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This document summarizes allergen immunotherapy (AIT) for allergic diseases. It discusses the immune mechanisms of AIT, efficacy for conditions like allergic rhinitis and asthma, indications and contraindications. It also covers topics like allergen selection and preparation, dosing protocols, routes of administration, duration of treatment, and safety considerations. The overall goal of AIT is to decrease allergic inflammation and induce tolerance through regulatory T cells and other immune mechanisms.Read less
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	1. Allergen immunotherapy
Suravat Homvises,  MD.
 


	2. Contents
• Immune mechanisms
•  Efficacy of allergen immunotherapy
• Indications and contraindications
• Allergen selection and preparation
• Duration
• Protocols
• Routes
• Premedication
• Procedures
• Safety
• Biomarkers
 


	3. Introduction
• Allergen-specific immunotherapy  (AIT) is an allergen tolerance-inducing treatment for
allergic diseases such as allergic rhinitis, asthma, food and venom allergies
• AIT refers to the repeated administration of allergen extracts at an effective dose,
with regular intervals, for an adequate period
• Conventional routes of AIT recognized as Subcutaneous immunotherapy (SCIT) and
sublingual immunotherapy (SLIT)
• AIT decreases allergic inflammation, disease severity, and medication requirements
• AIT has protective effects on new sensitizations, progression of AR into asthma
- Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
- Lao-Araya M, et al. Asian Pac J Allergy Immunol 2022;40:283-94.
 


	4. Allergic inflammation and  type 2 immunity
• Dendritic cells, the professional APC uptake and process allergens and present
allergen peptides to naïve CD4+ T cells
• Naïve CD4+ T cells differentiate to Th2 cells and produce the cytokines IL-4, IL-5,
IL-9, and IL-13 (type 2 cytokines)
• B cells produce IgE which binds to specific Fcε receptors on basophils and mast
cells, the effector cells of allergic inflammation >> Sensitization
• Encountering the same allergen for the second time, immediate degranulation of
these effector cells leads to release and production of histamine and leukotrienes >>
Immediate hypersensitivity reactions
Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
 


	5. Alvaro-Lozano M, et  al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
Allergic inflammation and type 2 immunity
 


	6. • IL-4 and  IL-13: B cells activation to IgE class switching, play a role in T cell, eosinophil migration
to allergic tissues, open tight junction barrier and cause barrier leakiness
• IL-5: activation, recruitment, and survival of eosinophils
• IL-13: maturation of epithelia, mucus production, smooth
muscle contraction and extracellular matrix generation
• IL-31: itch
• IL-9: mucus production
• TSLP, IL-25, and IL-33: ILC2 activation
• IL-25: dendritic cell activation
Allergic inflammation and type 2 immunity
Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
 


	7. • Allergen-specific immunotherapy  induced Treg cells that produce IL-10, TGF-β, and
IL-35 and express suppression surface molecules as CTLA4 and PD1
• Treg cells suppress Th2 cells, basophils, and eosinophils and induce allergen-
specific Breg cells
• The suppression limits production of IgE and induces production of IgG4 from B cells
• Breg cells, NKreg cells, and ILCreg cells contribute to induction and maintenance of
allergen-specific tolerance
Immunotherapy and immune tolerance
Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
 


	8. Immunotherapy and immune  tolerance
Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
 


	9. Immunotherapy and immune  tolerance
TGF-β
IL-10
IFN-γ
Shamji MH, Durham SR. Clin Exp Allergy 2011;41:1235-46.
 


	10. • The oral  mucosa is considered as a site of natural immune tolerance
• Oral Langerhans cells (oLC) express high levels of MHC class I and II molecules >>
Professional antigen-presenting cells
• oLC expressed high levels of FcɛRI and produce IL-10 in a TLR4-dependent
manner
• Cross-linking of FcɛRI on monocytes isolated from the oral mucosa induced IL-10
and indoleamine 2,3-dioxygenase
SLIT and immune tolerance
Shamji MH, Durham SR. Clin Exp Allergy 2011;41:1235-46.
 


	11. • Allergic asthma
•  Allergic rhinoconjunctivitis
• Atopic dermatitis
• Venom allergy
Efficacy of allergen immunotherapy
 


	12. Efficacy in allergic  asthma
• AIT improved symptom scores with a standardized mean difference (SMD) of -1.11
Dhami S, et al. Allergy 2017;72:1825-48.
 


	13. • Age: Support  both children (SMD -0.58) and adults (SMD -1.95)
• Route: SCIT was more effective than SLIT (indirect)
• SCIT (SMD -1.64) vs SLIT (SMD -0.35)
• Treatment durations: Support both <3 years (SMD -1.15) and ≥3 years (SMD -0.79)
• Severity: Support both mild/moderate (SMD -1.00) and moderate/severe (SMD -0.23)
• Allergens: Support HDM (SMD -1.41), grass pollen (SMD -1.18), cat/dog dander
(SMD -0.77), tree pollen (SMD -0.24)
• Sensitization: Support mono-sensitized (SMD -4.23) and polysensitized (SMD -0.31)
Efficacy in allergic asthma
Dhami S, et al. Allergy 2017;72:1825-48.
 


	14. Efficacy in allergic  asthma
• AIT improved medication scores (reduced medication use) with an SMD of -1.21
Dhami S, et al. Allergy 2017;72:1825-48.
 


	15. Efficacy in allergic  asthma
• SCIT significantly improve in disease-specific quality of life
Dhami S, et al. Allergy 2017;72:1825-48.
 


	16. Efficacy in allergic  asthma
• AIT increased the risk of systemic adversed events with a RR of 1.85
• Increased risk of systemic AEs with SCIT RR=1.92, but not for SLIT RR=1.39
Dhami S, et al. Allergy 2017;72:1825-48.
 



	18. Efficacy in allergic  rhinoconjunctivitis
• AIT improved symptom scores with a standardized
mean difference (SMD) of -0.53
• Route: SCIT (SMD -0.65) vs SLIT (SMD -0.48)
• Age: Children (SMD -0.25) vs adults (SMD -0.56)
• Type: Seasonal (SMD -0.37) vs perennial (SMD -0.91)
• Allergens: HDM (SMD -0.73), grass (SMD -0.45),
tree (SMD -0.57), molds (SMD -0.56),
weeds (SMD -0.68)
Dhami S, et al. Allergy 2017;72:1597-631.
 


	19. • AIT had  small-to-medium effect in improving
medication scores
• Route: SCIT (SMD -0.52) vs SLIT (-0.31)
• Age: Children (SMD -0.21) vs adults (SMD -0.43)
• Type: Seasonal (SMD -0.30) vs perennial (SMD -0.63)
• Allergens: HDM (SMD -0.63), grass (SMD -0.32),
tree (SMD -0.40), weeds (SMD -0.44)
Efficacy in allergic rhinoconjunctivitis
Dhami S, et al. Allergy 2017;72:1597-631.
 


	20. Efficacy in atopic  dermatitis
• No statistically significant difference was observed between the actively AIT
treated and placebo-treated groups
• Median improvement of the AUC of the SCORAD over 18 months was 6%
Novak N, et al. J Allergy Clin Immunol 2012;130:925-31
 


	21. • Subgroup analyses  were performed on patients with severe AD (SCORAD > 50)
• Statistically significant improvement in patients with AD on AIT with for the ITT set
Efficacy in atopic dermatitis
Novak N, et al. J Allergy Clin Immunol 2012;130:925-31
 


	22. Efficacy in atopic  dermatitis
• AIT had a significantly positive effect on atopic dermatitis (OR 5.35, Number needed to treat 3)
• SCIT showed a significant effect (OR 4.27; 95% CI 1.36-13.39), whereas SLIT did not (OR, 8.18;
95% CI 0.15-444.38)
• No significant effect for children (OR, 4.59; 95% CI, 0.49-42.74)
Bae JM, et al. J Allergy Clin Immunol 2013;132:110-7.
 


	23. Bae JM, et  al. J Allergy Clin Immunol 2013;132:110-7.
 


	24. • Protective effect  of VIT against subsequent systemic reactions (left)
• Improvement in disease-specific quality of life (right)
Efficacy in insect venom allergy
Dhami S, et al. Allergy 2017;72:342-65.
 


	25. Indication
• Allergic rhinitis
•  Allergic conjunctivitis
• Asthma
• Atopic dermatitis if associated with aeroallergen sensitivity
• Hymenoptera stings reaction
• History of a systemic reaction (esp. respiratory symptoms, cardiovascular symptoms)
• Patients >16 years with a history of a systemic reaction limited to the skin
• Adults and children with a history of a systemic reaction to imported fire ant
+ demonstrable evidence of specific IgE
antibodies to clinically relevant allergens!!!
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	26. • Allergic rhinitis
•  Moderate-to-severe intermittent or persistent symptoms of allergic rhinitis,
especially in those who do not respond well to pharmacotherapy
• Allergen extracts: HDMs, grass, tree, weed pollens, mold, and animal dander
• Allergic asthma
• Atopic dermatitis
• Controversy as a therapeutic intervention for AD and aeroallergen sensitivity
Indication
Jutel M, et al. J Allergy Clin Immunol 2015;136:556-68.
 


	27. Absolute contraindications
• Severe  asthma
• Active malignancy
• Active uncontrolled systemic autoimmune conditions
• Pregnancy (initiation)
Relative contraindications:
• Partially controlled asthma
• Primary and secondary immunodeficiencies
• History of serious systemic reactions to AIT
Contraindication (EAACI)
Alvaro-Lozano M, et al. Pediatr Allergy Immunol 2020;31 Suppl 25:1-101.
 


	28. Pitsios C, et  al. Allergy 2015;70:897-909.
Absolute contraindications (additional)
• Children <2 years
• AIDS
Relative contraindications (additional)
• Beta-blockers (SCIT, SLIT)
• Cardiovascular diseases
• Children 2-5 years
• HIV infection (CD4 >200/mcL)
• Psychiatric or mental disorders
• Chronic infections
 


	29. • Symptoms suggestive  of AR and/or conjunctivitis and/or asthma
• Evidence of IgE sensitization (positive skin prick test (SPT) and/or serum specific
IgE) to one or more clinically relevant allergens
• Debilitating symptoms despite appropriate pharmacotherapy and/or allergen
avoidance strategies
Selection of patients
Lao-Araya M, et al. Asian Pac J Allergy Immunol 2022;40:283-94.
 


	30. Special consideration
• Asthma
•  Should not be initiated unless the patient’s asthma is stable
• Children
• Effective and well tolerated
• Prevent the new onset of allergen sensitivities in mono-sensitized patients and
progression from allergic rhinitis to asthma
• No absolute upper age limit for initiation of immunotherapy
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	31. Special consideration
• Pregnancy
•  Can be continued but usually not initiated in the pregnant patient
• If pregnancy occurs during the build-up phase and the patient is receiving a
dose unlikely to be therapeutic, discontinuation of immunotherapy should be
considered
• Immunodeficiency and autoimmune disorders
• Can be considered
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	32. Allergen selection
• IT  is effective for pollen, animal allergens, dust mite, mold/fungi, and hymenoptera
hypersensitivity
• Consideration
• Symptoms related to exposure to allergens
• Allergic sensitization: skin test test, specific IgE antibodies
• Provocation test
• Component-resolved diagnosis might prove useful for excluding cross-reactive
allergens
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	33. Multiple allergen immunotherapy
•  Few studies that have investigated the efficacy of multiallergen SCIT
• The allergen immunotherapy extract should contain only clinically relevant allergens
• Consideration when mixing allergen extracts
• Cross-reactivity of allergens
• Optimization of the dose of each constituent
• Enzymatic degradation of allergens (Proteases)
• Within a homologous group, the use of a single course of AIT with a mixture of
allergens that mimics natural exposure is recommended
Demoly P, et al. Allergy Asthma Clin Immunol 2016;12:2.
 


	34. Sensitization status
Clinical relevance
Homologous
allergen
Demoly  P, et al. Allergy Asthma Clin Immunol 2016;12:2.
 


	35. Demoly P, et  al. Allergy Asthma Clin Immunol 2016;12:2.
Homologous allergen
 



	37. Proteases
Daigle BJ, Rekkerth  DJ. Allergy Rhinol (Providence) 2015;6:1-7.
• Separation of extracts with high proteolytic enzyme activities from other extracts
 


	38. Dose selection
• Maintenance  concentrate should be therapeutically effective for each components
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	39. • A physician  with training and expertise in allergen immunotherapy is responsible
• Allergen extract dilutions must be bacteriostatic
• Phenol concentrations of at least 0.25% or
• If the phenol concentration is less than 0.25%, the extract must have a glycerin
concentration of at least 20%
• Separation of aqueous extracts with high proteolytic enzyme activities from other
extracts is recommended
• Extracts should be stored at 48C to reduce the rate of potency loss
Allergen extract preparation
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	40. • Mixing of  antigens in a syringe is not recommended because of the potential for
treatment errors and cross-contamination of extracts
• Serial dilutions of the maintenance concentrate should be made for the build-up phase
• Consistent uniform labeling system for dilutions from the maintenance concentrate
might reduce errors in administration
Allergen extract preparation
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	41. Allergen extract preparation
Cox  L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	42. Duration
• Clinical and  physiological improvement can be demonstrated very shortly after the
patient reaches a maintenance dose
• Patients should be evaluated at least every 6 to 12 months
• Assess efficacy
• Implement and reinforce its safe administration and to monitor adverse reactions
• Assess the patient’s compliance
• Determine whether immunotherapy can be discontinued
• Determine whether adjustments in the immunotherapy dosing schedule or
allergen content are necessary
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	43. Burks AW, et  al. J Allergy Clin Immunol 2013;131:1288-96 e3.
 


	44. • Practice parameter  2011
• A decision about continuation should be made after 3 to 5 years of treatment
• VIT: higher chance of relapse
• History of a very severe reaction to a sting
• Increased baseline serum tryptase level
• Systemic reaction during VIT (to a sting or a venom injection)
• Honeybee venom allergy
• Treatment duration of less than 5 years
Duration
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	45. • International consensus  on allergy immunotherapy
• 3-5 years (3 years prolonged remission of symptoms after discontinuation)
• EAACI Guidelines on Allergen Immunotherapy: Allergic rhinoconjunctivitis
Duration
- Jutel M, et al. J Allergy Clin Immunol 2015;136:556-68.
- Dhami S, et al. Allergy 2017;72:1597-631.
 


	46. • Study of  immunotherapy with a standardized Dp extract in asthmatic patients
• The rate of relapse after the cessation of SIT was significantly higher in the group
who received SIT for under 35 months
Duration
Des Roches A, et al. Allergy 1996;51:430-3.
 


	47. • Study of  patients aged between 5-15 years with HDM-induced moderate–severe
rhinitis and/or asthma
Duration
Arroabarren E, et al. Pediatr Allergy Immunol 2015;26:34-41.
 


	48. • Asthma symptoms,  medication, and global scores were diminished by 100% in both
and no changes were observed at 5th year in both groups either
Duration
Arroabarren E, et al. Pediatr Allergy Immunol 2015;26:34-41.
 


	49. • 3 years  of either SCIT or SLIT result in immunological changes and persistent clinical benefit
after discontinuation of treatment, consistent with allergen-specific tolerance sustained for at
least 2–3 years after treatment cessation Penagos M, Durham SR. Curr Opin Allergy Clin Immunol 2019;19:594-605.
 


	50. Protocols
• Starting dose  for build-up is usually a 1,000-fold or 10,000-fold dilution of the
maintenance concentrate
• Frequency of allergen immunotherapy administration during a conventional build-up
phase is generally 1 to 3 injections per week
• Dose of allergen immunotherapy extract should be appropriately reduced after a
systemic reaction
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	51. Protocols
Pavon-Romero GF, et  al. Cells 2022;11.
 


	52. • Dose Adjustment  Schedule for unscheduled gaps (buildup phase)
• Up to 7 days >> continue as scheduled
• 8-13 days after missed scheduled injection >> repeat previous dose
• 14-21 days after missed scheduled injection >> reduce dose 25%.
• 21-28 days after missed scheduled injection >> reduce dose 50%
• Then increase dose each injection visit as directed on the immunotherapy
schedule until therapeutic maintenance dose is reached
• Once a patient reaches a maintenance dose, the interval between injections
often can be progressively increased up to an interval of 4 weeks for
inhalant allergens and up to 8 weeks for venom
Protocols
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	53. Cluster schedules
• 2  or more injections are administered per visit to achieve a maintenance dose
more rapidly than with conventional schedules
• Associated with similar or increased frequency of systemic reactions compared with
conventional schedules
• Optimal tolerance of cluster schedules is associated with
• Use of premedication (antihistamine)
• Use of no more than 4 administrations per cluster
• Use of a total of 4 to 6 clusters
• Administration of 1 to 2 clusters per week
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	54. Schedule D (1:10,000)  Schedule C (1:1,000) Schedule B (1:100) Schedule A (1:10)
0.05 mL
0.15 mL
0.10 mL
0.20 mL
0.30 mL
0.05 mL
0.10 mL
0.05 mL
0.3 mL
0.5 mL
0.40 mL
0.50 mL
0.15 mL
0.20 mL
0.10 mL
0.25 mL
0.30 mL
0.15 mL
0.35 mL
0.40 mL
0.20 mL
0.45 mL 0.25 mL
0.30 mL
0.35 mL
0.40 mL
0.45 mL
0.50 mL
 


	55. • Achieve a  maintenance dose more quickly than weekly schedules
• Schedule that permitted patients to achieve a maintenance dose in 6 days
• Patients were required to remain in the hospital
• Associated with an increased risk of systemic reactions
Rush schedules
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	56. Schedule D (1:10,000)  Schedule C (1:1,000) Schedule B (1:100) Schedule A (1:10)
0.10 mL
0.20 mL
0.40 mL
0.10 mL
0.30 mL
0.50 mL
0.10 mL
0.20 mL
0.30 mL
0.40 mL
0.50 mL
0.10 mL
0.15 mL
0.20 mL
0.25 mL
Day 1 Day 2 Day 3
 


	57. Routes
• Favorable results  have been reported with intranasal, intrabronchial, sublingual, oral,
intralymphatic, and epicutaneous administration
• Dust mite and pollen sublingual immunotherapy have demonstrated significant
improvement in symptoms and medication use in patients with allergic rhinitis and
asthma
Jutel M, et al. J Allergy Clin Immunol 2015;136:556-68.
 


	58. Routes
Dorofeeva Y, et  al. Allergy 2021;76:131-49.
 


	59. Sublingual immunotherapy
• SLIT  is clinically effective from many controlled studies
• Mechanism is not fully understood
• SLIT induces only very modest allergen-specific IgG responses and
paradoxically increases allergen-specific IgE responses strongly
• Real-life-compliance for SLIT is much lower than SCIT
• No effective SLIT treatments are available for many important allergen sources such
as cat dander, molds, venoms and food allergy
Dorofeeva Y, et al. Allergy 2021;76:131-49.
 


	60. Oral immunotherapy
• OIT  is practiced mainly for certain food allergen sources such as milk, egg, peanuts
• OIT will not be effective for allergens which are easily digested in the GI tract such
as respiratory allergens
• Beneficial effects are associated with the induction of allergen-specific IgG
antibodies which can block the IgE-allergen interaction similar as for SCIT
• OIT can induce severe side effects
Dorofeeva Y, et al. Allergy 2021;76:131-49.
 


	61. Intralymphatic immunotherapy
• Lymph  nodes are rich in immune cells
• Direct exposure of allergen will lead to the induction of a faster and stronger
protective IgG response and immunomodulation than SCIT
• Relatively few studies have been performed compares with other routes
• ILIT requires ultrasound guidance to deliver the vaccine into the lymph nodes
Dorofeeva Y, et al. Allergy 2021;76:131-49.
 


	62. Epicutaneous immunotherapy
• EPIT  is a needle-free treatment and considered to be suitable for children
• EPIT induces only very modest systemic IgG increases and a detectable activation
of allergen-specific T-cell responses
• Analysis of peanut EPIT has confirmed
• Allergen administration via nonvascularized epidermis would induce less systemic
side effects but relevant local AEs were reported
• EPIT with high doses allergen shows some improvement in seasonal symptoms, but
does not demonstrate significant benefits when compared with other approaches
such as OIT or SLIT
Dorofeeva Y, et al. Allergy 2021;76:131-49.
 


	63. Premedications
• Premedication might  reduce the frequency of systemic reactions caused by conventional
immunotherapy
• Premedication before cluster and rush immunotherapy with aeroallergens might reduce the
rate of systemic reactions.
• Combination therapy is effective in reducing systemic and local reactions during
accelerated immunotherapy build-up protocols
• Oral antihistamine decreases local and systemic reactions during rush VIT protocols
• Montelukast delays the onset and decreases the size of local reactions during rush VIT
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	64. • Omalizumab pretreatment  has been shown to improve the safety and tolerability of
cluster and rush immunotherapy schedules in patients with moderate persistent
asthma and allergic rhinitis
• Omalizumab used in combination with immunotherapy improve symptom scores
compared with immunotherapy alone
Premedications
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	65. Procedures
• Equipment and  medications to treat immunotherapy systemic reaction
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	66. • Given with  a calibrated small-volume syringe with a 26- to 27-gauge 1/2 or 3/8-inch
nonremovable needle
• Given subcutaneously in the lateral or posterior portion of the arm
• Formation of reservoir of allergen extract that is slowly absorbed
• Rapid absorption could lead to a systemic reaction
• Skin should be wiped with an alcohol swab before to remove gross contamination
from the skin surface
• Syringe can be aspirated as an extra safety step to check for blood return before
injecting
Procedures
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	67. Safety and reactions
•  Local reactions (LRs) are common with both SCIT and SLIT
• SCIT - erythema, pruritus, and swelling at the injection site
• SLIT - oropharyngeal pruritus, swelling, or both
• Affecting up to 82% of SCIT and 75% of SLIT
• Gastrointestinal symptoms - oromucosal symptoms
• Occur shortly after treatment initiation and cease within days to a few weeks
without any medical intervention
• Systemic reaction (SRs)
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	68. Cox L, et  al. J Allergy Clin Immunol 2010;125:569-74, 74 e1-74 e7.
 


	69. • Local reactions  were poor predictors of subsequent systemic reactions at the next
injection, and dose reductions for most local reactions are unnecessary
• Rate of LLRs was 4 times higher among the 258 patients who had experienced a
systemic reaction compared with those who had never experienced a systemic
reaction
Safety and reactions
Cox L, et al. J Allergy Clin Immunol 2011;127:S1-55.
 


	70. Risk factors for  severe allergic reactions
• Uncontrolled asthma
• Severe asthma
• Previous systemic reactions with subcutaneous immunotherapy
• Administration during peak pollen seasons
• Dosing errors
• Suboptimal setting for treating anaphylaxis
• Inadequate postinjection observation
• Accelerated buildup
Bernstein DI, Epstein TG. Allergy Asthma Proc 2022;43:267-71.
 


	71. Action to reduce  AIT risks
• Assess the patient’s general medical condition at the time of injection
• Obtaining a PEF for patients with a history of asthma before administration of the injection
• The patient should not receive his or her immunotherapy injection if his or her asthma is
poorly controlled
• Adjust the immunotherapy dose or injection frequency if symptoms of anaphylaxis occur
and immunotherapy is continued
• Use appropriately diluted initial allergen immunotherapy extract in patients who appear to
have increased sensitivity on the basis of history or tests for specific IgE antibodies
Bernstein DI, Epstein TG. Allergy Asthma Proc 2022;43:267-71.
 


	72. • Instruct patients  to wait in the office for 30 minutes after an immunotherapy injection.
Patients at greater risk of reaction from allergen immunotherapy might need to wait longer
• Educate the patient on signs and symptoms of systemic reactions and instruct them to
report symptoms immediately
• Ensure procedures to avoid clerical or nursing errors (careful checking of patient
identification)
• Recognize that dosage adjustments downward are usually necessary with a newly
prepared allergen immunotherapy extract or a patient who has had a significant
interruption in the immunotherapy schedule
Action to reduce AIT risks
Bernstein DI, Epstein TG. Allergy Asthma Proc 2022;43:267-71.
 



	74. Biomarkers of AIT
Shamji  MH, et al. J Allergy Clin Immunol Pract 2021;9:1769-78.
 


	75. Biomarkers of AIT
Shamji  MH, Durham SR. J Allergy Clin Immunol 2017;140:1485-98.
 


	76. Biomarkers of AIT
Shamji  MH, et al. J Allergy Clin Immunol Pract 2021;9:1769-78.
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