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Allergy immunotherapy:  
Who, what, when …  
and how safe?
The evidence-based answers to these and other 
questions will help you to update your knowledge of 
allergy immunotherapy.

The prevalence of allergic disease in the general popu-
lation is quite high; 8.3% of adults and children have 
asthma and 11.4% of children have skin allergies.1 Food 

allergies are present in 8% of children and 5% of adults,2 and up 
to 10% of anaphylactic reactions in the United States are due to 
stinging insects.3 

Moderate-to-severe food and environmental allergies can 
negatively affect multiple organ systems and significantly im-
pact morbidity and mortality.4 Quality of life and the financial 
well-being of patients with allergic diseases, as well as that of 
their families, can also be significantly impacted by these con-
ditions.4,5 High prevalence and burden of disease mandate 
that family physicians (FPs) stay up-to-date on the full array 
of treatment options for allergic diseases. What follows are 
6 common questions about allergy immunotherapy (AIT) and 
the evidence-based answers that will help you to identify and 
treat appropriate candidates, as well as educate them along  
the way. 

Who is a candidate for AIT? 
Patients with moderate-to-severe immunoglobulin (Ig)E-mediat-
ed allergies whose symptoms are not adequately controlled by 
medications and allergen trigger avoidance are candidates for 
AIT.6-8 Skin prick/puncture testing provides the most reliable 
and cost-effective confirmation of allergies that are suspected, 
based on patient history and clinical assessment for allergic 
symptoms.9 Life-threatening reactions to skin prick/puncture 
testing are rare.9 While in vitro (laboratory) testing for IgE 
levels to specific antigens may be more convenient for patients 
and less invasive than skin prick/puncture testing, it is also 
less sensitive and less reliable at quantifying the severity of 
sensitization.9 

Strength of recommendation (SOR)

	A 	� Good-quality patient-oriented 
evidence

  	B 	�� Inconsistent or limited-quality 
patient-oriented evidence

 �	C 	� Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Diagnose allergies that  
are amenable to allergy  
immunotherapy (AIT) using 
skin prick/puncture allergy 
testing in conjunction  
with clinical symptoms,  
triggers, and exposure.  A

❯ Do not use AIT for  
urticaria, angioedema, 
drug hypersensitivity, 
or latex allergy.  A

❯ Do not initiate AIT during 
pregnancy or in patients 
with acquired immune 
deficiency syndrome or 
severe asthma.  C
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What constitutes AIT? 
AIT is a disease-modifying treatment that, 
along with allergen avoidance, can provide 
long-term remission of allergic disease in 
certain circumstances.6,7 Consistent gradual 
exposure to an allergen helps to dampen 
the inflammatory reaction driven by T cells 
and B cells, producing clinical tolerance or 
desensitization that persists after the dis-
continuation of AIT.8 While subcutaneous 
immunotherapy (SCIT) is the most widely 
known type of AIT (ie, allergy shots), there 
are additional ways that AIT can be admin-
istered. These include sublingual immu-
notherapy (SLIT), venom immunotherapy 
(VIT), and oral immunotherapy (OIT). The 
selection of the route of administration 
depends on the exact nature and symp-

toms of the allergic condition being treated  
(TABLE6,8-12). 

AIT involves 2 phases
The first phase is the induction or buildup 
phase during which patients are given gradu-
ally increasing amounts of allergen to induce 
a protective immunologic response.6 After 
8 to 28 weeks, the maintenance phase begins, 
during which continued, consistent allergen 
exposure is designed to prevent relapse of, 
and facilitate continued remission of, allergy 
symptoms.6 The maintenance phase of AIT 
can last 24 to 48 months.6,10 Certain patients 
may qualify for an expedited AIT regimen 
called cluster or rush immunotherapy.6  

Conventional schedules for AIT involve 
increasing the dose of allergen given at each 
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Allergy immunotherapy  
has been shown to  
produce a 2.7- to  
13.7-fold overall  
improvement in  
hypersensitivity  

reactions.
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While lab testing 
may be more 
convenient for 
patients and less 
invasive than 
skin prick/ 
puncture testing, 
it is also less 
sensitive and 
less reliable at 
quantifying the 
severity of  
sensitization.

visit (1-3 doses/wk), whereas rush dosing in-
volves multiple, increasing doses given in a 
single extended visit to reach therapeutic de-
sensitization faster.6 AIT has been shown to 
produce a 2.7- to 13.7-fold overall improve-
ment in hypersensitivity reactions.10

Length of therapy must be individualized
Experts recommend that the length of treat-
ment with AIT be customized for each patient 
based on the severity of pretreatment allergy 
symptoms, the benefit experienced with 
AIT, the inconvenience of AIT to the patient, 
and the anticipated impact of symptom re-
lapse.6,10 There are no physiologic symptoms 
or objective tests that predict which patients 
will remain in remission after discontinuing 
AIT; thus, a joint task force of allergy experts 
suggests that the decision to restart AIT in 
patients who have a relapse in allergic symp-
toms should be made based on the same fac-
tors used to determine the duration of the 
maintenance phase.6 

These allergens are appropriate for AIT 
Allergens may be described in terms of mech-
anism and chronicity of exposure. While 
avoidance of offending allergens is recom-
mended for those who are sensitized, avoid-
ance is not always possible.6,7,9,13 AIT has been 
studied as a therapeutic modality to prevent 

exposure-related symptoms associated with 
each of the following types of allergens.6,7,9,11,14

❚ Inhalant allergens circulate in dis-
turbed and undisturbed air and may be 
seasonal (eg, pollen), perennial (eg, cat/dog 
allergens), and/or occupational.9 They can 
derive from the indoors (eg, cockroach, cat, 
dog, dust mite) or outdoors (eg, tree, grass, 
or weed pollen ),6,7,9,11 and serve as triggers for 
many allergic diseases such as allergic rhini-
tis (AR), allergic rhinoconjunctivitis, allergic 
dermatitis, and asthma.7,13 

❚ Food allergens. Sensitization to food 
allergens may produce a range of symp-
toms.6,7 One person may experience nothing 
more than tingling of the lips when eating a 
peach, while another may experience throat 
tightness and anaphylaxis due to the aroma 
of shellfish cooking.

❚ Occupational allergens. Exposure to 
occupational allergens varies depending on 
the setting. Those who work in health care or 
with animals can be exposed to allergens (eg, 
latex and animal proteins, respectively) that 
can cause skin or respiratory hypersensitiv-
ity reactions. Occupational allergens can also 
include chemicals; workers in agriculture or 
housekeeping may be particularly at risk.

❚ Insect allergens. Envenomation by 
stinging insects of the order Hymenoptera 
(bees, yellow jackets, hornets, wasps, fire 

TABLE 

Indications for types of allergy immunotherapy6,8-12 
Conditions SCIT SLIT

Allergic rhinitis Yes Yes

Allergic asthma Yes Yes

Hymenoptera allergy Yes No

Food allergiesa No No

Dog allergyb Yes No

Cat allergy Yes No

Atopic dermatitisc Maybe Maybe

Contact dermatitis No No

Urticaria No No

Angioedema No No

AIT, allergy immunotherapy; SCIT, subcutaneous immunotherapy; SLIT, sublingual immunotherapy.
aAIT for food allergies is considered investigational; future studies are planned.
bDog extracts are not standardized; AIT tends to have lower efficacy with heterogeneity of dog breeds. 
cAIT has produced improvement in those with atopic dermatitis and dust/grass hypersensitivity.
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Adults with  
asthma treated 
with allergy  
immunotherapy 
use less rescue 
medication 
when compared 
to those taking  
placebo.

ants) most commonly causes a pruritic, pain-
ful local reaction, but patients sensitized to 
Hymenoptera venom experience systemic 
allergic reactions that range from mild to  
life-threatening.3,6,7

When should you use AIT?
Allergic rhinitis (AR). AR can be triggered 
by exposure to indoor or outdoor inhalant 
allergens. Research has shown AIT to be 
an effective treatment for AR and the con-
junctivitis caused by inhaled environmental 
allergens.15-17 AIT results in improved symp-
tom control and decreased use of rescue 
medication (standardized mean difference 
[SMD] -0.32; 95% confidence interval [CI], 
-0.23 to -0.33, favoring AIT intervention) in 
patients with seasonal or perennial AR.15-17

SCIT effectiveness has been demonstrat-
ed in sensitized patients who have symptoms 
associated with pollen, animal allergens, dust 
mites, and mold/fungi,15,16 and SCIT may be 
effective for the treatment of symptoms as-
sociated with cockroach exposure.11 SLIT is 
approved by the US Food and Drug Admin-
istration (FDA) for the treatment of several 
pollen allergens with efficacy rates similar 
to those of SCIT and with no significant dif-
ference in adverse events (AEs).8,15,16 Direct 
comparison studies of SCIT and SLIT prepa-
rations for treating grass allergy, while of low 
quality, showed comparable reductions in al-
lergic rhinoconjunctival symptoms.15

❚ Asthma. AIT (SCIT and SLIT) has been 
shown to be effective and safe in patients 
with mild-to-moderate asthma associated 
with inhalant allergens. Asthma should be 
controlled prior to initiation of AIT.6,8,10 Well-
known allergic triggers for asthma exacer-
bation include indoor inhaled allergens 
(eg, house dust mite, animal dander, cock-
roach), outdoor inhalant allergens (plants, 
pollen), and occupational inhaled aller-
gens (silkworm, weevil).11,13 

In one meta-analysis of 796 patients with 
asthma from 19 different randomized con-
trolled trials, SCIT significantly decreased 
asthma-related symptom scores (SMD = 
-0.94; 95% CI, -1.58 to -0.29; P = .004), as well 
as asthma medication scores (SMD = -1.06; 
95% CI, -1.70 to -0.42; P = .001).18 While AIT 

has not been shown to improve lung func-
tion, meta-analyses have shown that adults 
with asthma treated with AIT experience 
fewer/less severe exacerbations and use less 
rescue medication when compared with 
those taking placebo.19,20 Furthermore, stud-
ies have shown that SCIT and SLIT reduce 
asthma symptoms and asthma medication 
use compared with placebo or usual care in 
the pediatric population.20

As helpful as AIT can be for some patients 
with mild-to-moderate asthma, patients with 
severe asthma experience more severe ad-
verse reactions with AIT.21 Therefore, most 
experts recommend against administering 
AIT to patients with severe asthma.6,8,21 

❚ Stinging insects. VIT is used for pa-
tients with hypersensitivity to the venom 
from insects of the order Hymenoptera 
(see previous list of insects).3,11,22 A meta-
analysis concluded, based on limited evi-
dence from low-quality studies, that VIT has 
the potential to substantially reduce the inci-
dence of severe allergic reactions in patients 
with Hymenoptera sensitivity with 72% of 
patients benefitting from VIT (number need-
ed to treat [NNT] = 1.4).22 VIT reduces the risk 
of a systemic reaction, as well as the size and 
duration of large local reactions (LLRs).6,22 
Immunotherapy for stinging insects also 
has been shown to improve disease-specific 
quality of life (risk difference = 1.41 strongly 
favoring VIT).6,22

❚ Insect allergens. Research has shown 
AIT to be an effective therapy for many aller-
gens even though the potency and effective-
ness for some allergens are not standardized 
or regulated.6,7,11,14 For example, AIT is avail-
able for some inhaled insect allergens; howev-
er, because the extracts are not standardized, 
AIT produces inconsistent outcomes.11,14 As 
another example, certain occupations lead 
to exposure to inhaled insect allergens such 
as silkworm and weevils. AIT is not indicated 
for either because available silkworm extracts 
are used only for allergy testing.11 There are 
no extracts to test for or treat weevil allergy.11

❚ Food. IgE-mediated food allergy can 
result in oral allergy syndrome, angioedema, 
urticaria, and/or anaphylaxis.2,7,8 There is 
some evidence that AIT raises the threshold 
of reactivity in children with IgE-mediated 
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Allergen  
immunotherapy 
for allergic  
rhinitis has 
proven to be  
effective at  
improving  
quality of life 
and symptom 
control and  
decreasing  
comorbid  
disease and use 
of rescue  
medication.

food allergies.6,7,23-25 But the studies available 
for meta-analyses (some of which involved 
OIT) were deemed to be of low quality due 
to a high risk of bias and a small number 
of participants.24,25 AIT for food allergies is 
associated with a substantially increased 
incidence of moderate adverse reactions, 
including upper respiratory, gastrointesti-
nal, and skin symptoms, with a probability of 
46% during the buildup phase and a number 
needed to harm (NNH) of 2.1 (95% CI, 1.8-2.5; 
P < .0001).6,25 Therefore, experts consider AIT 
in any form for food hypersensitivity to be 
investigational.6,10

But preliminary data from a recent 
phase 3 trial of OIT for peanut allergy in-
volving 499 children and teens are promis-
ing; 67.2% tolerated the food challenge of 
≥ 600 mg of peanut protein at the completion 
of peanut OIT without dose-limiting symp-
toms (difference = 63.2 percentage points; 
95% CI, 53-73.3; P < .001).26 More than twice 
as many participants in the placebo group 
vs the treatment group experienced AEs that 
were moderate (59% vs 25%, respectively) or 
severe (11% vs 5%, respectively).

There are ongoing trials of SCIT, SLIT, 
and OIT using modified food allergens to 
make participants less allergic while main-
taining immunogenicity.2,27 Additional trials 
include adjunctive treatments like probiot-
ics to create safer, more effective options for 
children with food allergies.2,27 Keep in mind 
that children with food allergies often have 
concomitant allergies (eg, inhalant allergies) 
that can benefit from AIT. 

Other clinical practice strategies in-
clude the introduction of extensively heated 
(baked) milk and egg products, which benefit 
the majority of milk- and egg-allergic chil-
dren.2,28 An American Academy of Allergy, 
Asthma and Immunology (AAAAI)-sponsored 
Task Force and the European Academy of 
Allergy and Clinical Immunology (EAACI) 
support exclusive breastfeeding for the first 
4 to 6 months of life to decrease the risk of de-
veloping food allergies.6,7

❚ Atopic dermatitis (AD). AD is an IgE-
mediated skin disease that affects children 
and adults. AD is associated with asthma, 
AR, and food allergy.13 Early studies showed 
that AIT reduced topical corticosteroid use 

and improved the SCORAD (SCORing Atopic 
Dermatitis; see www.scorad.corti.li/) score.10 
However, Cochrane reviews of studies involv-
ing children and adults with AD undergoing 
AIT via SCIT, SLIT, or OIT routes found that 
AIT was not effective in treating AD when ac-
counting for the quality and heterogeneity 
of the studies.12,29 In addition, there were no 
significant differences in SCORAD scores.10,12

❚ Contact allergens. Contact allergens, 
including plant resins (eg, poison ivy) and 
metals (eg, nickel) cause local dermatitis 
through a cell-mediated, delayed hypersen-
sitivity response. AIT is not indicated for con-
tact dermatitis.6,9

Why use AIT? 
First, AIT has been shown to modify disease. 
Second, because of its disease-modifying 
properties, AIT may provide cost savings over 
standard drug treatment in patients with 
asthma and AR.17,20,30 In fact, individual stud-
ies have demonstrated > 80% cost savings of 
AIT over standard drug regimens, although 
meta-analyses have been unable to demon-
strate the same.30,31 

In addition, initial studies suggested 
that AIT might help to prevent the develop-
ment of new allergen sensitizations.32 One 
meta-analysis found that AIT decreased the 
short-term risk of developing asthma in chil-
dren with AR; however, subsequent studies 
showed that AIT did not have efficacy in pre-
venting new allergic disease.31,33 

How do you administer AIT? 
FPs may be asked to administer AIT to their 
patients. Patients will typically have weekly 
office visits during the induction phase of AIT 
and should have appointments every 6 to 12 
months during the maintenance phase.6,8

Collaboration with an allergy specialist 
is wise for dosing schedules and possibly for 
information regarding adverse reactions dur-
ing administration. It is essential that AIT be 
administered by clinicians who are knowl-
edgeable about the signs and symptoms of 
minor allergic reactions (eg, pruritus, mild 
erythema, and swelling at the administration 
site) and severe ones (eg, angioedema, shock, 
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While  
allergy  
immunotherapy 
has not been 
shown to 
improve lung 
function in 
patients with 
asthma, studies 
have shown that 
patients  
experience  
fewer  
exacerbations.

anaphylaxis), as well as who have immediate 
access to emergency medications and resus-
citation, should it be needed.6-8,34 

Most (86%) adverse reactions will oc-
cur within 30 minutes of administration of 
AIT; hence, the recommendation is to ob-
serve patients for 30 minutes following AIT 
administration.6,7,34 Continual training and 
“mock” severe reaction responses are ben-
eficial for staff administering AIT to ensure 
appropriate equipment is available and that 
appropriate procedures are followed. Late-
phase reactions can occur and usually pres-
ent within 6 to 12 hours of administration; 
thus, it is essential for patients to be educat-
ed on the signs and symptoms of adverse re-
actions and on symptomatic and emergent 
treatment.9,34 

Rush immunotherapy regimens for in-
halant allergens are associated with increased 
AEs; therefore, pretreatment with antihista-
mines, leukotriene antagonists, the monoclo-
nal antibody omalizumab, corticosteroids, or 
combinations of these agents is often used.6,34 
In contrast to inhaled allergens, rush VIT has 
not been associated with an increased risk of 
adverse reactions in meta-analyses.6,22,34 Most 
experts recommend that AIT be discontinued 
if anaphylaxis occurs.8,34 

Is AIT safe? 
AIT is a proven safe and effective disease-
modifying treatment option.6-8,31,35 Even 
when AIT is initiated within the season of 
increased allergen exposure, meta-analyses 
reveal no increase in adverse events in pa-
tients undergoing AIT.35 Given the lack of 
high-quality evidence confirming the safety 
of AIT in the following specific situations, 
both the AAAAI and EAACI have concluded 
that these conditions/situations are abso-
lute contraindications for AIT due to the risk 
of severe reactions by activation of underly-
ing disease8,21,36:

•	 severe asthma;
•	 acquired immune deficiency syndrome 

(AIDS); and
•	 initiation of AIT during pregnancy. 

Patients with a history of transplanta-
tion, cancer in remission, human immuno-

deficiency virus (HIV) without AIDS, and 
cardiovascular disease have been safely treat-
ed with AIT with a < 1.5% incidence of serious 
adverse events.6,21,36 It is possible to give pa-
tients taking beta-blockers and/or angioten-
sin converting enzyme inhibitors (ACEIs) AIT 
with appropriate consideration. Both classes 
of drugs can interfere with emergency treat-
ment, so one should consider substitution 
with an agent from another class if possible 
during AIT.6,8,20,34 Patients taking ACEIs receiv-
ing VIT had substantially increased adverse 
reactions compared with other forms of AIT; 
thus, individual risks and benefits must be 
weighed carefully before initiating VIT.6,34

Looking ahead 
Studies evaluating the indications for AIT 
in oral allergy syndrome, food allergy, la-
tex allergy, AD, and venom allergy are ongo-
ing.2,7,10,26 Although the incidence of severe 
adverse allergy reactions during AIT is rare, 
there are investigations of using various im-
mune-modifying agents to improve the safety 
and efficacy of AIT.37 Application of allergen 
preparation using skin patches, intralymphatic 
injections, and chemically modified allergens 
to make them less immunologically reactive 
are being researched to further improve safety 
profiles and make AIT less time consuming.38 
In Europe and the United States, there is a 
call for more rigid studies using standardized 
SLIT preparations. This will allow for an in-
creased number of AIT studies with decreased  
heterogeneity.                                                                                JFP
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