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Abstract

Allergen immunotherapy (AIT) reduces symptoms amdlization use associated with allergic
rhinitis with or without conjunctivitis and alleasthma. Although several AIT guidelines exist,
there remain unanswered questions about AlT tleatedevant to everyday practice. Our
objective was to prepare an evidence-based ovemtelressing the practical aspects of AIT in
clinical practice based on published evidence hadekperience of international experts in the
field. Topics covered include interpretation arahslation of clinical trial data into everyday
clinical practice (e.g., allergen doses and treatrdaration), assessment of risk and treatment of
local and systemic allergic reactions, recommendatfor improvement of AIT guidelines, and
identification of appropriate data for seeking Hagry approval, to name a few. Many
informational gaps in AIT practice need further legsion as products and practices evolve.

Introduction



117  Allergen immunotherapy (AIT) significantly reducggmptoms and medication use associated
118  with allergic rhinitis with or without conjunctivig (AR/C) and allergic asthma (AA)? Two

119 modes of AIT administration are in general usecstdneous immunotherapy (SCIT) and

120  sublingual immunotherapy (SLIT; drops or tablefdjhough several AIT guidelines exist!

121 there remain unanswered questions about AIT tleainaportant for everyday practice. Our

122 objective was to prepare an evidence-based ovemhiainaddresses the practical aspects of AIT
123 in clinical practice based on published data aedettperience of international experts in the
124  field (seeSupplemental section for M ethods).

125 1. What does evidence-based medicine (EBM) of AIT mean for the practicing allergist?

126 Key takeaway: EBM should guide AIT practices whémnavailable. Documented available
127 EBM should be considered when selecting AIT praddriiacticing allergists should be
128 informed and educated on the levels of EBM for AIT.

129 » Evidence-based medicine (EBM) is the standard fioviding safe and effective

130 treatment for any medical condition, including ARAGd AA.

131 » Over the decades, most AIT products have been neatk@thout being evaluated in
132 appropriate clinical trial$? **In some countries, non-standardized extracts amelats
133 that have not been studied in clinical trials aespribed.

134 * The World Allergy Organization (WAQO) and Europearditines Agency (EMA) have
135 recommended criteria based on evidence obtainehotomized, double-blind, placebo-
136 controlled (RDBPC) trials that may be used to suppmduct claims regarding efficacy
137 in adults and children, sustained effects, andadisenodifying effects for AR/C and
138 AA.'*The US Food and Drug Administration (FDA) has pablished any formal

139 guidance document specifically for AIT approvapooduct claims. However, internal
140 FDA regulatory practices are in place.

141 » RDBPC trials have been conducted for SLIT-tabletd are available in many countries
142 worldwide 3 1528

143 * The clinical and methodological design quality aimyg of the older SCIT and SLIT-drop
144 clinical trials is not equivalent to those of moeeent studies due to lack of extract

145 standardization, inappropriate trial design, inctetereporting, inconsistent clinical
146 outcomes, and/or limitations related to data frosingle-center or small sample siZ&s.
147 3

148 * The European Academy of Allergy and Clinical Immiagy (EAACI) AIT guidelines
149 for AR/C recommend that only AIT products with etially documented supporting

150 efficacy should be prescribed, with the exceptibAld@ for rare allergens’ No such

151 guidance exists in the US for currently used a#argxtract products; most allergen
152 products have not been studied for efficacy. ThRAEArecommendations only apply to
153 Europe and have not been embraced by allergiskeidS or by the FDA. The FDA has
154 removed a number of commercially available extr&cts the market for which there

155 was insufficient evidence for efficacy. The exteatttat remain on the market in the US
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have sufficient evidence for efficacy for the FDAdlow them to remain on the market,
but the quality of evidence is not the same asdhatntly needed for new product
approval.

A “class effect” of SCIT or SLIT products for a piaular allergen cannot be assumed.
Evidence of efficacy of a particular allergen canpe extrapolated and used as clinical
evidence for individual products (see section ams€IEffect)? Clinical evidence needs
to be obtained for each individual product.

The expert panel, academics, and practicing prarssaiecommend that selection of AIT
products be evidence-based when such evidenceilglale; however, we recognize that
it will not be practical or feasible to evaluate@mmercial extracts for SCIT and SLIT-
drops in DBPC trials. Guidelines/recommendationswuggested doses for extracts that
have not been robustly evaluated are availableshmtld be considered with caution as
their efficacy may not be well provén.

2. How can AIT guidelines beimproved?

Key takeaways: Globally harmonized guidelines aeded to set common practice standards
and improve AIT product development. Awarenessraptementation of AIT guidelines may be
improved by providing an abbreviated “handbook’tbé major topics. As new evidence
becomes available, future revisions of existinglglimes should add standardized protocols for
extract labeling, handling treatment interruptioasd re-initiation, multiple allergen
administration, in-season initiation, and treatmehtdverse events, as well as expanding
information regarding patients with AA. Real-wodgperience and input from patients should
also be considered in guideline development.

There are many different regional, academic, anéepsional AIT practice guidelines
which may confuse allergists, regulators, and p&iethen practices across regions vary
for the same AIT products. We propose global hatiragion of professional guidelines

to set common standards for the practice of AlTniMeegional guidelines are not
regularly updated and the expert panel recomméradddcal practices be based on
international guidelines, with exceptions made wioeal medical practices and
available AIT products (i.e., alum-precipitatedaggieous extracts) substantially differ.

Complexity, strength of evidence of recommendatictesar and simple statements,
“user-friendliness”, and transparency appear tiémfce guideline implementatidh.
Guidelines that have the best compliance amongHuzeie practitioners are those that
are well-supported by EBM, easy to follow, and catitde with existing norms and
values in clinical real life settings.Thus, we propose that in addition to the full
guidelines a shortened “handbook” or executive samrof the key takeaways be
developed that is simple, concise, and easy toarddinderstand for healthcare
professionals, patients, and stake holders. Thadian Society of Allergy and Clinical
Immunology (CSACI), the American College of Allerggthma & Immunology
(ACAAI), the WAO, and EAACI have developed handbs#gocket guided®°
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» Standardizing AIT extract labels, dosing sched(esh build-up and missed-dose
schedules), and protocols for treating AlT-reladgstemic reactions would be helpful for
improving workflow and safety. We propose that Ajdidelines include supplemental
standardized protocols for labeling of SCIT or Sldibp extract vials (including vial
colors), treatment of systemic reactions, andmeat of local reactions. The
simultaneous use of more than one SLIT-tabletofisencomitant biologics and AlT,
AIT during pregnancy, in-season initiation, andmgtation of AIT following a break in
treatment should be addressed in future guidellBelsanced guidelines for multiallergen
mixtures in American Academy of Allergy, Asthma &inunology (AAAAI)/ACAAI
Practice Parameters would be helpful in the Untdes where use of SCIT
multiallergen mixtures is common practice.

» Guidelines should highlight practical aspects e&ting children and adults with AIT. A
number of large pediatric SLIT-tablet trials haweb conductéd 2> 2% % *and SLIT-
tablets may have a unique and favorable role o@T 8 younger patients. A survey of
parents indicated that they preferred SLIT overTSfGr children because of the ease of
use and low risk of severe side effetajhereas children may want to avoid injectidhs.

* When AIT is being considered in patients with AA|Btablets may have a more
favorable safety profile than SCIT. More emphasisds to be placed on severe or
uncontrolled asthma as a risk factor for severeesyis reactions with AIT since 75% of
surveyed practitioners in North America reporteglspribing SCIT to patients with
uncontrolled asthm&. A trend suggesting an increase in the number ¢T $€lated
fatalities (n=5) was observed between 2015 and 20M@w EBM guidelines need to be
developed examining the use of SCIT in patientk w#thma of different severities.

* We propose that meta-analysis for AIT should inelodly RDBPC studies which are
similar in AIT product, disease, age group, andicéil outcomes. Clinical and
methodological heterogeneity should be noted inpblished report; therefore, caution
in the interpretation of meta-analysis should beta

» Since patient preference is a key component irsa®ets regarding AIT (i.e., SCIT vs
SLIT), we recommend that patient views should Ipeagented in AIT guideline
development. Patient opinion and preference stugffiesld also be considered during
guideline development. Shared decision-making tamsnow available for Aff*®and
should be promoted in guidelines.

3. How should clinical trial data beinterpreted and trandlated into everyday practice?

Key takeaway: Interpretation of clinical trial dats.complicated by the complexity and lack of
standardization in symptom and medication scoriysjeans, allergen exposure variations, lack
of a well-defined and validated clinically meaninigéffect, and a substantial placebo effect.
Effects of an AIT treatment on patient-reporteccoates may be more relevant to everyday
practice. Efficacy data for a specific AIT prodwtitained in well-controlled adult trials may be
bridged to children by supplementing with smallediatric trials.
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The primary efficacy endpoint in the majority ofwer AIT trials is the combined
symptom and medication score, which is requesteedylatory agencies worldwidé.
However, many different symptom and rescue medinacoring algorithms have been
used in AIT trials, which makes comparison of eftig based on actual scores among
trials and AIT products virtually impossib&.>** The magnitude of AIT efficacy should
be based on the percentage reduction or minimaé gmnt difference of symptom and
medication scores in the active versus placebopgrouer a well-defined period during
relevant allergen exposutkThe reference point for the reduction of symptaypscally

is the time of the peak pollen season as defingablign counts; however, another
reference point, namely the time of peak symptan@acebo treated subjects, could also
be considered as it may more accurately describieal efficacy> The point estimate
based on the actual numeric score difference dative percentage difference compared
with placebo should both be reported. In seasooléiptrials, pollen counts should be
reported to allow interpretation of the magnitudefbicacy as low pollen seasons will
tend to reduce the treatment signal.

Using change from baseline is not possible for &idls of seasonal AR/C because
treatment needs to begin several weeks or montfosebiie pollen season begins. The
WAO recommends against using scores from a preyolien season as a baseline
because of variations in pollen exposure from se&sseasof: Change from baseline
(i.e, before treatment randomization) in symptowres is often used for placebo-
controlled pharmacotherapy trials (for both seakand perennial AR/C) where no
treatment induction period is needed. Care neetle taken not to compare efficacy of
pharmacotherapies measured by change from basgétimefficacy of AIT measured by
difference from placebo at the trial endpoint.

The minimal clinically relevant difference for aeti AIT treatment was first defined as
20% more than placelBbThe WAO-recommended 20% is arbitrary based onivela
reduction observed in older AIT triafswith no suggestion of 20% representing a
clinically meaningful difference. The WAO 20% defian is not validated and does not
take into account modern principles of AIT triakdg and conduct. Nevertheless, the
20% improvement versus placebo has become a “stéintiaeshold when considering
the efficacy of an AIT product and was used ingherer analysis for sample size
calculations in at least one SLIT-tablet pivotaltt® Percentage improvements versus
placebo for SCIT, SLIT-tablets, and pharmacothespave been calculated in three
meta-analyses and demonstrated comparable pereentpgpvements with SLIT-tablets
and SCIT to intranasal corticosteroids (INCS) feasonal AR/C:*® Furthermore, AIT
trials allow rescue medication use in both thevactind placebo groups, which would
presumably result in less symptoms and underestimat the comparative
improvement. Environmental exposure chamber (EE&lstare of interest as
pharmacotherapy is withheld before challenge; foesethe optimal treatment effect on
symptom reduction using a validated nasal symptwonesalgorithm (4 nasal symptoms
scored on a 0-3 scale) may be assessed withopbthatial impact of pharmacotherapy
and confounding environmental triggers. EEC dasalte may vary among different
chamber sites. In general, EEC data may be useatb&a determination and onset of
effect but as of yet are not accepted for primdngse 3 verification of efficacy of AIT
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without a field study. Conjunctival and nasal proation testing are other options for
initial efficacy and dose finding AIT studies.

Other definitions for a clinically meaningful efteaf AIT treatment exist beyond a 20%
improvement versus placebo in efficacy scéfdhe EMA defines a 1.0 score difference
as the clinically meaningful effect. The minimailgportant difference in the nasal
symptom score (max=12 for 4 nasal symptoms) fosbalust mite (HDM) AR/C has
been determined to be a change from baselineleést —0.90 units in adults and
children. The US FDA requires at least a pointneate of 15% difference from placebo
with a 95% CI upper limit of at least —10% for gwémary endpoint®*>" However, it is
not clear if a mean 15% to 20% improvement or stiatlly significant improvement in
combined symptom and medication score is clinicalganingful. Unfortunately, there
are currently no simple, objective methods in clhipractice that can establish clinically
important improvement for the individual patienente, it must be a medical judgment
to be discussed with the patient. Studies are needeéetermine what a clinically
meaningful result would be from a patient’s perspec

For the clinician, patient-reported outcomes othan symptom/medication scores may
be more important and easier to interpret. For gtanpatient global assessments often
detect changes that may be missed by specific ®ymptore questions.

Although changes in allergen specific IgE and Ig@&ls pre- and post- treatment do not
correlate with clinical efficacy, they may at ledsimonstrate that the AIT product
demonstrates an immune effect. It is undetermihedra-nasal immune changes
following AIT may be useful for assessment of effig>°

Patient selection criteria such as disease seyskity test criteria, and baseline allergen-
specific IgE levels may impact the magnitude ofceffy outcomes in AIT trial&® %% ©*

Outcomes that rely on patient subjectivity, suclthasscoring of AR/C symptoms, are
highly susceptible to the placebo effect. In SLéiblet trials where free rescue
medication is provided throughout the trials, plaxsubjects may show up to 50%
improvement at the end of the trial. A meta-analydirandomized, placebo-controlled
AIT trials found that a placebo effect contributed39% of the overall treatment efféét.
This observation is likely due to increased comu@with rescue medication (i.e.
antihistamines, INCS, oral corticosteroids), symptowvareness, and the Hawthorne
effect. To reduce the impact of patient subjectioih AR/C treatment outcomes,
measures based on more objective outcomes arallesiHowever, no objective
measure (e.g. skin test, serum IgE orjgaas been found to be a consistent biomarker
of efficacy and none have been validated or recona@e for clinical practice.

A common question that arises in interpreting Af&ltdata is whether adult data can be
extrapolated to apply to children. There are a remolb reasons to consider that adult
AIT efficacy data can be appropriately extrapoldatedhildren: 1) AIT is dosed similarly
in adults and children; 2) AIT has the same medmardf action in adults and children; 3)
the pathophysiology of AR/C is the same in adulitd ehildren; and 4) SLIT-tablet trials
demonstrate comparable efficacy between adultshitdien?® 16 21 24-28.41.63.6¢ g ng
children who have immune systems still under dgwekent may actually see a greater
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impact from AIT, such as less subsequent developoferew allergen sensitizations and
asthm&™ ®° The FDA supports the contention that effectiverssdrug can be
reasonably assumed from well-controlled adultdribithe disease course and drug
effects are sufficiently similar in adults and dnén. Therefore, it is our opinion that
adult efficacy data from well-controlled AIT triatsin be extrapolated to children by
conducting smaller bridging trials for the same Albduct®’ Robust safety data in
children would require a large trial.

4. What aretherisk factorsand treatment for systemic allergic reactions and anaphylaxis?

Key takeaway: Systemic allergic reactions can oedtin SCIT and at a much-reduced
frequency with SLIT-drops and SLIT-tablets. Thk isdikely increased by certain patient or
treatment-related factors. Life-threatening or fe@aaphylaxis is rare. SLIT is generally viewed
as being safer than SCIT. Available EBM for safét8LIT supports at-home administration.
Clinics should be prepared to treat anaphylaxis patients with asthma should be assessed for
asthma control before each SCIT injection. Presnglof SCIT and SLIT should be limited to
physicians with adequate training and expertisthmtreatment of allergic respiratory diseases.

« Systemic allergic reactions are a well-recognizeikase event associated with AFr®
Because most fatal anaphylactic reactions beginimvBO minutes after SCIT injections,
all patients must be observed for 30 minutes fdtgweach SCIT injection.** 7
Nevertheless, approximately 15% of systemic altergactions (predominantly Grade 1
[mild] and 2 [moderate]) to SCIT injections begitea 30 minute$> A 30-minute
observation period is also required following thetfdose of SLIT-tablets:"*Known
risk factors for severe systemic allergic reactibage been determined for SCIT and
have been previously review&d®® ”>""The small number of systemic allergic reactions
associated with SLIT-drops and SLIT-tablets haser@getermination of risk factors
difficult, but symptomatic uncontrolled asthma, €pand accelerated schedules (SLIT-
drops) have been identified as factors in the fases associated with anaphylaXia. .
systematic review of AIT trials did not find an neased risk of systemic, serious, or
severe reactions when SCIT or SLIT were initiatedrdy pollen seasoff.

* An analysis of SCIT injection visits from 2013 t01%5 in the United States found that
systemic allergic reactions occurred in 0.6% ofgrds receiving SCIT; most were mild-
to-moderate in severif{f. The rate of severe, potentially life-threateningphylaxis
(Grade 4 [severe] systemic allergic reaction) wag@62% of injection visits and
approximately 0.005% of patients treated with SEIThe systemic allergic reaction rate
for SLIT-tablets has been reported between 0.06&0ad0%’% °Very few cases of
anaphylaxis have been reported with SLIT and te tare have been no fatalitfed’ 2
8L SLIT is generally viewed as having a better safetfile than SCIT* 8 Available
EBM for the safety of SLIT, supports at-home adstirtion.

» Severe uncontrolled asthma considerably increasesdsk of severe systemic allergic
reactions and is a contraindication for Att: However, SCIT is routinely administered
to patients with well-controlled asthma with anem@ble safety profilé The safety and
tolerability of ragweed, timothy grass, and HDM $ithblets have been demonstrated in
patients with well-controlled and partially conteal AA."® 83 84
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» Use of premedication (i.e., antihistamines, IN@&okbtriene receptor antagonists, oral
corticosteroids) in clinical trials has been shdwmeduce the rate of systemic allergic
reactions during SCIT2®" however, in a large survey of SCIT in the Unitedt&s, use
of premedication did not have an impact on the o&systemic allergic reactiofs.
Omalizumab has been shown to decrease the freqaexicseverity of reactions to rush
SCIT in patients with AR/C and cluster build-up $@ patients with asthnis: *°

* Premedication to prevent systemic allergic reastionSLIT for inhalant allergens has
not been fully established.

* Inthe United States, the FDA requires a presaniptif SLIT-tablets to be accompanied
by a prescription for self-injectable epinephriié? This requirement was made
mandatory when trial and market experience withTStablets were limited and therapy
was intended for home administration. No other toes with approved SLIT-tablets
require an accompanying epinephrine prescription. 3CIT, the necessity of the patient
to carry self-injectable epinephrine is decidethatdiscretion of the prescribing
physician.

» The CSACI suggests that exercise be avoided fil@aat 2 hours before or after SCIT
injections because increased hemodynamics maydethe occurrence of adverse
events®® The German/Swiss/Austrian guidelines also advigérst physical exertion,
whirlpools or saunas, or alcohol use shortly be@o&CIT injection and for the rest of
day® In Japan, patients are also advised to avoid coimgpalcohol and taking a
Japanese-style bath before SCIT or SLIT-tabletsfandpproximately 2 hours after.
There are no robust scientific data to supportalmesommendations for SCIT and SLIT-
tablets.

» SCIT injection should be postponed if the patieag incontrolled asthma, fever, or a
respiratory infectiori® SCIT dosage should be adjusted if a patient reodelayed
reaction after their last SCIT injection.

» Because of the risks for systemic allergic reactjdhe expert panel recommends that the
prescribing of SCIT and SLIT be limited to physitawith adequate training and
expertise in the treatment of allergic respiratdiseases.

5. What aretherisk factorsand treatment for local allergic reactions?

Key takeaway: Local allergic reactions to SCIT &ldT are common. Local allergic reactions
to SCIT can be reduced or treated with oral antdmsines and other methods. Local allergic
reactions to SLIT are self-limiting and rarely namédical treatment. SLIT-tablets are
contraindicated in the United States in patientthvai history of eosinophilic esophagitis.

« Local allergic reactions of short duration are etpd with natural allergen extracls.
Local allergic reactions with SCIT are itching, $limgy, and redness at the injection site.
The most common local allergic reactions to SLI®gd and tablets involve the oral
mucosa and include oral pruritus, throat irritatiear pruritus, and lip and tongue
swelling? # %?The frequency of local allergic reactions to S@MK SLIT decreases
over time?% %
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When a local allergic reaction to SCIT does occagl compresses or topical
corticosteroids can be applid@ral antihistamines can also be given for a feysda

treat and reduce the size of local reactions tarS¢1 Local allergic reactions to SLIT

are self-limiting and rarely need medical treatm&he expert panel recommends daily
use of oral antihistamines for 1 to 2 weeks, ifessary, for patients experiencing mild or
moderate local allergic reactions to SLIT. For meggere local swellings, treatment may
be discontinued or the next dose can be admingtarder observation along with oral
antihistamine premedication. For patients who gepeed local allergic reactions the
previous season with co-seasonal SLIT-tablet treatpthe expert panel recommends
oral antihistamines when treatment is reinitiatadheseason.

Induction of eosinophilic esophagitis (EOE) aftesmlammunotherapy is well-known for
food allergy, occurring in 2.7% of patieritsThe hypothesis is that exposure of the
esophageal mucosa to pollen allergens in sometizedispatients induces eosinophilia,
but evidence for this hypothesis is contradictSryatients with EoE and seasonal
allergies may have worsening of their EOE durintigmoseason. One case of EOE
determined as likely associated with treatment @&igfollen SLIT-drop formulation has
been published. A history of EOE is a contraindaato SLIT-tablets only in the United
States"*although to date there has been no establishesidink between SLIT-
tablets and EoOE. The expert panel recommendsftBa occurs, the event should be
treated, documented (by histology if possible), 8htilr-tablet treatment discontinued.
SLIT-tablets should not be prescribed to patienth alinical and histologically
confirmed EoE until further safety data are avddab

6. What data should be used for regulatory approval of AIT products?

Key takeaway: Regulatory approval processes forgkbiducts have become more stringent in
recent years but vary widely among countries winiely affect AIT product availability and
product claims. Most regulatory agencies now reguiigh-quality evidence of manufacturing
guality, efficacy, and safety for approval and tpgort product claims.

Table 1 cites the SCIT and SLIT formulations that are tatpry approved for AR/C,
AA, sustained-effects, and disease-modification.

Countries around the world have varying differeniceAIT regulatory approval
processes which have evolved in the last 20 yeafsSimilarities among the approval
processes include the requirement of market awdtoon and authorization based on the
finished product’ Some of the key regulatory differences worldwidgude the

necessity of authorization for diagnostic allergessmmunotherapy allergens, separate
authorizations for pollen vs non-pollen derivedragts, and allowance of named patient
products (exclusively non-approved/non-registenedipcts manufactured in accordance
with a prescription for an individual patiefif)In addition, the data requirements, such as
the definition of a clinically meaningful differea@nd consideration of data from EEC
trials, as well as dose selection, vary worldwibieday, for new AIT products most
regulatory agencies require that the pharmaceutarapany provide evidence for high
guality manufacturing, efficacy, and safety basege-clinical, and phase I-lll trials.
Only products with a positive benefit/risk ratiolvide granted approval. Registration
trials should be performed by using a RDBPC desitye. primary endpoint must reflect
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both symptom severity or presence/absence of syngpémd intake of rescue medication.
Key secondary endpoints typically assess efficacytfe individual components of the
combined symptom-medication endpoint. Many regmeégencies require replicate
trials.

In years past, allergen extracts used in the dsigrand treatment of AR/C were not
subject to regulatory approval and many productewearketed without documentation
of efficacy and safety. Current SCIT products ia S have been grandfathered in under
manufacturers’ licenses for allergenic extractgdiagnostic use and have not been
validated in clinical development programs assegsificacy and safety. Therefore, no
promotional claims on safety and efficacy of thpssducts can be made. In the last 20
years, AIT products have become categorized asomediproducts and are now subject
to Good Clinical Practicé and regulatory approval. As such, regulatory attiles now
require evidence of efficacy and safety for newkaing authorization of AIT products.

It is also common regulatory practice that aftelaobng an adult indication the license
holder must conduct a clinical development progfanchildren ages 5 years and up and
may seek a waiver for children less than 5 yeaegjef

Natural allergen exposure is highly variable, tfene EEC trials that provide regulated
exposure to allergens can be useful in determieffigacy, onset, and optimal dosing of
an AIT product® EEC trials also have the added advantages ofestdutations and the
need for fewer subjects. The EMA AIT trial guidameeommends provocation tests (i.e.,
allergen exposure in EECs) be used for dose-fintfififpe WAO also endorses the use
of provocation trials to find optimal dosifgThe FDA accepts data generated by EEC
trials to determine onset of action and dose, aljhadata from EEC trials are not
currently accepted by any regulatory authority @sctusive evidence for efficacy and
safety of an AIT product! EEC may be considered as potential bridging tiials

“hybrid” development programs and could lead tadaapproval if EECs are used to
bridge adult data with pediatric data or betweémietsubgroupsdowever, methods of
priming or exposure are not standardized among EE&ding to potential discrepancies
in outcomes from chamber to chamber.

Selection of the approved dose of SLIT-tablethanWnited States, Australia, and
Europe was based on the highest dose that demimassafety and gave the most
consistent effect across multiple endpoints. Tihabeen no demonstrable evidence of
a higher risk for systemic allergic reactions oaimylaxis with higher doses of SLIT-
tablets. A different regulatory approach is usedapan where the lowest efficacious
dose of SLIT-tablet is selected as the appropdage for clinical use.

The EMA AIT trial guidance recommends a sustainadoal effect be demonstrated by
“maintenance of significant and clinically relevaficacy during 2 to 3 treatment years”
and long-term efficacy and disease-modifying effactsustained significant and
clinically relevant efficacy in post-treatment ygat* The EMA Pediatric Development
Committee has stated that AIT drug developers bagelect one allergen product out of
their portfolio to be evaluated for long-term, dise-modifying efficacy in adults and
children (3 year treatment period and 2 year pesttnent follow-up}°” If long-term
effects are established in both adults and chiléivenne allergen by one allergen
product it is not required to establish long-tefffiees for another allergen as long as the
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drug formulation is the sant&! The Pediatric Development Committee acknowledges
that this process is a compromise and will not esslthe antigenic differences among
different extracts. The WAO recommends that claifnsustained effects be based on at
least one appropriately sized RDBPC trial of 3 gehuration and a disease-modifying
effect be based on symptom monitoring in trialsweatblinded follow-up of at least 2
consecutive years after AIT discontinuatiéihen considering an indication of
sustained effect in post-treatment years, the FB&she same criteria to determine the
clinically meaningful difference as that used foe primary efficacy endpoint (at least a
point estimate of 15% difference in the combinechgtom and medication score from
placebo with a 95% CI upper limit of at least —10%)

» The preventative effects of SCIT and SLIT on theeli@oment of AA, particularly in
patients with HDM AR/C, has been shown in severadigs %> ***Large real-world
studies have shown that grass SLIT-tablets andh BT reduce the risk of AA
development®*1% Systematic reviews and meta-analysis concludee thias either no
statistically significant evidence or only low-geadvidence to support the contention
that AIT reduces future sensitizations, althoughlitk of high quality, well-powered
randomized controlled trials was noted and sueltstare needed™ *°’ The impact of
AIT on the development of new allergen sensitizatiand asthma may be greater in
younger children.

7. What dose ranges of allergens can be expected to be efficacious?

Key takeaway: AIT efficacy is dependent on alled@se and treatment duration. Standardized
extracts to common allergens are available, buedastification and efficacy data for some of
these allergens are lacking. All approved SLIT-¢#&bhave standardized allergen content,
potency estimates, and dose recommendations basgase-ranging trials.

» Several AIT trials have failed to demonstrate &éstaally significant clinical effect. One
possible explanation for at least some trials & the potency of allergen content in the
extracts used was too low and not based on dosgrmtrials®" 1% °*Efficacy is not a
function of accumulated dosing over titfeand it is now well established that the
efficacy of AIT is time- and dose-dependent with thinical and immunologic response
related to the individual dos&’ and the persisting improvement after stoppingneat
related to the duration of treatméht Effective dose ranges must be established based on
clinical outcomes for each allergen product anchoaibe extrapolated from a category or
groups of allergens. A two-fold change in dose mheag to an ineffective dose. Thus, a
minimal and maximum dose should be established.

» Use of the terms “high” or “low” dose is only relav when comparing identical allergen
preparations used within a given study and whemtses are defined relative to a
common reference standard.

* Information on the standardized and regulatory-apgd extracts available in the United
States, Germany, Australia, and Japan is readdyable and represent various
geographic regions. These extracts are showialohe 2. “Standardized” means that the
extract is labelled in units that are associatetl Wiologic activity and each released lot
of the extract meets specifications regarding potéh“Non-standardized” means the
extract is labelled in units that are not assodiati#h potency (e.g., weight/volume or
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protein nitrogen units ) or clinical effect. Norastlardized extracts are used as “named
patient products” in some countries or as parhdividualized patient treatment sets.

Currently there are no standardized extracts fdif $€the United States or Canada for
molds, mouse, rat, cockroach, dog, tree, and mestiwolleng® 13

Many of the SCIT studies predate the standardizaifeextracts. However, meta-
analyses have concluded that SCIT results in staily significant reductions in
seasonal AR/C symptoms and medication use in selgeitients’* **°Based on the
limited available data, the potential range of dabat may be efficacious for
maintenance SCIT in the United States are shovirabte 3.> **°It is known that the
extracts in Europe and the United States diffgratency, allergen content, and
adjuvants:'’ therefore, extrapolation of dosing data from estgan the United States to
extracts in other countries (and vice versa) istjorable and not supported by clinical
trial data.

Compounding allergen extract mixtures is commomwtara in the United States. The
efficacy and safety of extract mixtures has nonbagorously studied (see section 11).

Approved SLIT-tablets are standardized for allergentent and gotency and have well-
documented dose- and time-dependent treatmentsffet’: 23 118121

Approved SLIT-tablets are either freeze-dried anpeessed, which differ in terms of
disintegration, allergen release, and allergenvaithbility in the oral cavity?> '**These
differences in tablet formulation may have impottamplications in that the nominal
strengths of SLIT-tablets are not comparable urtless$ablets are identical in
formulation and allergen compositioff.SLIT-tablets that differ with regard to allergen
composition and/or formulation are not interchamde> and clinical efficacy must be
established for each individual product.

Off-label use of SLIT-drops prepared from commdr8i@IT allergen extracts is widely
practiced in the United Stat&.With one exceptioh?> SLIT-drops have not been
rigorously studied in RDBPC studies in North Amarand this form of administration
does not meet today’s standard of safe and efleé&lV practice, which should be based
on the principles of EBM. We cannot support thiagice and it is not endorsed by the
AAAAI/ACAAI Joint Task Force'?® It cannot be assumed that dosing of SLIT-drops
using potency equivalent to SLIT-tablets for a giedlergen will be effectivé?®

8. How long should AIT be administered and when is onset of effect?

Key takeaway: In patients responding to treatmamhinimum of 3 years is recommended to
achieve long-term efficacy, but treatment shouldiseontinued after 1 year in non-responsive
patients. Benefits of SLIT-tablets may be obseirved little as 4 to 8 weeks after maintenance
dosing is begun. Significant clinical and immunatogsponse to SCIT has been observed on
reaching maintenance dosing after 5 weeks usirigsier regimen. There are currently no
biomarkers or other measures of response, whictaresan unmet need in AIT.

Depending on up-dosing schedule, the time needsdd@ response to SCIT is variable.
There is general consensus among guidelines asdeaw of the literature that AIT
should be administered for a minimum of 3 yearadisieve long-term efficacy® ** 1
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The EAACI AIT guidelines recommend treatment witbM SLIT-tablet for at least 1
year for the short-term treatment of HDM ARCTwo HDM trials (one prospective
open-controlled trial with SCIT and one prospectiantrolled trial with SLIT-drops)
have shown some additional benefit with 4 or 5 yeditreatment versus patients
receiving 3 years of treatmelit. **In our experience, there are patients who require
long-term continuous treatment to maintain benbfit,there is no published data to
support this observation.

With SCIT, improvement can be demonstrated soar afaintenance doSeSignificant
clinical and immunologic response to SCIT has b@#served on reaching maintenance
dosing after 5 weeks using a cluster regiri8in EEC studies, the onset of action of 5-
grass SLIT-tablet and HDM SLIT-tablet based onistiatlly significant improvements
in symptom scores vs placebo were found to be lttremd 2 months, respectivefy:
21| field data found that for timothy grass and HIMIT-tablet, onset of action was
observed by weeks 8 and 14, respectively-*

The AAAAI/ACAAI practice parameters recommend thacontinuation of AIT should

be considered if no improvement is apparent aftggat of maintenance theramnd
German/Swiss/Austrian AIT guidelines state thahére are “no signs of success” after 1
year to a maximum of 2 years, treatment shouldebensidered.This brings up the
guestion of how to know if a patient is respondingreatment? Currently this is assessed
by patient reported decreases in symptoms and symplieving medication use. In
addition, considering the implications for cost autherence, future work needs to be
continued to better identify responders/non-respontb AIT products. Thus, in vivo

and in vitro biomarkers of response and identifazabf responders/non-responders are a
key unmet need in AIT. At this point in time thepext panel cannot recommend any
biomarkers of AIT efficacy or safety.

9. Isthereaclass effect of AIT products?

Key takeaway: A class effect for efficacy amonggkbducts cannot be assumed, although all
AIT products have the potential to induce local agdtemic allergic reactions. Ideally, each AIT
product needs to demonstrate claims for efficaafgty, disease-modifying effects, and long-
term effects based on clinical trial data. Only Alfbducts with documented efficacy and safety
should be used.

Clinical trials conducted for various AIT produdsmonstrate a great degree of
heterogeneity. In addition, numerous differencasten the preparation and content of
extracts for AIT:® which precludes an assumption that efficacy afietgaemonstrated
for a specific AIT product can be applied to otA&F products (class effect).

Nevertheless, there has been an inappropriateqeadftprescribing AIT products based
on assumptions of class effect. Examples of ingpate assumption of a class effect
apply to long-term efficacy, disease modificatiang appropriateness in subgroups of
patients (i.e., concomitant asthma). The fallacgttibuting a class effect to AIT
products has been recognized by several expegigaters, the WAO, and EAACI,
current guidelines recommend using products that baen individually evaluated for
efficacy and safety 12 131132
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All AIT products have the potential to induce loeald systemic allergic reactions (see
sections on systemic allergic reactions and lolbalgac reactions).

10. How can diagnosis of clinically relevant allergens be improved?

Key takeawayThe accuracy of identifying clinically relevanteyjy needs to be improved.
Molecular-based diagnostics may be useful for id@ng AIT targets, but there are barriers to
its use.

For AIT, it is essential to precisely determine tiagisal allergens since it is only
recommended for patients who have demonstrate@esdof allergy to clinically
relevant allergens.** However, the present diagnostic methods of allesgmsitivity
have the potential for clinically false positivesudts due to cross-reactive allergen
epitopes, carbohydrate cross-reactive determinants,some cases, trace amounts of
histamine in the allergen extra¢fs: ***While intradermal testing is recommended in
situations where high sensitivity is needed to eaellife threatening sensitizations (i.e.,
drug and venom), use of this method for inhalalergéns may result in positive tests
which are not clinically relevant and also may haystemic effects.

Cross-reactivity among allergens is a complicatagjor of interpreting results from
traditional skin prick testing (SPT) or in vitroraen-specific IgE testing®™ ***Medical
history is not always able to clarify the clinicalevance of sensitivities.

Patients who are sensitized to more than one altelbgsed on SPT or in vitro serum-
specific IgE testing (polysensitized) may requirerenin-depth testing, such as nasal
provocation tests, to determine if more than onthefsensitized allergens is clinically
relevant (polyallergic}’ Many clinicians do not have the capability for agsrovocation
testing and extracts for such a procedure arevalable/authorized in all countries.
Conjunctival provocation tests can also be usembtdirm allergen sensitization;
however, these tests are not standardized andaevailable to many practicing
allergists. Also, because of the priming effectiragle nasal or ocular challenge may not
reveal a clinically relevant allergen. Patient tiigtis the most critical factor in
determining the most clinically relevant allergemsitivities.

Standardization of procedures and extracts usptowocation tests are needed. The
expert panel encourages AIT manufacturers to rgwbducts for provocation tests. A
European method for nasal provocation testing lkas becommended but needs to be
evaluated worldwidé®’

Molecular diagnostic platforms are available in iplgx arrays that can detect specific
IgE for up to 157 allergen extracts and 125 mol@cobmponents from as little as 1,00
of serum or plasma. “Component-resolved diagnass’provide more specific
information as to genuine (specific sensitivitythe primary allergen that drives the IgE
response) versus cross-reactive (secondary setysitivan allergen that shares structural
similarity with the primary allergen) sensitiviti&8 **Cross-reactive sensitivities may
occur among allergens from closely related spegciesNorthern pasture grasses) or
among allergens from different species that sheoeems with conserved functions (i.e.,
pathogenesis-related [PR]-10 proteiti§)Component-resolved diagnostic technology
needs further assessment for approval to gainnuak world markets and is not yet
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664 approved by some regulatory authorities (e.g., D8 Cost and time needed to run the
665 arrays may also be barriers to use in daily practic

666

667 » Use of recombinant hybrid molecules for SPT maw Ipetential tool for diagnosing true
668 sensitivities from cross-reactivity in certain jeatis, but not as a rule in general clinical
669 practice*° Recombinant molecules may allow for better stagiidation of allergen

670 specific IgE assessment platforms.

671

672 11. Should multiple allergens be mixed for AIT?

673 Key takeaway: Multiple allergen AIT may be effextivut mixing of non-homologous allergens
674 for SCIT and SLIT-drops may affect efficacy anetyalUse of one well-characterized and

675 standardized allergen within the homologous allergeoup is recommended by most members
676 of the expert panel.

677 » Practitioners around the world have differing opirg on the use of mixing multiple non-
678 homologous allergen extracts for SCIT in polyalieqgatients. In Europe and Asia, most
679 practitioners choose to treat polyallergic patiewtd a single allergen for the allergic
680 sensitization that is considered to be clinicallystrelevant, preferably selecting a

681 representative allergen within a homologous allerg®up. In contrast, practitioners in
682 the United States administer SCIT for all of a @ats relevant allergens, either in a
683 mixture or as separate extracts. The AAAAI and C8édidelines state that it is

684 reasonable to choose one pollen for treatment Wwithin a highly cross-reactive group
685 (i.e., homologous group3)*® An example is timothy grass for Northern pastussses.
686 European AIT guidelines recommend that patients aregoolyallergic for homologous
687 allergens receive AIT as either a single homologidiesgen or a mixture of homologous
688 allergens:

689 « Use of component-resolved diagnosis provides ecielef genuine sensitizatioh®; **°
690 which helps avoid including irrelevant allergensAiiT mixtures.

691 * Mixing of allergens into a single AIT administratibas its reservations in regard to
692 safety. If a patient has an adverse reaction @llargen mixture, the extract that caused
693 the reaction cannot be isolated and proper premaataken for future administrations.
694 When mixing allergens, one needs to consider IgEscreactivity within homologous
695 groups to avoid excessive potentially unsafe cutivdamounts of an allergen group
696 and to reduce dilution of potengy*® 14

697 » Evidence from RDBPC studies evaluating the efficaiciIT allergen mixtures,

698 particularly with more than 2 non-homologous alésrg or mixtures, are limited and the
699 results are uncertain. More recent RDBPC data fdtiallergen mixtures that meet

700 today’s standards for EBM has not been derivedsTéfficacy trials using more than 2
701 extracts are needed for SCIT. An expert workgroamep has published

702 recommendations for a trial design to evaluatewsdsnonotherapy versus

703 multiallergen SCIT-*

704 » As efficacy of AIT appears to be time and dose-déepet (different formulations may

705 require different doses), the relative allergenedaschieved with multiallergen AIT due
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to dilution might be lower and therefore less difez The US Immunotherapy Practice
Parameters'3Update recommend methods for preparing mixedggtewials that
achieve final maintenance doses within the esticheetrges of therapeutic efficaty.

* Mixing with non-standardized extracts is complichby different manufacturing
practices and allergen concentrations among predtfcthis practice is not evidence-
based.

» Consensus among the expert panel regarding thef mem-homologous multiallergen
mixtures for SCIT was not reached, with recommendatdivided primarily along the
regional practices mentioned above. There are thpaens: 1) to use one well-
characterized and standardized allergen withirhttneologous allergen group for SCIT
(i.e., timothy grass for Northern grasses, birahtfees with Bet v 1 homologues as major
allergen) or 2) to use mixtures of homologous ghess (e.g. grass pollen) or 3) to use
mixtures of non-homologous allergens. Members atijr@ethe numbers of allergens for
SCIT should be reduced as much as possible bygakio account known patterns of
aeroallergen homology and cross-reactivity. Fealdrof multiallergen SLIT-drops have
been conducted and there is no solid evidencefichey.

* There are currently no marketed SLIT-tablets tloatain multiple allergens that are not
within the same homologous group (i.e., the 5-g&id43-tablet) and no trials have
examined the efficacy of treatment with multiplendflomologous allergens via SLIT-
tablets. Evidence suggests that simultaneous astration of two SLIT-tablets or SLIT-
drops/SLIT-tablets from 2 non-homologous allergensell-tolerated after a sequential
dosing period#314°

» The majority of RDBPC trials for SLIT-tablets, SL-Hrops, and SCIT in the last decade
have included large proportions of polysensitizeijects. The success of most of these
trials suggests that multisensitization does nigtrfare with the efficacy of single
allergen AIT as long as the respective allergeroissidered to be clinically relevant.
Subgroup analysis of monosensitized and polyseeditsubjects has confirmed efficacy
of AIT in both population§? *4/

12. How can adherenceto AIT beimproved?

Key takeaway: Shared decision making, regular ¥lig visits or other reminder mechanisms
(i.e., phone calls, mobile app), education regagdimtial local allergic reactions, and clinic
flexibility may be key factors to improving adherertio AIT.

« Like most medical treatments, adherence to AlThmiow!*® *°Discontinuation rates
ranged from 6% to 84% for SCIT and 21% to 93% TS’ Adherence to 3 years of
treatment is approximately 30% for SCIT and SLIBk#s ! Barriers to AIT adherence
generally include adverse events, health insuraogerage, cost, unrealistic expectations
on time course, and perceived ineffectiverté$<>?***nconvenience of office visits is a
specific barrier for SCIT adherence, whereas ®atrmajor reason for early
discontinuation of SLIT*® **°In some countries, access to AIT prescriptionshzEan
problematic and interfere with AIT initiation.
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» There are a number of ways that adherence to AiTbeamproved. Shared decision
making appears to be key in this procesg.he prescriber and patient should carefully
consider the appropriateness of and preferenc@@dr vs SLIT and the willingness and
ability of the patient to be adherent. The presarghould educate on the importance of
adherence and determine if previous non-adherenatnér daily medications will be
relevant to SLIT.

» Education on potential initial local allergic reiacts has been shown to decrease early
discontinuation of SLIT>®

» Short course SCIT, including modified allergens anchune adjuvants, are under
development to attempt to enhance safety, maieffitacy and improve adherent¥®.
These products have much shorter treatment cowgsesrally a few weeks, thereby
enhancing the opportunity for adherence. None @gelproducts are currently approved
in the US but some are available on a named pdigesis in Europe. Similarly,
accelerated build-up SCIT strategies may improveesehce as patients experience relief
from symptoms in a shorter time period than corioeai build-up*®

* Reminder mechanisms (i.e., phone calls, text reemg)anobile apps) may improve
adherence.

« Patient’s perceived benefit and satisfaction witfi Are important for adherenc¥ Thus,
regular follow-up visits should be conducted toss=ss efficacy, tolerability, satisfaction,
and adherence. Adherence could potentially be ivgatdy providing flexible clinic
hours to receive injections and availability to\aas questions in between follow-ups,
reinitiate treatment, or adjust SCIT dosing. Asaiarnative to follow-up visits, many
allergists use telephone contact to help improvesehce?>* Patients receiving SCIT are
seen at least once a month during maintenancedfierence still remains a problem.

Conclusions

Guidelines for AIT are lacking in some areas reté\ta everyday allergy practice. There are still
many gaps in AIT practice that need further evadumeas products and practices evolve. It is the
intent of this panel to provide evidence-basedmaoendations that address the practical aspects
of AIT in clinical practice. Key takeaways from trecommendations are shownTiable 4.
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Table 1. Indications for which at least one registered Atdquct is approved by at least one regulatory ageies” indicates an
approved product is available. “No” indicates apraped product is not available. It cannot be assithat different AIT products
for the same allergen have similar effects. Nansgkpt products that have not received marketirigaization are available in
some countries but are difficult to verify and #rerefore not included. The information in thisléatmust be interpreted with caution
as some of the older approved SCIT and SLIT-droglgets have not been evaluated based on full alidievelopment programs

(phases I-11I).
Allergen Formulation  AR/C Symptoms AA Symptoms Sustained Treatment Disease-M odifying
Effect Effect
Adults | Children | Adults | Children | Adults Children Adults Children
SLIT-tablet: Yes Yes No No Yes* Yes* Yes* Yes*
Grass SLIT-drops No No No No No No No No
SCIT-natura Yes Yes Yes Yes Yes' Yes' Yes' Yes
SCIT- Yes Yes Yes Yes Yes' Yed® Yes Yes®
allergoid
SLIT-tablet: Yes No No No No No No No
Ragweed SLIT-drops No No No Nao No No No No
SCIT-natura Yes Yes No No No No No No
SCIT- No No No No No No No No
allergoid
SLIT-tablet: Yes Yes No Nao No Nao No No
SLIT-drops Yes Yes Nao No No No No No
Cedar | SCIT-natural No No No No No No No No
SCIT- No No No No No No No No
allergoid
SLIT-tablet: Yes No No Nao No Nao No No
Tree SLIT-drops Yes No Yes Na No Na No No
SCIT-natura Yes Yes Yes Yes Yes' Yes' Yes' Yes
SCIT- Yes Yes Yes Yes No No Yes"” Yes"”
allergoid
SLIT-tablet: Yes Yes Yes Nao No Nao No No
HDM SLIT-drops No No No Nao No No No No
SClIT-natura Yes Yes Yes Yes No No No No
SCIT- No No No No No No No No
allergoid AA, allergic
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asthma; AR/C, allergic rhinitis with or without ganctivitis; HDM, house dust mite; SLIT, sublinguaimunotherapy; SCIT, subcutaneous immunotherapy.
*Indicated for long-term effect and disease-modifyeffect for AR/C for some SLIT-tablets.

"In patients with allergic rhinoconjunctivitis, irited for long-term prevention of asthma and bri@id¢typerreactivity.

*Long-term effect for 6 years.

SLong-term effect, prevention of new sensitizaticarsg improvement of asthma symptoms and lung fandor 12 years.

Yndicated for prevention of new sensitizations.

lindicated for prevention of asthma
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Table 2. Availability of standardized and regulatory-appro\&CIT and SLIT extracts in the
United States, Germany, Australia, and Japan.

United States Germany Australia Japan
Allergen SCIT SCIT SCIT SCIT
Source Extract SLIT Extract SLIT Extract SLIT Extract SLIT
Pollen
Short + Tablet - Tablet - - - -
ragweed
Mugwort - - + - - - - -
Glasswort - - + - - - - -
Bermuda + - - - + - - -
grass
Northern + Tablet (5- + Tablet (5- + Tablet (5- - -
grasses grass grass grass
mix) mix) mix)
Tablet Tablet Tablet
(timothy (timothy (timothy
grass grass grass
only) only) only)
Honeygrass - - + - - - - -
Meadow - - + - - - - -
weed grass
Meadowbark - - + - - - - -
grass
White ostrich - - + - - - - -
grass
Ruchgrass - - + - - - - -
Rye pollen - - + - - - - -
Pointed oat - - + - - - - -
Oat pollen - - + - - - - -
Barley pollen - - + - - - - -
Wheat pollen - - + - - - - -
Plantain - - + - - - - -
Birch - - + Drops - - - -
Tablets
Alder - - + Drops - - - -
(mixed
with
birch and
hazel)
Hazel - - + Drops - - - -

(mixed
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with
birch and
alder)
Cypress - - - - - - - -
Japanese - - - - - - + Drops
cedar
Tablet
HDM + Tablet + Tablet + Tablet (2 + Tablet
manufact (2
urers) manufac
turers)
Epithelia
Cat hair + - - - - - - -
Cat pelt + - - - - - - -

HDM, house dust mite; SCIT, subcutaneous immuneagherSLIT, sublingual immunotherapy.
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Table 3. Standardized allergen extracts available in theddnStates and ranges for potential
effective doses for SCIT maintenarict?®

Allergen Source Extract Potency L abeling Potential Effective
Dose Range per
Dose*
Pollen Short ragweed 1:10, 1:20 w/v and 6-12ug of Amb a 1
100,000 AU/mL or 1,000-4,000 AU
Bermuda grass 10,000 BAU/mL 300-1,500 BAU
Kentucky bluegrass BAU/mL 1,000-4,000 BAU
Perennial ryegrass BAU/mL 1,000-4,000 BAU
Orchard grass BAU/mL 1,000-4,000 BAU
Timothy grass BAU/mL 1,000-4,000 BAU
Meadow fescue grass BAU/mL 1,000-4,000 BAU
Redtop grass BAU/mL 1,000-4,000 BAU
Sweet vernal grass BAU/mL 1,000-4,000 BAU
Dust mite Dermatophagoides 3,000, 5,000, 10,000, 500-2,000 AU

pteronyssinuand and 30,000 AU/mL
Dermatophagoides

farinae
Epithelia Cat hair 5,000 and 10,000 1,000-4,000 BAU
BAU/mL
Cat pelt 5,000 and 10,000  1,000-4,000 BAU
BAU/mL

AU, allergen units; BAU, bioequivalent allergen tgni

*Due to variability in allergen content among stardized extracts (AU/BAU) from different
manufacturers, dosing may vary and must be indallgiassessed. The estimated effective SCIT
dose ranges cannot be extrapolated to effectivesdaiSSLIT-drops.
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Table 4. Key takeaways for AIT clinical practice from thepert panel.

Question

K ey takeaway

1. What does evidence-based medicine (EBM) of AIT
mean for the practicing allergist?

EBM should guide AIT practices when it is available
Documented available EBM should be considered whe
selecting AIT products. Practicing allergists shibble
informed and educated on the levels of EBM for AIT.

2. How can AIT guidelines beimproved?

Globally harmonized guidelines are needed to set
common practice standards and improve AIT product
development. Awareness and implementation of AIT
guidelines may be improved by providing an abbitexda
“handbook” of the major topics. As new evidence

becomes availabjduture revisions of existing guideline
should add standardized protocols for extract laiggl
handling treatment interruptions and re-initiation,
multiple allergen administration, in-season init@at, and
treatment of adverse events, as well as expanding
information regarding patients with AA. Real-world
experience and input from patients should also be
considered in guideline development.

3. How should clinical trial data beinterpreted and
trandated into everyday practice?

Interpretation of clinical trial data is complicadeby the
complexity and lack of standardization in symptard a
medication scoring systems, allergen exposure tiaris,
lack of a well-defined and validated clinically nmégful
effect, and a substantial placebo effect. EffetenoAlT
treatment on patient-reported outcomes may be more
relevant to everyday practice. Efficacy data fapecific
AIT product obtained in well-controlled adult triamay
be bridged to children by supplementing with snmalle
pediatric trials.

4. What aretherisk factorsand treatment for systemic
allergic reactions and anaphylaxis?

Systemic allergic reactions can occur with SCIT ahd
much-reduced frequency with SLIT-drops and SLIT-
tablets. The risk is likely increased by certaitigat or
treatment-related factors. Life-threatening or fata
anaphylaxis is rare. SLIT is generally viewed am@pe
safer than SCIT. Available EBM for safety of SLIT
supports at-home administration. Clinics should be
prepared to treat anaphylaxis and patients witthas
should be assessed for asthma control before e@th S
injection. Prescribing of SCIT and SLIT should ipgited
to physicians with adequate training and experiisthe
treatment of allergic respiratory diseases.

5. What aretherisk factorsand treatment for local
allergic reactions?

Local allergic reactions to SCIT and SLIT are commmo
Local allergic reactions to SCIT can be reduced or
treated with oral antihistamines and other methddx:al
allergic reactions to SLIT are self-limiting andredy
need medical treatment. SLIT-tablets are contraiatid
in the United States in patients with a history of
eosinophilic esophagitis.

6. What data should be used for regulatory approval
of AIT products?

Regulatory approval processes for AIT products have
become more stringent in recent years but vary lywide
among countries which may affect AIT proc
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availability and product claims. Regulatory agercieow
require high-quality evidence of manufacturing diyal
efficacy, and safety for approval and to suppoddarct
claims.

7. What dose ranges of allergens can be expected to be
efficacious?

AIT efficacy is dependent on allergen dose andrneat
duration. Standardized extracts to common allergaes
available, but dose justification and efficacy d&ia
some of these allergens are lacking. All approveld S
tablets have standardized allergen content, potency
estimates, and dose recommendations based on dose|
ranging trials.

8. How long should AIT be administered?

In patients responding to treatment, a minimum péars
is recommended to achieve long-term efficacy, but
treatment should be discontinued after 1 year in-no
responsive patients. Benefits of SLIT-tablets Hemen
observed in as little as 4 to 8 weeks after maamee
dosing is begun. Significant clinical and immundtog
response to SCIT has been observed on reaching
maintenance dosing after 5 weeks using a clustgnren.
There are currently no biomarkers or other measwufes
response, which remains an unmet need in AIT.

9. Isthereaclass effect of AIT products?

A class effect for efficacy among AIT products care
assumed, although all AIT products have the paétdi
induce local and systemic allergic reactioideally, each
AIT product needs to demonstrate claims for efficac
safety, disease-modifying effects, and long-tefecisf
based on clinical trial data. Only AIT products kit
documented efficacy and safety should be used.

10. How can diagnosis of clinically relevant allergens
be improved?

The accuracy of identifying clinically relevantexigyy
needs to be improved. Molecular-based diagnostig m
be useful for identifying AIT targets, but there ar
barriers to its use.

11. Should multiple aller gens be mixed for AIT?

Multiple allergen AIT may be effective, but mixofgion-
homologous allergens for SCIT and SLIT-drops may
affect efficacy and safety. Use of one well-chanazed
and standardized allergen within the homologousrgkn
group is recommended by most members of the exper
panel.

12. How can adherenceto AIT beimproved?

Shared decision making, regular follow-up visitsotier
reminder mechanisms (i.e., phone calls, mobile app)
education regarding initial local allergic reactisnand
clinic flexibility may be key factors to improving
adherence to AIT.




Supplemental I nformation
Method of development

The list of authors was compiled based on their known clinical expertise in various areas related
to AIT. A list of potential topics and questions was developed under the direction of Moises A.
Calderon and topics were discussed during teleconferences with all available authors. Authors
provided initial feedback on each topic, which was then developed into a preliminary draft by the
medical writer. In addition to the expertise of the authors, non-systematic literature reviews were
conducted to provide supplementa information on the AIT topics/questions. All authors were
assigned specific topicsto review, based on their expertise. The final document was read and
approved by all authors for submission.



