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Pollinex franchise continues to expand  
and shape the market as a more convenient treatment 

First patient recruited in pivotal PQBirch Phase III study 
in Europe 

US Grass MATA MPL programme proceeding as planned  
with safety trial advancing to dose-range finding study in H2 
2017 

CTA approval in Spain for Phase I clinical study investigating 
safety and tolerability of Modified Mite SCIT MPL 

Positive proof of concept preclinical trial results announced 
with Polyvac Peanut  

Development Pipeline 

New technologies  
and markets. 

Strong investment  
in R&D aided by growing 

revenue stream 



R&D Scope  

Three EU development programmes: 

 
Seasonal SCIT 

– Pollinex Quattro (PQ) product range (grass, tree and mixes) 

Perennial SCIT 

– Acarovac, TyroMilbe  (House dust mite SCIT) 

Seasonal/Perennial SLIT 

– Oralvac product range (grass, tree and house dust mite) 

 

Global registration of PQ Grass in EU/US 

 

Opportunities to support growth 
• Development of adjuvant portfolio  

• Food Allergy – Polyvac Peanut 
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Pipeline 
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Pre-clinical Phase I Phase II Phase III Market/Registered 

Short-course Birch SCIT with MPL 

Short-course Ragweed SCIT with MPL 

Short-course Grass SCIT with MPL 

Short-course Tree SCIT with MPL 

Sublingual immunotherapy with flexible-dosing 

Short-course modified Allergen HDM SCIT + MPL 

Short-course Peanut SCIT 

Wasp venom SCIT 

Short-course SCIT 

Short-course SCIT 

Short-course SCIT 

Bee venom SCIT 

Pollinex Grass 

Pollinex Tree 

Pollinex Ragweed 

Venomil Bee 

Venomil Wasp 

PQ Birch 

PQ Ragweed 

PQ Grass 

PQ Trees 

Sublingual Grass, Trees  
& house dust mite 

Mite SCIT Platform 

Polyvac Peanut 



The TAV EU registration and US opportunity 

Next generation House dust mite SCIT  

Acarovac MPL 

Portfolio development, extension and Bencard 
Adjuvant Systems 
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TAV EU Registration 
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TAV German process 
initiated in 2008 and driven 
by the Paul Ehrlich Institute 
(PEI) based upon European 
legislation to enable Named 
Patient Product licensure 

123 products originally notified across Germany 

37 of 123 (30%) notified products have been 
removed from the process and are no longer on the 
market (Prof. Stefan Vieths, Vice President, Head, Division of Allergology, PEI German 

Allergy Congress, 2016) 

All 10 Allergy Therapeutics products notified remain 
in the TAV licensure process 

Clinical development plans submitted 

 



TAV opportunity – main programmes 

Product Range Key Milestones 

PQ 

PQ Birch/Tree — Phase III recruitment underway 

Germany, Austria, Poland, Sweden 

PQ Grass — Product alignment with increased cumulative strength dose 

Phase II CPT Dose Finding 2017 

Sublingual Oralvac Grass, Tree and Mite — Phase I/II synopsis  

House Dust Mite SCIT Phase I tolerability studies 
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Clinical development  
PQ Birch Phase II  dose finding study 

Phase III anticipated Sep 2017 
Germany, Austria, Poland, Sweden 

ED50 = 2600 SU 
 Commercial dose efficacious 
Opportunity to increase efficacy further 

Dose finding results validated by PEI enabling 
progression to Phase III  

TAV MAA planned 
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The TAV EU registration and US opportunity 

Next generation House dust mite SCIT  

Acarovac MPL 

Portfolio development, extension and Bencard 
Adjuvant Systems 
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Mite-allergoid SCIT 

• Mite-allergoid SCIT demonstrated promise for short course therapy in terms of safety and efficacy, 
MPL may allow further benefit in Mite-allergoid SCIT + MPL 

• Improve patient compliance 

• Improve patient convenience 

• Typical House Dust Mite SCIT > 40 injections in 3 years 

• Mite-allergoid SCIT + MPL short course immunotherapy could revolutionise patient  choice of 
treatment 

 

Mite SCIT AM101 – short course vs long course  
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The TAV EU registration and US opportunity 

Next generation House dust mite SCIT  

Acarovac MPL 

Portfolio development, extension and Bencard 
Adjuvant Systems 
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Products for diagnosis and therapy 
Continuous and new product development 

 

Key project themes in 
non-clinical 
developments 

• Diagnostic and vaccine 
product 
characterisation 

• Adjuvant 
characterisation 
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“The adjuvant company” MCT 

First to use the depot adjuvant microcrystalline tyrosine (MCT) as an alternative to 
aluminium in allergy immunotherapy – MCT is licenced in AGYs immunotherapy 
 

MCT + modified-allergen Short course IT*:  
6 injections 

MCT + modified-allergen 
+ MPL 

Ultra short course IT**:  
4 injections 

Launch of Bencard Adjuvant Systems 2015 to develop IP  
opportunities for MCT and other patented adjuvants in  
allergy/non-allergy  

Alum + Allergen Long-course IT:  
30-50 injections 

*Licensed vaccines 
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Adjuvant technologies: why MCT? 

Biological  
activity 

• Safety 
• Targeted immune response 
• Protective effect 

Physicochemical 
properties 

• Particle dissolution 
• Ease to make sterile 
• Stability/Expiry date 

Ideal 
adjuvant 

• Unique patented formulation of MCT for use as a depot 
adjuvant to 2032 - WIPO publishes patent for "Process for 
Preparing Vaccine Composition"  

• Characterised allergen/antigen binding capacity and stability 
• Biodegradable alternative  
• Proven in short course 
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MCT – sterility and stability 

Antigen-MCT 
formulation 

Antigen content in 
drug substance 

Antigen content in 
supernatant 

Antigen adsorbed in 
MCT complex 

Test Antigen 1 177 QAU/mL ≤0.1 QAU/mL ≥99% 

Test Antigen 2 163 QAU/mL ≤0.1 QAU/mL ≥99% 

Test Antigen 3 180 QAU/mL ≤0.1 QAU/mL ≥99% 

Test Antigen 4 170 QAU/mL ≤0.1 QAU/mL ≥99% 

Test Antigen 5 168 QAU/mL ≤0.1 QAU/mL ≥99% 

Test Antigen 6 171 QAU/mL ≤0.1 QAU/mL ≥99% 

• MCT can be manufactured as sterile 
• MCT remains bound to different 

vaccine formulations > 99%. 
• MCT is stable in different vaccine 

formulations 
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MCT is biodegradable and safe 

Aluminium adjuvant could be retained at the 
dose site for up to 37 adult years. 

• Extensive clinical experience in humans; 4.3 
million injections 

• MCT half life is 48 hours, providing sustained 
release of antigens for prolonged immune 
exposure  

• Naturally metabolised and quickly removed 
reducing the risk of granuloma formation 
possible with other depots  
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MCT enhances immunity of 
currently available influenza 

vaccine 

Scope outside allergy – case study 1 
MCT plus Influenza antigen candidate vaccine 

Antigen 

Antigen + MCT 

PBS Control 
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Scope outside allergy – case study 2 
MCT plus malaria antigen candidate vaccines 

Antigen Antigen MCT 

p = 0.0006 on day 21 ; p= 0.0001 on day 28 

MCT improves the 
immunological profile of a 

malaria vaccine 

Survival challenge: 
MCT exhibits better 

protection for malaria than 
Alum 

Synergistic effect of MCT:VLP 
observed in vaccine efficacy and 

protection   
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Strategy 
The future of the AGY Pipeline 

• PQ Birch and Trees MAA following PQ Birch Phase III 

• PQ Grass – successful CPT dose finding with global Phase III  

• Oralvac House Dust Mite, Grass & Trees  

• Acarovac MPL – best in class short course perennial 

• Best characterised allergen product portfolio (SPT, SLIT, SCIT) 

Product 
Development 

• PQ range in the US 

• Acarovac Development 

• Polyvac peanut 

Portfolio  
Expansion 

• MCT opportunities in allergy and non-allergy 

• Revenue basis for Bencard Adjuvant Systems  
Adjuvant 

Development 
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Allergy Therapeutics 
New frontiers: Boosting our addressable market 

 
 
PoLyVac peanut 
 



Disclaimer 

The information contained in this presentation (“Presentation”) is being supplied to you solely for your information and may not be copied, 
reproduced or further distributed to any person or published, in whole or in part, for any purpose.   

No reliance may be placed for any purpose whatsoever on the information contained in this Presentation or on its completeness. No 
representation or warranty, express or implied, is given as to the accuracy of the information or opinions contained in the Presentation and no 
liability is accepted for any such information or opinions by Allergy Therapeutics plc (the “Company”) or any of its directors, members, officers, 
employees, agents or advisers or any other person. Notwithstanding this, nothing in this paragraph shall exclude liability for any representation or 
warranty made fraudulently.  The Presentation speaks as of the date shown on the front cover.  The Company assumes no obligation to notify or 
inform the recipient of any developments or changes occurring after the date of this Presentation that might render the contents of the 
Presentation untrue or inaccurate in whole or in part. 

This Presentation does not constitute or form part of any offer of or invitation to sell or issue, or any solicitation of any offer to purchase or 
subscribe for any securities for sale in any jurisdiction, nor shall it, or any part of it, or the fact of its distribution form the basis of, be relied upon in 
connection with, or act as an inducement to enter into, any contract or commitment to do so.  The Company’s securities have not been and will not 
be registered under the U.S. Securities Act of 1933 (the “Securities Act”), and may not be offered or sold in the United States absent registration 
under the Securities Act or an available exemption from, or transaction not subject to, the registration requirements of the Securities Act. 

This Presentation includes “forward-looking statements” which include all statements other than statements of historical facts, including, without 
limitation, those regarding the Company’s financial position, business strategy, plans and objectives of management for future operations 
(including development plans and objectives relating to the products and services of the Company and its subsidiaries (the “Group”)), and any 
statements preceded by, followed by or that include forward-looking terminology such as the words “targets”, “believes”, “estimates”, “expects”, 
“aims”, “intends”, “will”, “can”, “may”, “anticipates”, “would”, ”should”, “could” or similar expressions or the negative thereof.  

Such forward-looking statements involve known and unknown risks, uncertainties and other important factors beyond the Group’s control that 
could cause the actual results, performance or achievements of the Group to be materially different from future results, performance or 
achievements expressed or implied by such forward-looking statements.  Such forward-looking statements are based on numerous assumptions 
regarding the Group’s present and future business strategies and the environment in which the Group will operate in the future. These forward-
looking statements speak only as at the date of this Presentation. The Group expressly disclaims any obligation or undertaking to disseminate any 
updates or revisions to any forward-looking statements contained in the Presentation to reflect any change in the Group’s expectations with regard 
thereto or any change in events, conditions or circumstances on which any such statements are based.  
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Overview of presentation 

Peanut allergy: an increasing, significant health problem and 
growing market around the globe 

Peanut allergy therapy: numerous attempts with 
significant limitations and recent draw backs 

ATL’s approach: allergy vaccination aiming for protective 
immunity 

VLP’s: an established platform adopted from vaccinology 

PolyVac peanut: preclinical results 
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 The market for food allergy therapies is a multi-billion dollar opportunity 
 

 Food allergy is very common, affecting up to 8% of young children and 3% to 
6% of the entire US population, and its prevalence appears to have increased 
significantly over the past 15 to 20 years. 
 

 Adverse reaction results in 200,000 emergency room visits in the US yearly 
 

 Peanut allergy was once rare, but it is now the most common cause of fatal 
food-allergic reactions. The prevalence has increased steadily over the past 
decade, mostly in the Western world, the disease currently affecting 1–2% of 
children in the UK.  

 A study in the Isle of Wight showed a twofold increase in reported peanut 
allergy and a threefold increase in sensitization, in two birth cohorts of children 
over a period of 7 years. A similar trend has been noticed in the USA. Sicherer 
et al reported a significant increase in peanut allergy in children, from 0.4% in 
1997 to 0.8% in 2002 to 1.4% in 2008; this is equal to a 3.5-fold increase 
within a period of 11 years. 

Peanut allergy: epidemiology 
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Peanut allergy: epidemiology 
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„once     always     !“ 

Peanut allergy: epidemiology 
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Peanut allergy: epidemiology 
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Peanut allergen 
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M. Bublin, Curr Allergy Asthma Rep (2014) 

Peanut allergen 
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M. Bublin, Curr Allergy Asthma Rep (2014) 

Peanut allergen 
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Peanut allergy therapy 
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 Epicutaneous (EPIT) respectively sublingual (SLIT) applications of peanut allergen constitute 
alternative routes of peanut immunotherapy. Both approaches require repeated and long lasting 
exposures via the skin respectively the sublingual mucosa.  

 Application site irritations are common phenomena in SLIT (regardeless of the allergen 
administered); systemic anaphylactic reactions are not excluded * 

 Real life data, based on prescription data, demonstrated a 3 year adherence in SLIT of below 
20% ** 

 A recent review on peanut SLIT described some efficacy and a good safety profile but adherence 
was bad (below 50% over 3 years) ***. 

  
* Di Bona et al. JAMA Intern Med. 2015; Vol 175:1301-9) 

** Senna et al. JACI 2010; Vol 126: 668-9).  

*** Burks et al. JACI 2015; Vol 135:1240-8)  

 

Peanut allergy therapy: unmet needs 
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(J Allergy Clin Immunol 2017;139:1242-52.) 

Note: „Subjects with a history of severe anaphylaxis (previous hypotension, neurologic compromise, or 
mechanical ventilation) to peanut were excluded.“ 

Peanut allergy therapy: unmet needs 

17 



Overview of presentation 

Peanut allergy: an increasing, significant health problem and 
growing market around the globe 

Peanut allergy therapy: numerous attempts with 
significant limitations and recent draw backs 

ATL’s approach: allergy vaccination aiming for protective 
immunity 

VLP’s: an established platform adopted from vaccinology 

PolyVac peanut: preclinical results 

18 



19 



20 



21 



Organization: low absent high 

Antibody response ++ - +++ 

T help 
independent 

type 1 

lessons learned from vaccination 
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lessons learned from vaccination 
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HBV  
- Energix® (GSK) 
- Recombivax® (Merck) 

HPV 
- Gardasil® (Merck) 
- Cervarix® (GSK) 

VLPs 
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VLPs 
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 VLP + allergen   =    optimized immunotherapy 

VLPs in allergy indications 

concept: The allergen looks for the immune system 
like a virus and consequently induces a strong 
cellular and humoral immune response antagonizing 
the Th2 driven allergy = protective immunity. 

 
allergen 
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VLPs in allergy indications 

 highly efficacious vaccine: induction of protective immunity  
with one vaccination only 29 



hypoallergenic vaccine:  
- no anaphylaxis in allergic animals [B] 
- no degranulation of human mast cells [D] 
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summary 

acknowledgments ATL adopted the novel VLP platform for 
allergy indications by developing a 

peanut vaccine aiming for long lasting 
protective immunity. 

 
This treatment will overcome current 
limitations of approaches aiming for 

avoidance or tolerance, and will open 
the global markets of food allergy for 

ATL. 
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Allergen Immunotherapy 
USA 2017 Update 
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Allergic Rhinitis in the USA 

 
 

 Prevalence 
 Economic Strata of Allergic Rhinitis Patients 
 Insurance Coverage of Allergic Rhinitis Patients 



Allergies- What's the Problem? 
 

 Allergies are the 6th leading cause of chronic illness in the U.S. 
with an annual cost in excess of $18 billion.  

 More than 50 million Americans suffer from allergies each year. 
 Allergies are an overreaction of the immune system to 

substances that generally do not affect other individuals.  
 These substances, or allergens, can cause sneezing, coughing, 

and itching.  
 Allergic reactions range from merely bothersome to life-

threatening.  
 Some allergies are seasonal, like hay fever.  
 Allergies have also been associated with chronic conditions like 

sinusitis and asthma.        
https://www.cdc.gov/ 

 



 
Allergies and Hay Fever 
Morbidity: Adults (aged 18 years and over) 
 Number with diagnosed hay fever in the past 12 

months: 20.0 million 
 Percent with diagnosed hay fever in the past 12 

months: 8.2% 
 



Prevalence of Allergic Rhinitis in the 
USA: Overall 7.9%  



At Least 20 Million Allergic Rhinitis 
Patients in the USA 



Economic Status of Allergic Rhinitis 
Patient in the USA: Greatest 

Percentage in the Most Wealthy 



Economic Status of Allergic Rhinitis Patient in 
the USA: Greatest Frequency in the Most 

Wealthy and Best Insured 



Dramatic Change in Treatment of 
Allergic Rhinitis 

 
 Shift from Physician Prescribed to Over The Counter 

Status of Allergy Medications in the USA 
 Advent of Over The Counter Second Generation 

Antihistamines- 2003 to Present 
 Movement of Intra-Nasal Corticosteroids to OTC 

status- 2013 to Present 
 



 
Treatment of Allergic Rhinitis in the USA- 

Change from Prescription to Over The Counter 
Medications: Begins with Claritin 

 



And One by One the Other 2nd 
Generation Antihistamines go OTC 



Intra-Nasal Corticosteroids go OTC- 
Begins with Nasacort 



Intra-Nasal Corticosteroids go OTC- 
Conitnues with Flonase 



Intra-Nasal Corticosteroids go OTC- 
Then Rhinocort and Veramyst 



Current Status of Allergic Rhinitis 
Patients in the USA 

 Seek Physician Care due to Failure of OTC 
Antihistamines and OTC Intranasal Corticosteroids 

 Primary Care Physicians have little to offer- just 
generic versions of the OTC antihistamines and OTC 
Intranasal Corticosteroids 

 Insurances gradually cease coverage of oral 
antihistamines (first)– then later… 

 Insurances limit or cease coverage of intranasal 
corticosteroids 



Limitations Placed on Insurance 
Coverage for Allergic Rhinitis 

Medications  



Allergies in America Survey 



Impact of Allergic Rhinitis on Daily 
Life 



Satisfaction with Nasal Allergy 
Medications 



Reasons for Allergic Rhinitis 
Medication Discontinuation 



Dissatisfaction with Nasal Allergy 
Medications 



The New Allergic Rhinitis Patient 
Referred to the Allergist 

 Tried Self Medication with Over the Counter 
Antihistamines and Intranasal Corticosteroids 

 Fail Self Medication trials then consult Primary Care 
Providers who prescribe the limited generic 
medications which are still covered by health 
insurances 

 Referred to Allergist by Primary Care Physician due to 
failure of these limited medications still covered by 
health insurance 

 Typical Referral to Allergist: for “Allergy Testing and 
Shots” 



Allergen Immunotherapy in the 
United States 

 Approximately 2 to 3 million Americans have received 
some form of allergen immunotherapy  

 Approximately 100,000 to 200,000 new starts on 
allergen immunotherapy annually  in the US 

 Typical course is 3 to 5 years 
 Weekly up-dosing ranges from 20 to 50 weeks in 

various protocols followed by bi-weekly then monthly 
injections 

 Injections occur in health care facilities capable of 
treating anaphylaxis 



Administration of Allergen 
Immunotherapy in the United States 

 Three years of SCIT provides lasting benefit that can be  
     measured at least 2 years and up to 6 years after stopping SIT. 
     Durham SR et al.  NEJM 341: 468, 1999. 

 
 One year of SCIT has been shown not to provide lasting 
     benefit.       Naclerio RM et al JACI 100: 293, 1997. 

 

 Two years of SCIT has been shown not to provide lasting 
     benefit in year 3 after stopped      Scadding et al; Cox et al; JAMA, 

Feb 14, 2017 

 
 Recommendation: SIT should be administered for a  
     minimum of 3 years after which time the treatment  
     should be reevaluated- US Practice is 3-5 years at maintenance SCIT 

 



Allergen Immunotherapy as 
Practiced by American Allergists 

 Tests done for Inhalant Allergens- ie. At George 
Washington University we do skin prick tests for 48 
inhalant allergens- tree pollens/ grass pollens/ weed 
pollens/ mold spores/ dust mites/ animal danders/ 
cockroach 

 
 Immunotherapy vials compounded in the allergist 

office by trained personnel using commercial stock 
concentrates 



Allergen Immunotherapy as 
Practiced by American Allergists 

 Some allergists construct separate vials for each 
pollen/ danders/molds and dust mites-cockroach 
 

 Some allergists use a 2 vial system: 
-  Vial A: tree-grass and weed pollens + animal dander 
-  Vial B: mold spores + dust mites + cockroach dander 



Allergen Immunotherapy as 
Practiced by American Allergists 

 
1) Vials are constructed from the Master Stock Vial- 

typically a 1:1 dilution, Total 10 ml volume 
2) Vial dilutions can include 1:1; 1:10; 1:100; 1:1,000; 

and 1:10,000;  with sometimes 1:100,000 and 
1:1,000,000 used for a highly sensitized patient  

3) Each diluted vial can be constructed as a 10 ml vial 
 



Allergen Immunotherapy as 
Practiced by American Allergists 

4) Injections begin with the most dilute vial and typically 
have 5 to10 incremental steps ie. beginning with 0.05 
ml ending with 0.5 ml 

5) If using 4 dilutions and 5 incremental steps will reach 
the maintenance vial in 20 weeks 

6) If using 6 dilutions and 10 incremental steps will 
reach the maintenance vial in 60 weeks 

7) All vials typically billed to insurance at $400- $600/vial 
8) Injections compensated at $10 to $30 each visit 

depending on whether 1 injection versus 2 or more 
injections 



George Washington University Medical Faculty Associates: SIT 
Schedule- 40+ steps to final maintenance concentration 



George Washington University Medical Faculty 
Associates: SIT Vaccine Composition- Vial A 



George Washington University Medical Faculty 
Associates: SIT Vaccine Composition- Vial B 



GWU: New Rosch System 



GWU: Immunotherapy Compounded 
Vaccine Production  



GWU  “Rosch System” In-Office 
Allergen Vaccine Compounding: 

Bottle A 



GWU “Rosch System” In-Office 
Allergen Vaccine Compounding: 

Bottle B 



7 Dilution System- 46 weeks until 
Maintenance Final Concentration 



7 Dilution System- 46 weeks until 
Maintenance Final Concentration 



7 Dilution System- 46 weeks until 
Maintenance Final Concentration 



Allergen Immunotherapy in the 
United States 

 Practitioners in the United States currently use a wide variety of 
formulations, prepared for individual patients ad hoc from 
commercial source allergen extract solutions.  

 Such formulations are usually based upon 
simple aqueous extracts, are prepared by 
allergists in the office or clinic, and are not 
commercially available as individual patient 
dose units.  

 As such it is difficult to standardize the level of allergen 
exposure between patients.  

 The administered SIT may also contain allergens that are not 
necessarily clinically relevant to the patient.  



13 Standardized Inhalant Allergen 
Extracts Available in the USA 

 Cat Hair 
 Cat Pelt 
 Dust mite D. Farinae 
 Dust Mite D. Pteronyssinus 
 Bermuda Grass 
 June Grass 
 Meadow Fescue Grass 
 Orchard Grass 
 Redtop Grass 
 Perennial Rye Grass 
 Sweet Vernal Grass 
 Timothy Grass 
 Short Ragweed 
CBER 4/30/2014 FDA website 



Allergen Immunotherapy in the 
United States 

 The drawbacks of conventional SIT in the US include: 
1) variability of the pharmaceutical quality of 
preparations 
2) variability of dose/regimen 
3) long courses of treatment with a slow emergence of 
clinical benefit 
4) efficacy and safety not supported by data for each 
individual regimen 
5) All allergen mixes compounded in the physician 
office are FDA “OFF LABEL” usage of  FDA approved 
allergen exttracts 

 



Allergen Immunotherapy in the 
United States- Adherence 

 The most considerable barrier to effective and safe treatment 
with conventional SIT is the large number of injections required 
– up to 100 per patient each year.  

 This commitment limits adherence, and compliance rates above 
50% are unusual after 1 year of therapy.  

 In one large study, treatment compliance after the first 6 months 
was dramatically reduced such that only 16% of patients 
completed the minimum recommended 3-year duration of 
treatment.  
 

          Cohn JR, and Pizzi A. Determinants of patient compliance with allergen immunotherapy. J Allergy Clin Immunol 1993; 91:734 –737 
          Lower T, Henry J, Mandik L, et al. Compliance with allergen immunotherapy. Ann Allergy 1993; 70: 480–482 
          Hankin CS, Cox L, Lang D, et al. Allergy immunotherapy among Medicaid-enrolled children with allergic rhinitis: patterns of care,     

resource use and costs. 2007 JACI 



Long-Term Treatment Compliance with Existing SIT  
in the United States: Florida Medicaid Study- Hankan, Cox, 

JACI 2007 



Benefits of Allergen Immunotherapy 
in the United States: Florida 

Medicaid Study 
 The reduction in medical resource use associated with SIT is 

exemplified by the results of a study of Florida Medicaid data. 
 Despite the poor compliance with SIT observed in this study with 

a mean duration of treatment limited to 17 months there were 
highly significant (27%) reductions in medication use and out-
patient visits.   

 These reductions translated into significant direct healthcare 
cost savings, equivalent to $156 in prescription drug costs per 
patient-year and $546 in outpatient costs per patient-year (both 
p<0.01 vs pre-SIT).  

     Hankin CS, Cox L, Lang D, et al. Allergy immunotherapy among Medicaid-enrolled children with allergic rhinitis: patterns of care, 
resource use and costs. 2007 ,JACI 



Reduction in Medical Resource  
Utilization with SIT  

   in the United States: Florida Medicaid Study- 
Hankin, Cox, Lang JACI 2007 



Benefits of Allergen Immunotherapy 
in the United States 

 United States guidelines propose that patients with moderate or 
severe  allergic rhinitis and mild to moderate asthma may be 
managed aggressively with allergen avoidance and 
pharmacotherapy, but may also benefit from SIT.  

 This conclusion is based on a number of SIT studies of the 
treatment for pollen-related allergies.  

 For allergy vaccination, effects of up to 55% have been reported 
in small studies, although larger, more recent, and more 
rigorously controlled studies have show treatment effects of 
approximately 25% greater than placebo which compare 
favorably with the benefit from antihistamine or leukotriene 
antagonists of 5–10%.  

Cox L et al. Allergen immunotherapy: A practice parameter second update. J Allergy Clin Immunol 2007; 120: Suppl 3s 

 



Benefits of Allergen Immunotherapy 
in the United States 

 A series of independent reviews and a meta-analysis , including 
the most recent update on practice parameters for allergen 
immunotherapy , have concluded that SIT is effective for allergic 
rhinitis and allergic asthma, when used appropriately.  

In addition benefits of SIT include: 
 Avoidance or reduction of antihistamines and synthetic steroids 

use 
 The ability to provide long-term relief of symptoms  
 Potential for the treatment of asthma  
 Potential for arresting the allergic march 
 Pharmacoeconomic benefits from a reduction in use of medical 

resource. 
         Abramson MJ, Puy RM, Weiner JM. Allergen immunotherapy for asthma. Cochrane Database Syst Rev 2003; 4: CD001186 
         Calderon MA, Alves B, Jacobson M, et al. Allergen injection immunotherapy for seasonal allergic rhinitis. Cochrane Database Syst 

Rev 2007; 1:CD001936 
         Cox L et al. Allergen immunotherapy: A practice parameter second update. J Allergy Clin Immunol 2007; 120: Suppl 3s 



Safety Issues with current Allergen 
Immunotherapy in the USA 

 
 Systemic Reactions 

 
 Fatal Reactions 



Just How Frequent Are Systemic 
Reactions? 

 0.51% of all injections may produce a systemic 
reaction 

 45% of reactions occur in patients who have had 
previous systemic reactions 

– Matloff SM  et al.  Allergy Proceed  1993; 14:347-350. 

 
 0.05% to 3.2% rate per injection for conventional 

– Stewart GE and Lockey RF. J Allergy Clin Immunol 1992; 90:567-78. 



Risk Assessment of Allergen 
Immunotherapy in the United States 

 Unstable asthma 
 nearly all cases have had asthma 
 bronchospasm is a key feature of the anaphylaxis 
 highly sensitive patient during the buildup phase of SIT 
 SIT administered during pollen season 
 new bottle of extract used for SIT 
 beta-blocker medication (do not cause adverse reactions,  
  but can make them harder to manage) 
 wrong dose of extract 
 wrong extract 
        BMJ 293: 948, 1986. 

        Bernstein DI.   AAAAI survey of SIT fatalities, 2001-2002. 

 



Allergen Immunotherapy Risks 

 Despite clinical practice guidelines, there are 
still severe AEs and fatalities.  

  1 death per 2 million injections.  
 Fatalities due to SIT still occur in the United 

States, despite many improvements such as 
the introduction of standardized allergens. 

 
        Bernstein DI, Wanner M, Borish L, et al. and the Immunotherapy Committee of the American Academy of 

Allergy, Asthma and Immunology. Twelve year survey of fatal reactions to allergen injections and skin 
testing: 1990–2001. J Allergy Clin Immunol 2004; 113: 1129–36 

        Reid MJ, Lockey RF, Turkeltaub PC, Platts–Mills TAE. Survey of fatalities from skin testing and 
immunotherapy 1985–1989. J Allergy Clin Immunol 1993; 92: 615 

        Engler RJM, Marks SN, Garramone SM, et al. Anaphylaxis death after immunotherapy: root cause analysis 
case report. EAACI 2005, Poster No. 1439 

          



Recent Changes to Allergen 
Immunotherapy in the USA 

 FDA Review of Non-Standardized Extracts 
 Removal of  allergen extracts from the marketplace 

due to lack of adequate efficacy data 
 Medicare CMS Guidelines eliminate payment for up-

dosing allergen immunotherapy vials 
 Private Commercial Insurances Restrict Payment for 

up-dosing vials 
 Introduction of SLIT tablets by Merck (ALK) and 

Stallergenes 
 Rejection of SLIT tablets by the allergists 



 
 

FDA Allergen Extract Review 2011-2012- 
Scientific Data Review of Available 

Allergen Extracts in the USA 



FDA Allergen Extract Review 2011-2012- 
Process of Data Collection on Allergen Extracts 

Began in 2004 



FDA Allergen Extract Review 2011-2012- 
Concern About Safety and Efficacy of 

Non-Standardized Extracts 



FDA Allergen Extract Review 2011-2012- 
Concerns About Allergen Source 

Materials and Validity of Study Methods 



FDA- Movement to Pharmacy Grade 
Products of Allergen Vaccines 

 Move to eliminate or limit non-standardized extract 
use 

 Greater standardization of allergen vaccines 
 Move towards Pharmacy grade products 
 Deletions of large number of allergen vaccines which 

had been available for use before 2011- 
Communication with Ronald Rabin of FDA June 2017 

indicated at least 15 extracts were removed by the 
agency and many more deleted by the industry in 
anticipation of removal 



Medicare Restrictions of Payment for 
Dilutions of Maintenance Vials 

 No payment for dilutions 
 Followed gradually by some private commercial 

insurers 



Medicare Restriction on Billing for 
Allergen Immunotherapy Up-Dosing 

Dilution Vials 





United Healthcare-12 Month Supply 
Limit-Interpreted as Maintenance 

Vials and Not Up-Dosing Vials 



SLIT in the USA 
 ENTs often compound their own SLIT aqueous oral 

extract vaccines- Greer typical supplier-all FDA OFF 
LABEL; generally not covered by insurance- patients 
self-pay 

 Stallergenes: 5 Grass Mix-  Oralair 
 ALK:  
Timothy Grass- Grastek 
Short Ragweed- Ragwitek 
Dust Mite- just FDA approved in March, 2017- Odactra  
Cost of SLIT Tablets Retail Price ~ $350/month 
Insurance Coverage usually  requires “Prior Approval” 

 







Merck Returns SLIT to ALK 



 
Merck shocks ALK by returning 

rights to allergy immunotherapies  
by Nick Paul Taylor | Jul 27, 2016 5:45am  

  
 Merck  has shocked ALK-Abello  and its investors by returning 

the rights to three sublingual allergy immunotherapy tablets. The 
decision, which comes partway through a clinical trial and 
regulatory approval process, leaves ALK without a partner in the 
U.S. and triggered an 18% drop in its share price. 

 Merck has paid out more than DKK 700 million ($100 million) to 
ALK as part of the deal it struck in 2007 for the rights to the 
drugs, but its returns to date have been small. Faced with 
healthcare professionals that are reticent to shift away from 
existing treatment options, Merck has struggled to gain ground. 
In the first half of 2016, ALK earned approximately $2 million 
through sales royalties, R&D services and product supply under 
the Merck deal. 

 

http://www.fiercebiotech.com/author/nick-paul-taylor


SLIT Tablets- Failure in US Market 

 Excited entry to the US market- first new allergen 
immunotherapy products in years 

 Pharmacy grade SLIT tablets face fierce resistance 
from US Allergists 

 Failure of Merck SLIT initiative proves US is “shot-
based” allergen immunotherapy marketplace 
 



New Threats to Allergy Practice in 
USA 

USP Guidance 
FDA Guidance 



USP GUIDELINES 
 The U.S. Pharmacopeial Convention (USP) is a 

scientific nonprofit organization that sets standards 
for the identity, strength, quality, and purity of 
medicines, food ingredients, and dietary supplements 
manufactured, distributed and consumed worldwide.  

 USP’s drug standards are enforceable in the United 
States by the Food and Drug Administration, and 
these standards are used in more than 140 countries. 

 Since its founding in 1820, USP has helped secure the 
quality of the American drug supply. 

  Building on that legacy, USP today works with 
scientists, practitioners, and regulators of many 
nations to develop and revise standards that help 
protect public health worldwide. 



USP GUIDELINES 

 USP was created in 1820 by a group of 11 physicians 
who recognized an essential need for a national 
lexicon of drug names and formulas in the United 
States. 

  At the time, the marketplace for drugs and medicinals 
was chaotic: there was little assurance of consistency 
or quality regarding the medicines that patients were 
taking.  

 The first edition of the USP featured the best drugs 
and preparations and defined terminology that 
facilitated communication between the physicians 
who prescribed and administered medicines and the 
pharmacists who prepared them. 
 
 



USP RESOLUTIONS 

Resolution I.   

 Collaboration with the U.S. Food and Drug 
Administration 

 USP will increase communication and collaboration 
with the U.S. Food and Drug Administration (FDA) to 
promote alignment with FDA’s regulatory and 
scientific policies from the inception of the standards 
planning and development process. USP will work 
with FDA, industry, and other stakeholders 
throughout the process to increase understanding of 
the regulatory impact of such proposals. 
 



USP RESOLUTIONS 

Resolution VII. 

Quality Standards for Compounded Medicines  
 USP will continue working with stakeholders to 

develop and maintain practice and quality standards 
for sterile and non-sterile compounding.  

 USP will increase the availability of its compounding 
standards, expand stakeholder engagement and 
education, and promote adoption of these standards 
by compounding professionals and regulatory 
authorities. 
 



USP 797 Update 

 May 2016 Update on Revisions to USP General 
Chapter <797> Pharmaceutical Compounding – Sterile 
Preparations 

 USP proposed revisions to USP General Chapter 
<797> and sought public comments from September 
25, 2015 to January 31, 2016. During this public 
comment process, the USP Compounding Expert 
Committee received more than 8,000 comments from 
over 2,500 stakeholders. The Expert Committee has 
been reviewing the comments and met face-to-face on 
April 11, 2016 to discuss the comments received. 

http://www.usp.org/sites/default/files/usp_pdf/EN/expert-committees/2016-04-11_cmp_ec_exec_sum-final.pdf


USP 797 Update 

 USP expects the revision process to continue through 
the summer of 2016. The Expert Committee will 
review all of the public comments received and USP 
will be gathering additional information where 
needed.   

 The USP Healthcare Quality Standards Head of 
Science, Shawn C. Becker, will host two roundtables 
to seek clarity on public comments related to allergen 
extracts and radiopharmaceuticals.  

 These USP roundtable activities are supplemental to 
the compendial public comment process and the 
Expert Committee will use the proceedings to assist 
in the revision process.  



USP 797 Update 

 
 Based on the Expert Committee’s evaluation of the 

public comments and significance of further revisions 
to the chapter, General Chapter <797> may be 
proposed for another public comment period. USP 
does not yet have an anticipated date for publication. 
 



USP 797 Changes 



USP 797 Deletes Exceptions for 
Allergen Extract Compounding 



USP 797 Deletes Exceptions for 
Allergen Extract Compounding 



Allergen Immunotherapy Threats to 
the Allergists 

 New 797 USP Guidelines will be requiring: 
 isolated sterile compounding facilities 
 HEPA air filtration 
  laminar flow room and hood 
  sterile methods: higher quality control, ongoing 

sterility testing of products, facility and personnel 
  and more rapid lot expiration date- 28 days for all 

compounded products 
 FDA New Guidelines will be consistent with USP 

Guidelines 
 Current status: under review with intense push-back 

by the allergy community: AAAAI and ACAAI 



Threats to Allergist In Office 
Compounding of Extracts 

 USP 797 Update 
  FDA Activities related to  

Compounding of Patient Specific Allergen Vials for Im 
 

 New Draft Requirements which demand allergen 
extracts be compounded using state of the art sterility 
techniques 

 Would eliminate in-office allergen extract 
compounding in almost all situations 



Threats to US Allergen 
Immunotherapy 

 American College of Allergy, Asthma and 
Immunology: ADVOCACY INSIDER 

 UPDATE ON USP 797 AND FDA COMPOUNDING 
GUIDANCE 

  “We're working to protect your patient’s access to 
allergy shots. And the fight isn’t over.” 
 



American College of Allergy, Asthma and 
Immunology: ADVOCACY INSIDER 

 



American College of Allergy, Asthma 
and Immunology: ADVOCACY 

INSIDER 



USP 797- USP ROUNDTABLE 
February, 2017 

 The latest from the USP Roundtable 
 This past Thursday, Feb. 2, 2017 representatives from 

ACAAI and AAAAI participated in a United States 
Pharmacopeia (USP) roundtable on the proposed 
changes to USP 797 guidelines on compounding of 
allergen extracts in allergists offices and clinics. 

  Members of the USP Roundtable Steering Committee, 
Drs. James Sublett, Tom Casale, Mike Nelson, and 
Steve Kagen attended and were joined by Drs. David 
Bernstein, Linda Cox, Gary Gross, Stephen Imbeau, 
Aidan Long, Kathleen May, and Andrew Murphy along 
with our legal advisors 



USP 797- USP ROUNDTABLE 
February, 2017 

  Representatives from the AAOA, AAN, AAFA, the 
FDA, State Federation of Medical Boards, the Allergen 
Extract Manufacturers Association and other 
stakeholders were also in attendance. The roundtable 
was a day long discussion with the USP staff and USP 
797 Expert Panel on the potential impact of the 
proposed changes.  

 The stated objectives for the revision of USP 797 are 
to assure sterility and stability. Several advances by 
our specialty have been made since the last Chapter 
797 update.  

 Our purpose was to educate the USP staff, 797 Expert 
Panel Chair and Vice-Chair and other roundtable 
members of those accomplishments. 



USP 797- USP ROUNDTABLE 
February, 2017 

 Following a presentation on Allergen Immunotherapy 
Vial Preparation, overviews of data and research and 
recent publications on sterility and the lack of 
infection risk from immunotherapy were presented. 

  Comments related to the most recent Practice 
Parameter on Immunotherapy, which has been 
updated since the last USP 797 update, were 
included.  

 There was also discussion on the importance of 
continued patient access to immunotherapy and its 
risk/benefits. 

 
 
 
 



USP 797- USP ROUNDTABLE 
February, 2017 

  One important factor that differentiates our 
compounding extracts is the use of phenol and 
glycerin in our vials.  

 This will be considered in any decision on Beyond 
Use Dates The panel recognized the continuing 
efforts by our professional societies to assure 
improved safety including the College's Allergenic 
Extract Quiz, Annual Media Fill Test and the recently 
updated Allergen Immunotherapy Extract Preparation 
Physician Instruction Guide.  

http://www.mmsend55.com/link.cfm?r=-D-dk6kHRCC6X59anjdrZQ~~&pe=jheXnnfC3f_KRnPIEb1gz2ZgrRcz3CYWuI5i1r_u05ZG9o6-SYBdJP2VsCFLwHqgP5buWzmh234cn_yCBmFbcg~~
http://www.mmsend55.com/link.cfm?r=-D-dk6kHRCC6X59anjdrZQ~~&pe=jheXnnfC3f_KRnPIEb1gz2ZgrRcz3CYWuI5i1r_u05ZG9o6-SYBdJP2VsCFLwHqgP5buWzmh234cn_yCBmFbcg~~
http://www.mmsend55.com/link.cfm?r=-D-dk6kHRCC6X59anjdrZQ~~&pe=b8VCi-TUcmvmtMAVCZfVrCRHu0kpf__Is--LPCkfW7WMagPSpikaKdE423oVmwDsM2FM2ktw8XzkfBaXbSyK5w~~
http://www.mmsend55.com/link.cfm?r=-D-dk6kHRCC6X59anjdrZQ~~&pe=vqMl0MP04PS0rl2I-tuxr4_3rqToL2xuidWUubK56oyq3OXUy-gx0VXOOxmyfXWBRLBCDicQftze4_cz03ZZjQ~~
http://www.mmsend55.com/link.cfm?r=-D-dk6kHRCC6X59anjdrZQ~~&pe=vqMl0MP04PS0rl2I-tuxr4_3rqToL2xuidWUubK56oyq3OXUy-gx0VXOOxmyfXWBRLBCDicQftze4_cz03ZZjQ~~


USP 797- USP ROUNDTABLE 
February, 2017 

 Overall, the roundtable allowed us to fill many 
knowledge gaps for USP related to allergen 
immunotherapy.  

 Continued dialogue will occur, and, after the revised 
draft of the Expert Panel is published, there will be 
another opportunity for public comments.  



FDA 2016 GUIDELINES on 
INSANITARY CONDITIONS 

 On Tuesday, June 6th, 2017, the US Food and Drug 
Administration (FDA) Center on Drug Evaluation and 
Research (CDER) Office of Compounding hosted a 
series of listening sessions with seven different 
healthcare constituencies regarding compounding 
practices in different settings.  

 Our specialty societies participated in similar 
sessions held in June 2016, but it is significant to 
note that the Allergy/Immunology and Otolaryngology 
specialties were invited to a separate session from 
other specialties for the first time this year.  



FDA 2016 GUIDELINES on 
INSANITARY CONDITIONS 

 This allowed the discussion to focus extensively on 
concerns related to compounding and administration 
of allergen immunotherapy.  

 Discussion focused on the 2016 FDA Proposed 
Guidance on Insanitary Conditions, which the FDA 
regarded as a follow-up to previous regulations and 
not the precursor to a set of sweeping new 
requirements on physical facilities. 

  The FDA acknowledged that the implications on a 
practice such as allergen immunotherapy were not 
taken into account in its development 



FDA 2016 GUIDELINES on 
INSANITARY CONDITIONS 

 Specialty leaders urged an approach that would 
balance the potential for infectious adverse events, 
which the FDA admits has not been identified as a 
problem, with the increased threat of anaphylactic 
reactions possible if source extract products are not 
controlled for consistency and patient status in the 
physician's office. 
 
 



USP 797 Update 

 In follow up to a February, 2017 Stakeholder 
Roundtable on Allergen Immunotherapy, a workgroup 
has been formed including leadership of the USP 
Compounding Expert Committee, representatives 
from the Specialty Societies, and USP staff.  

 This group met on Friday, June 2 for an update on the 
continuing effort to revise Chapter 797.  

 Discussions included appropriate standards for 
training of compounding personnel and processes for 
ensuring sterility in the office setting.  



USP 797 Update 

 The specialty societies reiterated that there is 
insufficient data to indicate that additional safety 
equipment or procedures are necessary beyond the 
current Chapter 797 standards.  

 Representatives of the USP stressed the importance 
of not creating an exception for any group that would 
appear to require insufficient safety standards 
compared to those applicable to other compounding 
settings.  
 



USP 797 Update 

 
 

 All groups agreed to continue working together in 
pursuit of an approach that will allow for practitioners 
to continue to provide this life changing and 
lifesaving evidence-based treatment, while following 
procedures designed to ensure patient safety.  
 



June 2017 USP Update- AAAAI 



June 2017 FDA Update- AAAAI 



USP and FDA 

 Ongoing negotiation between allergists and USP 
 FDA indicates that it will follow USP guidance 
 Allergists attempt to thwart new sterility requirements 

proposed by USP 
 Conversation with former US Congressional 

Representative Steve Kagen, MD- an allergist who is a 
liaison to USP- June 2016 : USP requirement for 
laminar flow hoods and enhanced sterile technique is 
all but certain 



Summary Of US Allergen 
Immunotherapy Situation (1) 

 High prevalence of allergic rhinitis  
 Patients relatively wealthy and well insured 
 Cost burden  shifted to patients by moving meds to 

OTC status 
 Patients fail OTC meds and want Allergen 

Immunotherapy 
 Allergen Vaccines being withdrawn which do not 

meet current FDA standards 
 Allergists compound vials of multiple antigens mixes 

in their office 



Summary Of US Allergen 
Immunotherapy Situation (2) 

 Medicare and Private Commercial Insurance restrict 
payment for up-dosing vials  

 Current up-dosing methods take 6 to 12 months to 
reach maintenance 

 Maintenance Immunotherapy should be given for 3 
years 

 Adherence to allergen immunotherapy regimens is as 
low as 15% 

 Anaphylaxis remains a problem 
 To manage anaphylaxis risk patients given very dilute 

extracts gradually up-dosed and kept 30 minutes in 
office after injections 
 



Summary Of US Allergen 
Immunotherapy Situation (3) 

 Allergists reject SLIT tablets- want in office 
adminsterd injectable therapy 

 USP and FDA Draft Guidelines could eliminate in-
office allergen extract vial compounding 

 FDA expresses desire to move away from off label 
non-approved mixtures to “pharmacy grade 
medicine” allergen vaccines 

 Allergy community has adopted buy- and- bill or 
insurance-  paid –physician- administered therapies 
such as Xolair (omalizumab) and Nucala 
(mepolizumab) 



Solution to the USA Allergen 
Immunotherapy Problem 

 Pharmacy Grade Allergen Vaccines to meet FDA and 
USP Standards 

 End of In-Office Allergen Vaccine Compounding 
 Buy and Bill with Mark-Up for these new Allergen 

Vaccines 
 Short Course Immunotherapy to enhance Adherence 

and Reduce Staff Cost for Administration of 
Prolonged Courses 

 Safety Enhancement of Immunotherapy Vaccines to 
Near Elimination of Anaphylaxis and Fatality Risk 
 



Short Course Pharmacy Grade SCIT 
Initiatives in the USA 

 ImmuLogic: T cell peptides 
 Circassia: T cell peptides 
 Allergy Therapeutics: MATA MPL vaccines 



Attempt at Pharmacy Grade Product: 
T Cell Reactive Peptides 

 T cell reactive peptides derived from allergens 
 Built on construct of the scientist Malcolm Gefter, 

PhD from MIT : use of  T-cell peptides to induce 
desensitization towards an allergen 

 Originally developed by the US company  
“ImmuLogic”, with funding from Marion Merrell Dow 

 Studies  failed in the US in  mid to late 1990s due to 
anaphylaxis due peptides being “too long” thereby 
retaining some  IgE binding epitopes 

 My lab involved in studying these peptides using 
basophil histamine release after anaphylaxis occurred 



ImmuLogic Fails 



Circassia T Cell Peptide Initiative 

 Work of Mark Larche to revise  of T cell peptides as 
smaller molecules with overlapping T cell reactive 
epitopes to eliminate anaphylaxis 

 Initial studies with Cat allergy T cell peptides 
promising but large Phase 3 study fails 

 Dust Mite Study with T cell pepetides fails 
 Early studies were done to identify effective dose by 

Inflammax 
 ? Wrong dose versus failure of concept 



Circassia Abandons the T cell 
Peptide Initiative 



Allergoids 
• Modify allergen by polymerization 
• Epsilon amino acid lysine reacted with glutaraldehyde to 

produce a polymer 
• Bind ~ 80% of episilon lysines 
• Long used as a means of decreasing allergenicity with 

maintenance of  immunogenicity-  
- Work of Roy Patterson at Northwestern University, 

Chicago,  with polymerized ragweed and grass in 1970s 



Professor Roy Patterson 
An American Allergy Legend 

 









IgE and IgG reactivity Pre and Post modification
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Advantages of Allergoids 

–  Chemical modification of allergens: 
–  Reduced allergenic activity 

•  Inactivate IgE-binding-epitopes 
(conformational) 

•  Low binding to mast cell bound IgE 
 

Reduction of Skin Test Activity of Short Ragweed by 
Modification with Gluteraldehyde
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Native extract Modified extract

–  Preserved immunogenity 
•  Preserve T-cell-epitopes (sequential) 
•  Stimulates T-helper cells 
•  Added safety bonus 

–  Ideal for combination with MPL 

- Reduced number of injections required to reach top dose allows short course therapy 



 
Compared with the intact allergens, allergoid products 
have: 
- definitely reduced allergenicity; 
- preserved but clear reduced immunogenicity. 
       (Lund L., Henmar H., Wurtzen P.A., Lund G., Hjortskov N., Larsen J.N.  Clinical and  
        Experimental Allergy, 2007; 37:564-571) 
       (Henmar H., Lund G., Lund L., Peterson A.,  and Wurtzen P.A. Clinical and Experimental     
       Immunology, 2008;153:316-323)   
 
Because of IgG immune response after chemical modification of allergen 
usually weaker than that of unmodifed allergen it is possible to improved it 
using some adjuvants. 
 

Conception of adjuvanted allergoids: 
 
To improve efficacy (immunogenicity) of ASIT with allergoids they can be 
used in combination with adjuvants or immunomodulators (conjugates or 
complexes modified allergen and adjuvant/immunomodulator) 
 
 



Allergy Therapeutics Initiative: 
MATA MPL 

 Allergoid: allergen modified with glutaraldehyde 
forming polymers: 

Binding of glutaraldehyde to epsilon amino lysine 
residues in the allergen creates large polymers which 
largely eliminate IgE binding allergen epitopes but 
retains shorter T cell binding epitopes 
 Micro-Crystalline Tyrosine: 
Binds to allergen  and MPL via electrical forces to create 
a transient depot and drives Th1 responses 
preferentially 
 Monophosphoryl Lipid A: 
potent TLR4 immune adjuvant magnifies immune 
response in Th1 direction 

 



MATA MPL 
• Glutaraldehyde Modified Allergen Extracts 
     and Monophosphoryl Lipid A Co 

adsorbed onto Micro-Crystalline  L-
Tyrosine (MCT) 

 Four Preseasonal Injections Required 
• Three Rising strengths and One Repeat at 

Top Dose 
• First allergens chosen are Grass, Tree and  

Ragweed Pollen 



Grass MATA MPL  

• Phase III Study~ 1028 subjects 
• Re-analysis based on Peak Placebo 

Symptoms 



Ultrashort-specific immunotherapy 
successfully treats seasonal 
allergic rhinoconjunctivitis to 

grass pollen 
  

Lawrence M. DuBuske, M.D.; Anthony J. Frew, M.D., F.R.C.P.; Friedrich 
Horak, M.D.; Paul K. Keith, M.D.; Christopher J. Corrigan, M.D.;  

Werner Aberer, M.D.; Tom Holdich, M.B.B.S., M.F.P.M.;  
Karl J. Fischer von Weikersthal-Drachenberg, M.D.  

Allergy & Asthma Proceedings:  10.2500/aap.2011.32.3453 



G301: Multinational Grass MATA MPL Study- 
Largest MPL Allergen IT Study Conducted 

 

 - 4 pre-seasonal injections of Modified Grass 
Allergen plus MPL in Tyrosine Depot 

 
 
- Given grass pollen preseason in 2008 
 

 

*complete records during 4 peak weeks of pollen season 
L DuBuske, AAP, 2011 



G301 - Pivotal Efficacy and Safety Study 

US 
58 centres 

620 patients 

Canada 
17 centres 

291 patients 

                      

International multi-centre – 84 centres, 1028 patients 

UK 
6 centres 

65 patients 

Austria 
3 centres 

52 patients 



G301: Primary Study Measure 

• Primary Measures  
• Combined symptom + medication score (= CSMS)  

– Total symptom score (TSS) eyes and nose  
– self-reported by patients during 4 peak weeks of grass 

pollen season (electronic diary) 
 

• Safety - adverse events 
 
 



Compliance  

 
 

Placebo                                            
(n= 514) 

Grass MATA MPL                                  
(n= 514) 

Patients receiving ≥1 injection 99.8% 100% 
Completed course of treatment 97.9%  95.3% 
Completed study 91.4%  92.0% 

      Completed as planned 90.8%  90.7% 
      Completed visits but discontinued           
      treatment 
 

  0.6%   1.4% 

ITT population 



24.3 % Benefit over Placebo 

Relative benefit (%) of Grass Modified Allergen Tyrosine Adsorbate monophosphoryl lipid A (MATA MPL) over 
placebo during the 4 peak weeks of the pollen season and the entire pollen season and in subjects with severe 

symptoms (disease severity questionnaire [DSQ], ≥7 with at least one symptom category =3).   
Reproduced with permission from Allergy & Asthma Proceedings 



Reduction in CSMS Following Grass MATA MPL 
Patients with Complete Data Set  

n= 177 
Grass MATA MPL 

n= 166 
Placebo 
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*Comparison of LS means 4 peak weeks of pollen season 



Proportion of Well Subjects 
Increased with Grass MATA MPL 

Reproduced with permission from Allergy & Asthma Proceedings  



Adverse Events: No Anaphylaxis  

Reproduced with permission from Allergy & Asthma Proceedings  





Method: An innovative approach to the analysis of seasonal diaries - 
definition of peak season based on symptom/medication scores of the 
placebo group- G301 Study 
 
 

 
Comparison of the combined symptom/medication scores (CSMS) of the 

treatment groups for the primary and secondary endpoints within the 4 
weeks of peak allergen load.  

 
Definition of the 4 peak weeks:  
 
a) based on the pollen counts collected by pollen traps. 
b) based on the symptom/medication scores of the placebo group 
 
 



CSMS- Complete Data Set: Difference  
Versus Placebo -Peak Pollen Count Versus 

Peak Placebo Score Analysis 



JACI 
Ragweed MATA MPL EEC Study 



% Reduction in Total Symptom 
Scores 



% Change from Baseline in 
Total Symptom Scores 



Impact of MPL in MATA 
Vaccine (1) 

 
 
1) Change from Baseline TSS: MATA and MATA MPL 
versus Placebo: 
 
Analysis based on Median TSS Change from Baseline: 
 
Placebo: -3.54        MATA: -4.38      MATA MPL: -6.46 
 
MATA= 23.7% >  than placebo       MATA MPL = 82.4% > than placebo 
 
MATA MPL = 3.47 X effect of MATA 
 



Impact of MPL in MATA 
Vaccine (2) 

 
2) Post Treatment TSS: MATA and MATA MPL versus 
Placebo: 
 
Analysis based on Median Post Treatment TSS: MATA and MATA MPL versus 
Placebo: 
 
Placebo: 12.0         MATA: 11.1       MATA MPL: 8.81 
 
Versus Placebo:  MATA = -7.5% TSS reduction     MATA MPL = -26.65% TSS 
reduction 
 
MATA MPL = 3.57 X effect of MATA 



Adverse Events 

 (J Allergy Clin Immunol 2013; Piyush Patel, MD, Tom Holdich, MBBS,Karl J. Fischer von 
Weikersthal-Drachenberg, MD,and Birgit Huber, PhD 
 Mississauga, Ontario, Canada, West Sussex, United Kingdom, and Munich, Germany) 



CONCLUSIONS 
1) Ultra short-course SIT with only 4 injections of  

Ragweed MATA MPL over 3 weeks -efficiently 
reduced allergy  symptoms, 

   - improved quality of life,  
   - and increased ragweed specific  IgG, IgG1, and 

IgG4 levels  
   in subjects with moderate-to severe  SAR 

ascribed to ragweed pollen exposure 3 weeks 
after the completion of the treatment course.  

2)The study did not demonstrate any safety or 
tolerability concerns for Ragweed MATA MPL.  
 

 
 (J Allergy Clin Immunol 2013; Piyush Patel, MD, Tom Holdich, MBBS,Karl J. Fischer von Weikersthal-Drachenberg, MD,and Birgit Huber, PhD 

Mississauga, Ontario, Canada, West Sussex, United Kingdom, and Munich, Germany) 

 



TLR4  Activation and  Allergen 
Immunotherapy 

• Activation of TLR4 (MPL) in the presence 
of antigen may allow: 
 

- rapid immunologic response 
- rapid clinical improvement 
- enhanced safety of IT administration 
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