
 A
llergen immunotherapy involves 
subcutaneous injections of gradu-
ally increasing quantities of spe-
cific allergens to an allergic patient 

until a dose is reached that will raise the 
patient’s tolerance to the allergen over time, 
thereby minimizing symptomatic expression 
of the disease. Because the proteins and gly-
coproteins used in allergen immunotherapy 
are extracted from materials such as pollens, 
molds, pelt, and insect venoms, they were 
originally called allergen extracts. In 1998, 
the World Health Organization (WHO) pro-
posed the term “allergen vaccine” to replace 
“allergen extract,” because allergen immu-
notherapy is an immune modifier just as 
vaccines are.1

The efficacy of allergen immunotherapy has 
been known since 1911, when Noon injected 
an extract of grass pollen into a person in 

England whose allergic symptoms coincided 
with the pollination of grass.2 Since then, 
controlled studies have shown that allergen 
immunotherapy is effective in patients with 
allergic rhinitis, allergic conjunctivitis, aller-
gic asthma, and allergic reactions to Hymen-
optera venom.3-6 Patients with one or more 
of these diagnoses are considered for immu-
notherapy if they have well-defined, clini-
cally relevant allergic triggers that markedly 
affect their quality of life or daily function, 
and if they do not attain adequate symptom 
relief with avoidance measures and phar-
macotherapy. Despite proven efficacy, the 
exact mechanism of allergen immunotherapy 
remains unknown.

Selection of Patients
To make a definitive diagnosis of allergy, IgE-
mediated, type I, immediate-hypersensitivity 

�

 Patient information: 
A handout on allergy 
shots, written by the 
authors of this article, is 
provided on page 703.

See page 633 for 
definitions of strength-of-
recommendation labels.
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Allergen immunotherapy (also called allergy vaccine therapy) involves 
the administration of gradually increasing quantities of specific aller-
gens to patients with IgE-mediated conditions until a dose is reached 
that is effective in reducing disease severity from natural exposure. 
The major objectives of allergen immunotherapy are to reduce 
responses to allergic triggers that precipitate symptoms in the short 
term and to decrease inflammatory response and prevent develop-
ment of persistent disease in the long term. Allergen immunotherapy 
is safe and has been shown to be effective in the treatment of stinging-
insect hypersensitivity, allergic rhinitis or conjunctivitis, and allergic 
asthma. Allergen immunotherapy is not effective in the treatment of 
atopic dermatitis, urticaria, or headaches and is potentially dangerous 
if used for food or antibiotic allergies. Safe administration of allergen 
immunotherapy requires the immediate availability of a health care 
professional capable of recognizing and treating anaphylaxis. An 
observation period of 20 to 30 minutes after injection is mandatory. 
Patients should not be taking beta-adrenergic blocking agents when 
receiving immunotherapy because these drugs may mask early signs 
and symptoms of anaphylaxis and make the treatment of anaphylaxis 
more difficult. Unlike antiallergic medication, allergen immunother-
apy has the potential of altering the allergic disease course after three 
to five years of therapy. (Am Fam Physician 2004;70:689-96,703-4. 
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skin testing typically is performed by scratch-
ing diluted allergen into the skin surface or 
by injecting it intradermally. A positive skin 
test reaction reflects the presence of specific 
IgE antibodies to the tested allergen, and a 

correlation of the specific IgE 
antibodies with the patient’s 
symptoms, suspected triggers, 
and allergen exposure is defini-
tive. In vitro, allergen-specific 
immunoassays to detect serum 
IgE antibodies are less sensitive 
than skin testing but may be 

used in patients with skin diseases that would 
obscure skin testing results or in those who 
cannot stop taking medications that suppress 
the skin test response. The circumstances in 
which allergen immunotherapy is particu-
larly useful are summarized in Table 1. The 
allergens for which immunotherapy is known 
to be effective are Hymenoptera venom,5 pol-
lens,5,6 cat dander,7 dust mites,8 cockroaches,9 
and fungi.10 Allergy immunotherapy is not 
efficacious for atopic dermatitis, urticaria, 
or headaches, and cannot be used for food 
allergies because the risk of anaphylaxis is 
too great.

Benefits
Durham and colleagues11 conducted a ran-
domized, double-blind, placebo-controlled 
trial to look at effects in patients who had 

received three to four years of immuno-
therapy. They were able to demonstrate a 
marked reduction in allergy symptom scores 
and antiallergic medication usage, as well 
as an alteration in the natural course of 
allergic disease. Preliminary reports suggest 
that immunotherapy for allergic rhinitis 
may reduce the risk for later development 
of asthma in children.12,13 In addition, early 
treatment with allergen immunotherapy in 
children who were sensitive only to house 
dust mites reduced development of sen-
sitivity to other allergens.14 In contrast to 
the use of antiallergic medication, allergen 
immunotherapy has the potential to alter 
the natural course of allergic disease and 
prevent progression or development of mul-
tiple allergies. Consequently, many allergists 
have suggested its use earlier in the course of 
allergic disease.

In 2000, the Immunotherapy Commit-
tee of the American Academy of Allergy, 
Asthma, and Immunology (AAAAI) pro-
vided a five-year cost comparison of medi-
cation usage and single-injection allergen 
immunotherapy for allergic rhinitis. The 
cost of medications is much greater than that 
of single-injection immunotherapy. Long-
term costs deriving from the morbidity and 
complications of allergic diseases are not 
established, but allergies usually begin early 
in life and persist if not treated with allergen 
immunotherapy. A reasonable assumption is 
that allergen immunotherapy dramatically 
lowers the cost of treating allergic diseases.

TABLE 1

Best Indications for Immunotherapy

Allergic rhinitis, conjunctivitis, or allergic 
asthma

History of a systemic reaction to Hymenoptera 
and specific IgE antibodies to Hymenoptera 
venom

Patient wishes to avoid the long-term use or 
potential adverse effects of medications

Symptoms are not adequately controlled by 
avoidance measures or medications

Cost of immunotherapy will be less than cost 
of long-term medications
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Standardization, Storage, and  
Mixing of Allergen Vaccines

Ideally, vaccines should be standardized 
with a defined potency and labeled with 
a common unit.15 Such standardization 
would eliminate the variability in vaccines 
and allow for safer and more effective dos-
ing. The Bioequivalent Allergy Unit (BAU), 
which is assigned by the U.S. Food and Drug 
Administration based on quantitative skin 
testing performed on a reference population 
of allergic patients known to be highly skin-
test–reactive to that allergen, reflects clinical 
potency and is currently used for standard-
ization of vaccines.

Standardized allergens available in the 
United States include cat dander, grass pol-
lens, dust mites, and short ragweed pollen. 
Unstandardized vaccines may vary widely 
in biologic activity based on manufac-
turer and by lot, depending on the allergen 
content of the raw material and the condi-
tions of extraction. Furthermore, the label-
ing conventions of Protein Nitrogen Units 
(PNUs) or weight by volume (wt/V) ref lect 
protein content but not allergenic potency. 
Research is underway on new technologies 
for DNA and protein analysis that would 
allow an allergen vaccine to be character-
ized by the content of the major allergen 
and the consistency of each lot to be moni-
tored accurately.

Vaccine strength is maintained by a num-
ber of procedures, including lyophilization 
and reconstitution with a stabilizer that 

contains an antimicrobial agent. A volume 
effect can occur as a result of adherence of 
the allergen to the vial surface; the larger 
the surface area of the vial, the more allergen 
is lost. Glycerol and human serum albu-
min (0.03 percent) are used to 
mitigate the volume effect. Glyc-
erol has the added advantage of 
being an antimicrobial agent. At 
a concentration of 50 percent, 
glycerol inhibits enzymatic deg-
radation of the allergens, but 
it may be irritating at this con-
centration. The combination of 
human serum albumin as a stabilizer and 
phenol as an antimicrobial additive often is 
used. However, human serum albumin typi-
cally is refused by patients who are Jehovah’s 
Witnesses.

Vaccines must be stored properly to pre-
serve biologic activity (Table 2).16,17 Vaccines 
should be refrigerated at 4°C (39.2°F) because 
storage at ambient room temperature results 
in loss of potency within weeks, with deg-
radation occurring within days at higher 
temperatures. Critical to vaccine potency is 
the dilution effect: highly concentrated vac-
cines are more stable than dilute vaccines.18 
The vaccine label should always be checked 
for the expiration date.

For immunotherapy to be effective, an 
optimal dose of each allergen must be 
determined. When a patient has multiple 
sensitivities caused by related and unre-
lated allergens, vaccines containing mix-
tures of these allergens may be prescribed. 
As multiple vaccines are mixed, not only 
will the concentration of each allergen be 
decreased, but certain allergens will inter-
act. For example, fungi, dust mites, insect 
venoms, and cockroach have high proteo-
lytic enzyme activity and may be combined 
with each other but should not be mixed 
with other allergens. Insect venoms usually 
are given alone.

Vaccine Administration
The maintenance concentrate is the dose of 
vaccine that is considered to be therapeuti-
cally effective for each of its constituent 
components. The maintenance concentrate 

TABLE 2

Factors Affecting Allergen  
Vaccine Potency

Time (always check the expiration date)

Storage temperature

Concentration

Volume of the vial

Type and number of allergens in the vial

Diluent used

Preservatives added

Information from references 16 and 17.

 The maintenance con-
centrate is the dose of 
vaccine considered to be 
therapeutically effective 
for each of its constituent 
components.



692 American Family Physician www.aafp.org/afp Volume 70, Number 4 � August 15, 2004 

should be determined by a prescribing aller-
gist and clearly written on a standardized 
Maintenance Concentrate Prescription Form 
(available online at http://www.aaaai.org). An 
optimal maintenance dose in the range of 5 to  
20 mcg of major allergen per injection cor-
relates with efficacy. Maintenance concen-
tration is usually achieved by administering 
between 18 and 27 serial dose increments 
at weekly intervals (a build-up schedule 
written by the allergist) until the mainte-
nance concentrate is achieved. In a typical 
build-up schedule, the patient will reach 
the maintenance concentrate in six months, 
but patients with a higher degree of allergen 
sensitivity may require a longer build-up 

phase. The maintenance dose usually is 
administered every three to four weeks, and 
maximum benefit typically is achieved in 
four to five years. Some patients will note 
early improvement in their symptoms, but 
long-term benefit seems to be related to the 
cumulative dose of vaccine given over time.

To reduce administration errors, the 
AAAAI recommends a universal, consistent, 
and redundant labeling system for every vial 
(Table 3).18

Some circumstances warrant adjustments 
in the dosage schedule. In these situations, 
communication between the family physi-
cian and the prescribing allergist is encour-
aged to increase safety and avoid unexpected 
reactions. If the interval between injections is 
prolonged (Table 4), the dose of vaccine must 
be reduced; when a new maintenance vial 
is obtained from the manufacturer, a dose 
reduction of 50 percent is recommended. 
For example, 0.5 mL of 1:500 V/V dilution 
should be reduced to 0.25 mL of 1:500 V/V 
dilution. The dose is increased every seven to 
14 days until the maintenance dose is reached 
again. No evidence-based guidelines for dose 
adjustments following local, systemic, or 
delayed reactions are available, and the aller-
gist should provide treatment suggestions for 
each of these reactions (Table 5).

Listed in Table 6 are items that should be 
reviewed before injecting the patient. The 
desired injection site is the outer aspect of 
the upper arm, midway between the shoul-
der and the elbow in the groove between the 
deltoid and triceps muscles. The injection 
is given subcutaneously, preferably with a  
26- or 27-gauge needle; if blood is aspi-
rated initially, the vaccine should not be 
injected. The plunger on the syringe should 
be depressed at a rate that does not result 
in wheal formation or excessive pain. Mild 
pressure should be applied to the injection 
site for about one minute, and a bandage may 
be placed if needed. Rubbing the injected 
area causes rapid absorption and should be 
avoided.

Safety Issues
Allergen immunotherapy is safe, but the 
potential for an adverse reaction is always 

TABLE 3

Required Information on Vaccine Vials

Patient’s name, date of birth, and patient number

Generalized content of the vaccine*

Expiration date

Dilution from maintenance concentrate in volume per volume (v/v)

Number identifier†

Appropriate colored caps‡

*—Specific contents of each vaccine should be written on a standardized form similar to 
the “Immunotherapy Mix Components” form found online at: http://www.aaaai.org.
†—In the numbering system, the maintenance concentrate should always be number 1; 
subsequent dilutions should be numbered from the maintenance concentrate.
‡—The color-coding system should always start with red for the maintenance con-
centrate followed by yellow, blue, green, and silver, in that order.

Information from reference 18.

TABLE 4

Sample Adjustment to Immunotherapy Following 
Interruption of Dosage Schedule

Weeks from last injection Dosage adjustment*

6 Repeat previous dose.

7 Drop back two increments.

8 Drop back three increments.

9 Check with allergist.

NOTE: Patients on maintenance therapy (injections every three to four weeks). 
Increments are provided by the allergist.

*—Patients must return weekly until they reach the maintenance concentrate again.
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present. Although these reactions are rare, 
they can be life-threatening. In 1924, Lam-
son reported the first case of death follow-
ing immunotherapy.19 A statistical review of 
the literature about systemic reactions fol-
lowing allergen immunotherapy by Lockey 
and colleagues20 found that severe systemic 
reactions occurred in less than 1 percent of 
the patients receiving conventional immu-
notherapy in the United States. From 1985 
to 1993 in the United States, 52.3 mil-
lion administrations of immunotherapy 
resulted in 35 deaths. These numbers equate 
to a mortality incidence of less than one per  
1 million.21

Patients with medical conditions that 
reduce their ability to survive systemic aller-
gic reactions are not candidates for allergen 
immunotherapy. Examples of such condi-
tions include chronic lung disease with a 
forced expiratory volume in one second 
(FEV1) of less than 50 percent, beta-blocker 
or angiotensin-converting enzyme (ACE) 
inhibitor therapy, unstable angina or myocar-
dial infarction, uncontrolled hypertension, 
and major organ failure. Allergen immuno-
therapy also cannot be used in patients who 
would have difficulty reporting signs and 
symptoms of a systemic reaction, such as 
children younger than three or four years. 
In addition, beta-blocker or ACE-inhibitor 
therapy may mask early signs of anaphy-
laxis. Patients who have not been compliant 
with other forms of therapy are not likely 
to be compliant with immunotherapy, thus 
necessitating frequent alteration in dosage 
schedules and increasing the chance for 
errors. Patients should be assessed with each 
injection for newly acquired risks that may 
not have been present at the beginning of 
allergen immunotherapy.

Patients with severe, poorly controlled 
asthma are at higher risk for systemic reactions 
to immunotherapy injections than patients 
with stable, well-controlled asthma.20 Some 
physicians measure peak expiratory flow 
readings in all patients with asthma before 
administering allergen immunotherapy and 
withhold injections if the reading is less than 
70 percent of predicted. Other measures that 
should be performed to minimize the risk of 

adverse reactions to allergen immunotherapy 
are listed in Table 6.

Because a systemic reaction occurring 
during pregnancy may produce severe fetal 
hypoxia or precipitate premature uterine 
contractions, immunotherapy should not 
be initiated during pregnancy.18 However, 
immunotherapy can be maintained during 
pregnancy provided the patient is toler-
ating and benefiting from the injections. 

TABLE 5

Potential Adverse Reactions to Allergy Vaccines  
and Suggested Treatment

Adverse reaction Suggested treatments

Local reaction

Common, occurs at 
the injection site, IgE-
mediated, manifested 
primarily by wheal and 
flare with pruritus, 
usually begins 20 to 30 
minutes after injection

Local cold pack; oral antihistamine; topical 
steroid; if reaction recurs, consider 
premedication with an antihistamine; rinse 
the syringe with diphenhydramine (Benadryl) 
or epinephrine before vaccine; consult 
allergist for dose adjustment

Large local induration

Occurs at injection site, 
IgG complex (Arthrus) 
reaction, manifested by 
pain, tenderness, and 
hard swelling

Oral steroids, nonsteroidal anti-inflammatory 
drug, oral antihistamine

Systemic reactions

Low incidence (< 0.05 
to 3.5 percent), 
manifestations can 
include: urticaria, 
angioedema, increased 
respiratory symptoms 
(nasal or pulmonary), 
increased ocular 
symptoms, and 
hypotension.

Tourniquet above injection site; aqueous 
epinephrine 1:1,000 IM: (adults, 0.3 mL; 
children, 0.01 mL per kg; readminister every 
10 minutes if systemic symptoms persist, up 
to three times); diphenhydramine, IM or IV 
(adults, 25 to 50 mg; children, 1 to 2 mg 
per kg); histamine H2 receptor blockers IV or 
orally for epinephrine-resistant hypotension; 
IV fluids or vasopressors, as needed; 
consider glucagon if patient is taking a 
beta blocker; consult allergist before any 
additional doses.

Delayed reaction

May be local or systemic 
 
 
 

Oral antihistamine (liquid is preferred); 
prednisone, 5 to 20 mg orally every 12 hours 
for two doses (depending on the patient’s 
weight); epinephrine is not helpful; consult 
allergist for dose adjustment.

IM = intramuscular; IV = intravenous.
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The immunotherapy dose should not be 
increased in a pregnant patient until after 
delivery.

Anaphylaxis is the most serious risk 
related to allergen immunotherapy. The vac-
cines must be administered in a setting with 
trained professionals who are equipped to 
recognize and treat anaphylaxis22 (Table 7). 
A retrospective study found that most sys-
temic reactions occurred within 30 minutes 
of injection.23 Hence, the current recommen-
dation is to allow at least 20 to 30 minutes of 
observation following an injection. Patients 
who have had a systemic reaction after 
more than 30 minutes following an injection 
require longer observation; in addition, they 
should be given injectable epinephrine to 
carry and instructions about how to use it. 
Nonetheless, reactions may occur without 
warning signs or symptoms, and documen-
tation of informed consent must be obtained 
from the patient (Figure 1).

Assessment of Immunotherapy Efficacy
After one year on a maintenance dose, clini-
cal improvement should be apparent.24 The 
therapy often may be discontinued after three 
to five years because by then the disease course 
has been altered.11 Evaluation by an allergist, 
at least annually, should include monitoring of 
adverse reactions, assessment of efficacy, rein-
forcement of compliance and safe administra-
tion of immunotherapy, and determination of 
whether adjustments in the dosing schedule or 
allergen content are necessary.
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Informed Consent

Date:

Patient name:

Date of birth:

I have been made aware by __________________________________________________ of the 
following:

During the build-up phase of my allergen immunotherapy (allergy injections), I agree to come 
every seven to 10 days to safely increase my vaccines at every visit. If more than 10 days have 
passed since my last visit, my dose will be adjusted as necessary.

Local reactions are not uncommon. I will monitor the size of the reactions and the length of 
time they last and inform the medical staff.

Generalized reactions occur less commonly and may include symptoms of itching of the skin; 
sudden itching of the nose, mouth, ears, and throat; hives, wheezing, coughing, tightness of 
the chest, plugging of the nose, or sneezing. Although rare, serious reactions may result in 
significant respiratory reactions or anaphylactic shock, which may be life-threatening. A serious 
reaction usually occurs within 30 minutes after an injection.

I agree to remain in the medical facility for 30 minutes after my injections and to immediately 
report any symptoms to the medical staff.

I have had the opportunity to have all of my questions about allergen immunotherapy 
answered to my satisfaction. I have been informed of the potential risks and benefits of 
allergen immunotherapy and available alternative therapies.

Signature of patient or guardian: _____________________________________________________
 
Date: _________________________

Signature of witness: _______________________________________________________________

Date: _________________________

Figure 1. Example of informed consent form for allergen immunotherapy.
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Strength of Recommendations

Key clinical recommendation SOR labels References

Allergen immunotherapy is effective in patients with allergic rhinitis, 
allergic conjunctivitis, allergic asthma, and allergic reactions to 
Hymenoptera venom.

A 3, 4, 5, 6

The allergens for which immunotherapy is known to be effective are 
Hymenoptera venom, pollens, cat dander, dust mites, cockroach,  
and fungi.

A 
B

5, 6, 8, 10 
7, 9

In patients who had received three to four years of immunotherapy, 
a marked reduction in allergy symptom scores and antiallergic 
medication usage, as well as an alteration in the natural course of 
allergic disease, was demonstrated.

A 11

Immunotherapy for allergic rhinitis may reduce the risk for later 
development of asthma in children.

B 12, 13

Early treatment with allergen immunotherapy in children who 
were sensitive only to house dust mites reduced development of 
sensitivity to other allergens.

C 14

Patients with severe, poorly controlled asthma are at higher risk for 
systemic reactions to immunotherapy injections than patients with 
stable, well-controlled asthma.

B 20


