provides efficacy against the
entire group.45–52 Grasses in other subfamilies (eg, Bermuda,
Bahia, Johnson) show greater diversity and should be evalu-
ated separately.53 Bermuda and Johnson grasses are increas-
ingly important in the South, and Bahia has become an
important allergenic grass in the lower southern states. Be-
cause the ability of palms, sedges, and cattails to trigger
allergic symptoms is uncertain, immunotherapy with these
allergens is generally not recommended.

Although cross-allergenicity among tree pollen is limited,
it does occur. Pollen from members of the cypress family
(Cupressaceae; eg, juniper, cedar, cypress) strongly cross-
react. Therefore, pollen from one member of this family
should be adequate for skin testing and immunotherapy.54–57

The closely related birch family (Betulaceae; eg, birch, alder,
hazel, hornbeam, hop hornbeam) and beech (Fagaceae; eg,
beech, oak, chestnut) have strong cross-allergenicity.58–60 The
use of one of the locally prevalent birch members (eg, birch,
alder) should be adequate.61–63 In areas where oaks predom-
inate, the use of a single oak should provide coverage for the
other oaks. Ash and European olive trees are strongly cross-
reactive; the extract (vaccine) that correlates best with symp-
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toms and is prevalent in the region could be used.64,65 Maple
and box elder trees are found throughout the United States
except for the arid southwest. Although in the same genus
as maple, Acer, box elders appear different and should be
considered separately. Oaks and elms (eg, Chinese, Sibe-
rian, some American stands) are prevalent in eastern and
central states but have a more limited distribution west of
the continental divide. The distribution of other trees is
variable enough to require botanical observation in a given
locale.

Strong cross-allergenicity between major allergens of com-
mon ragweed species (eg, short, giant, false, western) permits
the use of a single pollen in this botanical group. Southern
and slender ragweed do not cross-react as well.66,67 Weeds
other than ragweed, such as marsh elders, sages, and mug-
wort, have an abundant distribution predominantly in the
western states. These weeds and sages (Artemisia species)
must be treated separately from the ragweeds. Sages are
strongly cross-reactive, and a single member gives adequate
coverage of the group.68 Similarly, Chenopod-Amaranth fam-
ilies have wide ranges in the western regions. Amaranthus
species have essentially the same allergenic identity, and use
of a single extract (vaccine), such as redroot pigweed, is
adequate.69,70 Similarly, Atriplex species (eg, saltbushes,
scales) show near identity; use of a single member is ade-
quate. Among other subfamily Chenopod members, Russian
thistle appears to have the most cross-allergenicity.

The most prevalent house-dust mites, D. pteronyssinus and
D. farinae, are ubiquitous except in arid or semi-arid climates
and regions of higher altitudes. D. pteronyssinus and D.
farinae are members of the same family and genus. They
have allergens with extensive cross-reacting epitopes as well
as unique allergenic epitopes. Generally, D. pteronyssinus
and D. farinae are considered individually.

Establishing the practical importance of various allergenic
fungi involves many of the same problems encountered in
treating pollen allergy. In general, the genera of Deuteromy-
cetes occur in all but the coldest regions. For clinical pur-
poses, molds often are characterized as outdoor (eg, Alterna-
ria, Cladosporium, Drechslera [Helminthosporium] species)
or indoor (eg, Aspergillus, Penicillium).

Immunotherapy with standardized extracts (vaccines) of
cat hair (Fel d 1 only) or pelt (Fel d 1 plus cat albumin) is
available for cat allergy. Although German cockroaches are
most likely to occur in American homes, an extract or vaccine
representing an equal mixture of German and American cock-
roaches may be appropriate for immunotherapy.71

Stinging Hymenoptera insects occur throughout the United
States; the fire ant is found only in Gulf Coast states, Texas,
and some other southern and western states. Commercial
venom extracts (vaccines) are available for all Hymenoptera
except the fire ant, for which only whole-body extract (vac-
cine) is available. The whole-body fire ant vaccine appears to
be effective.72,73

Table 2. The Major Clinically Relevant Aeroallergens of North
America*

Tree pollen
Chinese elm (Ulmus parvifolia);†,‡ Siberian elm (Ulmus pumila);†,‡

elm (Ulmus americana)†,‡
Red oak (Quercus rubra);† white oak (Quercus alba)†
Paper birch (Betula papyrifera)
Alder (Alnus rubra)
Box elder (Acer negundo);† red maple (Acer rubra)†
Eastern cottonwood (Populus deltoides)
Sycamore (Platanus occidentalis)
White ash (Fraxinus americana);† olive (Olea europaea)†‡
Black walnut (Juglans nigra)
Mulberry (Moras rubra)
Mountain cedar (Juniperus ashei)
Pecan (Carya illinoensis)
Grass pollen
Rye (Lolium perenne)§,¶
Timothy (Phleum pratense)§,¶
Meadow fescue (Festuca elatior)§,¶
Bermuda (Cynodon dactylon)¶
Johnson (Holcus halepensis)
Bahia (Paspalum notatum)
Weed pollen
Short ragweed (Ambrosia artemisiifolia)¶,�
English (narrow leaf) plantain (Plantago lanceolata)
Mugwort (Artemisia vulgaris)
Russian thistle (Salsola kali)
Burning bush (Kochia scoparia)
Sheet (red) sorrel (Rumex asetosella)
Red root pigweed (Amaranthus retroflexus)
Indoor aeroallergens
Cat epithelium (Felis domesticus)¶
Dog epithelium (Canis familiaris)
Arthropods (domestic mites: Dermatophagoides farinae;¶

Dermatophagoides pteronyssinus)¶
Insects (German cockroach: Blattella germanica)
Fungi
Alternaria alternata**
Cladosporium (C. cladosporioides, C. herbarum)**
Penicillium (P. chrysogenum, P. expansum)**
Aspergillus fumigatus**
Epicoccum nigrum
Drechslera or Bipolaris type (eg, Helminthosporium solani)**

* Compiled and selected in collaboration with the American Academy
of Allergy, Asthma, and Immunology Immunotherapy committee and
Allergen subcommittee for the identification of 35 key allergens in
North America.
† Extensive cross-reaction of species within the genus.
‡ Apart from regional prevalences, are limited to local sites with
substantial stands of these trees.
§ Extensively cross-react with one another and bluegrass, orchard,
red top, and sweet vernal.
¶ Allergens for which standardized extracts are commercially avail-
able.
� Like all ragweeds, extensively cross-react with other species within
their genus.
** Species that are widely distributed and clinically important.
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VIII. EFFICACY OF IMMUNOTHERAPY

Allergic Rhinitis, Allergic Asthma, and Stinging Insect
Hypersensitivity
Summary Statement 9. Immunotherapy is effective for
treatment of allergic rhinitis, allergic asthma, and sting-
ing insect hypersensitivity. Therefore, immunotherapy
merits consideration in patients with these disorders. (A)

Many double-blind, placebo-controlled, randomized clini-
cal trials have found a beneficial effect of immunotherapy
under various conditions.3,38,39,74–78 Immunotherapy is effec-
tive for the treatment of allergic rhinitis, including ocular
symptoms,79,80 allergic asthma, and stinging insect hypersen-
sitivity,77,81,82 and is effective in both adults and children.83–91

Its efficacy is confirmed for the treatment of inhalant allergy
attributable to pollen,79,92–100 fungi,101–106 animal aller-
gens,107–112 arthropods such as dust mites,80,113–121 and insects
such as cockroaches.122 Various types of vaccine have been
evaluated in these clinical trials, including aqueous and mod-
ified vaccines. Outcomes used to measure the efficacy of
immunotherapy include symptom and medication scores, or-
gan challenge, immunologic change in cell markers, and
cytokine profiles. The magnitude of the effect depends on the
outcome measure used (Table 3). For dust mite, the effect
size ranges from a 2.7-fold improvement in symptoms to a
13.7-fold reduction in bronchial hyperresponsiveness. Al-
though some studies have demonstrated efficacy for immu-
notherapy, others have not. A review of the studies that did
not demonstrate efficacy failed to identify a systematic defi-
ciency.78 Instead, this review notes that many studies evalu-
ating immunotherapy are only marginally powered to show
efficacy, making it likely that some would fail to demonstrate
efficacy by chance alone, even when efficacy was present (a
type II error). To handle the issue of statistical power, meta-
analyses of the efficacy of immunotherapy for rhinitis76 and
asthma74,75 have been performed. These meta-analyses
strongly support the efficacy of immunotherapy. Allergen
immunotherapy for allergic rhinitis may have persistent ben-
efits after immunotherapy is discontinued100,123 and may re-
duce the risk for the development of asthma in children.124–126

Food Allergy, Urticaria, and Atopic Dermatitis
Summary Statement 10. Clinical studies to date do not
support the use of allergen immunotherapy for food hy-
persensitivity, chronic urticaria, or angioedema. There-
fore, allergen immunotherapy for patients with these con-
ditions is not recommended. (B)

The use of allergen immunotherapy for individuals with
the potential for IgE-mediated (allergic or anaphylactic) re-
actions to foods should be regarded as investigational.127–130

No data demonstrate the efficacy of immunotherapy for in-
dividuals with chronic urticaria or angioedema. Limited data
indicate that immunotherapy may be effective for atopic
dermatitis when this condition is associated with aeroallergen
sensitivity.131

Measures of Efficacy
Summary Statement 11. Clinical parameters such as
symptom scores and medication use may be useful mea-
sures of the efficacy of immunotherapy in a clinical set-
ting. Routine periodic skin testing or in vitro IgE antibody
testing of patients receiving immunotherapy is not recom-
mended. (A)

The clinical effectiveness of immunotherapy can be mea-
sured by both objective and subjective means. Although it is
preferable to monitor the effectiveness of immunotherapy
using objective measurements, many objective measurements
are not practical for routine clinical use. Therefore, most
allergists rely on subjective assessments, such as the patient’s
report that he or she feels better during a season previously
associated with symptoms. Although subjective assessments
are the most common means by which physicians judge the
result of immunotherapy, they are not reliable, given the
strong placebo effect associated with any treatment. More
objective measures of efficacy, as validated in controlled
clinical studies, are clinical symptom scores and the amount
of medication required to control symptoms and keep PEFRs
or pulmonary function test results within acceptable limits.
Successful immunotherapy often leads to a reduction in med-
ication use. Sequential measurement of disease-specific qual-
ity of life also may be helpful. Repeated skin testing or in
vitro IgE antibody testing of patients during immunotherapy
is not recommended, because it has not been demonstrated
that skin test reactivity or specific IgE antibody levels closely
correlate with a patient’s clinical response.118

IX. SAFETY OF IMMUNOTHERAPY

Reaction Rates
Summary Statement 12. In the United States, severe sys-
temic reactions are rare after appropriately administered
allergen immunotherapy. (C)

In the United States, the frequency of severe systemic
reaction after allergen immunotherapy ranges from �1% of
patients receiving conventional immunotherapy to �36% of
patients in some studies of patients receiving rush immuno-
therapy.132,133 In a study of 628 patients receiving conven-
tional immunotherapy, 7% had a systemic reaction that oc-

Table 3. Improvement of Symptoms and Reduction in Medication
and Bronchial Hyperresponsiveness after Immunotherapy*

Outcome measure
Immunotherapy target

House-dust mite* Other allergens*,†

Symptom improvement 2.7 (1.7–4.4) 4.8 (2.3–10.1)
Reduction in medication 4.2 (2.2–7.9) ND
Reduction in bronchial

hyperresponsiveness
13.7 (3.8–50.0) 5.5 (2.8–10.7)

ND, not done.
* Odds ratios (95% confidence intervals).
† Pollen, mold, or animal dander.
Data from Abramson et al.74
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curred within 6 hours after an injection.134 In another study,
however, only 0.5% of allergy injections resulted in a sys-
temic reaction.135 In the most comprehensive evaluation of
fatalities associated with allergen immunotherapy, from 1945
to 1987 there were 40 fatalities during allergen immunother-
apy and 6 fatalities during skin testing.136 Therefore, although
severe systemic reactions to allergen immunotherapy are not
common, serious systemic reactions (some fatal) can occur.
Risk factors for serious systemic reactions include 1) a med-
ical condition that reduces the ability to survive a systemic
reaction, 2) compromised pulmonary function, 3) poorly con-
trolled asthma, and 4) concurrent use of �-adrenergic block-
ing agents.

Timing of Anaphylactic Reactions to Immunotherapy
Injections
Summary Statement 13. Because most systemic reactions
that result from allergen immunotherapy occur 20 to 30
minutes after an injection, patients should remain in the
physician’s office at least 20 to 30 minutes after an injec-
tion. (C)

In a retrospective study, the time to onset of a systemic
reaction after an immunotherapy injection was less than 30
minutes in most cases.136 A review of the literature indicates
that 70% of systemic reactions occur within 30 minutes after
an injection.133 In a prospective study, systemic reactions
occurring from 30 minutes to 6 hours after an allergen im-
munotherapy injection accounted for 38% of all systemic
reactions.134 In another prospective study, 8% of systemic
reactions occurred more than 2 hours after injection.135 Be-
cause most reactions that result from allergen immunotherapy
occur 20 to 30 minutes after an injection, patients should
remain in the physician’s office at least 20 to 30 minutes after
receiving an injection. In addition, patients who are at in-
creased risk of systemic reaction, particularly if they previ-
ously have had a systemic reaction more than 30 minutes
after an injection, may need to carry injectable epinephrine.
These patients should be instructed in the use of epinephrine
to treat a systemic reaction that occurs after they have left the
physician’s office or other location where the injection was
given. Such patients may also need to remain in the physi-
cian’s office more than 30 minutes after an injection.

�-Adrenergic Blocking Agents
Summary Statement 14. Patients taking �-adrenergic
blocking agents may be at increased risk when receiving
allergen immunotherapy because �-receptor blockade
can make treatment of anaphylaxis more difficult. There-
fore, �-adrenergic blocking agents are relative contrain-
dications for immunotherapy. (C)

Patients who are receiving �-adrenergic blocking agents
may be at increased risk if they experience a systemic reac-
tion to an allergen immunotherapy injection because the
reaction may be more severe and �-receptor blockade may
attenuate the response to epinephrine.137–144 In such cases,
intravenous glucagon may be used if epinephrine has not

been effective. An increased risk of hospitalization attribut-
able to anaphylaxis has been found in patients receiving
�-adrenergic blocking agents.138 Among patients with reac-
tions to radiographic contrast media, 61% have severe reac-
tions if they have cardiovascular disease or are taking a
�-blocker, as compared with 35% in whom these risk factors
are not present.139 In unusual circumstances, such as life-
threatening stinging insect hypersensitivity, allergen immu-
notherapy may be considered even if the patient is taking
�-blocking agents.

Contraindications
Summary Statement 15. Medical conditions that reduce
the patient’s ability to survive a systemic reaction are
relative contraindications for allergen immunotherapy.
Examples include severe asthma uncontrolled by phar-
macotherapy and significant cardiovascular disease. (F)

Alternatives to allergen immunotherapy should be consid-
ered in patients with any medical condition that reduces the
patient’s ability to survive a systemic allergic reaction. Ex-
amples include patients with markedly compromised lung
function (either chronic or acute), poorly controlled asthma,
unstable angina, recent myocardial infarction, significant ar-
rhythmia, uncontrolled hypertension, or failure of a major
organ system.

Under some circumstances, immunotherapy may be indi-
cated for a high-risk patient; however, the relative risks and
benefits must be considered carefully. An example is a pa-
tient who has hypertension that is successfully controlled
with a �-blocker and who is also sensitive to stinging insects.
If, after consultation with the physician managing the pa-
tient’s hypertension, it is agreed that stopping use of the
�-blocker is not in the patient’s best interest, it may be
appropriate to initiate immunotherapy with venom vaccine.

Reducing the Risk of Anaphylaxis to Immunotherapy
Injections
Summary Statement 16. Allergen immunotherapy should
be administered in a setting where procedures that can
reduce the risk of anaphylaxis are in place and where the
prompt recognition and treatment of anaphylaxis is as-
sured. (D)

The major risk of allergen immunotherapy is anaphylaxis,
which in extremely rare cases can be fatal, despite optimal
management. Therefore, allergen immunotherapy should be
administered in a setting where anaphylaxis will be promptly
recognized and treated by a physician or other health care
professional appropriately trained in emergency treatment.
The health care professional who administers immunotherapy
injections should be able to recognize the early symptoms and
signs of anaphylaxis and administer emergency treatment if
necessary (see Summary Statements 48 to 51). Epinephrine is
the treatment of choice for anaphylaxis. Health care profes-
sionals should know the potential pharmacologic benefits,
risks, and routes of administration of epinephrine, as well as
the potential reasons for lack of response.10,145–148 It is impor-
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tant to administer epinephrine early in the management of
anaphylaxis. Suggested actions to reduce the risk of anaphy-
laxis are listed in Table 4. Before allergen immunotherapy is
chosen as a treatment, the physician should educate the
patient about the benefits and risks of immunotherapy as well
as methods for minimizing risks. The patient also should be
told that despite appropriate precautions, reactions may occur
without warning signs or symptoms. Documentation of in-
formed consent is important.

X. PATIENT SELECTION

Clinical Indications
Summary Statement 17. Allergen immunotherapy should
be considered for patients who have demonstrable evi-
dence of specific IgE antibodies to clinically relevant al-
lergens. The decision to begin allergen immunotherapy
depends on the degree to which symptoms can be reduced
by avoidance and medication, the amount and type of
medication required to control symptoms, and the ad-
verse effects of medications. Patients who wish to avoid or
reduce the long-term use of medications are good candi-
dates for immunotherapy. (A)

Clinical indications for allergen immunotherapy are given
in Table 5.

Randomized, prospective, single- or double-blind, placebo-
controlled studies demonstrate effectiveness of specific im-
munotherapy in the treatment of allergic rhinitis. Prospective,

randomized, double-blind, placebo-controlled studies demon-
strate effectiveness of specific immunotherapy in the treat-
ment of allergic asthma (see Section VIII).

Allergen immunotherapy is an effective form of treatment
for many allergic patients, provided they have undergone an
appropriate allergy evaluation. The expected response to al-
lergen immunotherapy is antigen-specific and depends on the
proper identification and selection of component allergens on
the basis of the patient’s history, allergen exposures, and
diagnostic test results.

Aeroallergen immunotherapy should be considered for pa-
tients who have symptoms of allergic rhinitis or asthma after
natural exposure to allergens and who demonstrate specific
IgE antibodies to relevant allergens. Evaluation of the patient
should include a medical history and an appropriate physical
examination. The severity and duration of symptoms also
should be considered in evaluating the need for specific
allergen immunotherapy. Symptom severity can be defined
by subjective as well as objective means. In addition, specific
allergen immunotherapy should be considered if the patient
wishes to avoid long-term pharmacotherapy. Time lost from
work, visits to the emergency department or physician’s

Table 4. Actions to Reduce the Risk of Anaphylaxis

Assessment of the patient’s general medical condition at the time
of injection (eg, asthma exacerbation).

Adjustment of the vaccine dose or injection frequency if symptoms
of anaphylaxis occur and immunotherapy is continued.

Use of appropriately diluted initial vaccines in patients who appear
to have increased sensitivity on the basis of history or tests for
specific immunoglobulin E antibodies.

Instruction that patients wait in the physician’s office for 20 to 30
minutes after an immunotherapy injection. Patients at greater risk
of reaction from allergen immunotherapy (eg, patients with
increased allergen sensitivity or those who have previously had a
systemic reaction) may need to wait longer.

Careful evaluation of any patient with a late reaction (ie, local or
systemic reaction more than 30 minutes after the immunotherapy
injection).

Procedures to avoid clerical or nursing errors (eg, careful checking
of patient identification).

Recognition that dosage adjustments are usually necessary with a
newly prepared vaccine or a patient who has had a significant
interruption in the immunotherapy schedule.

Adequate equipment and medications should be immediately
available to treat anaphylaxis, should it occur.149 This should
include at least the following equipment and reagents: 1)
stethoscope, 2) sphygmomanometer, 3) tourniquets, 4) syringes,
5) hypodermic needles, 6) large-bore (14-gauge) needles, 7)
epinephrine 1:1,000, 8) oxygen, 9) equipment for administering
intravenous fluids, 10) oral airway, 11) antihistamine for injection,
12) corticosteroid for intravenous injection, and 13) vasopressor.

Table 5. Clinical Indications for Allergen Immunotherapy

In patients with allergic rhinitis
Symptoms of allergic rhinitis after natural exposure to
aeroallergens, demonstrable evidence of clinically relevant
specific immunoglobulin (Ig)E antibodies, and one of the
following:

Poor response to pharmacotherapy or allergen avoidance
Unacceptable adverse effects of medications
Desire to avoid long-term pharmacotherapy and reduce the

cost of medication
Coexisting allergic rhinitis and asthma
Possible prevention of asthma in children

In patients with allergic asthma
Symptoms of asthma after natural exposure to aeroallergens,
demonstrable evidence of clinically relevant specific IgE
antibodies, and one of the following:

Poor response to pharmacotherapy or allergen avoidance
Unacceptable adverse effects of medication
Desire to avoid long-term pharmacotherapy and reduce the

cost of medication
Coexisting allergic rhinitis and allergic asthma

In patients with reactions to Hymenoptera stings
History of a systemic reaction to a Hymenoptera sting (especially

if the reaction was associated with respiratory or
cardiovascular symptoms) and demonstrable evidence of
clinically relevant specific IgE antibodies*

Age �16 years, history of a systemic reaction limited to the skin,
and demonstrable evidence of clinically relevant specific IgE
antibodies

History of a systemic reaction to imported fire ant and
demonstrable evidence of clinically relevant specific IgE
antibodies

* Patients younger than 16 years who present with a history of only
cutaneous symptoms to Hymenoptera stings may not require immu-
notherapy.
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office, and response to conventional medications are also
important objective indicators of disease severity.

Patients with allergic rhinitis who can not sleep because of
symptoms or whose daytime symptoms interfere with their
work or school performance should be considered strong
candidates for specific allergen immunotherapy. The effect of
the patient’s symptoms on quality of life and the patient’s
responsiveness to other forms of therapy, such as allergen
avoidance or medication, should also be considered. Adverse
effects of medication also should favor a decision to initiate
allergen immunotherapy. Immunotherapy is usually not more
costly than pharmacotherapy over the projected course of
treatment.

Allergen immunotherapy for allergic rhinitis may have
benefits that continue after immunotherapy is stopped. Pre-
liminary results suggest that it may reduce the risk for the
development of asthma in children.123–126 These benefits of
immunotherapy should be discussed with patients and may
provide a clinical indication for initiating immunotherapy in
selected patients with allergic rhinitis.

Coexisting medical conditions should also be considered in
selecting patients who may benefit from allergen immuno-
therapy. Patients with moderate or severe allergic asthma and
allergic rhinitis should be managed aggressively with a com-
bined regimen of allergen avoidance and pharmacotherapy;
these patients may also benefit from allergen immunother-
apy.6,7 Patients with severe or uncontrolled asthma may be
at increased risk for systemic reactions to immunotherapy
injections.150

Special Precautions in Patients With Asthma
Summary Statement 18. Patients with severe, poorly con-
trolled asthma are at higher risk for systemic reactions to
immunotherapy injections. (C)

Patients with severe, poorly controlled asthma are at higher
risk for systemic reactions to immunotherapy injections than
patients with stable, well controlled asthma.132,150 One survey
found that deaths from immunotherapy were more common
in symptomatic (as compared with asymptomatic) patients
with asthma.136

Clinical Indications for Venom Immunotherapy
Summary Statement 19. Venom immunotherapy should
be strongly considered in patients with a history of a
systemic reaction to a Hymenoptera sting (especially if the
reaction was associated with respiratory or cardiovascu-
lar symptoms) and patients with demonstrable evidence
of specific IgE antibodies. (A)

Systemic reactions to Hymenoptera stings, especially when
associated with respiratory or cardiovascular symptoms, and
positive skin tests or specific IgE antibodies are strong indi-
cations for allergen immunotherapy.77,81,82 In the United
States, patients older than 16 years of age who have a sys-
temic reaction limited to the skin are also candidates for
allergen immunotherapy. Patients younger than 16 years of
age who present with only a cutaneous reaction to Hymenop-

tera stings may not require immunotherapy.3,77 Adults and
children with a history of systemic reactions to fire ants
(Solenopsis species) and those with positive skin tests or
specific IgE antibodies should be treated with allergen im-
munotherapy. Several studies of fire ant-allergic patients
have demonstrated effectiveness of immunotherapy with
whole-body extracts of fire ants.73,151 In addition to allergen
immunotherapy, patients with Hymenoptera venom sensitiv-
ity should be instructed in how to avoid insect stings and
prescribed epinephrine (and taught how to use it). Some
patients who have skin test results negative for IgE-mediated
conditions are reported to have had subsequent systemic
reactions to stinging insects.152 However, there is no evidence
that venom immunotherapy is effective in such patients.
There are no published data of the effectiveness of venom
immunotherapy in patients with negative skin tests and pos-
itive in vitro tests who have experienced moderate to severe
anaphylaxis resulting from a Hymenoptera sting. However,
there are data to indicate that these patients may have another
episode of anaphylaxis if they are stung again while not
receiving venom immunotherapy.152 Therefore, the physician
must consider the potential risk of future anaphylactic reac-
tions; venom immunotherapy may be appropriate for such
patients.153

Summary Statement 20. Patients selected for immuno-
therapy should be cooperative and compliant. (A)

Patients who are mentally or physically unable to commu-
nicate clearly and patients who have a history of noncompli-
ance may be poor candidates for immunotherapy. If a patient
can not communicate clearly with the physician, it will be
difficult for the patient to report signs and symptoms, espe-
cially early symptoms, suggestive of a systemic reaction.

XI. ALLERGEN SELECTION AND HANDLING

Allergen Selection
Clinical Evaluation. Summary Statement 21. The compo-
nents of a clinically relevant vaccine (and therefore a
vaccine that is most likely to be effective) should be se-
lected on the basis of a careful history of relevant symp-
toms, knowledge of possible environmental exposures,
and correlation with positive tests for specific IgE anti-
bodies. (A)

A careful history that notes environmental exposures and
reflects an understanding of the local and regional aerobiol-
ogy of suspected allergens is required for the selection of the
components of a clinically relevant vaccine.3,38 The prescribing
physician must understand the local and regional suspected
allergens, such as pollen, fungi (mold), animal (dander), arthro-
pod (dust mite), and insect (cockroach) aeroallergen sources.
Although the relationship between day-to-day outdoor pollen
and fungi exposure and the development of clinical symp-
toms is not always clear, symptoms that consistently occur
during periods of increased exposure to allergens, in associ-
ation with positive results on skin tests or in vitro tests for
specific IgE antibodies, provide good evidence that such
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exposures are clinically relevant. Information concerning re-
gional and local aerobiology is available on various web sites
or through the Pollen and Mold Network at http://www.
aaaai.org.

There are no data to support allergen immunotherapy as a
treatment for non–IgE-mediated symptoms of rhinitis or
asthma. Although in vitro tests may be helpful in the decision
to administer immunotherapy, there is very limited evidence
to support the administration of immunotherapy based solely
on the results of specific in vitro testing. As is the case in
interpreting positive immediate hypersensitivity skin tests,
there must be a clinical correlation between the demonstra-
tion of in vitro allergen-specific IgE and the clinical history of
the patient.

Clinical Correlation. Summary Statement 22. The im-
munotherapy vaccine should contain only clinically rele-
vant allergens. (A)

The omission of clinically relevant allergens from an al-
lergic patient’s vaccine contributes to decreased effectiveness
of allergen immunotherapy. The inclusion of all allergens to
which IgE antibodies are present, without establishing the
possible clinical relevance of these allergens, dilutes the
content of other allergens in the vaccine and can make aller-
gen immunotherapy less effective.

A knowledge of the patient’s total allergen burden and the
realistic possibility of avoidance are important in determining
whether allergen immunotherapy should be initiated. A pa-
tient’s lifestyle may result in exposure to a wide variety of
aeroallergens from different regions, necessitating inclusion
of several allergens from different geographic areas in the
vaccine. Many individuals travel extensively into various
regions, and symptoms may worsen at these times. However,
inclusion of allergens to which IgE antibodies are present but
which are not clinically relevant dilutes the essential allergen
components of the vaccine so that immunotherapy may be
less effective. Determining the significance of indoor aller-
gens for a particular patient is more difficult because it is
difficult to determine exposure in the home or workplace.
The identification of historical factors such as the presence of
a furry animal in the home, an episode of water damage and
subsequent fungal exposure, or a history of insect infestation
may be helpful. However, such information is subjective and
often of uncertain reliability. Commercial immunoassays to
measure the presence of indoor allergens (eg, dust mite,
cockroach, cat, dog) in settled house dust may provide useful
estimates of indoor allergen exposure. Nevertheless, for most
patients, determination of the clinical relevance of an allergen
requires a strong correlation between the patient’s history and
evidence of allergen-specific IgE antibody.

Skin Tests and In Vitro IgE Antibody Tests. Summary
Statement 23. Immediate-type allergy skin testing has
been the primary diagnostic tool in clinical studies of
allergen immunotherapy. Therefore, in most patients,
skin testing should be used to determine whether the
patient has specific IgE antibodies. Appropriately inter-

preted and well performed in vitro tests for specific IgE
antibodies also may be used. (A)

The use of standardized allergens has greatly increased the
consistency of skin test results for antigens that have been
standardized. Controlled studies in which the clinical history
has been correlated with skin test results demonstrate the
efficacy of immunotherapy for relevant allergens.3,38,74–77

Skin testing also provides the physician with information
about the appropriate starting dose of selected allergens. On
rare occasions, systemic reactions occur from skin testing in
a highly sensitive individual. In addition, skin tests may be
difficult to perform in patients with dermatographism or
atopic dermatitis. In vitro tests are particularly useful in such
patients.

Studies indicate that skin testing is generally more sensi-
tive than in vitro testing to detect allergen-specific IgE.154–157

As shown by inhalation challenge test results, skin tests have
specificity and sensitivity generally superior to those of in
vitro tests. The comparability of skin tests and in vitro tests
for specific IgE antibodies depends on the allergen being
tested. For all of these reasons, skin testing is preferable as a
method for selecting allergens to include in immunotherapy
and for determining the starting dose in an immunotherapy
program. Among the skin testing techniques available, a
properly applied percutaneous test (prick or puncture) con-
sistently produces reproducible results. Generally, prick
testing is sensitive enough to detect clinically relevant IgE
antibodies in 80% of patients. If a high concentration of
diagnostic allergen extract is used for intracutaneous (intra-
dermal) testing (ie, 1:100 wt/vol or greater), false-positive
reactions (similar to an irritant response) may occur and have
no clinical relevance.

In some patients it is appropriate to use in vitro tests for
specific IgE antibodies as an alternative to skin tests in the
diagnosis of allergic rhinitis, allergic asthma, and stinging
insect hypersensitivity. In vitro tests also can be used to
define the allergens that should be used in allergen immuno-
therapy. If both skin tests and in vitro tests are performed, and
the patient has negative results on percutaneous skin tests but
positive results on in vitro tests for IgE, allergen immuno-
therapy should be instituted only after careful consideration.

Specific Allergens
Summary Statement 24. Immunotherapy is effective for
pollen, fungi (molds), animal dander, dust mite, cock-
roach, and Hymenoptera sensitivity. Therefore, immuno-
therapy should be considered as part of the management
program in patients who have symptoms related to expo-
sure to these allergens and in whom the presence of
specific IgE antibodies has been established. (A)

Pollen. Pollen vaccines have been shown to be safe and
effective in many controlled clinical trials.3,38,74,76

Fungi (Molds). Several studies, specifically with Alterna-
ria and Cladosporium, suggest that allergen immunotherapy
with fungi may be effective.101–106 The allergen content of
most mold extract (vaccine) is highly variable.158 However,
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there is evidence that proteolytic enzymes present in some
mold extracts (vaccines) could digest pollen allergen (except
ragweed vaccine in glycerin) when combined in a mix-
ture.159,160 For this reason, it may be desirable to separate all
pollen vaccines (except ragweed) from mold vaccines when
using mixtures.

There are thousands of species of fungi, and vaccines for
some potentially clinically important fungi are not available.
For example, there are no commercially available extracts
(vaccines) for many fungal ascospores, although they are
frequently the dominant type of airborne bioparticulate dur-
ing certain seasons. Another example is the lack of basidio-
spore (mushroom) extracts (vaccines), especially given the
evidence that such exposures may be associated with epidem-
ics of asthma in the late fall. It is important that the physician
distinguish between molds that are predominantly found in-
doors (eg, Penicillium and Aspergillus genera), those found
exclusively outdoors, or those found both indoors and out-
doors, and be able to evaluate the potential clinical impact
of each.

Animal dander. The best treatment for animal allergy is
avoidance, but this is not always possible. Because immuno-
therapy has been shown to be effective for cat allergy,109,110

the inclusion of cat allergen in a vaccine should be considered
in those circumstances where there is exposure. Exposure to
cat allergen has been shown to be ubiquitous and may occur
even without a cat in the home, making avoidance even more
difficult. Evidence for the efficacy of immunotherapy for dog
allergy is not robust.107,108,112

Dust mite (arthropod) and cockroach allergens. House
dust vaccine is generally an inappropriate substitute for
house-dust mite vaccine. Immunotherapy with standardized
dust mite is generally more effective than crude house dust
allergens. The house-dust mites D. farinae and D. pteronys-
sinus contain two major allergen groups that are immunolog-
ically cross-reactive: Der p 1 and Der f 1 and Der p 2 and Der
f 2. At least 60% of mite-sensitive patients react to these two
groups. Allergens from other species of mites, Blomia tropi-
calis and Euroglyphus maynei, cross-react partially with al-
lergens from Dermatophagoides species. For patients sensi-
tive to both D. pteronyssinus and D. farinae, only 50% of the
projected amounts of each of these two house-dust mites must
be included in the vaccine because of the high degree of
cross-allergenicity between the major allergens in these two
species. Immunotherapy for dust mites is effective113–121 and
should be considered in conjunction with avoidance measures
in patients who have symptoms consistent with dust mite
allergy and IgE antibodies specific for dust mite allergens.
Dust mite hypersensitivity should be considered particularly
in patients who have perennial symptoms exacerbated by
periods of high humidity and a dusty environment at home
or work.

Inhalant insect aeroallergens frequently cause allergic rhi-
nitis and asthma. In dwellings, the most common cockroach
species are the German cockroach, Blattella germanica, and
the American cockroach, Periplaneta americana. Allergens

derived from B. germanica include Bla g 2, Bla g 4, and Bla
g 5. The major allergen of P. americana is Per a 1. Partial
cross-reactivity between cockroach allergens exists, but each
regionally relevant species should be represented in the im-
munotherapy vaccine. Immunotherapy with cockroach aller-
gens is effective122 and should be considered in conjunction
with aggressive avoidance measures, particularly in patients
living in the inner city who have perennial allergic symptoms
and specific IgE antibodies to cockroach allergens.

Hymenoptera venom. Randomized, double-blind, placebo-
controlled studies show that immunotherapy using Hymenop-
tera venom is effective in dramatically reducing the risk of
anaphylaxis to honeybee, yellow-jacket, hornet, and wasp
stings.77,81,82

Food. Allergen immunotherapy for food allergy is inves-
tigational at this time. Currently, strict avoidance of the
offending food is advisable; immunotherapy for food allergy
is not recommended.

Mixing of Vaccines
Principles of mixing. Summary Statement 25. In the mix-
ing of an allergen vaccine, the following factors must be
considered: 1) the cross-reactivity of the allergens, 2) the
optimal dose of each constituent, and 3) enzymatic deg-
radation of the allergens. (E)

After the allergens relevant for the patient in question have
been identified, it is often necessary to prepare a mixture that
contains each of the allergens. When available, standardized
extracts (vaccines) should be used and may be mixed with
nonstandardized extracts (vaccines). Although current data
neither support nor reject the practice of combining allergens
in one vial, this practice is widely accepted. Many factors
must be considered when combining extracts (vaccines), in-
cluding the cross-reactivity of the allergens, the need to
include the optimal dose of each constituent, and potential
interactions between allergens that could lead to degradation
or the unmasking of epitopes upon exposure to proteolytic
enzymes.

Mixing cross-reactive extracts (vaccines). Summary
Statement 26. The selection of allergens for immunother-
apy should be based in part on the cross-reactivity of
clinically relevant allergens. Many related pollen contain
cross-reactive allergens. When pollen allergens are sub-
stantially cross-reactive, selection of a single pollen within
the cross-reactive genus or subfamily may suffice. When
pollen allergens are not substantially cross-reactive, test-
ing for and treatment with multiple locally prevalent
pollen may be necessary. (B)

Immunologic and allergenic cross-reactivity is the recog-
nition of different vaccine constituents as the same or similar
by the patient’s immune system. When one allergen elicits
the same immunologic responses as another cross-reacting
allergen, it is not necessary, or even desirable, to include both
in the same mixture. Such a practice may result in the
addition of too much of a given allergen, which could lead to
an adverse reaction as well as to the unnecessary dilution of
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other allergens and resultant reduction in efficacy. Knowl-
edge of each allergen’s classification according to species and
the immunologic cross-reactivity within allergens of the same
genera or subfamily allows one to select vaccine components
that are maximally effective. In general, the patterns of aller-
genic cross-reactivities among pollen follow their taxonomic
relationships (see Section VII for further discussion and ref-
erences).

Dose selection. Summary Statement 27. The efficacy of
immunotherapy depends on achieving an optimal thera-
peutic dose of each of the clinically relevant constituents
in the vaccine. (A)

The maintenance dose of allergen immunotherapy must be
adequate.39,161,162 Low maintenance doses (eg, dilutions of
1:1,000,000) of allergen immunotherapy are not effective.162

Another consideration when mixing or combining extract
(vaccine) into the same treatment vial is the need to deliver an
optimal therapeutically effective dose of each constituent
within the vaccine. Failure to do so may reduce the efficacy
of immunotherapy. Reduced efficacy may occur because of a
dilution effect, ie, as one mixes multiple vaccines, the con-
centration of each one in the final mixture is decreased (see
Section XII for further discussion and recommended mainte-
nance doses).

Proteolytic enzymes and mixing. Summary Statement 28.
Separation of aqueous extracts (vaccines) with high pro-
teolytic enzyme activities (eg, fungi, dust mites, cock-
roach, and insect venoms) from other extracts (vaccines)
is recommended. (E)

Many allergen extracts (vaccines) contain mixtures of pro-
teins and glycoproteins. There have been reports of interac-
tions between extracts (vaccines) when mixed togeth-
er.159,160,163 When mixed together, extracts (vaccines) such as
those against Alternaria species have been shown to reduce
the IgE-binding activity of timothy grass extract (vaccine).
This effect was not demonstrated when Alternaria was mixed
with ragweed in glycerin. All interactions between extracts
have not been delineated fully; therefore, extracts (vaccines)
that have higher proteolytic enzyme activities, such as those
originating from fungi, arthropods (dust mites), and insects,
should generally be kept separate from those with lesser
enzyme activities such as pollen-based extracts (vaccines;
Table 6). In this regard, the number of injections to be given
at each patient visit depends on whether all of the relevant
extracts (vaccines) mixed into a single vial can deliver an
optimal dose of each allergen. If mixing causes excessive
dilution or if there are advantages to separating allergens into
separate vials, then more than one vial may be necessary for
successful immunotherapy.

Extract and Vaccine Handling
Summary Statement 29. Extracts (vaccines) should be
stored at 4° C to reduce the rate of potency loss. Dilute
concentrations are more sensitive to temperature and lose
potency more rapidly than do more concentrated vac-

cines. The expiration date for dilute concentrations
should reflect their shorter shelf life. (E)

Because the efficacy and safety of immunotherapy depend
on the use of vaccines with predictable biologic activity, it is
important that they be stored under conditions that preserve
such activity. Vaccine potency is affected by many factors,
including the passage of time, temperature, concentration,
number of allergens in the storage vial, volume of the storage
vial, and the presence of stabilizers and preservatives.164 To
minimize the rate of potency loss, extracts and vaccines,
including reconstituted lyophilized extracts and vaccines,
should be stored at 4° C; storage at higher temperatures (eg,
room temperature) results in rapid allergen deterioration.165

The potency of concentrated vaccines (1:10 to 1:100 wt/
vol) kept at 4° C is relatively constant, allowing the vaccine
to be used until the expiration date printed on the label. Less
concentrated vaccine is more sensitive to the effects of tem-
perature and may not maintain its potency until the expiration
date. Thus, highly concentrated vaccines are more stable than
dilute vaccines. Extracts and vaccines are prepared as aque-
ous, glycerinated, freeze-dried, and alum formulations. Aque-
ous and glycerin diluents are compatible for mixing standard-
ized with nonstandardized products. Lyophilization is used to
maintain the strength of the dry powder; however, after the
vaccine is reconstituted, stabilizing agents such as human
serum albumin (0.03%) are needed to maintain potency.
Stabilizers (human serum albumin and glycerol) help prevent
the loss of potency within storage vials by preventing absorp-
tion of allergen on the inner surface of the glass vial. Glycerin
at a concentration of 50% may inhibit the activity of proteo-
lytic and glycosidic enzymes that are present in certain ex-
tracts and vaccines. However, glycerin is irritating when
injected and should be diluted before initiation of immuno-
therapy. An antibacterial agent such as phenol also should be
included as a preservative.

XII. IMMUNOTHERAPY SCHEDULES AND DOSES

Immunotherapy Vaccines
Manufacturer’s extract (vaccine). Summary Statement 30.
A commercially available allergen extract (vaccine) may
be used alone or combined to prepare a customized aller-
gen mixture for an individual patient. (F)

Table 6. Allergens Compatible for Mixing Together

Allergens with high protease activity (may be mixed together)
Arthropods (dust mites)
Fungi (mold spores)
Insects (cockroach)

Allergens with low protease activity (may be mixed together)
Grass pollen
Tree pollen
Weed pollen
Animals (cat and dog allergens)

Other allergens
Ragweed (may be mixed with either group above)
Insect venoms (require a separate vial and a separate injection)

VOLUME 90, JANUARY, 2003 19



An allergen extract (vaccine) is a solution of elutable
materials derived from allergen source materials such as
pollen or mold. The solution contains complex mixtures of
proteins and glycoproteins, some of which bind to antibodies.

Allergen extracts used for immunotherapy are also referred
to as vaccines, a term that more accurately describes their
functional immune effects. Allergen extracts can be pur-
chased in high concentration and subsequently diluted or
mixed in a physician’s office. These extracts obtained from a
company should be referred to as the manufacturer’s extract
(or vaccine).

Nonstandardized manufacturer’s extracts (vaccines) are
usually available at concentrations of between 1:10 and 1:50
wt/vol or 20,000 to 100,000 PNU. Standardized extracts
(vaccines) are available with biologic potencies of 10,000 and
100,000 BAU for grasses, 5,000 and 10,000 BAU for cat
allergen, and 5,000, 10,000, and 30,000 AU for dust mite
(Table 7). An important factor that limits a vaccine’s con-
centration is the tendency of precipitates to develop in highly
concentrated antigen solutions. This phenomenon is unpre-
dictable and poorly understood. Although there is no evi-
dence that such precipitates adversely affect vaccine efficacy
and safety, the FDA currently does not permit a manufacturer
to ship extract with precipitates.

Maintenance concentrate. Summary Statement 31. The
highest concentration of a vaccine projected as the ther-
apeutically effective dose is called the maintenance con-
centrate. (F)

The highest concentration of a vaccine that is projected to
be used as the therapeutically effective dose is called the
maintenance concentrate. The composition of the mainte-
nance concentrate should be determined by the prescribing
physician before immunotherapy is initiated. The mainte-
nance concentrate consists of an allergen or allergens that
have been determined to be clinically relevant for the patient.
They should be prepared individually for each patient by an
allergist/immunologist. If a mixture of allergens, the mainte-
nance concentrate should be obtained from the manufacturer
as a customized mixture or prepared by the physician under

sterile conditions by adding an appropriate volume of indi-
vidual extracts (vaccines). In some patients, local or systemic
reactions may prevent the attainment of the projected thera-
peutically effective dose of the maintenance concentrate.
These patients may need weaker dilutions of their mainte-
nance concentrate. Even so, the originally projected mainte-
nance concentration of vaccine is still referred to as the
maintenance concentrate. The consistent use of this term is
important because an error in choosing the correct vial is a
common cause of systemic reaction, especially when the
patient has transferred physicians, and because there are
currently differing terms for the concentration of a mainte-
nance vial. Therefore, it is important that standard terminol-
ogy be adopted by all physicians who prescribe allergen
immunotherapy.

Recommended doses. Summary Statement 32. The main-
tenance concentrate should be selected to deliver a dose
considered to be a therapeutically effective dose for each
of its constituent components. (A)

The effective maintenance dose of immunotherapy must be
individualized for each patient. To do this, the allergist or
immunologist who prepares the vaccine must balance the
dose necessary to produce efficacy and the risk of reaction if
that dose is reached. Because a full dose-response curve has
not been determined for most allergens, it is possible (and
supported by expert opinion) that therapeutic response can
occur with doses lower than those shown to be effective in
controlled studies. In general, however, low doses are less
likely to be effective and very low doses are usually ineffec-
tive. Although administration of a higher maintenance dose
of immunotherapy increases the likelihood of clinical effec-
tiveness, it also increases the risk of systemic reaction. In
particular, highly sensitive patients may be at risk of systemic
reactions to immunotherapy injections with higher mainte-
nance doses. Therapeutically effective doses for immunother-
apy have been reported.41,159,166 The maintenance concentrate
should deliver a full therapeutic dose of each of its constituent
components. In some sensitive patients, it may not be possi-
ble to reach the targeted therapeutic dose.

Controlled studies demonstrate that the content of partic-
ular allergens in vaccines can be used to predict a therapeutic
dose for those allergens, particularly when the vaccines are
standardized.39,161 Effective doses have been determined for
dust mite, cat allergen, grass, and short ragweed. For antigens
that have not been standardized, the effective dose must be
estimated and individualized. It is important to keep a sepa-
rate record of the contents of each vaccine, including final
dilutions of each of its constituents. The ranges of therapeuti-
cally effective doses (in micrograms, allergy units, bioequivalent
allergy units, and weight per volume) are presented in Table 8.39

Although early improvement in symptoms has been documented
with use of immunotherapy, long-term benefit appears related to
the cumulative dose of vaccine given over time.

Regardless of dose schedule, some patients can not
progress to the predetermined maintenance dose because of
large local or systemic reaction to the allergen vaccine. Pub-

Table 7. Potency of Extracts (Vaccines) Currently Available from
Selected Manufacturers

Vaccine Potency

Cat hair and pelt 5,000 and 10,000 BAU/mL
Dust mite 5,000, 10,000, and 30,000 AU/mL
Bermuda grass 10,000 AU/mL
Other grasses* 10,000 and 100,000 BAU/mL
Other pollen 1:10–1:40 (wt/vol) or 10,000–40,000

PNU/mL
Molds 1:10–1:40 (wt/vol) or 20,000 to 100,000

PNU/mL

AU, allergy unit; BAU, bioequivalent allergy unit; PNU, protein nitro-
gen unit.
* Perennial rye, Kentucky bluegrass, timothy, sweet vernal, red top,
orchard, and meadow fescue.
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lished studies do not indicate that large local reactions are
always predictive of subsequent systemic reactions.167,168

Nevertheless, in the experience of some experts, a correlation
between large local reactions and subsequent systemic reac-
tions can be made in some patients. Patients who have sys-
temic reactions with doses that are below the therapeutic
effective dose should be maintained on the highest tolerated
dose, as long as that dose is effective.

Dilution limits the number of allergens that can be added to
a maintenance concentrate if a therapeutic dose is to be
delivered. As the number of allergens added to an individual
patient’s maintenance concentrate increases, the concentra-
tion of each decreases because of a dilution effect. This limits
the ability to deliver a therapeutic effective dose for any given
allergen. The final concentration can be calculated by divid-
ing the initial concentration of each component by the total
number of components added (Table 9).

Dilutions of the maintenance concentrate. Summary
Statement 33. Serial dilutions of the maintenance concen-

trate should be made in preparation for the buildup phase
of immunotherapy. (F)

In preparation for the buildup phase of immunotherapy,
serial dilutions should be produced from each maintenance
concentrate vaccine. Typically, these are 10-fold dilutions,
although other dilutions are occasionally used. These dilu-
tions should be labeled in terms of volume per volume to
indicate that they are dilutions derived from the maintenance
concentrate. For example, serial 10-fold dilutions from the
maintenance concentrate would be labeled as 1:10 (vol/vol),
1:100 (vol/vol), and so on. Various dilutions are shown in
Table 10. If the final volume of the diluted vaccine to be
produced is 10 mL, then 10% of that volume, or 1.0 mL,
should be removed from the concentrated extract (vaccine)
and added to a new bottle containing 9.0 mL of diluent.

Labeling dilutions. Summary Statement 34. Use of con-
sistent, uniform labeling system for dilutions from the
maintenance concentrate may reduce errors in adminis-
tration. (F)

During the buildup phase of immunotherapy, dilutions of
the patient’s maintenance concentrate are needed. Use of a
universally accepted labeling system to indicate dilutions
may help to avoid administration errors (Table 11). In addi-
tion to the labeled dilution from the maintenance concentrate
(in volume per volume), a numbering system, color-coding
system, or alphabetical system should be used. If a uniform
labeling system is used, it would be best if all physicians used
the same system. Figure 2 provides an example of a set of
labels for vials containing allergen vaccine. Figure 3 shows
color-coded vials.

If a numbering system is used, the highest concentration
should be numbered 1. This is necessary to provide consis-
tency in labeling because if larger numbers are used to
indicate more concentrated vaccines, the number of the main-
tenance concentrate would vary from patient to patient, de-
pending on the number of dilutions made. If a color-coding
system is used, it should be consistent; for example, the
highest concentration should be red, the next highest yellow,
followed by blue, green, and silver, in that order.

Regardless of whether a multiple labeling system for indi-
cating dilutions from the maintenance concentrate is used, the
contents of each vaccine should be listed separately, includ-

Table 8. Recommended Maintenance Doses of Allergen
Immunotherapy

Allergen
Dose,

standardized
units

Dose, major
allergen

Maintenance
concentrate,

wt/vol*

Dermatophagoides
pteronyssinus

600 AU 7–12 �g Der p 1 NA

Dermatophagoides
farinae

2,000 AU 10 �g Der f 1 NA

Cat 2,000–3,000 BAU 11–17 �g Fel d 1 NA
Grass (e.g.,

timothy)
4,000 BAU 7 �g Phl p 5 NA

Short ragweed
(standardized)

NA 6–24 �g Amb a 1 1:100–1:30

Other pollen
(nonstandardized)

NA ND 1:100–1:30

Fungi/mold
(nonstandardized)

NA ND 1:100–1:50

AU, allergy unit; BAU, bioequivalent allergy unit; NA, not applicable;
ND, not determined.
* Based on a maintenance injection of 0.5 mL.

Table 9. Dilution Effect*

Initial concentration† Components, no. Final concentration

1:10 wt/vol 1 1:10 wt/vol
5 1:50 wt/vol

10 1:100 wt/vol
10,000 BAU/mL 1 10,000 BAU/mL

5 2,000 BAU/mL
10 1,000 BAU/mL

BAU, bioequivalent allergy unit.
* Assuming that an equal volume of each component is added to the
maintenance concentrate vaccine, as more components are added,
the more dilute each becomes.
† In the manufacturer’s vaccine.

Table 10. Preparation of Dilutions from the Maintenance
Concentrate Vaccine

Dilution from
maintenance
concentrate

vaccine, vol/vol

Volume,
mL

Diluent
volume,

mL

Final
volume,

mL

Final
concentration,

vol/vol

1:1 1.0 0.0 1.0 1:1
1:1 2.0 8.0 10.0 1:5
1:1 1.0 9.0 10.0 1:10
1:10 1.0 9.0 10.0 1:100
1:100 1.0 9.0 10.0 1:1,000
1:1,000 1.0 9.0 10.0 1:10,000
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ing the final concentration of each of its constituents. Con-
sistency is essential as a basis for adopting a standardized
system. Some allergists and immunologists, however, have
found it helpful to use letters to designate component mix-
tures of extracts and vaccines (eg, T, trees; G, grasses; M,
molds) rather than an alphabet system for dilutions.

Individualized treatment vials. Summary Statement 35.
The maintenance concentrate and serial dilutions,
whether a single vaccine or a mixture of vaccines, should
be prepared and labeled for each patient. (F)

The use of individually prepared and labeled vials is rec-
ommended because it has several advantages over the use of
shared vials (ie, vials of vaccine used for multiple patients).
The risk of error of administration is reduced. The risk of
allergen cross-contamination is eliminated. Premixing vac-
cines in a glass vial is more precise than premixing vaccines

in a syringe. The off-the-table method of sharing vials among
different patients is not recommended.

Immunotherapy Schedules
Starting doses. Summary Statement 36. The starting dose
for buildup is usually a 1,000- or 10,000-fold dilution of
the maintenance concentrate, although a lower starting
dose may be advisable for highly sensitive patients. (A)

Allergen immunotherapy administration has two phases:
the initial buildup, when the dose and concentration of vac-
cine are slowly increased, and the maintenance phase, when
the patient receives an effective therapeutic dose over a
period of time.3,38,74–77 If the starting dose is too dilute, an
unnecessarily large number of injections will be needed,
delaying the achievement of a therapeutically effective dose.
However, if the starting dose is too concentrated, the patient
may be at increased risk of a systemic reaction.

When choosing the starting dose, most allergists and im-
munologists start at a dilution of the maintenance concentrate
that is appropriate based on the sensitivity of the patient to the
allergens in the vaccine, which in turn is based on the history
and skin test reactivity. Alternatively, when evaluating pa-
tients for immunotherapy, some allergists and immunologists
perform intracutaneous tests using several higher dilutions of
the maintenance concentrate vaccine to determine the starting
dose. A dilution resulting in a wheal �10 mm in diameter is
considered an appropriate starting dose. Each approach is
acceptable; therefore, the physician may choose the approach
with which he or she feels more comfortable. Common
starting dilutions from the maintenance concentrate are
1:10,000 (vol/vol) or 1:1,000 (vol/vol), although more dilute
concentrations are used for patients who are highly sensitive
as indicated by history or skin test reaction.

Frequency of buildup injections. Summary Statement 37.
During the buildup phase, the usual frequency of vaccine
administration is one to two injections per week, at least
2 days apart. (A)

Table 11. Suggested Methods for Labeling Dilutions from the
Maintenance Dose Vaccine

Dilution from
maintenance
concentrate

Label

Vol/vol Number Color

Undiluted 1:1 1 Red
10-fold 1:10 2 Yellow
100-fold 1:100 3 Blue
1,000-fold 1:1,000 4 Green
10,000-fold 1:10,000 5 Silver

Figure 2. Sample set of labels for vials containing allergen vaccine.

Figure 3. Sample set of color-coded vials of allergen vaccine.
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Many schedules are used for the buildup phase of immu-
notherapy.3,38,74–77 According to the most commonly used
schedule, increasing doses of vaccine are administered one to
two times per week. This schedule is recommended in most
of the vaccine package inserts. With this schedule, a patient
typically reaches a maintenance dose in 4 to 6 months,
depending on the starting dilution and the occurrence of
reactions. It is acceptable for patients to receive injections
more frequently, provided there is adequate spacing between
injections. The interval between injections is empiric but may
be as short as 1 or 2 days if there is urgency to achieve a
maintenance dose (eg, allergy season is approaching) or if
there are practical reasons (eg, injections can only be given 2
days apart, such as Tuesdays and Thursdays).

Vaccines used during the buildup phase usually consist of
three or four 10-fold dilutions of the maintenance dose vac-
cine. The volume generally is increased by 0.05 to 0.10 mL
per dose depending on a number of factors, including the
patient’s sensitivity to the vaccine, the patient’s history of
previous reactions, and the concentration being delivered
(with smaller increments being given at higher concentra-
tions). The volume administered often starts at 0.05 mL and
increases to 0.5 to 1.0 mL. The next injection, given from a
bottle with a 10-fold higher concentration of vaccine, is
usually 0.05 to 0.1 mL, to ensure that there is no initial
increase in the total dose of allergen administered when
progressing from the lower concentration to the next higher
concentration. This practice reduces the potential risk of a
systemic reaction when progressing to a higher concentration.

Table 12 shows a sample buildup schedule for weekly
immunotherapy using a 0.5-mL maintenance concentrate
goal. Similar buildup schedules can be used for a 1.0-mL
maintenance goal.

Dose adjustments for systemic reactions. Summary State-
ment 38. If immunotherapy is continued after a systemic
reaction, the dose of vaccine should be appropriately
reduced. (D)

If a systemic reaction has occurred, it is usual practice to
reduce the dose or consider discontinuation of immunother-
apy, especially if the reaction was severe. Although there are
no evidence-based guidelines on dose adjustment after a
systemic reaction, many allergists and immunologists reduce
the dose to one that was previously tolerated or to an even
lower dose if the reaction was severe. When the reduced dose
is tolerated, a cautious increase in subsequent doses can be
attempted. It is important for the physician who prescribed
the vaccine to review the course of immunotherapy to deter-
mine whether the benefits of continued immunotherapy jus-
tify the risks.

Dose adjustments for late injections. Summary Statement
39. It is usual practice to reduce the dose of vaccine when
the interval between injections is prolonged. (F)

During the buildup phase, it is customary to repeat or even
reduce the dose of vaccine if there has been a substantial time
interval between injections. Factors in this decision are the
concentration of vaccine to be given, whether the patient has

a history of systemic reaction, and the degree of variation
from the prescribed interval of time (longer intervals since
the last injection lead to greater reductions in the dose to be
given).

Injections given during periods when the patient is exposed
to increased levels of allergen to which he or she is sensitive
are associated with an increased risk of systemic reaction,
especially if the patient is experiencing a marked exacerba-
tion of symptoms, particularly asthma symptoms. Therefore,
it is reasonable to maintain or reduce the dose of vaccine
during seasons when the patient is exposed to increased levels
of allergen to which he or she is sensitive, especially if
symptoms are poorly controlled.

Cluster schedules. Summary Statement 40. With cluster
immunotherapy, two or more injections are administered
per visit to achieve a maintenance dose more rapidly than
with conventional schedules. (A)

Rush schedules are designed to accelerate the buildup
phase of immunotherapy. Cluster immunotherapy is usually
characterized by visits for administration of vaccine one or
two times per week, with two or more buildup injections
given per visit. Typically, these are given at 30- to 120-
minute intervals. Although this schedule can permit a patient
to reach a maintenance dose in as brief a time as 2 to 4 weeks,

Table 12. Sample Buildup Schedule for Weekly Immunotherapy*

Dilution, vol/vol Volume, mL

1:1,000 0.05
0.10
0.30
0.50

1:100 0.05
0.10
0.20
0.30
0.40
0.50

1:10 0.05
0.10
0.20
0.30
0.35
0.40
0.45
0.50

Maintenance concentrate 0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50

* Dilutions are expressed as volume per volume from the maintenance
concentrate vaccine.
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the cluster schedule is associated with a greater possibility of
systemic reaction than is immunotherapy given using more
conventional schedules.169,170

Rush schedules. Summary Statement 41. Rush schedules
can achieve a maintenance dose more quickly than weekly
schedules but are associated with an increased risk of
systemic reaction. Premedication can reduce the rate of
systemic reaction. (B)

Rush schedules that are more rapid than cluster immuno-
therapy schedules may be used. Initially, the use of rush
schedules was inhibited by concern about systemic reactions.
An early study used a schedule that permitted patients to
achieve a maintenance dose in 6 days; however, patients were
required to remain in the hospital.171 As experience with
accelerated forms of immunotherapy was acquired, schedules
were developed to reach a maintenance dose more rapidly.

The most accelerated schedule that has been described for
inhalant allergens involves giving eight injections over the
course of 6 hours.172 Rush immunotherapy schedules for
stinging insect hypersensitivity can achieve a maintenance
dose in as little as 90 minutes.173 Such schedules are labor-
intensive and can be difficult for both patients and medical
staff. Conventional schedules in which injections are given
two or three times per week are more practical.

The advantage of a rush schedule is that patients can attain
a therapeutically effective maintenance dose more rapidly
than with a conventional schedule. There are anecdotal re-
ports of, but no controlled studies documenting, more rapid
symptomatic improvement with rush schedules for inhalant
allergens.

The advantage of rush immunotherapy comes at a cost:
accelerated schedules are associated with an increased risk of
local or systemic reaction.174,175 Systemic reaction rates have
been reported to be as high as 55%,176 although the risk of
such reactions is considerably lower (27%) after premedica-
tion.177

Systemic reactions with rush schedules have been reported
to occur up to 2 hours after the final injection. For that reason,
on the day of vaccine administration, patients receiving rush
immunotherapy should remain under physician supervision
for a longer period (eg, 2 to 3 hours) than the 30 minutes
recommended for patients receiving conventional therapy.

Premedication with prednisone, an H1 histamine receptor
antagonist, with or without an H2 histamine receptor antago-
nist before rush immunotherapy reduces the risk of systemic
reaction.177,178 Anecdotal reports of reductions in systemic
reaction rates with the addition of a leukotriene receptor
antagonist have not been confirmed by published studies.
Because the risk of systemic reaction from venom rush im-
munotherapy is relatively low, premedication before venom
rush immunotherapy is optional.173

Premedication and weekly immunotherapy. Summary
Statement 42. Routine premedication before allergen im-
munotherapy injections administered on a conventional
schedule is not necessary and may mask the early signs of
systemic reaction (F).

There is concern that antihistamines taken before each
injection in conventional immunotherapy may mask the early
signs of an impending systemic reaction. Further, except in
the case of rush schedules, it is unclear whether an antihist-
amine taken before each injection reduces the risk of systemic
reaction. Because many patients take an antihistamine as part
of their overall allergy management, it is important to deter-
mine whether the patient has taken an antihistamine on the
day of a vaccine injection. The addition of epinephrine to the
vaccine or the routine use of premedication with corticoste-
roids is not recommended.

Maintenance schedules. Summary Statement 43. When
the patient has reached a maintenance dose, the interval
between injections often can be progressively increased as
tolerated to 4 to 6 weeks. (A)

When a patient who is receiving inhalant allergen immu-
notherapy has reached a maintenance dose, an interval of 2 to
4 weeks between injections is recommended, provided clin-
ical improvement is maintained. In some patients, the interval
between injections can safely be increased to 6 weeks without
loss of efficacy. In other patients, greater efficacy or fewer
reactions may occur with shorter intervals between injections.
Therefore, the interval between allergen immunotherapy in-
jections should be individualized to provide the greatest ef-
ficacy and safety for each patient.

Continuing Care
Time course of improvement. Summary Statement 44. Clin-
ical improvement is usually observed within 1 year after
the patient reaches a maintenance dose. (A)

Clinical improvement usually occurs within 1 year after the
patient reaches a maintenance dose.121 Improvement may not
be observed for several reasons, including failure to remove
significant allergenic exposures (eg, a cat), exposure to high
levels of pollen or molds, continued exposure to nonaller-
genic triggers (eg, tobacco smoke), incomplete identification
and treatment of clinically relevant allergens, and misdiag-
nosis. If clinical improvement is not apparent after 1 year of
maintenance therapy, possible reasons for lack of efficacy
should be evaluated. If none are found, discontinuation or
modification of immunotherapy should be considered and
other treatment options pursued.

Followup visits. Summary Statement 45. Patients should
be evaluated at least every 6 to 12 months while they
receive immunotherapy. (F)

Patients should be evaluated at least every 6 to 12 months
while receiving immunotherapy. The purposes of evaluation
are to evaluate efficacy, implement and reinforce the safe
administration of immunotherapy, monitor adverse reactions,
ensure patient compliance, determine whether immunother-
apy can be discontinued, and determine whether adjustments
in the dosing schedule or allergen content are necessary.
Patients may need more frequent office visits for evaluation
and management of immunotherapy (eg, treatment of local or
systemic reaction, changes in immunotherapy vials or lots) or
of the underlying allergic disease.

24 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



Duration of treatment. Summary Statement 46. A deci-
sion to continue or stop immunotherapy should be made
after 3 to 5 years. (A)

If allergen immunotherapy is effective, treatment may be
continued for longer than 3 to 5 years, depending on the
patient’s ongoing response to treatment. Whether to continue
immunotherapy should be discussed each time the patient is
evaluated, particularly after 3 to 5 years of treatment. Al-
though some patients experience a prolonged remission after
discontinuation, others do not. Therefore, the decision to
continue or stop immunotherapy must be individualized.

In a controlled study in which immunotherapy for grass-
pollen allergy was discontinued after 3 to 4 years of success-
ful treatment, seasonal symptom scores and the use of rescue
medication remained low for 3 to 4 years after the discontin-
uation of immunotherapy, and there was no significant dif-
ference between patients who continued and those who dis-
continued immunotherapy.100 It is unclear whether such
prolonged improvement applies to other allergens or persists
for longer than 3 to 4 years.

Documentation and Record Keeping
Summary Statement 47. The vaccine contents, informed
consent for immunotherapy, and administration of vac-
cines should be carefully documented. (F)

The allergen immunotherapy treatment should be accu-
rately and carefully documented. This documentation must
include the information listed in Appendix 1. An immuno-
therapy vaccine administration form is shown in Appendix 2.
Immunotherapy prescription/content forms (1 blank, 1 filled
out) are shown in Appendix 3. Recommended vaccine expi-
ration times are given in Table 13.

XIII. SPECIAL CONSIDERATIONS IN
IMMUNOTHERAPY

Location of Allergen Immunotherapy Administration
Physician’s office. Summary Statement 48. The preferred
location for the administration of allergen immunother-
apy is the office of the physician who prepared the pa-
tient’s vaccine. (D)

The preferred location of allergen immunotherapy admin-
istration is the office of the physician who prepared the

patient’s vaccine. The physician’s office should have the
expertise, personnel, and procedures in place for the safe and
effective administration of immunotherapy. However, in
many cases it may be appropriate to administer the allergen
vaccine in another physician’s office. Wherever it is admin-
istered, immunotherapy should be administered with care. A
physician qualified to treat anaphylaxis should be in the
vicinity when immunotherapy injections are given.

Summary Statement 49. Generally, patients at high risk
for systemic reaction should receive immunotherapy in
the office of the physician who prepared the patient’s
vaccine. (D)

Generally, patients at high risk for systemic reaction (those
who are highly sensitive or have severe symptoms, co-morbid
conditions, or a history of recurrent reactions) should receive
immunotherapy in the office of the allergist/immunologist.
The allergist/immunologist who prepared the patient’s vac-
cine and the support staff should have experience and proce-
dures in place for administering immunotherapy to high-risk
patients. The physician who prescribed allergen immunother-
apy and who prepared the patient’s vaccine is usually best
equipped to manage reactions and to manage the patient’s
immunotherapy program.179

Other locations. Summary Statement 50. Regardless of
location, allergen immunotherapy should be administered
under the supervision of an appropriately trained physi-
cian and personnel. (D)

The physician and personnel administering immunother-
apy should be appropriately trained in the technical aspects of
the procedure (Appendix 4) and have available resuscitative
equipment and medicines and storage facilities for allergen
extract and vaccine. The health care professional and staff
should be able to recognize early signs and symptoms of ana-
phylaxis and administer emergency medications as necessary.

The physician and staff should be aware of factors that
place the patient at greater risk of systemic reaction (eg, the
use of concomitant medications, such as �-blockers, which
can interfere with emergency treatment; allergy or asthma
exacerbations; poorly controlled asthma).

Appropriate adjustment of the dose should be made as
clinically indicated. The physician who prepared the patient’s
vaccine should provide adequately labeled vials, detailed
directions regarding the dosage schedule for buildup and
maintenance, plus instructions on adjustments that may be
necessary under the following circumstances: 1) when pro-
viding patients with new vials; 2) during seasonal exposure to
allergens that are in the patient’s allergen vaccine or to which
the patient is very sensitive; 3) when the patient has missed
injections; and 4) when reactions to the allergen vaccine
occur.

Any systemic reaction to allergen immunotherapy should
be treated immediately, and the physician who prepared the
allergen vaccine should be informed. This may require a
return to the office of the allergist or immunologist for
treatment reevaluation.

Table 13. Recommended Vaccine Expiration Times for Dilutions
from Maintenance Concentrate when Diluted in Buffered Saline

Dilution
Recommended

expiration
time

Maintenance concentrate, vol/vol 6–12 months*
1:10 6 months
1:100 6 months
1:1,000 6 weeks
1:10,000 Unknown

* The expiration date of the maintenance dose should be the expira-
tion date of the earliest expiring constituent that is added to the
mixture.
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Home administration. Summary Statement 51. Immuno-
therapy injections should not be administered at home
because of the risk of inadequate recognition and treat-
ment of systemic reactions. (F)

Allergen immunotherapy should be administered by health
care professionals, under the supervision of an appropriately
trained physician, in a health care facility with appropriate
equipment. At-home administration of allergen vaccines is
not recommended because serious systemic reactions may not
be adequately recognized or treated. Further, without the
supervision of a trained physician and personnel, appropriate
dose adjustments and modifications can not be made. In the
home setting, patient compliance with the immunotherapy
schedule and accurate documentation of immunotherapy in-
jections are not ensured. The package insert (approved by the
United States FDA) that accompanies all allergen extracts
implies that allergy injections should be given in a clinical
setting under the supervision of a physician, with the patient
remaining in the area for at least 20 minutes after the injec-
tion. No published studies have compared the safety of aller-
gen immunotherapy administered at home with the safety of
immunotherapy administered in a health care facility. It may
be appropriate to consider venom immunotherapy for the rare
patient with life-threatening anaphylaxis to Hymenoptera
who can not avoid Hymenoptera exposure and can not re-
ceive venom immunotherapy in a health care facility and for
whom self-administered epinephrine is not an adequate man-
agement strategy.

Immunotherapy in Children
Summary Statement 52. Immunotherapy for children is
effective and often well tolerated. Therefore, immunother-
apy is appropriate (as is pharmacotherapy and allergen
avoidance) in the management of children with allergic rhi-
nitis, allergic asthma, and stinging insect hypersensitivity.
Allergen immunotherapy may prevent the development of
asthma in children with allergic rhinitis. (A)

Immunotherapy for children has been shown to be effec-
tive and often well tolerated,83,84 although one study85 did not
show efficacy. In general, the clinical indications for immu-
notherapy for allergic rhinitis and asthma are similar for
adults and children (see Section X). Studies of children
receiving allergen immunotherapy have found the following:
1) improvement in symptom control for asthma83,84,86,87 and
allergic rhinitis91; 2) increased concentration of methacholine
necessary to provoke a decrease in forced expiratory volume
in 1 second in children �5 years of age86; 3) increased
concentration necessary to provoke a decrease in forced ex-
piratory volume in 1 second to cat and house-dust mite
allergens87; 4) decreased risk of developing asthma123–126; 5)
decreased development of new sensitivities88,180; and 6) a
modification in the release of mediators that correlates with a
decrease in clinical symptoms.89

Summary Statement 53. Children <5 years of age may
have difficulty cooperating with an immunotherapy pro-
gram. Therefore, the physician should carefully consider

the benefits and risks of immunotherapy and individual-
ize treatment in patients <5 years of age. (A)

Although there is some disagreement about the role of
allergen immunotherapy in children �5 years of age, some
studies have found allergen immunotherapy to be effective in
this age group.83,84 In children with rhinoconjunctivitis, aller-
gen immunotherapy may prevent the development of asth-
ma.124–126 However, allergen immunotherapy for inhalant al-
lergens is usually not considered necessary in infants and
toddlers because pollen sensitivities often develop later in
childhood; symptoms and signs of systemic reaction may be
difficult to recognize; and injections can be traumatic to very
young children. Therefore, each case should be considered
individually by weighing the benefits and risks. For children
with severe allergic disease or a history of anaphylaxis to
stinging insects, the benefits of allergen immunotherapy may
outweigh the risks.

Immunotherapy in Pregnant Patients
Summary Statement 54. Allergen immunotherapy may be
continued in the pregnant patient, but it is customary to
delay the commencement of allergen immunotherapy un-
til the patient is no longer pregnant. (C)

The physician must be aware of the benefits and risks of
immunotherapy in the pregnant patient. The recommended
precautions for preventing adverse reactions are especially
important in the pregnant patient.

Allergen immunotherapy is effective in the pregnant pa-
tient. Allergen immunotherapy maintenance doses may be
continued during pregnancy. When a patient receiving im-
munotherapy reports that she is pregnant, the dose of immu-
notherapy usually is not increased; rather, the patient is
maintained on the dose she is receiving at that time. Allergen
immunotherapy is usually not initiated during pregnancy
because of risks associated with systemic reaction and its
treatment. Possible complications include spontaneous abor-
tion, premature labor, and fetal hypoxia. The initiation of
immunotherapy may be considered during pregnancy for the
rare pregnant patient with life-threatening Hymenoptera sen-
sitivity.

Immunotherapy in Older Patients
Summary Statement 55. In older adults, medications and
co-morbid medical conditions may increase the risk from
immunotherapy. Therefore, special consideration must be
given to the benefits and risks of immunotherapy in older
adults. (D)

Immunotherapy may be appropriate in the treatment of
elderly patients, but the benefits and risks must be evaluated
more carefully in this population. Older patients may be
taking medications (such as �-blockers) that could make
treatment of anaphylaxis with epinephrine more difficult, or
they may have a significant co-morbid medical condition
(such as hypertension, coronary artery disease, cerebrovascu-
lar disease, or cardiac arrhythmias).
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Immunotherapy in Patients with Immunodeficiency and
Autoimmune Disorders
Summary Statement 56. Allergen immunotherapy can be
considered in patients with immunodeficiency and auto-
immune disorders. (D)

There are no data on the effectiveness or risks associated
with allergen immunotherapy in patients with immunodefi-
ciency or autoimmune disorders. Concern about the increased
risk of immunotherapy in such patients is largely theoretical.

Although concern about the safety of allergen immuno-
therapy in patients with autoimmune or connective tissue
disease has been expressed in the past, there is no substantive
evidence that immunotherapy is harmful in these patients.
Therefore, the benefits and risks of allergen immunotherapy
in patients with autoimmune or connective tissue disease
must be evaluated on an individual basis.

Alternative Routes of Immunotherapy
The efficacy of allergen immunotherapy by other routes
(sublingual, oral, nasal) has been evaluated in double-
blinded, placebo-controlled studies over the past 2 decades.
Methods that have been evaluated include high-dose sublin-
gual-swallow, high-dose sublingual-spit, oral, and nasal. Var-
ious allergen formulations, including aqueous, gluteraldehyde
polymers, powders, and tablets, have been used. Some of
these modalities are currently used in Europe, but none are
generally accepted in the United States.

Summary Statement 57. High-dose sublingual-swallow,
high-dose sublingual-spit, and oral immunotherapy are
under clinical investigation. Efficacy has been demon-
strated for high-dose sublingual-swallow therapy, but the
results of oral immunotherapy are equivocal. Sublingual-
spit therapy requires further study. These therapies are
not currently in general use in the United States, and no
vaccines intended for sublingual or oral use are available
in the United States. (A)

Sublingual-swallow immunotherapy. High-dose sublin-
gual-swallow immunotherapy using 50 to 100 times the dose
used in subcutaneous immunotherapy has been studied ex-
tensively in the past decade. An international workshop
group38 has concluded that this modality may be indicated in
the following situations:

1) some patients with rhinitis, conjunctivitis, and/or asthma
caused by pollen and mite allergy;

2) patients who are not sufficiently controlled by conven-
tional pharmacotherapy;

3) patients who have systemic reactions associated with
injection immunotherapy; and

4) patients who are poorly compliant and refuse injections.
For the present, these recommendations are limited to

European countries because formulations intended for high-
dose sublingual-swallow use are not available in the United
States, nor has sublingual administration received regulatory
approval by the United States FDA.

Optimal-dose sublingual-swallow immunotherapy has
been found effective in adults but is not yet recommended for

children.38 Sublingual-swallow immunotherapy under current
investigation should not be confused with low-dose sublin-
gual therapy based on provocation neutralization testing or
Rinkel-type skin testing, which is not recommended. Other
studies have evaluated house dust, olive pollen, grass pollen,
and Parietaria judaica.181–183 It has been noted that allergen is
not degraded by saliva. Radiolabeled allergen has been de-
tected after 48 hours in the sublingual region.184,185 Other
studies using rush sublingual, sublingual-swallow,182 and sub-
lingual-spit186 therapies have been published. Further studies
are needed to confirm the efficacy and safety of optimal dose
sublingual-swallow immunotherapy in children and adults.
Sublingual therapy in pediatric patients has been evaluated in
several studies.181,187,188 However, reports of these studies
have limitations, including small number of patients, failure
to describe the patients who withdrew, minimal characteriza-
tion of local adverse reactions, and limitation to mono-
therapy.

Oral immunotherapy. Studies of oral immunotherapy for
birch,189 ragweed,190 and cat allergy191 have yielded conflict-
ing results. The current dosage of oral immunotherapy is 20
to 200 times the parenteral injected dosage; this type of
therapy requires a cost evaluation. Adverse effects have in-
cluded gastrointestinal and oral reactions, which may pre-
clude home therapy. For these reasons, oral immunotherapy
should be considered investigational at this time.

Intranasal immunotherapy. Summary Statement 58. In-
tranasal immunotherapy is undergoing evaluation in chil-
dren and adults with allergic rhinitis, but this modality
currently is not used in the United States. (B)

Controlled, well designed studies have shown intranasal
immunotherapy to improve nasal symptoms of rhinitis.192

Intranasal dry powder allergen immunotherapy has been stud-
ied in patients allergic to grass,192 birch,193,194 P. judaica ,195,196

and house-dust mite.197 Clinical efficacy was noted in all of
these studies, and adverse effects were minor. Three-year
studies with P. judaica have reported benefits for up to 12
months after the conclusion of allergen immunotherapy.198

The local administration of nasal allergen in an aqueous
solution may be limited by local side effects. Additional
studies in both children and adults are needed. In human
studies, antigen has been noted to appear in the serum within
15 to 30 minutes of administration, with the peak level
occurring within 2 to 3 hours.185 Some allergens have been
reported to be retained in the nasal mucosa for as long as 48
hours after administration. Currently, intranasal immunother-
apy is not used in the United States, but it has gained
acceptance in other parts of the world. Current recommenda-
tions by the ARIA group38 regarding nasal immunotherapy
are similar to those for high-dose sublingual immunotherapy.

Immunotherapy Techniques That Are Not Recommended
Summary Statement 59. Low-dose immunotherapy, en-
zyme-potentiated immunotherapy, and immunotherapy
(parenteral or sublingual) based on provocation-neutral-
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ization testing are not effective and are not recommended.
(D)

Low-dose regimens, including co-seasonal low-dose im-
munotherapy for aeroallergens and the Rinkel low-dose titra-
tion techniques, have not been shown effective.162 Similarly,
immunotherapy based on provocation-neutralization testing
with food and aeroallergens and enzyme-potentiated desen-
sitization have not been shown effective.

Summary Statement 60. If a patient receiving immu-
notherapy transfers from one physician to another, the
new physician and the patient should decide whether to
continue the immunotherapy program initiated by the
previous physician or to prepare a new program. (F)

Summary Statement 61. If a patient transfers from one
physician to another and no change is made in either the
immunotherapy schedule or the vaccine, the risk of sys-
temic reaction is not substantially increased. (F)

Summary Statement 62. A full, clear, and detailed doc-
umentation of the patient’s immunotherapy schedule
must accompany the patient when he or she transfers
from one physician to another. Also, a record of previous
responses to and compliance with the program should be
communicated to the new physician. Finally, a detailed
record of the results of the patient’s specific IgE antibody
tests (immediate-type skin tests or in vitro tests) should be
provided. (F)

Summary Statement 63. An immunotherapy vaccine
must be considered changed if there is any change in the
constituents of the vaccine. This includes any change in
the lot, manufacturer, vaccine type (eg, aqueous, glycer-
inated, standardized, nonstandardized), components, or
relative amounts of the components in the mixture. (E)

Summary Statement 64. If a patient transfers from one
physician to another, there is an increased risk of systemic
reaction if the immunotherapy vaccine is changed, because
of the marked variability in the content and potency of
vaccines. The risk of systemic reaction with a different vac-
cine is greater with nonstandardized vaccines and with
vaccines containing mixtures of allergens. (F)

Summary Statement 65. Immunotherapy with a differ-
ent vaccine should be conducted cautiously. If there is
inadequate information to support continuation of the
previous immunotherapy program (including tests for
specific IgE antibodies), reevaluation may be necessary
and a new schedule and vaccine prepared. (F)

Patients often transfer from one physician to another while
receiving allergen immunotherapy. When this occurs, the
new physician and the patient must decide whether to con-
tinue immunotherapy and, if so, which vaccine and schedule
should be used (the one that the patient brought from the
previous physician or one to be prepared by the new physi-
cian).

If the patient transfers to another physician and continues
the immunotherapy program without changing either the
schedule or vaccine (ie, uses vaccine provided by the previ-
ous physician), he or she is not at substantially increased risk

of systemic reactions, provided there is full, clear, and de-
tailed documentation of the patient’s previous immunother-
apy schedule and the vaccine contents. In addition, the pa-
tient’s previous response to and compliance with the
immunotherapy program must accompany the patient when
responsibility for the program is transferred from one physi-
cian to another. Documentation should include a record of
any reactions to immunotherapy and how they were managed
as well as the patient’s improvement or lack of improvement
while receiving immunotherapy. Under these circumstances,
immunotherapy can be continued with the vaccine that the
patient was previously receiving if 1) the previous physician
is willing and able to continue providing the patient with a
schedule and vaccine; 2) the patient has shown clinical im-
provement while receiving the immunotherapy program; and
3) the contents of the vaccine are appropriate for the area in
which the patient is now residing.

An immunotherapy vaccine must be considered changed if
there is any change in the constituents of the vaccine. This
includes any change in the lot, manufacturer, vaccine type
(eg, aqueous, glycerinated, standardized, nonstandardized),
component allergens, or the respective concentrations of the
components in the vaccine. There is increased risk of sys-
temic reaction if the immunotherapy vaccine is changed. This
increased risk is attributable to the marked variability in
content and potency of vaccines. For example, the strength of
a given concentration of nonstandardized extract (vaccine)
may vary by a factor of 1,000 from vial to vial. In such a
situation, the risk of systemic reaction is greater with non-
standardized vaccines and vaccines that contain mixtures of
allergens.

Therefore, if the vaccine is to be changed, the patient may
need to be retested for specific IgE antibodies to the appro-
priate allergens and started on an immunotherapy schedule
and vaccine that the current physician believes is appropriate
and safe. On occasion, the information that accompanies the
patient may be so thorough that it is possible for the current
physician to develop a schedule and vaccine identical or
almost identical to that provided by the previous physician. In
this situation, it may be appropriate to decrease the dose from
the patient’s previous injection, provided that the interval of
time since the previous injection is not too great. For lot
changes from the same manufacturer, the physician can con-
sider decreasing the dose by 50 to 90%. For changes in
manufacturer and nonstandardized extracts, a much greater
decrease in dose may be necessary. Serial intradermal imme-
diate-type skin tests may be helpful to compare vaccine
potency. All changes in immunotherapy dose and schedule
should be conducted cautiously.

XIV. FUTURE TRENDS IN IMMUNOTHERAPY
As more biologically standardized allergen extracts become
available, therapy with aeroallergenic vaccines will become
more uniform (as is the current practice for allergy to insect
venoms). The number of commercially available allergen
vaccines will decrease after consensus agreement about re-
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gional prevalences of aeroallergens, their cross-allergenicity,
and the relevance of their effect on human health in specific
locales.

Novel routes for more effective, more convenient, and
safer allergen immunotherapy are being investigated through-
out the world. For example, oral, sublingual-swallow, or
nasal routes of administering allergen vaccines may prove to
be safe and more effective. Preformed soluble antigen-anti-
body complexes have been shown effective in patients with
house-dust mite allergy, but whether they will be clinically
feasible is controversial.199 The uses of immunogenic but
nonallergic overlapping synthetic peptides (short and long)
and large recombinant allergen peptide fragments are being
explored on an experimental basis.24 In animal models, both
antigen-dependent and antigen-independent gene-based vac-
cines have been shown to downregulate IgG and IgE produc-
tion with concurrent modulation of cytokines.200–204 Some of
this benefit is attributable to nonspecific immunostimulatory
oligodeoxynucleotides (CpG, cytosine phosphate guanine)
with tolerizing motifs.205

This research has already led to conjugation of short-chain
tolerizing oligodeoxynucleotides (CpG) to protein allergens
(ie, ragweed allergen). Humanized anti-IgE monoclonal an-
tibody has already been shown to have modest clinical effects
in both allergic rhinitis and asthma.206,207 Theoretically, this
new therapeutic modality could be used as protective cover
for future clinical applications of rapid rush forms of immu-
notherapy. As presently applied, rapid rush immunotherapy
requires significant premedication with antihistamines and
corticosteroids to prevent systemic reaction. It is anticipated
that the preadministration of anti-IgE could provide a more
predictable protective effect and therefore permit a full-dose
allergen immunotherapeutic regimen within a few hours with
minimal systemic effects. Cytokine and cytokine receptor
modulation are active areas of current clinical research. The
most promising candidates are monoclonal anti-interleukin
(IL)-5 and anti-IL-13 antibodies, but antagonists to IL-4 (ie,
soluble IL-4 receptor �) are also promising treatments.208–210

As yet, the clinical application of these immunomodulative
approaches remains to be determined.

REFERENCES
1. Practice parameters for allergen immunotherapy. Joint Task

Force on Practice Parameters, representing the American
Academy of Allergy, Asthma and Immunology, the American
College of Allergy, Asthma and Immunology, and the Joint
Council of Allergy, Asthma and Immunology. J Allergy Clin
Immunol 1996;98:1001–1011.

2. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Clinical
guidelines: developing guidelines. BMJ 1999;318:593–596.

3. WHO Position Paper: allergen immunotherapy: therapeutic
vaccines for allergic diseases. Allergy 1998;53(Suppl):1–42.

4. Lockey RF. How now, brown cow, vaccine or extract? Curr
Allergy Asthma Rep 2002;2:181–182.

5. Bernstein IL, Storms WW. Practice parameters for allergy
diagnostic testing. Joint Task Force on Practice Parameters for
the Diagnosis and Treatment of Asthma. The American Acad-

emy of Allergy, Asthma and Immunology and the American
College of Allergy, Asthma and Immunology. Ann Allergy
Asthma Immunol 1995;75:543–625.

6. Practice parameters for the diagnosis and treatment of asthma.
Joint Task Force on Practice Parameters, representing the
American Academy of Allergy, Asthma and Immunology, the
American College of Allergy, Asthma and Immunology, and
the Joint Council of Allergy, Asthma and Immunology. J
Allergy Clin Immunol 1995;96:707–870.

7. Li JT, Pearlman DS, Nicklas RA, et al. Algorithm for the diag-
nosis and management of asthma: a practice parameter update.
Joint Task Force on Practice Parameters, representing the Amer-
ican Academy of Allergy, Asthma and Immunology, the Amer-
ican College of Allergy, Asthma and Immunology, and the Joint
Council of Allergy, Asthma and Immunology. Ann Allergy
Asthma Immunol 1998;81:415–420.

8. Dykewicz MS, Fineman S, Skoner DP, et al. Diagnosis and
management of rhinitis: complete guidelines of the Joint Task
Force on Practice Parameters in Allergy, Asthma and Immu-
nology. American Academy of Allergy, Asthma, and Immu-
nology. Ann Allergy Asthma Immunol 1998;81:478–518.

9. Portnoy JM, Moffitt JE, Golden DB, et al. Stinging insect
hypersensitivity: a practice parameter. The Joint Force on Practice
Parameters, the American Academy of Allergy, Asthma and
Immunology, the American College of Allergy, Asthma
and Immunology, and the Joint Council of Allergy, Asthma
and Immunology. J Allergy Clin Immunol 1999;103:963–980.

10. The diagnosis and management of anaphylaxis. Joint Task
Force on Practice Parameters, American Academy of Allergy,
Asthma and Immunology, American College of Allergy, Asthma
and Immunology, and the Joint Council of Allergy, Asthma and
Immunology. J Allergy Clin Immunol 1998;101:S465–S528.

11. Kao N. Terminology used for allergen immunotherapy. Ann
Allergy Asthma Immunol 2000;84:273–274.

12. Noon L. Prophylactic inoculation against hay fever. Lancet
1911;1:1572.

13. Freeman J. Further observations on the treatment of hay fever
by hypodermic inoculations of pollen vaccine. Lancet 1911;2:
814–817.

14. Akdis CA, Blaser K. Immunologic mechanisms of specific
immunotherapy. Allergy 1999;54(Suppl):31–32.

15. Bellinghausen I, Metz G, Enk AH, et al. Insect venom immu-
notherapy induces interleukin-10 production and a Th2- to Th1
shift, and changes surface marker expression in venom-allergic
subjects. Eur J Immunol 1997;27:1131–1139.

16. Marcotte GV, Braun CM, Norman PS, et al. Effects of peptide
therapy on ex vivo T-cell responses. J Allergy Clin Immunol
1998;101:506–513.

17. Akdis CA, Blesken T, Wymann D, et al. Differential regula-
tion of human T cell cytokine patterns and IgE and IgG4
responses by conformational antigen variants. Eur J Immunol
1998;28:914–925.

18. Hamid QA, Schotman E, Jacobson MR, et al. Increases in
IL-12 messenger RNA� cells accompany inhibition of aller-
gen-induced late skin responses after successful grass pollen
immunotherapy. J Allergy Clin Immunol 1997;99:254–260.

19. Verheyen J, Bonig H, Kim YM, et al. Regulation of interleu-
kin-2 induced interleukin-5 and interleukin-13 production in
human peripheral blood mononuclear cells. Scand J Immunol
2000;51:45–53.

20. Pierson-Mullany LK, Jackola D, Blumenthal M, Rosenberg A.

VOLUME 90, JANUARY, 2003 29



Altered allergen binding capacities of Amb a 1-specific IgE
and IgG4 from ragweed-sensitive patients receiving immuno-
therapy. Ann Allergy Asthma Immunol 2000;84:241–243.

21. Evans R, Pence H, Kaplan H, Rocklin RE. The effect of
immunotherapy on humoral and cellular responses in ragweed
hayfever. J Clin Invest 1976;57:1378–1385.

22. Secrist H, Chelen CJ, Wen Y, et al. Allergen immunotherapy
decreases interleukin 4 production in CD4� T cells from
allergic individuals. J Exp Med 1993;178:2123–30.

23. Jutel M, Pichler WJ, Skrbic D, et al. Bee venom immunother-
apy results in decrease of IL-4 and IL-5 and increase of IFN-�
secretion in specific allergen-stimulated T cell cultures. J Im-
munol 1995;154:4187–4194.

24. Müller U, Akdis CA, Fricker M, et al. Successful immuno-
therapy with T-cell epitope peptides of bee venom phospho-
lipase A2 induces specific T-cell anergy in patients allergic to
bee venom. J Allergy Clin Immunol 1998;101:747–754.

25. Gaglani B, Borish L, Bartelson BL, et al. Nasal immunother-
apy in weed-induced allergic rhinitis. Ann Allergy Asthma
Immunol 1997;79:259–265.

26. Akdis CA, Blesken T, Akdis M, et al. Role of interleukin 10 in
specific immunotherapy. J Clin Invest 1998;102:98–106.

27. Akdis CA, Blaser K. IL-10-induced anergy in peripheral T cell
and reactivation by microenvironmental cytokines: two key
steps in specific immunotherapy. FASEB J 1999;13:603–609.

28. Larche M. Changes in interferon-� production following spe-
cific allergen immunotherapy: biology vs methodology. Clin
Exp Allergy 2000;30:297–300.

29. Bousquet J, Braquemond P, Feinberg J, et al. Specific IgE
response before and after rush immunotherapy with a stan-
dardized allergen or allergoid in grass pollen allergy. Ann
Allergy 1986;56:456–459.

30. Gleich GJ, Zimmermann EM, Henderson LL, Yunginger JW.
Effect of immunotherapy on immunoglobulin E and immuno-
globulin G antibodies to ragweed antigens: a six-year prospec-
tive study. J Allergy Clin Immunol 1982;70:261–271.

31. Sadan N, Rhyne MB, Mellits ED, et al. Immunotherapy of
pollinosis in children: investigation of the immunologic basis
of clinical improvement. N Engl J Med 1969;280:623–627.

32. Varney VA, Hamid QA, Gaga M, et al. Influence of grass
pollen immunotherapy on cellular infiltration and cytokine
mRNA expression during allergen-induced late-phase cutane-
ous responses. J Clin Invest 1993;92:644–651.

33. Creticos PS, Adkinson NF Jr, Kagey-Sobotka A, et al. Nasal
challenge with ragweed pollen in hay fever patients: effect of
immunotherapy. J Clin Invest 1985;76:2247–2253.

34. Rak S, Lowhagen O, Venge P. The effect of immunotherapy
on bronchial hyperresponsiveness and eosinophil cationic pro-
tein in pollen-allergic patients. J Allergy Clin Immunol 1988;
82:470–480.

35. Ebner C. Immunological mechanisms operative in allergen-
specific immunotherapy. Int Arch Allergy Immunol 1999;
119:1–5.

36. Bousquet J, Maasch H, Martinot B, et al. Double-blind, pla-
cebo-controlled immunotherapy with mixed grass-pollen aller-
goids. II. Comparison between parameters assessing the effi-
cacy of immunotherapy. J Allergy Clin Immunol 1988;82:
439–446.

37. Peng ZK, Naclerio RM, Norman PS, Adkinson NF Jr. Quan-
titative IgE- and IgG-subclass responses during and after long-

term ragweed immunotherapy. J Allergy Clin Immunol 1992;
89:519–529.

38. Lockey RF. “ARIA”: global guidelines and new forms of
allergen immunotherapy. J Allergy Clin Immunol 2001;108:
497–499.

39. Nelson HS. The use of standardized extracts in allergen im-
munotherapy. J Allergy Clin Immunol 2000;106:41–45.

40. The use of standardized allergen extracts: American Academy
of Allergy, Asthma and Immunology (AAAAI). J Allergy Clin
Immunol 1997;99:583–586.

41. Baer H, Godfrey H, Maloney CJ, et al. The potency and
antigen E content of commercially prepared ragweed extracts.
J Allergy 1970;45:347–354.

42. Greenert S, Bernstein IL, Michael JG. Immune responses of
non-atopic individuals to prolonged immunisation with rag-
weed extract. Lancet 1971;2:1121–1123.

43. Baer H, Maloney CJ, Norman PS, Marsh DG. The potency and
Group I antigen content of six commercially prepared grass
pollen extracts. J Allergy Clin Immunol 1974;54:157–164.

44. Leiferman KM, Gleich GJ. The cross-reactivity of IgE anti-
bodies with pollen allergens. I. Analyses of various species of
grass pollens. J Allergy Clin Immunol 1976;58:129–139.

45. Martin BG, Mansfield LE, Nelson HS. Cross-allergenicity
among the grasses. Ann Allergy 1985;54:99–104.

46. van Ree R, van Leeuwen WA, Aalberse RC. How far can we
simplify in vitro diagnostics for grass pollen allergy? A study
with 17 whole pollen extracts and purified natural and recom-
binant major allergens. J Allergy Clin Immunol 1998;102:
184–190.

47. Karl S, Rakoski J. Hyposensitization with cross-reacting pol-
len allergens [in German]. Z Hautkr 1988;63(Suppl):55–57.

48. Bernstein IL, Perera M, Gallagher J, et al. In vitro cross-
allergenicity of major aeroallergenic pollens by the radioaller-
gosorbent technique. J Allergy Clin Immunol 1976;57:
141–152.

49. Gonzalez RM, Cortes C, Conde J, et al. Cross-reactivity
among five major pollen allergens. Ann Allergy 1987;59:
149–154.

50. Fahlbusch B, Muller WD, Rudeschko O, et al. Detection and
quantification of group 4 allergens in grass pollen extracts
using monoclonal antibodies. Clin Exp Allergy 1998;28:
799–807.

51. Lowenstein H. Timothy pollen allergens. Allergy 1980;35:
188–191.

52. Leavengood DC, Renard RL, Martin BG, Nelson HS. Cross
allergenicity among grasses determined by tissue threshold
changes. J Allergy Clin Immunol 1985;76:789–794.

53. Phillips JW, Bucholtz GA, Fernandez-Caldas E, et al. Bahia
grass pollen, a significant aeroallergen: evidence for the lack
of clinical cross-reactivity with timothy grass pollen. Ann
Allergy 1989;63:503–507.

54. Yoo TJ, Spitz E, McGerity JL. Conifer pollen allergy: studies
of immunogenicity and cross antigenicity of conifer pollens in
rabbit and man. Ann Allergy 1975;34:87–93.

55. Black JH. Cedar hay fever. J Allergy 1929;1:71–73.
56. Pham NH, Baldo BA, Bass DJ. Cypress pollen allergy: iden-

tification of allergens and crossreactivity between divergent
species. Clin Exp Allergy 1994;24:558–565.

57. Barletta B, Afferni C, Tinghino R, et al. Cross-reactivity
between Cupressus arizonica and Cupressus sempervirens
pollen extracts. J Allergy Clin Immunol 1996;98:797–804.

30 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



58. Weber RW. Cross-reactivity among pollens. Ann Allergy
1981;46:208–215.

59. Lowenstein H. Cross reactions among pollen antigens. Allergy
1980;35:198–200.

60. Zetterstrom O, Fagerberg E, Wide L. An investigation of
pollen extracts from different deciduous trees in patients with
springtime allergy in Sweden. Acta Allergol 1972;27:15–21.

61. Serafina U. Studies on hay fever, with special regard to pol-
linosis due to Parietaria officinalis. Acta Allergol Kbh 1957;
11:3–27.

62. Holgate ST, Jackson L, Watson HK, Ganderton MA. Sensi-
tivity to Parietaria pollen in the Southampton area as deter-
mined by skin-prick and RAST tests. Clin Allergy 1988;18:
549–556.

63. Eriksson NE. Allergy to pollen from different deciduous trees
in Sweden: an investigation with skin tests, provocation tests
and the radioallergosorbent test (RAST) in springtime hay
fever patients. Allergy 1978;33:299–309.

64. Bousquet J, Guerin B, Hewitt B, et al. Allergy in the Medi-
terranean area. III: Cross reactivity among Oleaceae pollens.
Clin Allergy 1985;15:439–448.

65. Kernerman SM, McCullough J, Green J, Ownby DR. Evidence
of cross-reactivity between olive, ash, privet, and Russian
olive tree pollen allergens. Ann Allergy 1992;69:493–496.

66. Yunginger JW, Gleich GJ. Measurement of ragweed antigen E
by double antibody radioimmunoassay. J Allergy Clin Immu-
nol 1972;50:326–337.

67. Leiferman KM, Gleich GJ, Jones RT. The cross-reactivity of
IgE antibodies with pollen allergens. II. Analyses of various
species of ragweed and other fall weed pollens. J Allergy Clin
Immunol 1976;58:140–148.

68. Katial RK, Lin FL, Stafford WW, et al. Mugwort and sage
(Artemisia) pollen cross-reactivity: ELISA inhibition and im-
munoblot evaluation. Ann Allergy Asthma Immunol 1997;79:
340–346.

69. Weber RW, Nelson HS. Chenopod-Amaranth cross-aller-
genicity: evaluated by RAST inhibition. Ann Allergy 1984;
52:226.

70. Weber RW. Cross-reactivity among Chenopod-Amaranth
weeds: skin test correlation. Ann Allergy 1987;58:287.

71. Helm RM, Squillace DL, Jones RT, Brenner RJ. Shared aller-
genic activity in Asian (Blattella asahinai), German (Blattella
germanica), American (Periplaneta americana), and Oriental
(Blatta orientalis) cockroach species. Int Arch Allergy Appl
Immunol 1990;92:154–161.

72. Freeman TM, Hylander R, Ortiz A, Martin ME. Imported fire
ant immunotherapy: effectiveness of whole body extracts. J
Allergy Clin Immunol 1992;90:210–215.

73. Triplett RF. Sensitivity to the imported fire ant: successful
treatment with immunotherapy. South Med J 1973;66:
477–480.

74. Abramson MJ, Puy RM, Weiner JM. Is allergen immunother-
apy effective in asthma? A meta-analysis of randomized con-
trolled trials. Am J Respir Crit Care Med 1995;151:969–974.

75. Ross RN, Nelson HS, Finegold I. Effectiveness of specific
immunotherapy in the treatment of asthma: a meta-analysis of
prospective, randomized, double-blind, placebo-controlled
studies. Clin Ther 2000;22:329–341.

76. Ross RN, Nelson HS, Finegold I. Effectiveness of specific
immunotherapy in the treatment of allergic rhinitis: an analysis

of randomized, prospective, single- or double-blind, placebo-
controlled studies. Clin Ther 2000;22:342–350.

77. Ross RN, Nelson HS, Finegold I. Effectiveness of specific
immunotherapy in the treatment of Hymenoptera venom
hypersensitivity: a meta-analysis. Clin Ther 2000;22:351–358.

78. Portnoy JM. Immunotherapy for asthma: unfavorable studies.
Ann Allergy Asthma Immunol 2001;87(Suppl):28–32.

79. Lowell FC, Franklin W. A double-blind study of the effective-
ness and specificity of injection therapy in ragweed hay fever.
N Engl J Med 1965;273:675–679.

80. Pichler CE, Helbling A, Pichler WJ. Three years of specific
immunotherapy with house-dust-mite extracts in patients with
rhinitis and asthma: significant improvement of allergen-
specific parameters and of nonspecific bronchial hyperreactiv-
ity. Allergy 2001;56:301–306.

81. Hunt KJ, Valentine MD, Sobotka AK, et al. A controlled trial
of immunotherapy in insect hypersensitivity. N Engl J Med
1978;299:157–161.

82. Bousquet J, Muller UR, Dreborg S, et al. Immunotherapy with
Hymenoptera venoms. Position paper of the Working Group
on Immunotherapy of the European Academy of Allergy and
Clinical Immunology. Allergy 1987;42:401–413.

83. Johnstone DE, Dutton A. The value of hyposensitization ther-
apy for bronchial asthma in children—a 14-year study. Pedi-
atrics 1968;42:793–802.

84. Cantani A, Arcese G, Lucenti P, et al. A three-year prospective
study of specific immunotherapy to inhalant allergens: evi-
dence of safety and efficacy in 300 children with allergic
asthma. J Investig Allergol Clin Immunol 1997;7:90–97.

85. Adkinson NF Jr, Eggleston PA, Eney D, et al. A controlled
trial of immunotherapy for asthma in allergic children. N Engl
J Med 1997;336:324–331.

86. Hedlin G, Wille S, Browaldh L, et al. Immunotherapy in
children with allergic asthma: effect on bronchial hyperreac-
tivity and pharmacotherapy. J Allergy Clin Immunol 1999;
103:609–614.

87. Cools M, Van Bever HP, Weyler JJ, Stevens WJ. Long-term
effects of specific immunotherapy, administered during child-
hood, in asthmatic patients allergic to either house-dust mite or
both house-dust mite and grass pollen. Allergy 2000;55:
69–73.

88. Des Roches A, Paradis L, Menardo JL, et al. Immunotherapy
with a standardized Dermatophagoides pteronyssinus extract.
VI. Specific immunotherapy prevents the onset of new sensi-
tizations in children. J Allergy Clin Immunol 1997;99:
450–453.

89. Ohashi Y, Nakai Y, Tanaka A, et al. Serologic study of the
working mechanisms of immunotherapy for children with pe-
rennial allergic rhinitis. Arch Otolaryngol Head Neck Surg
1998;124:1337–1346.

90. Portnoy JM. Immunotherapy for allergic diseases. Clin Rev
Allergy Immunol 2001;21:241–259.

91. Cantani A, Micera M. Is specific immunotherapy safe and
effective in children? Eur Rev Med Pharmacol Sci 2000;4:
139–143.

92. Norman PS, Winkenwerder WL, Lichtenstein LM. Immuno-
therapy of hay fever with ragweed antigen E: comparisons
with whole pollen extract and placebos. J Allergy 1968;42:
93–108.

93. Bousquet J, Becker WM, Hejjaoui A, et al. Differences in
clinical and immunologic reactivity of patients allergic to grass

VOLUME 90, JANUARY, 2003 31



pollens and to multiple-pollen species. II. Efficacy of a double-
blind, placebo-controlled, specific immunotherapy with stan-
dardized extracts. J Allergy Clin Immunol 1991;88:43–53.

94. Bousquet J, Hejjaoui A, Skassa-Brociek W, et al. Double-
blind, placebo-controlled immunotherapy with mixed grass-
pollen allergoids. I. Rush immunotherapy with allergoids and
standardized orchard grass-pollen extract. J Allergy Clin Im-
munol 1987;80:591–598.

95. Dolz I, Martinez-Cocera C, Bartolome JM, Cimarra M. A
double-blind, placebo-controlled study of immunotherapy with
grass-pollen extract Alutard SQ during a 3-year period with
initial rush immunotherapy. Allergy 1996;51:489–500.

96. Ortolani C, Pastorello EA, Incorvaia C, et al. A double-blind,
placebo-controlled study of immunotherapy with an alginate-
conjugated extract of Parietaria judaica in patients with Pa-
rietaria hay fever. Allergy 1994;49:13–21.

97. Creticos PS, Marsh DG, Proud D, et al. Responses to ragweed-
pollen nasal challenge before and after immunotherapy. J
Allergy Clin Immunol 1989;84:197–205.

98. Ariano R, Kroon AM, Augeri G, et al. Long-term treatment
with allergoid immunotherapy with Parietaria: clinical and
immunologic effects in a randomized, controlled trial. Allergy
1999;54:313–319.

99. Creticos PS, Reed CE, Norman PS, et al. Ragweed immuno-
therapy in adult asthma. N Engl J Med 1996;334:501–506.

100. Durham SR, Walker SM, Varga EM, et al. Long-term clinical
efficacy of grass-pollen immunotherapy. N Engl J Med 1999;
341:468–475.

101. Dreborg S, Agrell B, Foucard T, et al. A double-blind, multi-
center immunotherapy trial in children, using a purified and
standardized Cladosporium herbarum preparation. I. Clinical
results. Allergy 1986;41:131–140.

102. Horst M, Hejjaoui A, Horst V, et al. Double-blind, placebo-
controlled rush immunotherapy with a standardized Alternaria
extract. J Allergy Clin Immunol 1990;85:460–472.

103. Malling HJ. Diagnosis and immunotherapy of mould allergy.
IV. Relation between asthma symptoms, spore counts and
diagnostic tests. Allergy 1986;41:342–350.

104. Karlsson R, Agrell B, Dreborg S, et al. A double-blind, mul-
ticenter immunotherapy trial in children, using a purified and
standardized Cladosporium herbarum preparation. II. In vitro
results. Allergy 1986;41:141–150.

105. Malling HJ, Dreborg S, Weeke B. Diagnosis and immunother-
apy of mould allergy. V. Clinical efficacy and side effects of
immunotherapy with Cladosporium herbarum. Allergy 1986;
41:507–519.

106. Malling HJ, Djurup R. Diagnosis and immunotherapy of
mould allergy. VII. IgG subclass response and relation to the
clinical efficacy of immunotherapy with Cladosporium. Al-
lergy 1988;43:60–70.

107. Bertelsen A, Andersen JB, Christensen J, et al. Immunotherapy
with dog and cat extracts in children. Allergy 1989;44:
330–335.

108. Haugaard L, Dahl R. Immunotherapy in patients allergic to cat
and dog dander. I. Clinical results. Allergy 1992;47:249–254.

109. Ohman JL Jr, Findlay SR, Leitermann KM. Immunotherapy in
cat-induced asthma: double-blind trial with evaluation of in
vivo and in vitro responses. J Allergy Clin Immunol 1984;74:
230–239.

110. Varney VA, Edwards J, Tabbah K, et al. Clinical efficacy of
specific immunotherapy to cat dander: a double-blind, place-

bo-controlled trial. Clin Exp Allergy 1997;27:860–867.
111. Alvarez-Cuesta E, Cuesta-Herranz J, Puyana-Ruiz J, et al.

Monoclonal antibody-standardized cat extract immuno-
therapy: risk-benefit effects from a double-blind placebo
study. J Allergy Clin Immunol 1994;93:556–566.

112. Hedlin G, Graff-Lonnevig V, Heilborn H, et al. Immunother-
apy with cat- and dog-dander extracts. V. Effects of 3 years of
treatment. J Allergy Clin Immunol 1991;87:955–964.

113. Aas K. Hyposensitization in house dust allergy asthma: a
double-blind controlled study with evaluation of the effect on
bronchial sensitivity to house dust. Acta Paediatr Scand 1971;
60:264–268.

114. Pauli G, Bessot JC, Bigot H, et al. Clinical and immunologic
evaluation of tyrosine-adsorbed Dermatophagoides pteronys-
sinus extract: a double-blind placebo-controlled trial. J Allergy
Clin Immunol 1984;74:524–535.

115. Bousquet J, Hejjaoui A, Clauzel AM, et al. Specific immuno-
therapy with a standardized Dermatophagoides pteronyssinus
extract. II. Prediction of efficacy of immunotherapy. J Allergy
Clin Immunol 1988;82:971–977.

116. Bonno M, Fujisawa T, Iguchi K, et al. Mite-specific induction
of interleukin-2 receptor on T lymphocytes from children with
mite-sensitive asthma: modified immune response with immu-
notherapy. J Allergy Clin Immunol 1996;97:680–688.

117. Haugaard L, Dahl R, Jacobsen L. A controlled dose-response
study of immunotherapy with standardized, partially purified
extract of house dust mite: clinical efficacy and side effects. J
Allergy Clin Immunol 1993;91:709–722.

118. Bousquet J, Calvayrac P, Guerin B, et al. Immunotherapy with
standardized Dermatophagoides pteronyssinus extract. I. In
vivo and in vitro parameters after a short course of treatment.
J Allergy Clin Immunol 1985;76:734–744.

119. Olsen OT, Larsen KR, Jacobsen L, Svendsen UG. A 1-year,
placebo-controlled, double-blind house-dust-mite immuno-
therapy study in asthmatic adults. Allergy 1997;52:853–859.

120. Pichler CE, Marquardsen A, Sparholt S, et al. Specific immu-
notherapy with Dermatophagoides pteronyssinus and D. fari-
nae results in decreased bronchial hyperreactivity. Allergy
1997;52:274–283.

121. McHugh SM, Lavelle B, Kemeny DM, et al. A placebo-
controlled trial of immunotherapy with two extracts of Der-
matophagoides pteronyssinus in allergic rhinitis, comparing
clinical outcome with changes in antigen-specific IgE, IgG,
and IgG subclasses. J Allergy Clin Immunol 1990;86:
521–531.

122. Kang BC, Johnson J, Morgan C, Chang JL. The role of
immunotherapy in cockroach asthma. J Asthma 1988;25:
205–218.

123. Des Roches A, Paradis L, Knani J, et al. Immunotherapy with
a standardized Dermatophagoides pteronyssinus extract. V.
Duration of the efficacy of immunotherapy after its cessation.
Allergy 1996;51:430–433.

124. Jacobsen L, Nuchel Petersen B, Wihl JA, et al. Immunotherapy
with partially purified and standardized tree pollen extracts.
IV. Results from long-term (6-year) follow-up. Allergy 1997;
52:914–920.

125. Moller C, Dreborg S, Ferduosi HA, et al. Pollen immunother-
apy reduces the development of asthma in children with sea-
sonal rhinoconjunctivitis (the PAT-study). J Allergy Clin Im-
munol 2002;109:251–256.

126. Jacobsen L. Preventive aspects of immunotherapy: prevention

32 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



for children at risk of developing asthma. Ann Allergy Asthma
Immunol 2001;87:43–46.

127. Sampson HA. Food anaphylaxis. Br Med Bull 2000;56:
925–935.

128. Rance F. Current childhood food allergies [in French]. Allerg
Immunol 2000;32:366–376.

129. Nelson HS, Lahr J, Rule R, et al. Treatment of anaphylactic
sensitivity to peanuts by immunotherapy with injections of
aqueous peanut extract. J Allergy Clin Immunol 1997;99:
744–751.

130. Bannon GA, Cockrell G, Connaughton C, et al. Engineering,
characterization and in vitro efficacy of the major peanut
allergens for use in immunotherapy. Int Arch Allergy Immunol
2001;124:70–72.

131. Glover MT, Atherton DJ. A double-blind controlled trial of
hyposensitization to Dermatophagoides pteronyssinus in chil-
dren with atopic eczema. Clin Exp Allergy 1992;22:440–446.

132. Lockey RF, Nicoara-Kasti GL, Theodoropoulos DS, Bukantz
SC. Systemic reactions and fatalities associated with allergen
immunotherapy. Ann Allergy Asthma Immunol 2001;87:
47–55.

133. Malling HJ. Minimising the risks of allergen-specific injection
immunotherapy. Drug Saf 2000;23:323–332.

134. Greenberg MA, Kaufman CR, Gonzalez GE, et al. Late and
immediate systemic-allergic reactions to inhalant allergen im-
munotherapy. J Allergy Clin Immunol 1986;77:865–870.

135. Matloff SM, Bailit IW, Parks P, et al. Systemic reactions to
immunotherapy. Allergy Proc 1993;14;347–350.

136. Lockey RF, Benedict LM, Turkeltaub PC, Bukantz SC. Fatal-
ities from immunotherapy (IT) and skin testing (ST). J Allergy
Clin Immunol 1987;79:660–677.

137. Javeed N, Javeed H, Javeed S, et al. Refractory anaphylactoid
shock potentiated by �-blockers. Cathet Cardiovasc Diagn
1996;39:383–384.

138. Lang DM, Alpern MB, Visintainer PF, Smith ST. Increased
risk for anaphylactoid reaction from contrast media in patients
on �-adrenergic blockers or with asthma. Ann Intern Med
1991;115:270–276.

139. Lang DM, Alpern MB, Visintainer PF, Smith ST. Elevated risk
of anaphylactoid reaction from radiographic contrast media is
associated with both �-blocker exposure and cardiovascular
disorders. Arch Intern Med 1993;153:2033–2040.

140. Kivity S, Yarchovsky J. Relapsing anaphylaxis to bee sting in
a patient treated with �-blocker and Ca blocker. J Allergy Clin
Immunol 1990;85:669–670.

141. Toogood JH. Risk of anaphylaxis in patients receiving
�-blocker drugs. J Allergy Clin Immunol 1988;81:1–5.

142. Bickell WH, Dice WH. Military antishock trousers in a patient
with adrenergic-resistant anaphylaxis. Ann Emerg Med 1984;
13:189–190.

143. Jacobs RL, Rake GW Jr, Fournier DC, et al. Potentiated
anaphylaxis in patients with drug-induced �-adrenergic block-
ade. J Allergy Clin Immunol 1981;68:125–127.

144. Newman BR, Schultz LK. Epinephrine-resistant anaphylaxis
in a patient taking propranolol hydrochloride. Ann Allergy
1981;47:35–37.

145. Pumphrey RS. Lessons for management of anaphylaxis from a
study of fatal reactions. Clin Exp Allergy 2000;30:1144–1150.

146. Simons FE, Roberts JR, Gu X, Simons KJ. Epinephrine ab-
sorption in children with a history of anaphylaxis. J Allergy
Clin Immunol 1998;101:33–37.

147. Simons FE, Gu X, Johnston LM, Simons KJ. Can epinephrine
inhalations be substituted for epinephrine injection in children
at risk for systemic anaphylaxis? Pediatrics 2000;106:
1040–1044.

148. Simons FE, Gu X, Simons KJ. Outdated EpiPen and EpiPen Jr
autoinjectors: past their prime? J Allergy Clin Immunol 2000;
105:1025–1030.

149. Personnel and equipment to treat systemic reactions caused by
immunotherapy with allergenic extracts: American Academy
of Allergy and Immunology. J Allergy Clin Immunol 1986;
77:271–273.

150. Bousquet J, Hejjaoui A, Dhivert H, et al. Immunotherapy with
a standardized Dermatophagoides pteronyssinus extract: sys-
temic reactions during the rush protocol in patients suffering
from asthma. J Allergy Clin Immunol 1989;83:797–802.

151. Duplantier JE, Freeman TM, Bahna SL, et al. Successful rush
immunotherapy for anaphylaxis to imported fire ants. J Al-
lergy Clin Immunol 1998;101:855–856.

152. Golden DB, Kagey-Sobotka A, Norman PS, et al. Insect sting
allergy with negative venom skin test responses. J Allergy Clin
Immunol 2001;107:897–901.

153. Reisman RE. Insect sting allergy: the dilemma of the negative
skin test reactor. J Allergy Clin Immunol 2001;107:781–782.

154. van der Zee JS, de Groot H, van Swieten P, et al. Discrepancies
between the skin test and IgE antibody assays: study of hist-
amine release, complement activation in vitro, and occurrence
of allergen-specific IgG. J Allergy Clin Immunol 1988;82:
270–281.

155. Bryant DH, Burns MW, Lazarus L. The correlation between
skin tests, bronchial provocation tests and the serum level of
IgE specific for common allergens in patients with asthma.
Clin Allergy 1975;5:145–157.

156. Berg TL, Johansson SG. Allergy diagnosis with the radioal-
lergosorbent test: a comparison with the results of skin and
provocation tests in an unselected group of children with
asthma and hay fever. J Allergy Clin Immunol 1974;54:
209–221.

157. Wood RA, Phipatanakul W, Hamilton RG, Eggleston PA. A
comparison of skin prick tests, intradermal skin tests, and
RASTs in the diagnosis of cat allergy. J Allergy Clin Immunol
1999;103:773–779.

158. Vailes L, Sridhara S, Cromwell O, et al. Quantitation of the
major fungal allergens, Alt a 1 and Asp f 1, in commercial
allergenic products. J Allergy Clin Immunol 2001;107:
641–646.

159. Nelson HS, Ikle D, Buchmeier A. Studies of allergen extract
stability: the effects of dilution and mixing. J Allergy Clin
Immunol 1996;98:382–388.

160. Kordash TR, Amend MJ, Williamson SL, et al. Effect of
mixing allergenic extracts containing Helminthosporium, D.
farinae, and cockroach with perennial ryegrass. Ann Allergy
1993;71:240–246.

161. Nolte H. Optimal maintenance dose immunotherapy based on
major allergen content or potency labeling. Allergy 1998;53:
99–100.

162. Van Metre TE Jr, Adkinson NF Jr, Lichtenstein LM, et al. A
controlled study of the effectiveness of the Rinkel method of
immunotherapy for ragweed pollen hay fever. J Allergy Clin
Immunol 1980;65:288–297.

163. Grobe K, Becker WM, Schlaak M, Petersen A. Grass group I
allergens (�-expansins) are novel, papain-related proteinases.

VOLUME 90, JANUARY, 2003 33



Eur J Biochem 1999;263:33–40.
164. Nelson HS. Effect of preservatives and conditions of storage

on the potency of allergy extracts. J Allergy Clin Immunol
1981;67:64–69.

165. Anderson MC, Baer H. Antigenic and allergenic changes dur-
ing storage of a pollen extract. J Allergy Clin Immunol 1982;
69:3–10.

166. Bonifazi F, Bilo MB. Efficacy of specific immunotherapy in
allergic asthma: myth or reality? Allergy 1997;52:698–710.

167. Tankersley MS, Butler KK, Butler WK, Goetz DW. Local
reactions during allergen immunotherapy do not require dose
adjustment. J Allergy Clin Immunol 2000;106:840–843.

168. Kinkade S. Do patients with local reactions to allergy shots
require dosage reductions for subsequent injections? J Fam
Pract 2001;50:202.

169. Van Metre TE Jr, Adkinson NF Jr, Amodio FJ, et al. A
comparison of immunotherapy schedules for injection treat-
ment of ragweed pollen hay fever. J Allergy Clin Immunol
1982;69:181–193.

170. Taber AI, Muro MD, Garcia BE, et al. Dermatophagoides
pteronyssinus cluster immunotherapy: a controlled trial of
safety and clinical efficacy. J Investig Allergol Clin Immunol
1999;9:155–164.

171. Miller DL, Mansmann HC Jr. Rapid injection therapy in chil-
dren with intractable asthma: safety and technique. Ann Al-
lergy 1971;29:178–186.

172. Sharkey P, Portnoy J. Rush immunotherapy: experience with a
one-day schedule. Ann Allergy Asthma Immunol 1996;76:
175–180.

173. Bernstein JA, Kagen SL, Bernstein DI, Bernstein IL. Rapid
venom immunotherapy is safe for routine use in the treatment
of patients with Hymenoptera anaphylaxis. Ann Allergy 1994;
73:423–428.

174. Hejjaoui A, Ferrando R, Dhivert H, et al. Systemic reactions
occurring during immunotherapy with standardized pollen ex-
tracts. J Allergy Clin Immunol 1992;89:925–933.

175. Westall GP, Thien FC, Czarny D, et al. Adverse events asso-
ciated with rush Hymenoptera venom immunotherapy. Med J
Aust 2001;174:227–230.

176. Portnoy J, King K, Kanarek H, Horner S. Incidence of sys-
temic reactions during rush immunotherapy. Ann Allergy
1992;68:493–498.

177. Portnoy J, Bagstad K, Kanarek H, et al. Premedication reduces
the incidence of systemic reactions during inhalant rush im-
munotherapy with mixtures of allergenic extracts. Ann Allergy
1994;73:409–418.

178. Tankersley MS, Walker RL, Butler WK, et al. Safety and
efficacy of an imported fire and rush immunotherapy protocol
with and without prophylactic treatment. J Allergy Clin Im-
munol 2002;109:556–562.

179. Position statement on the administration of immunotherapy
outside of the prescribing allergist facility. Drugs and Anaphy-
laxis Committee of the American College of Allergy, Asthma
and Immunology. Ann Allergy Asthma Immunol 1998;81:
101–102.

180. Pajno GB, Barberio G, De Luca F, et al. Prevention of new
sensitizations in asthmatic children monosensitized to the
house dust mite by specific immunotherapy: a six-year fol-
low-up study. Clin Exp Allergy 2001;31:1392–1397.

181. La Rosa M, Ranno C, Andre C, et al. Double-blind placebo-
controlled evaluation of sublingual-swallow immunotherapy

with standardized Parietaria judaica extract in children with
allergic rhinoconjunctivitis. J Allergy Clin Immunol 1999;104:
425–432.

182. Passalacqua G, Albano M, Riccio A, et al. Clinical and im-
munologic effects of a rush sublingual immunotherapy to
Parietaria species: a double-blind, placebo-controlled trial. J
Allergy Clin Immunol 1999;104:964–968.

183. Purello-D’Ambrosio F, Gangemi S, Isola S, et al. Sublingual
immunotherapy: a double-blind, placebo-controlled trial with
Parietaria judaica extract standardized in mass units in pa-
tients with rhinoconjunctivitis, asthma, or both. Allergy 1999;
54:968–973.

184. Passalacqua G, Bagnasco M, Mariani G, et al. Local
immunotherapy: pharmacokinetics and efficacy. Allergy 1998;
53:477–484.

185. Bagnasco M, Mariani G, Passalacqua G, et al. Absorption and
distribution kinetics of the major Parietaria judaica allergen
(Par j 1) administered by noninjectable routes in healthy hu-
man beings. J Allergy Clin Immunol 1997;100:122–129.

186. Nelson HS, Oppenheimer J, Vatsia GA, Buchmeier A. A
double-blind, placebo-controlled evaluation of sublingual im-
munotherapy with standardized cat extract. J Allergy Clin
Immunol 1993;92:229–236.

187. Pajno GB, Morabito L, Barberio G, et al. Clinical and immu-
nologic effects of long-term sublingual immunotherapy in
asthmatic children sensitized to mites: a double-blind, placebo-
controlled study. Allergy 2000;55:842–849.

188. Marcucci F, Sensi L, Frati F, et al. Sublingual tryptase and
ECP in children treated with grass pollen sublingual immuno-
therapy (SLIT): safety and immunologic implications. Allergy
2001;56:1091–1095.

189. Bjorksten B, Moller C, Broberger U, et al. Clinical and im-
munological effects of oral immunotherapy with a standard-
ized birch pollen extract. Allergy 1986;41:290–295.

190. Litwin A, Flanagan M, Entis G, et al. Oral immunotherapy
with short ragweed extract in a novel encapsulated preparation:
a double-blind study. J Allergy Clin Immunol 1997;100:
30–38.

191. Oppenheimer J, Areson JG, Nelson HS. Safety and efficacy of
oral immunotherapy with standardized cat extract. J Allergy
Clin Immunol 1994;93:61–67.

192. Georgitis JW, Clayton WF, Wypych JI, et al. Further evalua-
tion of local intranasal immunotherapy with aqueous and al-
lergoid grass extracts. J Allergy Clin Immunol 1984;74:
694–700.

193. D’Amato G, Lobefalo G, Liccardi G, Cazzola M. A double-
blind, placebo-controlled trial of local nasal immunotherapy in
allergic rhinitis to Parietaria pollen. Clin Exp Allergy 1995;
25:141–148.

194. Andri L, Senna G, Andri G, et al. Local nasal immunotherapy
for birch allergic rhinitis with extract in powder form. Clin Exp
Allergy 1995;25:1092–1099.

195. Passalacqua G, Albano M, Ruffoni S, et al. Nasal immuno-
therapy to Parietaria: evidence of reduction of local allergic
inflammation. Am J Respir Crit Care Med 1995;152:461–466.

196. Andri L, Senna GE, Betteli C, et al. Local nasal immunother-
apy in allergic rhinitis to Parietaria: a double-blind controlled
study. Allergy 1992;47:318–323.

197. Andri L, Senna G, Betteli C, et al. Local nasal immunotherapy
for Dermatophagoides-induced rhinitis: efficacy of a powder
extract. J Allergy Clin Immunol 1993;91:987–996.

34 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



198. Passalacqua G, Albano M, Pronzato C, et al. Long-term fol-
low-up of nasal immunotherapy to Parietaria: clinical and
local immunological effects. Clin Exp Allergy 1997;27:
904–908.

199. Machiels JJ, Somville MA, Lebrun PM, et al. Allergic bron-
chial asthma due to Dermatophagoides pteronyssinus hyper-
sensitivity can be efficiently treated by inoculation of allergen-
antibody complexes. J Clin Invest 1990;85:1024–1035.

200. Spiegelberg HL, Orozco EM, Roman M, Raz E. DNA
immunization: a novel approach to allergen-specific immuno-
therapy. Allergy 1997;52:964–970.

201. Raz E, Tighe H, Sato Y, et al. Preferential induction of a Th1
immune response and inhibition of specific IgE antibody for-
mation by plasmid DNA immunization. Proc Natl Acad Sci
USA 1996;93:5141–5145.

202. Tighe H, Takabayashi K, Schwartz D, et al. Conjugation of
immunostimulatory DNA to the short ragweed allergen Amb a
1 enhances its immunogenicity and reduces its allergenicity. J
Allergy Clin Immunol 2000;106:124–134.

203. Jilek S, Barbey C, Spertini F, Corthesy B. Antigen-
independent suppression of the allergic immune response to
bee venom phospholipase A2 by DNA vaccination in CBA/J
mice. J Immunol 2001;166:3612–3621.

204. Kumar M, Behera AK, Hu J, et al. IFN-� and IL-12 plasmid
DNAs as vaccine adjuvant in a murine model of grass allergy.
J Allergy Clin Immunol 2001;108:402–408.

205. Kreig AM, Yi AK, Schorr J, Davis HL. The role of CpG
dinucleotides in DNA vaccines. Trends Microbiol 1998;6:
23–27.

206. Milgrom H, Fick RB Jr, Su JQ, et al. Treatment of allergic
asthma with monoclonal anti-IgE antibody: rhuMAb-E25
Study Group. N Engl J Med 1999;341:1966–1973.

207. Adelroth E, Rak S, Haahtela T, et al. Recombinant humanized
mAb-E25, an anti-IgE mAb, in birch pollen-induced seasonal
allergic rhinitis. J Allergy Clin Immunol 2000;106:253–259.

208. Foster PS, Hogan SP, Ramsay AJ, et al. Interleukin 5 defi-
ciency abolishes eosinophilia, airways hyperreactivity, and
lung damage in a mouse asthma model. J Exp Med 1996;183:
195–201.

209. Wills-Karp M, Luyimbazi J, Xu X, et al. Interleukin-13: cen-
tral mediator of allergic asthma. Science 1998;282:
2258–2261.

210. Izuhara K, Yanagihara Y, Hamaasaki N, et al. Atopy and the
human IL-4 receptor � chain. J Allergy Clin Immunol 2000;
106:S65–S71.

Requests for reprints should be addressed to:
Joint Council of Allergy, Asthma and Immunology
50 N. Brockway Street, #3–3
Palatine, IL 60067

VOLUME 90, JANUARY, 2003 35



Appendix 1. Documentation of allergen immunotherapy

Immunotherapy Content Form
The purpose of this form is to define the contents of the vaccine in enough detail that it could be duplicated if necessary.
This form should include the following:

● Appropriate patient identifiers, including patient name, number, and birth date
● Vaccine contents, including common name or genus and species of individual allergens and detailed description of all mixtures
● Extract (vaccine) manufacturer and catalog number or lot number of each component
● Volume of individual components of manufacturer’s vaccine and final concentration of each
● Type of diluent used (if any)
● Vaccine expiration date
Documentation of Informed Consent

Informed consent is a process by which a patient and physician discuss various aspects of a proposed treatment. Though many allergists use a written consent
form before starting immunotherapy, a reasonable alternative is simply to document the consent process in the medical record. The consent process usually
consists of a record of the following:

● Treatment proposed and its alternatives
● Benefits expected from the treatment
● Risks, including a fair description of how frequently adverse outcomes (including death) occur
● Anticipated duration of treatment
● Office policies that affect treatment

Since the informed consent process is complex and details may vary from state to state, each allergist/immunologist should decide how to document informed
consent. Legal advice may be useful.

Immunotherapy Vaccine Administration Form
This form (example in Appendix 2) should be used to document the administration of vaccine to a patient. Its design should be clear enough so that the person
administering an injection is unlikely to make an error in administration. It also should permit documentation in enough detail to allow later determination of
what was done. The form should contain the following:

● Appropriate patient identifiers, including patient name, number, and birth date. Placement of the patient’s picture on the form may be helpful, particularly when
more than 1 patient has the same name. If 2 or more patients have the same name, that fact should be noted on the form as well, as should a means of
distinguishing the 2 individuals.

● Name of the vaccine, including an indication of the dilution from the maintenance concentrate in volume per volume. Other identifiers, such as cap color,
number, or letter, may help to reduce the risk of an administration error.

● Dates and times of vaccine injection
● Volume of vaccine administered in milliliters (mL) with each injection. If a dose adjustment is required, it may be useful to note the next dose to be

administered. During the buildup phase, the dose can be determined using a standard schedule.
● Arm in which the injection was given (left or right). This may facilitate determination of which vaccine causes local reactions. Because local reactions do not

correlate reliably with systemic reactions, the presence of an immediate local reaction may not be a useful way to determine which vaccine caused a systemic
reaction. Although it is a common practice to alternate the arm into which a particular vaccine is given, there is no evidence that this is necessary.

● In patients with asthma (unstable asthma in particular), peak expiratory flow rate measurements may be considered before an injection. If done repeatedly over
time, this permits better determination of baseline peak expiratory flow rate. If a patient’s peak expiratory flow rate is significantly below baseline, the clinical
condition of the patient should be evaluated before administration of the injection.

● Description of any reactions. Dose adjustments may be necessary if reactions are frequent or severe.
● Details of any treatment given in response to a reaction should be documented in the medical record and referenced on the administration form.
● Any adjustment from the standard schedule and the reason for the adjustment (eg, missed appointments).
● Clinical status of the patient before the injection. In general, patients who have high fever or any significant systemic illness should not receive an injection. It is

desirable to document the patient’s clinical condition before each injection, particularly if the patient is symptomatic.
● Whether the patient has taken an antihistamine that day
● Whether any new medication has been taken since the last immunotherapy injection
Labels for Vaccine Vials

Each vial of vaccine should be labeled in a way that permits easy identification. Each label should include the following information:
● Appropriate patient identifiers, including patient name, medical record, number, and birth date
● General description of the vaccine contents. The detail with which the contents can be identified depends on the size of the label and the number of allergens

in the vial. Because of space limitations, it may be necessary to abbreviate the antigens. Possible abbreviations are as follows: tree, T; grass, G; bermuda, B;
weeds, W; ragweed, R; mold, M; Alternaria, Alt; Cladosporium, Cla; Penicillium, Pcn; cat, C; dog, D; cockroach, Cr; dust mite, DM; D. farinae, Df; D.
pteronyssinus, Dp; mixture, Mx. A full and detailed description of vial contents should be recorded on the prescription/content form.

● The dilution from the maintenance concentrate in volume per volume. If colors, numbers, or letters are used to identify the dilution, they also should be
included.

● Vaccine expiration date
Instruction Form for Use at an Outside Facility

An instruction form should accompany all patients who go to an outside facility for immunotherapy injections. It should include:
● General instructions for administration of immunotherapy
● Directions for adjusting the dose if there is a reaction
● Directions for adjusting the dose after an unexpected interval between injections
● Instructions for treating reactions if they occur

36 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



VOLUME 90, JANUARY, 2003 37



38 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



VOLUME 90, JANUARY, 2003 39



Appendix 4. Immunotherapy Injection Techniques

Immunotherapy should be given with a 26- or 27-gauge syringe with a 3⁄8- or 1⁄2-inch nonremovable needle. Syringes designed specifically
for immunotherapy are available from medical supply companies. The use of safety-engineered syringes with retractable needles is
becoming more common.

There should be no air in the hub of the syringe. Air can be expelled by flicking the syringe with a finger while holding the syringe with the
needle end up.

The immunotherapy injection usually is given in the posterior portion of the middle third of the upper arm at the junction of the deltoid and
triceps muscles. This location tends to have a greater amount of subcutaneous tissue than adjacent areas. Before the injection is given,
the skin should be wiped with an alcohol swab. This does not sterilize the area, but it does remove gross contamination from the skin
surface.

Immunotherapy injections should be given subcutaneously. Subcutaneous injections result in the formation of a reservoir of vaccine that is
slowly absorbed. Absorption that is too rapid, such as that after an intramuscular injection, could lead to a systemic reaction. The skin
should be pinched and lifted off of the muscles to avoid intramuscular or intravenous injection and to increase access to the
subcutaneous tissues.

Before injection, the syringe should be aspirated to check for blood return. If blood is present in the syringe, the needle should be removed
and the syringe discarded in an appropriate container (e.g., a sharps box). A fresh syringe and needle are necessary to determine
whether a blood vessel has been entered. Another dose of vaccine should be drawn into a new syringe and a different site chosen for
the injection. In theory, removal of the syringe when blood is present reduces the likelihood of intravenous administration, which could
lead to a systemic reaction. After use, the syringe and needle should be discarded appropriately.

The plunger should be depressed at a rate that does not result in wheal formation or excessive pain. Immediately after removal of the
needle, mild pressure should be applied to the injection site for approximately 1 minute. This reduces the chance of leakage of the
vaccine, which could result in a local reaction.
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