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Overview of R&D highlights

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

First patient recruited in pivotal PQBirch Phase Il 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 | clinical study investigating
safety and tolerability of Modified Mite SCIT MPL

Positive proof of concept preclinical trial results announced
with Polyvac Peanut
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Development Pipeline
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New technologies
and markets.

Strong investment
in R&D aided by growing
revenue stream
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Transforming Allergy Treatment

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

m m m Market/RegiStered

Pollinex Grass Short-course SCIT

Pollinex Tree Short-course SCIT

ftEE

Pollinex Ragweed Short-course SCIT
Venomil Bee Bee venom SCIT

Venomil Wasp Wasp venom SCIT

PQ Bi Short-course Birch SCIT with MPL

PQ Ragweed Short-course Ragweed SCIT with MPL

Short-course Grass SCIT with MPL - E

PQ Trees Short-course Tree SCIT with MPL

blingual Grass, Trees f . A Tela e
& house dust mite Sublingual immunotherapy with flexible-dosing

Mite SCIT Platform Short-course modified Allergen HDM SCIT + MPL

Polyvac Peanut Short-course Peanut SCIT



llergy
. ®
®Therapeutlcs
Transforming Allergy Treatment

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

TAV German process
initiated in 2008 and driven
= by the Paul Ehrlich Institute

—= (PEI) based upon European 37 of 123 (30%) notified products have been

®  legislation to enable Named

Patient Product licensure 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)

123 products originally notified across Germany

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

Clinical development plans submitted
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Transforming Allergy Treatment

Product Range Key Milestones

Sublingual

House Dust Mite SCIT

PQ Birch/Tree — Phase Ill recruitment underway
Germany, Austria, Poland, Sweden

PQ Grass — Product alignment with increased cumulative strength dose
Phase Il CPT Dose Finding 2017

Oralvac Grass, Tree and Mite — Phase I/1l synopsis

Phase | tolerability studies
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Clinical development @

PQ Birch Phase Il dose finding study

ED,, = 2600 SU

SELECTION OF THE OPTIMAL DOSE FOR AN ULTRA-SHORT COURSE SUBCUTANEOUS IMMUNOTHERAPY (SCIT) FOR %
RHINOCONIUNCTIVITIS FOR BIRCH ALLERGIC PATIENTS (EUDRACT NUMBER 2015-000984-15) Timrspastics?

Commercial dose efficacious

oo - Opportunity to increase efficacy further

Dose finding results validated by PEI enabling
; : = : ; progression to Phase IlI

Carms;

Phase Ill anticipated Sep 2017

Germany, Austria, Poland, Sweden

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
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A

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

Short Communication

Immunotherapy

For reprint orders, please contact; repante@futuromedicing.com b

Mite SCIT AM101 - short course vs long course

[ Injections 1-2 wks ]
01 03 05 05 05 05

AR REAN

| Treatment Group 1: N=16

[6 Injections in 5-10 weeks

A novel microcrystalline tyrosine-
| adsorbed, mite-allergoid subcutaneous
immunotherapy: 1-year follow-up report

albert Roger’, Mathalie Depreux’,

Alm: A 1-year follow-up study comparing the safety and tolerability of the dosing
Yanina jurgens’, Alna T 5erra’,

schedules, satisfaction and effectiveness of 2 novel microorystaliine tyrosine-adsorbad

mite (Dermafophagoldes pteronyssinus)-allergold subcutaneous Immunotherapy
(Acarovac Plus™) In 3¢ adult: pattents (18-85 years) with allergic rhinitls andior
asthma. materials & methods; The effectiveness of the product was assessed by
nasal provocation test measuring peak nasal inspiratory flowssymptoms, in witro
immunologic changes (1gE, 10G4 and IL-10) and Treatment Satisfaction Guestionnalre
for Medication. Results: No adverse evants were reporied during dosing schedules.
Significant decreases in sympiom scores and drop of peak nasal inspiratory flow In
foliow-up wisits {4 weeks and 1 year! were recorded. Significant increases In IgiG4-
specific antibody titers and (L-10 were exhibited. Concluston: Significant decreases
In ciinical symptoms and immunological parameters were observed, accompanying a
high level of patlent satisfaction and tolerance.

| Treatment Group 2: N=16 | ] 6 Injections over approximately 10 months ‘

r 1t 0 0 0

01 03 05 0.2+0.3/0.5 0.5 0.5

‘~24wks | \~36wks l

Matthew D Heath™, Glorta Garcla®
& Murray A Skinner

"Umitat d'Allargia. Hospital linfversitar
Gevmans Trizs Pujol, Badalona, Spein

ey Thermpeutics P, Daminion Way,
Wortheng, BN14 BS54, UK

Afergy Thesapeuncs heno

5.L. Carrerd= Joan XX, 15,

D050 Erplugusy de Liohregat, Barcelona, Spas
*Author for corespondence:

matthaw, hrathlalergyiherapeutics com
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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

MONOCOTYLEDON

FISH AND SHELLFISH

9
Characterised

MILK AND DAIRY

Characterised

NUTS

13
Characterised

POLLENS ANIMAL HAIRS
1z Char;cle rised
Characterised
DICOTYLEDON
POLLENS ANIMAL FEATHERS
‘ , ‘D 4
26 -
Characterised Characienised
MITES FRUIT
o .. &)
Characterised Characterised
FUNGI VEGETABLES
o .. Q ..
Characterised Characterised
VENOMS FLOURS AND BRANS
Characterised Characterised
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BENCARD ATLAS ON ALLER

‘%

Heath e al. Workd Allrgy Orgonizion Jounal (20151821
DOL 1011864404 134015-0065-9

WA® journal

WORLEALLERIY DRGANIZATION

ORIGINAL RESEARCH Open Access
O\"ma\hrt

Molecular, proteomic and immunological
parameters of allergens provide inclusion
criteria for new candidates within
established grass and tree

homologous groups

Matthew D Beath”, Joe Collis, Taby Batten, James W Hutchings, Nicals Swars and Mumray A Skinner

Contents lists availabie ot Scimallinot
Journal of Inorganic Biochemistry

journyl homépage: www . elsevier oo miiogatef{inorgbio

r Ti i Y .
Meadqw Creste{l Sweet Brome Orchard Meadow  Meadow imothy Rye Grass Cultivated False Oat Bent orkshire
Foxtail Dogstail Vernal Grass Fescue Grass Grass R Fog
2 ” Lolum Arrhenatherum Agrostis
Alo,s'ee(:'l.;r:;s Cuyv::': ';:'S's An(l))::;z'}::m Bromus spp m{g sfa Fe';’:gfs F‘oam :';S‘S/ Phi:::e perenne / Secale cereale |  elatius (aka capillaris/ | Holcus lanatus
p g e i multifiorum Avena elatior) tenuis
1 2 3 4 5 6 7 8 9 10 11 12 13
. = — —a
— — = anto1] R = Phip13 — —
- & W AntoS| .Few-1 S Phipd Bm;pa s 2 - !
— — - == Sk Seccd| . =
& = s
ﬁggs? Cyn c5| Anto 4| Broi5 iDac g 5 Fesp5 oaps —SPhip5 Seccs| WewAreS — g5 ol 15
Cync1 Anto1 Broi1 Dac g 1 Fesp1 !Eg;gz‘ SL’.’;’& .tg:z: gSeccl | NN wl ':mm
Secc 34
N S Anto1 Dacg3 Lolp 11 am
H - | g [ ] B P
. & p2
B - a | R e oo S BN :
ey Sec ¢ 3
3 Ant 02 hip 6 ip2
P - e | R (W |-

The adsorption of allergoids and 3-0-desacyl-4'-monophosphoryl lipid A (MPL®) to
microcrystalline tyrosine (MCT) in formulations for use in allergy immunotherapy

AJ.Bell *, MD. Heath, 5). Hewings, M.A. Skinner
gy Theopeunis, M Domminion Wiy, Wionthing BN14 854, Uined Kingdom
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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

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

MCT + modified-allergen Short course IT*:

6 injections
MCT + modified-allergen Ultra short course IT**:
+ MPL 4 injections

*Licensed vaccines

Launch of Bencard Adjuvant Systems 2015 to develop IP BENCZRD

opportunities for MCT and other patented adjuvants in

Adjuvant Systems
allergy/non-allergy

Qllergy

Therapeutics®



Adjuvant technologies: why MCT?

EXPERT REVIEW OF CLINICAL IMMUNOLOGY, 2017 Iaﬂgf & Francis
http://ch doi.org/10.1080/1744666X2017.1292133 ayor & Francl v
REVIEW

Clinical use of adjuvants in allergen-immunotherapy
Ludger Klimek?, Carsten B. Schmidt-Weber®, Matthias F. Kramer<, Murray A. Skinner and Matthew D. Heath®

° S f t “Center for Rhinology and Allergology, Wiesbaden, Germany; “Center of Allergy and Environment (ZAUM), Technical University and Helmholtz
are y Center Munich, Munich, Germany; “Bencard Allergie GmbH, Munich, Germany; °Allergy Therapeutics Ltd, Worthing, UK

* Targeted immune response
* Protective effect

Ideal

Biological Physicochemical

activity adjuva nt properties

* Unique patented formulation of MCT for use as a depot fe
adjuvant to 2032 - WIPO publishes patent for "Process for * Particle dissolution

Preparing Vaccine Composition" * Ease to make sterile
« Characterised allergen/antigen binding capacity and stability * Stability/Expiry date
« Biodegradable alternative
« Proven in short course @ﬁ;%zpeuﬁcsm
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MCT - sterility and stability

Antigen-MCT Antigen content in Antigen content in Antigen adsorbed i1.
formulation drug substance supernatant 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
Test Antigen 5 168 QAU/mL <0.1 QAU/mL

Test Antigen 6 171 QAU/mL <0.1 QAU/mL

’l MCT stability
. 3 2,000 * N *
« MCT can be manufactured as sterile &
« MCT remains bound to different _
vaccine formulations > 99%.
« MCT is stable in different vaccine R
formulations CAY.

" Therapeutics®
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MCT is biodegradable and safe

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

Research Article

For reprint orders, please contact reprints@future-science.com BIOO nOIYSIS
. sass : : Stuart A McDougall*',
Analysis of aluminium in rat following Matthew D Hoatl?, Matthias
administration of allergen immunotherapy ngramgr3 & Murray A
. . oc® inner
using either aluminium or 'ARCINOVA, Willowburn Avenue,
microcrystalline-tyrosine-based adjuvants L ey

Worthing, BN14 8SA, UK

*Bencard Allergie GmbH,
Messerschmittstr. 4, 80992 Minchen,
Germany

*Author for correspondence:

Tel.: +44 166 560 8405

Fax +44 166 560 8327
stuart.mcdougall@arcinova.uk

16

Rate of removal of MCT

= N
o O

£ 10
g
< 5
2
N

L-Tyrosine at injection

o

50 100 150

Hours post injection

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

Percent aluminium dose
8

i T T T T

0 30 60 90 120 150 180
Days after aluminium administration (sc.)

Figure 1. Mean (+standard error of mean) percent aluminium adjuvant dose associated with subcutaneous

dose site,
Qllergy

= Therapeutics®



Scope outside allergy — case study 1

MCT plus Influenza antigen candidate vaccine

Heath et al BMC Infectious Diseases (2017) 17:232

el L BMC Infectious Diseases

@w Public Health
England

Comparison of a novel microcrystalline
tyrosine adjuvant with aluminium
hydroxide for enhancing vaccination
against seasonal influenza

M. D Heath'", N. 1. Swan', A. C. Mariot?®, N. ). Silman?, B. Hallis®, C. Prevosto™, K. E. Gooch? and M. A. Skinner!

8192

2096 Antigen
- B Antigen + MCT
PBS Control
o MCT enhances immunity of
currently available influenza
4 — vaccine
& ?A, A L ‘ A i A :}/

HA titre

Qllergy

= Therapeutics®

Challenge at T +21 1 7



Optical Density

Scope outside allergy — case study 2

MCT plus malaria antigen candidate vaccines

e Ly R gy oA | 7
: - _ ;_ — Antigen Only » M Antigen + MCT I’
. | kS a ™ - e | Antigen + Alum N |

B oo § e g | Antigen + vLP

= [ Day 21 E 251 I Antigen + MCT:VLP |

G = e O S A R S S N i ' ‘ j

Antigen Antigen MCT Days | e H — i |

p = 0.0006 on day 21 ; p= 0.0001 on day 28 Time to reach 1% Parasitemia

Survival challenge:
MCT exhibits better
protection for malaria than
Alum

MCT improves the
immunological profile of a
malaria vaccine

Synergistic effect of MCT:VLP
observed in vaccine efficacy and
protection

§q vaccines MbPy) THE JENNER
INSTITUTE

DEVELOPING INNOVATIVE VACCINES

Article

Virus-Like Particle (VLP) Plus Microcrystalline
Tyrosine (MCT) Adjuvants Enhance Vaccine Efficacy
Improving T and B Cell Imnmunogenicity and & UNIVERSITY OF
Protection against Plasmodium bergheilvivax <7 OXFORD

Gustavo Cabral-Miranda "**, Matthew D. Heath 2, Mona O. Mohsen !, Ariane C. Gomes !,

Paul Engeroff 3, Amy Flaxman !, Fabiana M. S. Leoratti 3, Aadil El-Turabi !, Arturo Reyes-Sandoval !, Q!}ﬁ'eggpeuﬁcsm
Murray A. Skinner 2 Matthias F. Kramer ¢ and Martin F. Bachmann /31 18



Strategy llergy =,
The future of the AGY Pipeline Therapeutics

* PQ Birch and Trees MAA following PQ Birch Phase Ili
* PQ Grass — successful CPT dose finding with global Phase ||
Product Q . s s
D | t * Oralvac House Dust Mite, Grass & Trees
uiElofpins * Acarovac MPL — best in class short course perennial
* Best characterised allergen product portfolio (SPT, SLIT, SCIT)

* PQrange in the US
* Acarovac Development
* Polyvac peanut

Portfolio
Expansion

MCT opportunities in allergy and non-allergy
Revenue basis for Bencard Adjuvant Systems

Adjuvant
Development

19
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Allergy Therapeutics
-~ ™ New frontiers: Boosting our addressable market

PolLyVac

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

_ellergy
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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

7 PolyVac peanut: preclinical results

_ellergy
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Peanut allergy: epidemiology

= The market for food allergy therapies is a multi-billion dollar opportunity REVIEW ARTICLE B

The role of dietary interventions in the prevention of
IgE-mediated food allergy in children
George Du Toit™, Ru-Xin Foong ' ([ & Gideon Lack'

= Food allergy is very common, affecting up to 8% of young children and 3% 10 s s oo s s s ot s s s i
6% of the entire US population, and its prevalence appears to have increased
significantly over the past 15 to 20 years.

To e this artiee: Dy Tor & Facng T Lace 6. T v .of desary mecsnnuons m na orwenson of (98 meiema 003 &y ~ baron Sedleer Sy smoos
I S

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

Food allergen immunotherapy: Current status and @.__,_.m
prospects for the future

= Peanut allergy was once rare, but it is now the most common cause of fatal RobetA Wood, M0 Atier M (§ Allergy Clin Inimunol 2016:137:973-82.)
food-allergic reactions. The prevalence has increased steadily over the past
decade, mostly in the Western world, the disease currently affecting 1-2% of

Ch”dren in the U K Estimating the economic burden of food-induced allergic
] ] ) ] reactions and anaphylaxis in the United States
= Astudy in the Isle of Wight showed a twofold increase in reported peanut T —————
allergy and a threefold increase in sensitization, in two birth cohorts of children (I Allergy Clin Immunol 2011:128:110-5.)

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 2 e |
within a period of 11 years. The management of peanut allergy

Katherine Anagnostou,’ Andrew Clark’
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Prevalence (%)

0.5
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- Peanut

_ }20%

66%

Age (years)

80%

Natural tolerance

: Peanut allergy: epidemiology
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Peanut allergy: epidemiology

The management of peanut allergy

'Department of Paediatric

Allergy, Guy's and 5t Thomas'

Hospitals NHS Foundation
Trust, London, UK
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Addenbrooke's Hospital,
Cambwidge, UK
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Katherine Anagnostou,' Andrew Clark’

ABSTRACT

Peanut allergy is common and can be a cause of severe,
life-threatening reactions. It is rarely outgrown like other
food allergies such as egg and milk. Measures aiming to
reduce its prevalence via maternal avoidance during
pregnancy and lactation, or delayed introduction into the
diet, have failed to show any benefit, Peanut allergy has
a significant effect on the quality of life of sufferers and
their families due to dietary and social restrictions, but
mainly stemming from fear of accidental peanut
ingestion. The current management consists of strict
avoidance, education and provision of emergency
medication. Families find avoidance challenging as
peanut is hidden in various food products. Despite the
fact that food labelling has improved, with a legal
obligation to declare certain food allergens (including
nuts) in prepacked products, it still causes confusion and
does not extend to cross-contamination. In an effort to
address issues of safety at school, a lot of work has
been undertaken to better care for peanut-allergic
children in that environment. This includes training of
school staff on how to recognise and treat allergic
reactions promptly. Recent developments in the
management of peanut allergy, such as immunotherapy,
have shown some promise as an active form of
treatment, but larger studies are required to further
investigate safety and efficacy.

Peanut allergy is common and can cause severe,
life-threatening reactions. It has a significant effect in quality
of life.

Avoidance of peanut consumption during pregnancy and
lactation failed to reduce the prevalence of peanut allergy.
Early introduction of peanut may actually promote tolerance
and reduce the risk of peanut allergy.

Current management consists of strict avoidance of peanut,
provision of emergency medication and educating the
families on how to recognise and treat allergic reactions
when they occur.

Peanut avoidance is challenging and accidental reactions are
common.

Food labelling, although improved, can still be confusing
and ambiguous for peanut-allergic children and their
caregivers.

Future developments of active management of peanut
allergy include peanut oral immunotherapy.
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nduced allergy to p

B Withrich®, M

cher, S, Borelli

Key words: alergy. food, kiss, peanut

® I D997, we reported in this joumal on oral

allergy syndrome to apple after o lover's Kiss

g young woman with pollen-associsied

Food allergy (1, 2). Her boyiriend had just
waten i freshapple before the kiss. To the best

of our knowledge, this was the first such case
af eonnubial” allergy 10 be published in the

lerature, Recently, we siw i patienl with

severe peamit

Food allergy translerred
allergy who

by love,
experienced an

allerge: reactmon
after o kiss from his prfnend, who had caten
peanuis 2 b bofore.

A 30-year-old atopic man (@ medical
doctor) wath severe pennut allergy sinoe
childhood had developed reournent

aphyluctic reactions aller ingestion of

various foods (chocolate. snacks. cakes.
coraflakes, and vanous Asion foods). The
patient expericneed symptoms
feonjunctivitis und asthma) even when

someane near himate peanuts during a party,

ey a kiss from his

ina bar, orinanairplane. A
lover, he suddenly developed swelling of his
lips with an ftwhing sensation around his
mouith. His gielfriend bid eaten o few peanuts
f the life-

er friend 1o hidden

2 h before and — knowi

threutemng reactions af

peanns — she had brushed her weth
meensvely, rmsed her mowtly, and chewed
chewing gum. The paticet’s kst episode of

allergie reaction B happened the yvear

before in the USA during i party after cating

a sprimg roll made of wholemeal includi

AP
FELA. Pharmacia Diagnostics | (o peanuis

soy. The patient s allergen-specific 1gE(

wusclass6{ =100 KUA)L and tosoy CAP cluss

446 kLAY
Itiswell known that acaidental inpestion of

hidden peanut allergens can provoke Tife-
theeatening and fieal anaphylactic reactions

in peanut-allergic patients (3, 4), Only S0 pg

of peanul can provoke symproms (51, Not
oy hidden allerpens in food but alse
exposune o the allergen n the kitchen when
someone i prepanng food., or close physical
contact with of sitting heside someone who

has recently eaten the allergenic food can

mdu TRIC Feuclinns, as was recently
shown inu poster at the Symposium on Food
Allergy, 11=13 March 2001 in Venice (6), In

faet, Enksson et al, reported on | | persons, of

i tatal of 113% food-allergic patients who
answered i guestionnaire, who had allergh
symptoms iter kissing The foods eliciting
symptoms wene apple snd carrot (four cases ),
us well as etber birch-pollen-related foods,
including fish {three cases), tree nuts (two
cases), and peanut (1wo cases). One peanut-

allergic patient abso reacted vo milk and egg.

T cases of factal urticaria in cow's milk

(CMpaliergic children after kissing huve been
published a5 an absiract {7y, These were o
emonth-old nifant with CM allergy wha
reacwed whenever kissed by his sister, and a
Jemonth-old infant who reacted when kissed
by his motber if she hod justcaten cerenl with
ik,

T conelusion, ws shown by Eriksson etal
6, kiss-induced allergy is probably more
common than the few published case histones
would mdicate, In consequence, Kissing can

constitute a severe danger for the food-

allergic patient: therefore, before Kissing.
suich patienis should ask their lovers whinn

they hiave just eaten.
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What's in a Kiss: Peanut allergen transmission as a sensitizer?

Richard . Melan, FRACE® ﬁ, Maria F. de Leon, PhD®, Jennifer M. Relland, PhD®, Richard K.S. Loh,
FRACP®, Robyn E. O'Hehir, FRACP, PhD™"

to Cits or Link Lising OO

FIG 1. Binding of Arah 1 mAb to the site of a kiss on a nitrocellulose
membrane 5 minutes after ingestion of a peanut butter sandwich.
A comparative kiss before ingestion of the sandwich did not bind
Ara h 1 mAb (not shown). '-?.E_.?;,,emics-
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Peanut allergen

Protein

superfamily
Protein family

Allergen

Isoallergen
(UniProt)

Molecular mass
(kDa) and
theoretical pl

Representative
protein structure

Cupin
Vicilin or 78 globulin
Arah1

Ara h 1.0101 (P43238)

monomer 63.5 kDa: pl 4.6
oceurs as tmer of 180 kDa

Legumin or 118 globulin
Arah3

Ara h3.0101 (082580)
Ara h3.0201 (Q9SQHT)

monomer 60.0 kDa: pl 4.6
occurs as hexamer of 360 kDa

Arah | PDB: 3S7E [34)

Arah3 PDB: 3C3V [47]

Prolamin
28 albumin

Arah2 Arah 6 Arah7
Arah 20101 Arah6.0101  Arah 7.0101
(Q6PSU2) (Q647G9) (Q9SQHI)
Arah 2.0201 Arah 7.0201
(Q6PSU2) (B4XID4)
16.6kDa;pl 5.8 15,0 kDa; pl 16.4kDa; pl 5.6
18,0 kDa; pl 5.5 5.3 [7.4 kDa; pl 7.5

Ara h 6 PDB: 1W2Q [63]

nsLTP
Arah?9

Arah9.0101 (B6CEXR)
Ara h 9.0201 (B6CG41)

9.1 kDa; p1 9.5
9.1 kDa; pI 9.3

Prup3 PDB: 2ALG
[115]

Bivlogical provide nourishment for the growth of the seedlings sources of amino acids for growth of seedlings; involved i defense
function mvolved in defense against pathogens agains pathogens and in
the formation of hydro-
phobic layers in plant
Prevalence of 30-80% [17.83] 16-57%[17, 83] 42-100% [116,83]  86-92%([79,  43%[79] 8-60%, strang
IgE binding 116] association with peach
allergy [84, 83]
Cross-reactivity  with other legume and tree nut with other legumes and tree nut with 2§ albumins with Arah 1. not known with peach and hazelnut
vicilinsand Ara h2 and Ara h3  leguminsand Arah [, 2 and 6[43, from almond and 23111 nsLTPs (Pru p 3 and Cor
[43, 11] 1] Brazil nut, and Ara h a 8) [84]
I, 3. and 6 [11, 26] Miergy

Therapeutics®

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

Protein
superfanily
Protein family

Allergen

Isoallergen
(UniProt or
GenBank No.)

Molecular mass
(kDa) and
theoretical pl

Representative
protein
striecture

Biological
function

Prevalence of
IgE binding

Cross-reactivity

Bet v [-like
Bet v 1 family
Ara h8

Arah 8.0101 (Q6VTS3)
Arah 8.0201 (BOYIUS)

17.0kDa; pl 5.0

Cp— -

%%\?

Ara h§ PDB: 4M9B [92]

might serve as a delivery
vehicle for flavonoids

relevant for birch pollen
allergic patients, ca. 22-
66% (17, 83]

with Betv 1 and other
PR-10 proteins, e.g. from
sov.or lentil [89, 88]

Profilin
Profilin

Arahs Ara h10
Arah 10.0101
(Q647G5)
Ara h 10.0201
(Q647G4)

Arah 5.0101 (Q9SQI9)

14.0 kDa: pl 4.6 17.6kDa; pl 9.6

Arah 5 PDB: 4ESP [87]

regulate polymerization and
depolymerization of actin
MONOMeEers

3-24% of birch or grass not known

pollen allergic patients [83]

with other profilins e.g. Bet v with oleosins from soy and buckwheat [99, 95]

2 and Phlp 12 [85]

Glycosyl transferase GT-C

Oleosins
Arah 11

Arah11.0101
{Q45W8T)

14.3 kDa; pl 10.1

no oleosin structure available

structural proteins of oil bodies in seeds

Scorpion toxin-like knottin

Plant defensins

Ara h12 Arah 13
Arah 12.0101 Arah13.0101
(EY396089) (EY396019)

5.2 kDa; pl 7.7 8.4 kDa; pl 7.5

(,
%y

defensin from germinated lentil seeds
PDB: 2LJT[117]

antifungal, antibacterial, protease inhibitory
or insect amylase inhibitory activity in

plants

not known

not known

eller

Thera peutics®

M. Bublin, Curr Allergy Asthma Rep (2014)



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
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Abstract
Peanut allergy Is an IgE-mediated, persisting immune disor-
der that is of major concern worldwide. Currently, no routine
Immunotherapy is available to treat this often severe and
sometimes fatal food allergy. Traditional subcutaneous al-
lergenimmunctherapy with crude peanut extracts has prov-
en not feasible due to the high risk of severe systemic side
effects. The allergen-specific approaches under preciinical
and clinical investigation comprise subcutaneous, oral, sub-
lingual and epicutaneous immunotherapy with whole-pea-
nut extracts as well as applications of hypoallergenic peanut
allergens or T cell epitope peptides. Allergen-nonspecific ap-
proachesinclude monoclonal anti-IgE antibodies, TCM herb-
al formulations and Toll-like receptor 9-based immunother-
apy. The potential of genetically engineered plants with re-
duced allergen levels is being explored as well as the
beneficial influence of lactic acid bacteria and soybean iso-
flavones on peanut allergen-induced symptoms. Although
the underlying mechanisms still need to be elucidated, sev-
eral of these strategies hold great promise. It can be estimat-
ed that individual strategies or a combination thereof will
result in a successful immunotherapy regime for peanut-al-
lergic individuals within the next decade.

©2014 5. Karger AG, Basel

Introduction

Peanut allergy is an IgE-mediated disease which tends
todevelopin early life and resolves in only 20% of peanut-
allergic children when they reach school age [1]. Peanut
allergy affects 0.8-3% of children and 0.6-0.8% of the
adult population in the USA, Canada, UK and Australia
|2-4]. So far, the only therapy for peanut allergy is the
avoidance of peanuts and peanui-containing foods. Pea-
nul allergens can induce anaphylaxis at minute doses,
even in patients who have previously experienced only
mild symptoms [5, 6]. Hence, the focus of peanut allergy
nuanagement is to educate afflicted individuals to avoid
all products that contain/may contain peanuts, to recog-
nize early symptoms due to unintended ingestions and to
administer self-injectable epinephrine when indicated
[7]. However, in one study, these measures were shown
to negatively affect the quality of life [8].

Clearly, therapeutic approaches that modify the im-
mune response to peanut allergens and induce oral toler-
ance are needed as well as strategies that protect the pa-
tient from accidental ingestions. Such novel therapeutic
approaches for peanut allergy can be generally classified
as allergen-specific (table 1} and allergen-nonspecific
(table 2) immunotherapies.

I Specifi h
g P apy App

Allergen-specific immunotherapy involves subcuta-
neous injections as well as oral, sublingual or epicutane-
ous applications of progressively higher doses of the of-

KA ©2014:5, Karger AG, Basel Ko
RGER orh-208rtass 1 essnson  Oponiatoess
& ki

Wow karger comiza

Creative Comipons: Atribtion-NonCommercinl 30 Un
ported license (€1 BY-NC(wiwekarger com/ O license).
applicable 1o the online version of the article only, Distritus
tiam permitied For non-commercial purposes caly.
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Table 1. Allergen-specific immunotherapy approaches for peanut allergy

Approach Study subjects and. Immunizing reagent Elfects Publication
inclusion criteria
Subcutaneous Human adults including Peanut extract T oral tolerance and 1997 [15]
immunotherapy those with anaphylaxis 1 SPT,
high rate of systemic reactions
OIT Children with no history Peanut flour 54-84% desensitized to target 2011 |16]
of severe anaphylaxis maintenance doses; and
side effects in 47 and 81% of 2014 [18]
treated subjects;
T IgG4
SLIT Children [31] and adults Liquid peanut extract 1 oral tolerance; mild side effects; 2011 [31]
[32] with no history of L SPT; and
severe anaphylaxis T 1gG4 and | basophil activation 2013 [32]
EPIT Children with no history Patch containing 1 oral tolerance in up to 67% 2014 [41]
of severe anaphylaxis 100 pg of peanut proteins  mild side effects;
1 IgG4
Recombinant Human adults with no mAra h 1-3 plus heat/ 1 §PT; 2013 [52]
hypoallergenic peanut  history of severe phenol-inactivated E. celi | basophil activation;
allergens and bacterial  anaphylaxis high rate of systemic reactions
adjuvants
Recombinant Murine model of peanut mArah 2 Reduced clinical symptom scores 2001 [48]
hypoallergenic anaphylaxis and histamine release
peaniut allerpent RBL-2H3 cells and PBMCs  mArah 2 Partially reduced IgE reactivity 2005 [45]
from 4 peanut-allergic with retained T cell reactivity
patients
Peanut extract and Brown Norway rat model Peanut extract plus Downregulation of peanut allergic 2008 [69]
bacterial adjuvants for peanut allergy L. casei Shirota response in 2 of 8 rats
Balb/c mice Peanut extract, cholera Prevention of oral sensitization 2007 [131]
toxin and CpG by previous subcutaneous
administration of the mix
Peanut-allergic C3H/He] Modified Arah 1-3 plus  Reduced histamine levels, 2003 [50]
mice HKLM peanut-specific IgE, bronchial
constriction and anaphylaxis
symptoms
Peanut-allergic C3H/He] HEKE-mArah 1-3 Reduced production of IL-4, IL-5 2003 [51]
mice and IL-13 by splenocytes and
long-term downregulation of
peanut hypersensitivity
T cell epitope-based Peanut-allergic C3H/He] 30 overlapping Ara h 2 Reduced histamine release and 2007 [81]
peptide vaccines mice 20-mers anaphylaxis symptoms
DNA-based vaccines AKR/] mice Complex of chitosanand  Reduction of peanut-induced 1999 [86]
Ara h 2-encoding DNA anaphylaxis, reduced level of IgE
AKR/], Balb/c and C3H/ Plasmid DNA encoding Strain-dependent induction of 1999 [87]
HeJ mice Arah?2 allergic sensitization
Hypoallergenic Western blot with sera Seed proteins from Significant reduction of IgE- 2008 [96]

transgenic plants

from peanut-allergic
palients

transgenic peanut plants
with silenced Ara h 2 and
Arah 6

binding
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Peanut allergy Is an IgE-mediated, persisting immune disor-
der that is of major concern worldwide. Currently, no routine
Immunotherapy is available to treat this often severe and
sometimes fatal food allergy. Traditional subcutaneous al-
lergen immunotherapy with crude peanut extracts has prov-
en not feasible due to the high risk of severe systemic side
effects. The allergen-specific approaches under preciinical
and clinical investigation comprise subcutaneous, oral, sub-
lingual and epicutaneous immunotherapy with whole-pea-
nut extracts as well as applications of hypoallergenic peanut
allergens or T cell epitope peptides. Allergen-nonspecific ap-
proachesinclude monoclonal anti-IgE antibodies, TCM herb-
al formulations and Toll-like receptor 9-based immunother-
apy. The potential of genetically engineered plants with re-
duced allergen levels is being explored as well as the
beneficial influence of lactic acid bacteria and soybean iso-
flavones on peanut allergen-induced symptoms. Although
the underlying mechanisms still need to be elucidated, sev-
eral of these strategies hold great promise. It can be estimat-
ed that individual strategies or a combination thereof will
result in a successful immunotherapy regime for peanut-al-
lergic individuals within the next decade.
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Introduction

Peanut allergy is an IgE-mediated disease which tends
todevelopin early life and resolves in only 20% of peanut-
allergic children when they reach school age [1]. Peanut
allergy affects 0.8-3% of children and 0.6-0.8% of the
adult population in the USA, Canada, UK and Australia
|2-4]. So far, the only therapy for peanut allergy is the
avoidance of peanuts and peanut-containing foods. Pea-
nul allergens can induce anaphylaxis at minute doses,
even in patients who have previously experienced only
mild symptoms [5, 6]. Hence, the focus of peanut allergy
nuanagement is to educate afflicted individuals to avoid
all products that contain/may contain peanuts, to recog-
nize early symptoms due to unintended ingestions and to
administer self-injectable epinephrine when indicated
[7]. However, in one study, these measures were shown
to negatively affect the quality of life [8].

Clearly, therapeutic approaches that modify the im-
mune response to peanut allergens and induce oral toler-
ance are needed as well as strategies that protect the pa-
tient from accidental ingestions. Such novel therapeutic
approaches for peanut allergy can be generally classified
as allergen-specific (table 1) and allergen-nonspecific
(table 2) immunotherapies.
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Allergen-specific immunotherapy involves subcuta-
neous injections as well as oral, sublingual or epicutane-
ous applications of progressively higher doses of the of-
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Table 2. Allergen-nonspecific immunotherapy approaches for peanut allergy

Approach Study subjects Active substance Effects Publication (vear)
Anti-Igk Human adults TNX-901 I oral tolerance in up to 24%; |112] 2003
immunotherapy no further clinical evaluation
Human adults Omalizumab T oral tolerance; [111]2011
adverse reactions during oral food
challenges prior to treatment
Cytokine C3H/He] mice Liposome-encapsulated Protection against peanul anaphylaxis; |114] 2001
immunotherapy recombinant IL-12 L IgE, IgG1 and fecal IgA
AKR/] mice Recombinant 1L-12 or Protection against peanut anaphylaxis; [115] 2007
[L-21-expression plasmid | total and peanut-specific IgE
TLR9-based TLR-9-deficient  Peanut proteins Resistance to peanut-induced anaphylaxis;  [127] 2013
immunotherapy  mice | total and peanut-specific IgE and IgA
TCM herbal C3H/HeJ mice =~ FAHF-1 Protection against peanut anaphylaxis; [119] 2001
therapy | mast cell degranulation and histamine
release
C3H/He] mice FAHE-2 Protection from anaphylaxis lasting up to [120] 2009
36 weeks after treatment;
| peanut-specific IgE;
I peanut-specific IgG2a
Human adults FAHE-2 Well-tolerated; [123] 2011
| allergen-stimulated basophil activation;
| percentage of circulating basophils
Soybean C3H/He] mice  Dietary isoflavones | anaphylactic symptoms and mast cell 172} 2011
isoflavones genistein and daidzein degranulation
\ ller:
= Therapeutics®



Peanut allergy therapy: unmet needs

= 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% **

= Arecent 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).
ok Burks et al. JACI 2015; Vol 135:1240-8)

_ellergy

= Therapeutics®
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Peanut allergy therapy: unmet needs

- - X
Epicutaneous immunotherapy for the treatment of @ E—
peanut allergy in children and young adults Consortium for Food Allergy Research 6

. R . In October 2013, the Consortium for Food Allergy Research, or CoFAR, launched a multi-center, randomized, double-
Stacie M. Jones, MD,” Scott H. Sicherer, MD," A. Wesley Burks, MD," Donald ¥. M. Leung, MD," Robert W. Lindblad, MD, bli : H @ : : :
ind, placebo-controlled trial to evaluate Viaskin® Peanut in children and adults allergic to peanuts.

Peter Dawson, PhD,® Alice K. Henning, MS,® M. Cecilia Berin, PhD,” David Chiang, MSc,” Brian P. Vickery, MD,® P g p
Robbie D. Pesek, MD,® Christine B. Cho, MD,” Wendy F. Davidson, PhD,' Marshall Plaut, MD,' Hugh A. Sampson, MD," and This trial is sponsored and funded by The National Institute of Allergy and Infectious Diseases, or NIAID, an institute of the United States National Institutes of Health
Robert A. Wood, MD.” for the Consortium of Food Allergy Research Lirtle Bovk, Ark: New York, NY: Chapel Hill, NC: and coordinated by Professor Hugh Sampson in New York. The frial is being conducted in five hospitals in the United States and includes 75 patients, both adults and
Dienves, Colo: ard Rockville, Bethesda, and Baliimore, Md children_ The recruitment of CoFARS ended in July 2014 Subjects will be randomized to two doses of Viaskin® Peanut (100 ug and 250 pg) or matched placeba and

will undergo a peanut protein oral food challenge at week 52. Expected to last four years, this trial will enable analysis of the effects of peanut desensitization with

(J Allergy Clin Immunol 2017;139:1242-52.)

Viaskin® Peanut over an initial period of 12 months_

Key messages

e Peanut EPIT is associated with modest treatment
response in children with peanut allergy after 52 weeks
of blinded therapy, with a higher response noted among
younger children.

The vast majority of children treated with peanut EPIT
had mild patch-site reactions; none had serious reactions,
and none required epinephrine with dosing.

Immunologic changes were associated with peanut EPIT
and were similar to changes noted with other forms of
immunotherapy for food allergy.

Note: ,Subjects with a history of severe anaphylaxis (previous hypotension, neurologic compromise, or PAY
17 mechanical ventilation) to peanut were excluded.” B heripeutics*
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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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Vaccine delivery: a matter of size,
geometry, kinetics and molecular
patterns

Martin F. Bachmann and Gary 1. Jennings

Abstract | Researchers working on the development of vaccines face an inherent
dilemma: to maximize immunaogenicity without compromising satety and tolerability.
Early vaceines often induced long-lived protective immune responsas, but tolerability
was a major problem. Newer vaccines have very few side effects but can be of limited
immunogenicity, One way to tackle this problem s to design vaccines that have all the
properties of pathogens with the exception of causing disease, Key features of pathogens
that can be mimicked by vaccine delivery systems are their size, shape and surface
molecule organization. In addition, pathogen-assaciated molecular patterns can be used
to induce innate immune responses that promote adaptive immunity, In this Review,

we discuss the approaches currently being used to optimize the delivery of antigens
anel enhance vaccine efficacy.

a Lymphatic

_ 500 nm—1 pum
10-200 nm particles endothelial cell particles

© 0o O

_allergy
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lessons learned from vaccination

Organization: high low absent

Antibody response +++ ++ _

SCIENCE <+ VOL. 262 * 26 NOVEMBER 1993

The Influence of Antigen Organization on
T help B Cell Responsiveness

mdependent Martin F. Bachmann,* Urs Hoffmann Rohrer,*
type 1 Thomas M. Kiindig, Kurt Biirki,i Hans Hengartner,
Rolf M. Zinkernagel}

The influence of antigen apl‘lope density and order on B cell induction and antibody
production was assessed with the in of vesicular stomatitis virus serotype
Indiana [VSV-G (IND}]. VSV-G (IND) can be found in a highly repetitive form in the envelope
of VSV-IND and in a poorly organized form on the surface of infected cells. In VSV-G (IND)

22 transgenic mice, B cells were unresponsive to the poorly organized VSV-G (IND) present
as self antigen but responded promptly to the same antigen presented in the highly
organized form. Thus, antigen organization influences B cell tolerance.



Vaccine delivery: a matter of size,
geometry, kinetics and molecular
patterns

Martin F. Bachm and Gary T. Jennings

lessons learned from vaccination
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Virus-like particles: flexible
platforms for vaccine development

-

Bryce Chackerian

Key issues

Virus-like particles (VLPs) consist of viral structural proteins that, when overexpressed,
spontaneously self-assemble into particles that are antigenically indistinguishable from
infectious virus or subviral particles. VLPs can be considered as dense, repetitive arrays of
one or more protein subunits with properties that are highly advantageous for use as
stand-alone vaccines or as vaccine platforms. This review discusses the development of

VLP-based platform technologies for vaccines against pathogens, as well as ®

nontraditional targets such as self-antigens involved in chronic diseases.

Expert Rev. Virceines 6(3), 381-390 (2007)

HBV
- Energix® (GSK)
- Recombivax® (Merck)
HPV
- Gardasil® (Merck) ®

- Cervarix® (GSK)

e Virus-like particles (VLPs) are the basis of the highly effective

human papillomavirus and hepatitis B virus vaccines.

The dense, repetitive nature of VLPs makes them particularly
effective in inducing antibody responses, often
without adjuvants.

Genetic and chemical techniques have been used to link
target molecules to diverse VLP types.

VLP-based vaccines can induce high-titer antibody and
strong cytotoxic T-lymphocyte responses against
target molecules.

VLPs can also be used to induce therapeutic antibody
responses against self-antigens that are involved in chronic
diseases, such as arthritis, Alzheimer's and hypertension.

Several VLP-based immunogens are currently in
clinical trials.
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Virus-like particles: flexible
platforms for vaccine development

Bryce Chackerian

Virus-like particles (VLPs) consist of viral structural proteins that, when overexpressed,
spontaneously self-assemble into parficles that are antigenically indistinguishable from
infectious virus or subviral particles. VLPs can be considered as dense, repsetitive arrays of
one or more protein subunits with properties that are highly advantageous tor use as
stand-alone vaccines or as vaccine plafforms. This review discusses the development of
VLP-based platform technologies for vaccines against pathogens, as well as
nontraditional targets such as seif-anfigens involved in chronic diseases.

Fxperr Rew: Vaeeines 6(3), 381390 (2007}
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Table 2. Selected virus-like particle-based vaccines targeting self-antigens.

Disease Target antigen Status Ref.
Arthritis, encephalomyelitis and [L-17 Preclinical [40,96]
autoimmune myocarditis

Hypertension Angiotensin || Phase /Il trials (Cytos) [97]
Alzheimer's disease Ap Phase I/Il trials (Novartis/Cytos) [27,61]
Rheumatoid arthritis, psoriasis and TNF-u Preclinical [52]
Crohn's disease

HIV infection CCR5 Preclinical [98,99]
Osteaporesis TRANCE/RANKL Preclinical [100]
Obesity Ghrelin Phase I/Il trials (Cytos) [79]
Epithelial cancers MUC1 Preclinical [101]

Ap: Amyloid-p peptide; CCRS: chemokine (C-C motif) receptor 5; IL: Interleukin; MUCT: Mucin 1; TRANCE/RANKL: Tumor necrosis factor-related activation-induced
cytokine, also known as receptor activator of nuclear factor-«B ligand; TNF: Tumor necrosis factor.




The Use of Adjuvants for ()
Enhancing Allergen

Immunotherapy Efficacy

Julie Chesné, #o, Carsten B. Schmidt-Weber, fo”,
Julia Esser von-Bieren, #ho

‘are currently being developed, ' probiotics
. mmmmmnmmwwmw
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Fig. 2. Immunologic mechanisms of allergen-specific immunotherapy and the immune
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VLPs in allergy indications

allergen
—
QNJ\N/\/\/E(OW

chemical linker

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.

diameter = 30 nm

VLP + allergen = optimized immunotherapy o
28 '
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ARTICLE

Displaying Fel d1 on virus-like particles
prevents reactogenicity despite greatly
enhanced immunogenicity: a novel therapy
for cat allergy

VLPs in allergy indications

15 Dicometer, Monika Baver, Melame Maudrich.,
imone Munrwiler, Philippe Saudan, and Marrin E Bachmann

A do d35 d46 d47
j : : : >
Sensitization Vaccination Anaphylaxis Ear prick
(nFel d1/Alum) (PBS, QB, Qp-Fel d1) (rFel d1i.v.) (rFel d1)
6
B10°; opgs C ;- 2001
| mQp —_ o
) ’ O 0«
2 OO0 Qp-Feld1 s < g 160 -
o i &5 o2 o 1201
e o 3
= = -37 T 80
L- 104 - = ) —+—PBS S
= ] g -4 - —— B
S £ Qp & |
] S 5. —o—Qp-Feld1 40
E 3
103 T 1 -6 T T T T 1 0-
day 34 day 45 0 20 40 60 80 100 PBS QB QB-Fel d1
minutes after i.v. injection s.c. vaccination

highly efficacious vaccine: induction of protective immunity  @we,

. Therapeutics®
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JEM ARTICLE

Displaying Fel d1 on virus-like particles
prevents reactogenicity despite greatly
enhanced immunogenicity: a novel therapy
for cat allergy

Nicole Sclunitz, Klaus Dicumeier, Monika Baver, Melame Maudrich,
Stefan Utzinger, Simone Munrwiler, Philippe Saudan, and Marrin  Bachmann

Departrnznt of (mmunodrugs; Cytos Biotechnoalogy AG, B852 Schiieren-20nch, SwiterfEnd

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

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

eller

Thera peutics®



PolyVocl ¢ 5 ,
summary :Z £
VLP

ATL adopted the novel VLP platform for acknowledgments

allergy indications by developing a Ll I

peanut vaccine aiming for long lasting - A
protective immunity. vl

This treatment will overcome current u g
limitations of approaches aiming for b RIA d cons
avoidance or tolerance, and will open AUNOLOGY
the global markets of food allergy for BERN

ATL.
(AT |
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Allergic Rhinitis in the USA

e Prevalence
e Economic Strata of Allergic Rhinitis Patients

e Insurance Coverage of Allergic Rhinitis Patients



Allergies- What's the Problem?

Allergies are the 6th leading cause of chronic iliness 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://lwww.cdc.gov/



Summary Health Statistics: National Health Interview Survey, 2015

U.5. Department of Health and Human Services « Centers for Disease Control and Prevention « National Center for Health Stafistics

Allergies and Hay Fever

Morbidity: Adults (aged 18 years and over)

e Number with diagnosed hay fever in the past 12
months: 20.0 million

e Percent with diagnosed hay fever in the past 12
months: 8.2%



Prevalence of Allergic Rhinitis in the
USA: Overall 7.9%

Summary Health Statistics: National Health Interview Survey, 2015 Table A-2a, page 1 of 9

Table A-2a. Age-adjusted percentages (with standard errors) of selected respiratory diseases among adults aged 18 and over, by
selected characteristics: United States, 2015

Ever had Still has Chronic
Selected characteristic Emphysema' asthma asthma’ Hay fever' Sinusitis’ bronchitis’
1.3(0.08) 127 (0.26) 76(0.21) 79(021) 11.7{0.26) 3.6(0.14)

Male 5014) 110037 63(027) 85(032) 26(0.18)
Female 143 (0.37) 94(031) 146(040)  46(021)

Age (vears)
1844 02(005) 135(040) 5(0. 59(027) 88(03) 22(0.17)
45-64 1.7(0.16)  127(042) A4(0. 11.1(042) 152(048) 48(0.28)
65-74 39(033) 11.1(063) 69(0 100(061) 163(078)  6.0(049)
75 and over 46(050) 92(060) 2(0. 73(057) 121(073)  99(0.56)




At Least 20 Million Allergic Rhinitis
Patients in the USA

Table A-2b. Frequencies (in thousands) of selected respiratory diseases among adults aged 18 and over, by selected
characteristics: United States, 2015

All adults
aged 18 Everhad  Still has Chronic

Selected characteristic andover Emphysema' astma’ astma' Hayfever Sinusiis' bronchitis
242 501 3919 30606 18445 19976 29,367 9,274

116,873 12,643 7,704 10,287
125,629 17,963 122712 19,080

Age (vears)
1644 112,760 19 15,266 b,602
45-54 83,239 10,560 9,245
65-74 27,297 3,018 2,723
75 and over 19,204 1,762 1,405




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

summary Health Stafistics: National Health Interview Survey, 2013 Table A-2a, page 2 of 9

Table A-2a. Age-adjusted percentages (with standard errors) of selected respiratory diseases among adults aged 18 and over, by
selected characteristics: United States, 2015

Everhad  Stillhas Chronic
Selected characteristc Emphysema’  astma'  astma’  Hayfever'  Sinusiis'  bronehis'

Famiy income’
Less than $35,000 25(0.18) 133 (0. 104{0. 6.7(031) 116(041)
525,00 o more 001) 200X 670X BT 1210%)
35 000-543.9 1302 128074 T40%) 6405 105064
5a0,000-574 999 11(023) 119(0. (0. 76(051) 121(061)
§75,000-899,399 08(02) 110078 G305 7605 11607
5100000 or more 07(0.22) 2(03 11(043) 10(033) 128(057)




Economic Status of Allergic Rhinitis Patient in
the USA: Greatest Frequency in the Most
Wealthy and Best Insured

Table A-2Zb. Frequencies (in thousands) of selected respiratory diseases among adults aged 18 and over. by seiected
characteristics: United States, 2015

All adults
aged 18 Ever had  Still has Chronic

Selected characteristic and over Emphysema’ asthma' asthma' Hayfever Sinusitis' bronchitis’

Family income®
Less than $35.000 66,342 1.880 4,530 3.958
535,000 or more 148,656 1,334 13,542 4 345
$35,000-549,999 25,114 ar2 1.633 894
$50,000-574.999 37,018 445 2932 1,357
$75,000—-59%9.999 27,607 219 2213 724
%100,000 or more a8.917 298 6,765 1,370

Poverty status”
Foor
Mear poor
Mot poor

[4]

Health insurance coverage’

Under 65:
Private 135,220 11,901
Medicaid 25,313 1,731
Other coverage 5,086 990
Uninsured 24 896 1,184




Dramatic Change in Treatment of
Allergic Rhinitis

e Shift from Physician Prescribed to Over The Counter
Status of Allergy Medications in the USA

e Advent of Over The Counter Second Generation
Antihistamines- 2003 to Present

e 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

CLARITIN TO SELL OVER THE
COUNTER

By MELODY PETERSEN  NOV. 28, 2002

Federal regulators yesterday approved the nation's top-selling allergy drug, Claritin. as an over-
the-counter medicine, a decision that will bring substantial savings for the uninsured and allow
all patients to obtain the drug without a trip to the doctor.

The decision will raise costs for many allergy patients with insurance, however, because insurers
will no longer cover most of the cost of Claritin.

Insured patients may also now pay more for other allergy medicines because some insurers say
they plan to require copayments as high as $50 for the remaining prescription antihistamines --
Clarinex, Allegra and Zyrtec -- to prompt patients to take Claritin instead.

http:/www.nytimes.com/2002/11/28/business/claritin-to-sell-over-the-counter.html




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

From the WebMD Archives

Nov. 19, 2007 -- The FDA has approved over-the-counter sales of the
allergv drug Zyrtec, according to McNeil Consumer Healthecare, which
sells nonprescription Zyrtec.

Allegra Going Over-The-Counter

In March 2011, Allegra (fexofenadine) became non-prescription. An
antihistamine, it treats runny nose, itchy nose/eyes and sneezing. All
forms of Allegra are now over-the-counter, including Children's Allegra,
Allegra-D 12 hour and Allegra-D 24 hour. Allegra-D also contains
pseudoephedrine, which is effective for stuffy nose, sinus pressure and
headache.

Xyzal OTC to be available March 2017

Xyzal OTC will soon be available without a prescription March 2017.
In a growing trend in the allergy pharmaceutical market, most
prescription medications are now becoming over the counter. Xyzal
(generic brand name is levoceterizine) received FDA approval earlier
this month for treatment for the relief of symptoms of seasonal and year
round allergies.




Intra-Nasal Corticosteroids go OTC-
Begins with Nasacort

February 04, 2014

OTC Nasacort Allergy 24hr Nasal Spray Now
Available

Multi-Symptom
Nasal Allergy Spray

Nasacort
| Allergy 24HR

OTC Nasacort Allergy 24hr Nasal Spray Now Available

Sanofi and its consumer healthcare division Chattem announced that Nz rt (triamcinolone
acetonide) Allergy 24hr N 1 Spray is now available over-the-counter (OTC). Nasacort is used
to relieve a range of seasonal and year-round nasal alle symptoms, including nasal
congestion. in adults and children =2 years of age.

Triamcinolone acetonide is a corticosteroid that has been shown to have a wide range of actions
on multiple cell types and mediators involved in inflammation.

Nasacort was approved for the switch from prescription to OTC by
the FDA on October 11, 2013.

It is now available in stores nationwide at the same strength of SSmcg/spray as the prescription
Nasacort spray in 60- and 120-metered dose sprays




Intra-Nasal Corticosteroids go OTC-
Conitnues with Flonase

Allergy & Immunology

Flonase Goes OTC

er-the-counter sales for Flonase (fluticasone

al spray for allergies, its manufacturer said.
by John Gever, Managing Editor, MedPage Today July 24, 2014

The FDA has approved over-the-counter sales for Flonase (fluticasone propionate), the nasal
spray for allergies, its manufacturer said.

GlaxoSmithKline, which sells Flonase Allergy Relief, said it expected to have the OTC version
available for retail sale in early 2015. The dosage will be the same as in the current prescription
product, the company said in a press release on Thursday. It uses a metered spray system to
deliver 50 meg of active drug per actuation.

The OTC product's label will indicate that it provides temporary relief of major nasal and eye-
related aller iptoms, including runny nose, sneezing, nasal congestion. and watery and
itchy eyes. according to GlaxoSmithKline.




Intra-Nasal Corticosteroids go OTC-
Then Rhinocort and Veramyst

T;rmI Hes

Rhinocort Allergy Spray Now Awvailable OTC

FEBRUARY 17, 2016
Krystle WVermes

Rhinocort Aqgua MNasal Spray with budesonide is now awvailable OTC at all major pharmacies and retailers.

Rhinocort is designed to provide 24-hour relief from allergy symptoms, such as sneezing, runny nose,
and congestion.

“For consumers who are suffering from nasal allergy symptoms, Rhinocort Allergy Spray works all day
and all night to relieve their most frustrating nasal allergy symptoms of nasal congestion, sneezing, and
itchy and runny nose,” said Purvi Farahi, group brand director of Allergy at McMNeil Consumer
Healthcare, in a press release. "Rhinocort Allergy Spray expands our allergy product offerings and gives
these allergy sufferers a new tool in their toolkit.

FIDA Approves FILLONASE® Sensimist™
Allergy Relief

02 August 2016
WARREN, IN..J.

Another Rx-to-OTC Switch from GSK Consumer Healthcare to help allergy sufferers find
more complete relief?

GSK Consumnmer Healthcare anmounced today that the TT.S. Food and Dhiug Administration (FIDA)
has approved FLONASE® Sensimist™ Allergy Relief (fluticasone furoate. 27.5 mecg spray) as an
over—-the-counter (OTC) treatiment for symptoms associated with seasonal and peremnmnial allergies.
Previously available by prescription as Veramyst®_, FLONASE Sensimist is the latest Rx-to-OTC
switch from GSEK.




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

BlueCross.
. BlueShield

Federal Employee Program.

MANAGED NOT COVERED DRUG LIST BASIC OPTION CHART

These listed drugs are not covered under Basic Option. If you use any of these Managed Not Covered Drugs, you will need to
pay the full cost of the drug(s).

If you are using one of these non-covered drugs, ask your doctor for one of the covered generic or brand name options.

o - DRUGS NOT COVERED IN
CATEGORY* DRUG CLASS || 2017 FOR BASIC OPTION COVERED OPTIONS**

ALLERGIES NASAL STEROIDS BECONASE AQ, DYMISTA, budesonide spray,
NASACORT AQ, NASONEX, flunisolide spray,
OMNARIS, QNASL, fluticasone spray,
RHINOCORT AQUA, VERAMYST, triamcinolone spray
ZETONNA

ALLERGIES LESS SEDATING cetirizine solution, desloratadine, montelukast, zafirlukast,
ANTIHISTAMINES levocetirizing, CLARINEX, CLARINEX- ACCOLATE, SINGULAIR
D, XYZAL




Allergies in America Survey

Overview

Allergies in America: A Landmark Survey of Nasal Allergy Sufferers is the largest and most comprehensive
national survey of patient and health provider perspectives concerning allergic rhinitis, more commonly
known as nasal allergies or "hay fever.” A national probability sample of 2,500 adults, aged 18 and older, who
had been diagnosed with allergic rhinitis, nasal allergies or "hay fever”, and who had nasal allergy symptoms
or had taken prescription medicine for allergies in the past 12 months, were interviewed by telephone

about their condition and treatment. This national sample of patients with nasal allergies was obtained by
systematically screening a national sample of 31,470 households in the United States to identify nasal allergy
sufferers. Individual screening was conducted with a randomly selected patient (if more than one) in the
household to confirm that they had been diagnosed with nasal allergies and suffered from them or been
treated for them in the past 12 months. A parallel survey was conducted among 400 healthcare practitioners,
including a national sample of 300 doctors in direct patient care in outpatient settings - including 100 in
Adult Primary Care specialties, 100 in Allergy, and 100 in Otolaryngology, as well as 50 Nurse Practitioners and
50 Physician Assistants --- were interviewed as part of the survey (Figure 1),




Impact of Allergic Rhinitis on Daily
Life

Impact of Nasal Allergies on Daily Life

! Didn’t really impact Nt L
i 14% L 1%

Moderate amount
25%

Q31. During allergy season, would you say the condition impacted your daily life




Satisfaction with Nasal Allergy
Medications

Satisfaction with Recent Medications for Nasal Allergies

100% I B Very satisfied 0[O Somewhat satisfied

Recent OTC All Recent Rx Spray Intranasal Other Recent Rx
N=1,344 N=919 Corticosteroids
N=762
Q63f. How satisfied are you with the over-the-counter medicine you used for your
nasal allergies in the past 4 weeks?

Q70a. How satisfied are you with the prescription nasal spray you used for your nasal

allergies in the past 4 weeks?

Q78. How satisfied are you with the other prescription medicine you used for your
nasal allergies in the past 4 weeks?




Reasons for Allergic Rhinitis
Medication Discontinuation

Reason Stopped Taking Nasal Allergy Prescription
None of these

Hard to administer

Dosing schedule was
difficult

Co-pay was too high
Not covered

Bothersome side effects

Didn't provide 24 hour relief

Effectiveness began
wearing off

Didn't find it effective

0% 10% 20%

Q94. Have you ever stopped taking a nasal allergy medicine prescribed by your
doctor because ...? N=2,500




Dissatisfaction with Nasal Allergy
Medications

Why Dissatisfied with Nasal Allergy Medicine
Not sure . 2%
Other [ 4%

Hard to administer 1%
Cost/co-pay [1%

Not covered [ 1%

Didn't provide 24 hour relief [JJ 10
Effectiveness wore off [ 12>

Bothersome side effects [ IIIEGgGN 21

Wasn't effective

0% 20% 40%

Q82c. Why were you dissatisfied with that medicine?
Base: Have asked doctor to change nasal allergy medicines. N=860

x:;zw'.u..r

-—




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

e 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

e Immunotherapy vials compounded in the allergist
office by trained personnel using commercial stock
concentrates



Allergen Immunotherapy as
Practiced by American Allergists

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

e 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

MEDICAL FACULTY ASSOCIATES
Allergy & Sinus Center

2150 Pennsylvania Avenuc, N'W, G-400
Washington, DC 20037

TEL: (202) 741-2770/2771
FAX: (202) 741-2775

PATIENT NAME: INJECTION SITE:

DOSAGE SCHEDULE: Injections should be administered every 3 — 10 days when building back up to maintenance dose. -
ONCE A NEW PATIENT HAS REACHED MAINTENANCE LEVEL, THEY SHOULD RECEIVE AN INJECTION ONCE

A WEEK FOR TWO (2) VISITS, THEN ONCE EVERY TWO (2) WEEKS FOR TWO (2) VISITS. THEN THE PATIENT

MAY ADVANCE TO A 7 —21 DAY SCHEDULE PROVIDED THERE ARE NO ADYVERSE REACTIONS.

NOTE: ADIJUSTMENTS MAY BE NECESSARY DUE TO PATIENT NON-COMPLIANCE/REACTIONS.

Flease refer to instruction sheet for adjustment instructions.

WELAL: VEIAL: VEIAT.: WVEIAL: VEAE: VEAL:
0.05ml ©.05ml 0.05ml 0.05mi 0.05mi 0.0Sml 035ml
0.10ml 0.10ml 0-10m! 0.10ml 0.10m]l 0.10mli ©.40 mi
0.2Gml 0.20ml 020mi 0.20ml 0.20ml 0. 1Sml 0. 45ml
0.30ml 0.30mli 0. 30mi 0.30ml 0.30mi 0.20ml 0.S0m?I (**)
0. 40ml 0.40ml 0.40ml O.40ml 0.40mli 0.2Sml MAINTENANCE
0.50mt 0.5S0ml 0.50m1 0.50ml 0.S0ml 0.30ml

(TO NEXT VIAL) (TO NEXT VIAL) (TO NEXT VIAL) (TO NEXT VIAL) (TO NEXT VIAL)

** ADVISE PATIENT TO SCHEDULE OFFICE VISIT AFTER REACHING MAINTENANCE DOSE.

Date Time Dose Vial # & “EPE Cream Imitial Time Reaction/Comments Initial
Strength Rinse Checked

Diane Murphy, RN Harnell Casmore, RIMA
Sandra Chacon, Allergy Specialist Drevona Jackson, RM.A

*SEE EPI RINSE PROTOCOL.

Created 6/20E 1. dmaRIN -~



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

MEDICAL FACULTY ASSOCIATES
Adlergy & Sinus Center

2150 Pennsylvania Avenue NW, G-400
Washington, ID.OC. 20037

IMMUNOTHERAPY PRESCRIPTION
| WIAT.: A

Parient Mame: Daniel Ein, M.D.

Date of Birth: Richard Wicklas, M.ID.

Date: Janine VanLancker, M.D.
MEMN:

Extract (stock strength) A/ (Manufacturer) Rx Stremgth Rx Volame
TREES

Ein Pollen Mix (40,000 pnu) Gly. (G
Easterm 8 Tree Mix (1:20 w/v) Aq. (G)
Poptar (1:20 w/v or 56,900 pnu) Gly. (H-5)
Maple €1:20 wv or 15,000 pnu) Aq. (G)
Orak (1:20 w/iv or 25,500 pnu)} Aq. (H-5)
Hickory (1:20 w/v or 24_.500 pnu) Acqg. (G) _
Elm (1:10 w/v or 40,000 pnu) Agq. (H-5)
Birch (1:20 w/wv or 12 500 pnu) Gly. (I{-5)
Beech (1:20 w/wv or 5,500 pnu) Gly. {(H-S)
Ash (1:20 w/v or 102,500 pnu) Gly. (H-S)
Special Pollen Mix (33,000 pnu) Aq (G)
Cedar (1:20 w/v or 5,700 pnu) Gly. (H-S)
Walnut (1:20 w/v or 16,500 pnu) Aq. (H-S)
Sweet Gum (1:20 w/v or 2,500 pnu) Aqg. (H-S)»
Mulberry (1:10 w/v or S8,000 pnu) Gly. (H-S)
Swcamore (1:20 w/v or 23_500 pnu) Aq. (F1-5)
Privet (1:20 w/v or 15,000 pnu) Gly. {(F1-5)
MNickias Tree Mix (1:20 w/v or 40,000 pnu)} CALK)
GRASSES

TBJY Grass Mix (40,000 pnua) Gly. (H-S)»
Southern Grass Mix (40,000 pnu) Gly. (H-5S)»
Timothy (100,000 bau) Gly. (H-S)
Bermuda (10,000 bau) Gly. {H-5)
Johnson (120 w/v or 39,800 bau) Aqg- (H-5)
FPerennial Rye (10,000 bau )» Gly. (G
Bahia (1:20 w/v or 31,000 pnu) Gly. (H-S)
Sweet Vernal (10,000 bau) Glv (H-S)
Orchard 100,000 bau) Gly (F1-5)
Kentucky Bilue (100,000 bau) Gly {[1-5)
GWTU Grass Mix (10,000 pnu) (ALK
WMWEEDS

Dock/Sorrel (20,000 pnu) Adqg. (FH-S)
Pigweed (1:20 w/v or 29,500 pnu) Aqg. (H-5)
Lambs Quarters (1:20 w/v or 35,000 pnu) Aqg. (H-S)
Cocklebur (35,000 pnu) Aq. (H-S)
English Plantain {40,000 pnu) Aq. {H-5)
Ragweed (20,000 au) Gly. (H-S)
Weed Mix 2630 (40,000 pnu) Giy. (H-5)
MNWicklas Weed Mix (1:20 wiv or 32,000 pnu) Gly. (ALK)
Feather {1:10 w/wv or 1,000 pnu) Gly. (H-S5)»
Dog (1:10 w/v or 2,500 pnu) Gly. {(01-53
Cat (10,000 bau) L:rly (H-5) _
H.S.A. SALINE
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h _ . .- . BAU = Bicegquivalent Allergy Umnit MManufacturer™s NMame Abbreviations:
Physican™s Signature: AU = Allergy Unit PINU = Protein Nitrogen Unit G — Greor &A= Allk Abello

W = Weight per Volume Ratio H-S = Hollister-Sticr
v = 50%% Glvecerinated Aa = Agueous Undated 10-16-0%




George Washington University Medical Faculty

Associates: SIT Vaccine Composition- Vial B

MEDICAL FACULTY ASSOCIATES
Allergy & Sinus Center

2150 Pennsylvania Avenue N'W, G400
Washington, D.C. 20037

IVMIMUNOTHERAPY PRESCRIPTION

VIAL: B I

Patient Mame: DPaniel Ein, M_1D_
Date of Birth: Richard MNicklas, M.
Date: Janine VanlLancker, M.ID.
= MRMN
Extract {(stock strength)} A/C (Vianufacturer) Rx Strength B RBRx Volume
MOLDS

Moid Mix A (40,000 pnu) Glv. (31-5)
Mold Mix B {40000 pnu) Aq. (H-5)
Rhizopus (1:10 w/v or 8,800 pnu) Aq. (H-5) ~
Helminthosporium (10 w/v or 91,500) Aq. (E1-S)
Pullararia (40.000 pnu) Aqg. (H-S) -
Peniciillium { Iz 10 w/v or 41 000 pnu) Giv. (H-5)
Aspergillis (1:10 w/v or 18,500 pnu) Gly. (H-S)
Hormodendrum (1:10 w/v or 59,100 pau) Aq. (H-S)
Adlernaria (1:10 w/v or 27,000 pnu) Aq. (H-S)
Epicoccecum (1:40 w/v or 20,000 pnua) (G)
Geotricum { 1 :20 w/v or 20,000 prnu) {G)
Mucor ( 1:20 w/v or 47.500 pna) (G)
Phoma (1:40 w/v or G.500 pnu) (G)
Stemphyllium (1:40 wiv or 30,000 pnu) (G)
MNicklas Dold Mix (1210 /v or 20,000 pou) (ATLK)
OIFINRER

House Dust (20,000 pnu) Ag. (H-S)
Doast Mite Mix (10,000 an) Gly. (G
Dust Mite P (10,000 au) Giyv_ {(G)
Dust Mite F (10,000 aw) Gy (G) ,,,

Cockroach ( Iz 10 w/v or 92 _ 000 pnu) Aq. (H-S)

b G UOC0 COopcopOoOOOOCDOCO

H.S.A. SALINE__

Physician’s Signature:

BAU = Biceguivalent Allcrgy Unit

AL = Allergy Unit

PNU = Protein WNitrogen Tinit

WA = Weldght per Volume Ratio

Gly = 50%%6 Glycerinated Aqg — Aqucous

Manufacturer®s Abbreviations:
G = Greer A= Aldk Abello
H-S = Hollister- Steir

- Updared 8-23-10



GWU: New Rosch System




GWU: Immunotherapy Compounded
~_Vaccine Production

=




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

Formularv Renart
Account: 38&

Birthday: 12/

Patient: ¢
Extract: A -T, G, W, D, C
Current Treatment Plan:
Current Schedule:
Current Frequency:

7 Vial Set
Dubuske - Build-up
3-10 days

Initial Vial Concentration:

GW Medical Faculty Associates
2300 M Street NVW, Suite 200
Washington DC 20037 (202)

741-2771

Account: 3881506
Birthday: 12/23/1976

1:1,000,000 w/v

Max Concentration: 1:1 w/v
Max Dose: 0.50

Antigen

Concentration

Poplar

Maple

Oak

Hickory

Elm

Birch

Beech

Ash

Cedar

Walnut
Mulberry
Timothy
Bermuda
Johnson
Perennial Rye
Bahia
Orchard
Kentucky Blue
Dock/Sorrel
Pigweed
Lambs Quarter
English Plantain
Ragweed Mix
Dog

Cat

Diluent

20 w/v

20 w/v

20

20 w/v

10 w/v

120 w/v

20

20 w/v

20 w/v

20 w/v

10 w/v
100,000 bau
10,000 bau
1:20 w/v
10,000 bau
1:20 w/v
100,000 bau
100,000 bau
20,000 pnu
1:20 w/v
1:20 w/v
40,000 pnu
20,000 pnu
1:170 w/v
10,000 bau

s ddadaaaaaa

Formuulary Change History
2/20/2017 2:16:15PM

Date Printed: 6/23/2017 5:59:02FPM

chacons

Created New Formulary

Printed from MED-HGRLGWV1

by JConti Page 1 of 2




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

Formularv Rannrt
Account: 3
Birthday: 1

Patient

Extract: B-Mold,DmP,DmF,Cr
Current Treatment Plan: 7 Vial Set

Current Schedule: Dubuske - Build-up
Current Frequency: 3-10 days

GW Medical Faculty Associates
2300 M Street NW, Suite 200
Washington DC 20037 (202)

741-2771

Account: 3881506
Birthday: 12/23/1976

Initial Vial Concentration: 1:1 ,000,000 w/v
Max Concentration: 1:1 w/v
Max Dose: 0.50

Antigen

Concentration

Volume

Rhizopus
Helminthosporium
Pullararia
Penicillium
Aspergillis
Hormodendrum
Alternaria
Epicoccum

Mucor

Dust Mite Pteronyssinus
Dust Mite Farinae
Cockroach

Diluent

1:10 w/v
1:10 w/v
40,000 pnu
1:10 w/v
1:10 w/v
1:10 w/v
1:10 w/v
1:40 w/v
1:20 w/v
10,000 au
10,000 au
1:10 w/v

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
2.25

Formulary Change History
2/20/2017 2:16:15PM chacons

Created New Formulary




7 Dilution System- 46 weeks until
Maintenance Final Concentration

Injection History Report -

>> Report Includes: Injections, Reactions

Patient

Extract

Vial Location Frequency*

SWL-Medh

Faculty"Associates

2300 M Street NW, Suite 200
Washington DC 20037 (202) 741-2771

Date/Time

Concentration

VINCENT, JAN (#4209948)

(DOB: 10/30/1956)

A-T,GW,F

B - DMP,DMF,CR

A-T,G,W,F
B - DMP,DMF,CR

11/09/2015 11:05

11/09/2015 11:05 -

11/17/2015 10:56
11/17/2015 10:56

1:1,000,000 w/v

1:1,000,000 wiv
1:1,000,000 w/v
1:1,000,000 wiv

Amount
0.05mis

0.05mls
0.1mls
0.1mis

A-T,GW,F
B - DMP,DMF,CR

11/23/2015 10:13
11/23/2015 10:13

1:1,000,000 w/v

1:1,000,000 w/v

A-T,GW,F

B - DMP,DMF,CR

A-T,G,WF

B - DMP,DMF,CR )

A-T,G,W,F

B - DMP,CMF,CR7

12/03/2015 8:29
12/03/2015 _8:29
12/10/2015 13-35
12/10/2015 13:35

1:1,000,000 w/v

1 1,000,000 wiv
1:1,000,000 w/v
1:1,000,000 wiv

A-T,GW,F
B - DMP,DMF,CR

12/17/2015 9:42
12/17/2015 9:42
12/23/2015 10:59
12/23/2015 10:59

A-T,G,W,F
B - DMP,DMF,CVR

A-T,G,W,F
B - DMP,DMF,CR

12/31/2015 8:46
12/31/2015 8:46
01/05/2016 11:15
01/05/2016 11:15

1:1,000,000 w/v

1:1,000,000 w/v

1:100,000 w/v
1:100,000 wiv

1:100,000 w/v

1:100,000 w/v

1:100,000 w/v
:100,000 w/v

0.2mis

0.3mis
0.3mis
0.4mis
0.4mlis

"~ os5mis
0.5mis
0.05mis
0.05mis
0.1mis
0.1mlis

Nurse
jbush

jbush

Max

Inj Location Conc*

RA

LA

iio
iio
sysmith

kcross
kcross
bsimmons
bsimmons
kcross

kcross

bsimmons

bsimmons

sysmith
sysmith

0.2mis sysmith

RA Only

LA Only

RA Only
LA Only
RA Only

LA Only

RA Only
LA Only
RA Only
LA Only
RA Only

LA9nly

RA Only

LA Only

0.2mis
0.2mis

sysmith
sysmith

RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

01/14/2016 10:27
01/14/2016 10:27

1
1:100,000 w/v
1:100,000 w/v

A-T,GW,F
B - DMP,DMF,CR

01/21/2016 11:14
01/21/2016 11:14

1:100,000 w/v
1:100,000 w/v
1:100,000 w/v

0.3mls
0.3mis
0.4mis
0.4mils
0.5mis

A-T,G,WF
B - DMP,DMF,CR

01/26/2016 10:37
01/26/2016 10:37

100,000 w/v

A-T,G,W,F
B - DMP,DMF,CR

02/02/2016 11:08
02/02/2016 11:08

10,000 w/v
10,000 w/v

0.5mis
0.05mis
0.05mls

jbush
jbush
kcross
kcross
jbush
jbush
jbush
jbush

RA Only
LA Only
RA Only

LA Only

RA Only
LA Only
RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

02/12/2016 10:58
02/12/2016 10:58

10,000 wiv
10,000 wiv

0.1mis
0.1mis

bsimmons
bsimmons

RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

02/18/2016 11:31
02/18/2016 11:31

10,000 w/v

0.2mis
0.2mls

dwilson
dwilson

RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

02/25/2016 8:40
02/25/2016 8:40

10,000 w/v
10,000 w/v

0.3mis
0.3mis

JConti
JConti

RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

03/01/2016 10:38
03/01/2016 10:38

10,000 w/v
10,000 w/v

0.4mis
0.4mls

dwilson
dwilson

RA Only
LA Only

A-T,G,W,F
B - DMP,DMF,CR

03/08/2016 11:42
03/08/2016 11:42

10,000 w/v

d

1

1:

1-

1:

1:

1:10,000 wiv
1:

1:

1

1

1:

1:10,000 wiv

Date Printed: 6/23/2017 6:01:33PM

Printed from MED-HGRL6V1 by JConti

0.5mis
0.5mis

dwilson
dwilson

RA Only
LA Only

*Applicable for injections recorded after RoschlIT ver5.2.6

Max
Dose*

Page 1 of 4




7 Dilution System- 46 weeks until
Maintenance Final Concentration

Injection History Report - 2300 M Street NW, Suite 200
Washington DC 20037 (202) 741-2771

>> Report Includes: Injections, Reactions

Max Max
Date/Time Concentration Amount Nurse Inj Location Conc* Dose*

Patient Extract ) Vial Location Frequency*
A-T,G,W,F 03/17/2016 9:46 1:1,000 w/v 0.05mls bsimmons RA Only

VINCENT, JAN (#4209948)

(DOB: 10/30/1956)
03/17/2016 9:46 1:1,000 w/v 0.05mls bsimmons LA Only

B - DMP,DMF,CR
A-T,G,W,F 03/24/2016 13:37 1:1,000 w/v 2 bsimmons  RA Only

B - DMP,DMF,CR 03/24/2016 13:37 1:1,000 W/X A bsimmons LA Only -
A-T,GWF 03/29/2016 9:57 1:1,000 wiv E JConti RA Only
03/29/2016 9:57 1:1,000 wiv. JConti LA Only

B - DMP,DMF,CR

A-T,GW,F 04/08/2016 9:40 1:1,000 wiv k bsimmons RA Only
B- DMP,DMF,CR B 04/08/2016 9:40 1:1,000 wiv _ bsimmons LA Only
A-T,GWF 04/12/2016 13:57 1:1,000 w/iv bsimmons RA Only

B - DMF’,DMF,QR 04/12/2016 13:57 1:1,000 w/v 0.4mis bsimmons LA Only

B

A-T,GWF 04/21/2016 10:48 1:1,000 wiv 0.5mis bsimmons RA Only
B - DMP,DMF,CR N 04/21/2016 10:48 1:1,000 w/v 0.5mls bsimmons LA Only
|A-T,GWF 04/28/2016 13:36 1:100 wiv 0.05mls JConti  RAOnly
04/28/2016 13:36 1:100 w/iv 0.05mls JConti LA Only
A-T,GW,F 05/06/2016 10:18 1:100 wiv 04mls  bsimmons RAOnly
B - DMP,DMF,CR . 05/06/2016 10,18 1:100 w/iv 0.1mis bsimmons LA Only
A-T,G,W,F 05/12/2016 10:35 1:100 wiv 0.2mlis bsimmons RA Only )
05/12/2016 10:35 1:100 w/iv 0.2mis bsimmons LA Only
A-T,GW,F 05/20/2016 11:34 1:100 wiv 0.3mls sysmith RA Only
B - DMP,DMF,CR ) 05/20/2016 11:34 1:100 wiv 0.3mis __sysmith LA Only
A-T,G,WF 05/26/2016 11:33 1:100 w/v 0.4mis sysmith RA Only
05/26/2016 11:33 1:100 wiv 0.4mlis sysmith LA Only
A-T,GW,F 06/02/2016 = 100 w/v 0.5mis kcross RA Only
B - DMP,DMF,CR 06/02/2016 < 1100 wiv 0.5mis kcross LA Only
A-T,G,W,F 06/10/2016 10 wiv 0.05mlis kcross RA Only
110 wiv 0.05mis kcross LA Only

B - DMP,DMF,CR

B - DMP,DMF,CR

B - DMP,DMF,CR

B - DMP,DMF,CR 06/10/2016
A-T,G,WF 06/17/2016 5 10 wiv 0.1mis kcross RA Only
06/17/2016 5 210 wiv 0.1mis kcross LA Only
06/24/2016 10 wiv 0.2mls bsimmons  RA Only
110 wiv 0.2mis bsimmons LA Only

B - DMP,DMF,CR
A-T,G,WF

B - DMP,DMF,CR 06/24/2016
A-T,G,W,F 06/29/2016 8: ) 0.3mis kcross RA Only

Comments:

B - DMP,DMF,CR 06/29/2016 0.3mis kcross LA Only

A-T,G,WF 07/07/2016 % 0.4mls kcross RA Only

B - DMP,DMF,CR 07/07/2016 0.4mis kcross LA Only

Date Printed: 6/23/2017 6:01:33PM Printed from MED-HGRL6V1 by JConti *Applicable for injections recorded after RoschIT ver5.2.6 Page 2 of 4




7 Dilution System- 46 weeks until
Maintenance Final Concentration



Allergen Immunotherapy In the
United States

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

e 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.

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

e 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

e Cat Hair

e Cat Pelt

e Dust mite D. Farinae

e Dust Mite D. Pteronyssinus
e Bermuda Grass

e June Grass

e Meadow Fescue Grass

e Orchard Grass

e Redtop Grass

e Perennial Rye Grass

e Sweet Vernal Grass

e Timothy Grass

e Short Ragweed

CBER 4/30/2014 FDA website



Allergen Immunotherapy In the
United States

e 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

e 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.

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

e 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

Mean no of IT administrations =313 (SD3M 3)

Mean duration oftreatment = 17 months (SD17 .6)

n
=
5
—t
[}
L
D
b

] ]
<6 months E monthe 1wearto 2vyearsto
to1year <2years < Jyears

Duration of Treatment




Benefits of Allergen Immunotherapy
in the United States: Florida
Medicaid Study

e The reduction in medical resource use associated with SIT is
exemplified by the results of a study of Florida Medicaid data.

e 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.

e 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
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Benefits of Allergen Immunotherapy
in the United States

e 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.

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

e 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 Inmunol 2007; 120: Suppl 3s



Benefits of Allergen Immunotherapy
in the United States

e 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:

e Avoidance or reduction of antihistamines and synthetic steroids
use

e The ability to provide long-term relief of symptoms
e Potential for the treatment of asthma
e Potential for arresting the allergic march

e 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

e Systemic Reactions

e Fatal Reactions



Just How Frequent Are Systemic
Reactions?

e 0.51% of all injections may produce a systemic
reaction

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

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

e 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

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

e 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 Imnmunotherapy 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

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration
[Docket No. FDA—2011—N—0599]

Center for Biologics Evaluation and
Research Report of Scientific and
Medical Literature and Information on
Non-Standardized Allergenic Extracts
in the Diagnosis and Treatment of
Allergic Disease; Availability
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HHS.
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FDA Allergen Extract Review 2011-2012-
Process of Data Collection on Allergen Extracts
Began in 2004

II. Discussion
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FDA Allergen Extract Review 2011-2012-
Concern About Safety and Efficacy of
Non-Standardized Extracts

A. Literature Reviewed by the
Allergenics Advisory Review Panels

This includes literature reviewed by
the Original Panel as part of its final
report in 1981 and literature reviewed
by the Reclassification Panel as part of
its final report in 1983.

B. Data Concerning the Effectiveness
and Safety of Non-Standardized
Allergenic Products That Have Become
Available Since 1972

This includes published literature,
available manufacturer data, and data
from other external sources. FIDA
accumulated these data trom the
following sources:

1. Published Literature From 1972 to the
Present

This literature was acquired by
searching for articles using a PubMed
and/or Institute for Scientific
Information (ISI) search engine (English-
language literature articles only).




FDA Allergen Extract Review 2011-2012-
Concerns About Allergen Source
Materials and Validity of Study Methods

2. Publicly Available Manufacturer Data

These data were obtained bw
reviewing information published in the
literature

3. T'hfl—*cl“'i.'q." itl: i‘.] Data Collected for Years

: a were evaluated for L-m—l_ft*t‘k
I‘!llc_tta*ti product trends.

4. Data From Other External Sources

Ti‘u—‘“-n E (_1-:_1_1: a were obtained 111..,'

ac Internet search (e.g..
anyv additional
data not c aptured
1 Erul 11‘-11114:_1 articles found wia PubMed

IST.

FIDA collected information from
published scie ific and m t'*[‘}i(" al
11t|=1‘ ature and other data sources fi

ch extract in order to identi h.' those
St'i_l_{ZIi ; that used acceptable alternative

g methods. FIDA also collectec
information from studies that:

o Provided identifiable. specific and

valid nomenclature for the source
materials used in the preparation of the
allercenic extracts in the studies.

- Were performed using agueoius
based extracts prepared froim
specifically identified source materials
with correct nomenclature.

o Described identifiable. specific, and
valid study methods.

o Provided objective and evaluable
data.




FDA- Movement to Pharmacy Grade
Products of Allergen Vaccines

e Move to eliminate or limit non-standardized extract
use

e Greater standardization of allergen vaccines
e Move towards Pharmacy grade products

e 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

e No payment for dilutions

e Followed gradually by some private commercial
insurers



Medicare Restriction on Billing for
Allergen Immunotherapy Up-Dosing
Dilution Vials

Allergen Immunotherapy (Medicare excerpts)

Billing Guidelines:
CPT proceditre code 95165 is used to report multiple dose vials of non-venom antigens. Effective January
1, 2001, for CPT code 95163, a dose is now defined as a one- (1) cc aliquot from a single multidose vial.

When billing code 95163, providers should report the number of units representing the number of 1 cc
doses being prepared. A maximum of 10 doses per vial is allowed for Medicare billing, even if more than
ten preparations are obtained from the vial. In cases where a multidose vial is diluted, Medicare should
not be billed for diluted preparations in excess of the 10 doses per vial allowed under code 95165.




| UnitedHealtheare

Coverage Summary

Allergy Testing and Allergy Immunotherapy

Policy Number: A-004 | Products: UnitedHealthcare Medicare Advantage Plans | Original Approval Date: 11/06/2007
Approved by: UntedHeatlhcare Medicare Benefit Interpretation Committee Last Review Date: 03/21/2017

Related Medicare Advantage Policy Guidelines:

¢ Anficens Prepared for Sublingual Administration ¢ (Cvytotoxic Food Tests (NCD 110.13)
NCD 110.9 ¢ Food Allergy Testing and Treatment (NCD 110.11)
¢ Challenge Ingestion Food Testmeg (NCD 110.12) o Infravenous Histamine Therapy (NCD 30.6)

Allergen immunotherapy fto treat allergies is covered when:
a. Patient is examined by a physician

b. The physician who examines the patient, prepares the antigens and develops a plan of care
and dosage regimen




United Healthcare-12 Month Supply
Limit-Interpreted as Maintenance
Vials and Not Up-Dosing Vials

Reasonable Supply of Antigen

Payment may be made for a reasonable supply of antigens that have been prepared for a
particular patient if: (1) the antigens are prepared by a physician who is a doctor of medicine or
osteopathy, and (2) the physician who prepared the antigens has examined the patient and has
determined a plan of treatment and a dosage regimen.

Antigens must be administered in accordance with the plan of treatment and by a doctor of

medicine or osteopathy or by a properly mstructed person (who could be the patient) under the
supervision of the doctor. The associations of allergists that CMS consulted advised that a
reasonable supply of antigens is considered to be not more than a 12-month supply of antigens
that has been prepared for a particular patient at any one time. The purpose of the reasonable
supply limitation is to assure that the antigens retain their potency and effectiveness over the
period in which they are to be administered to the patient. (See §§20.2 and 50.2.)




SLIT in the USA

e 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

e Stallergenes: 5 Grass Mix- Oralair

o 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's new allergy pill faces stubborn
skepticism on the eve of its FDA review

by John Carroll |
Dec 11,2013 10:31am

http://www.fiercebiotech.com/regulatory/

Tomorrow Merck (SMRK) will take its best shot at convincing a group of FDA advisers that its
sublingual allergy pill Grastek deserves a place in the nation's pharmacies. But even if it wins the
panel's endorsement for a formal agency approval. the pharma giant will once again find itself
facing critics questioning its effectiveness and its ability to earn much money from 1t.

Grastek has garnered little attention and even less enthusiasm from analysts. though Merck
insists that it has an mnovative new approach to treating allergic rhinitis with a pill--replacing the
current regimen of shots. The pharma giant in-licensed the therapy. which relies on an extract of
timothy grass pollen. from ALK-abello, which sells it in Europe. And today Stallergenes, which
1s looking for an FDA OK for its own allergy pill. Oralair. will take the first turn in front of the
FDA panel.

Merck 1s presenting data from a range of late-stage studies to back its application. The FDA
mternal review put out ahead of the panel discussion notes that at least one of the trials was not
effective. but several showed a 20%-plus improvement in allergy symptoms compared to a
placebo--not the shots that Merck wants to replace.




Merck's new allergy pill faces stubborn
skepticism on the eve of its FDA review

hat comparison to a placebo might assist in Merck's undomg 1f 1t makes 1t to the market. As
Andrew Pollack notes m his recent New York Times article on the new allergy pills. Merck will
likely encounter some major resistance to the pills from doctors who earn a comfortable living
providing a lengthy round of mjections to patients. The Times piece notes that shots may still
outperform the pills, giving providers a chance to argue agamst Grastek by promising better
results.

he Dest case scenarto for Merck was made by IST's Mark Schoenebaum, who's projecting peak
sales of $350 nullion. That's not nearly enough to break Merck's 7-year blockbuster drought, but
it could provide a boost for a beleaguered R&D division that 1s now undergoing a restructuring
mder a new research chief. Schoenebaum has also noted that the consensus estimate on peak
sales 15 a mere $130 nullion. which would barely make a dent agamst the onslaught of generic
1vals.




Merck Returns SLIT to ALK

Merck Returns Rights to Allergy Tablets Back to AT K-
Abello

Jul 27. 2016
http://www . pharmtech.conmy/
By Randi Hemandez

Merclk gave the rights to three sublingual allergy immmmmotherapy tablets back to Denmark-based
manufacturing company Al K-Abello, according to an announcement released on July 27, 2016.
The end of the partnership agreement will mean that Merck will no longer hold the rights to
Grastek. Ragwitek, and an investigational SLIT tablet. The dimigs seek to treat allergies to grass.
ragweed. and dust mites. respectivelv.

AT K-Abello admitted in a press release that sales performance over the past two yvears has been
below expectations in the United States. but believes the finmther development of its ST.IT-tablet
for the treatment of allergic asthima will be fimitfinl, as it has been in Europe. However, the
company is now left looking for a new co-development partner in North Aimerica.

The rights to the dimigs will revert to ALK -Abello in the next six months. and will be complete
by early 2017. Merck committed to completing the current clinical study that is underway on the
SLIT-tablet. but will slowly transition the product registration process over to ALK. Merck
announced FIDA acceptance of i1ts biologics license application (BLA) for the dust mite tablet
(MK-8237) mn April 2016.

The return of the rights to these three therapies to ALK follows an inspection letter from FDA to
the mmnmunotherapy manufacturer that cited multiple problems with the company’s aseptic
manufacturing capabilities. Although many of the citations sturounded the fill/finish of a non-
oral product (Pharmalgen). FDA also concluded that AT K-Abello had no written procedures
surrounding how the stability of their products is tested. nor any documentation on the sampling
and testing of its grass and ragweed drug product and diug substance samples. FDA estimated
that the stability of the sublingual grass and ragweed tablets had not been tested since 2014.

Source: AT K-Abello




Merck shocks ALK by returning

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

e 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.

e 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

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

e Pharmacy grade SLIT tablets face fierce resistance
from US Allergists

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



New Threats to Allergy Practice in
USA

e USP Guidance
e 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

e 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.

e 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.

e 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.

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

e 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

e USP will continue working with stakeholders to
develop and maintain practice and quality standards
for sterile and non-sterile compounding.

e 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

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

e 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

e 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.

e 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.

e 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

e 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

BRIEFING

(797) Pharmaceutical Compounding—Sterile Preparations, USP 39 page 626. It is

proposed to revise this chapter to improve clarity, respond to stakeholder input, and
reflect new science. Major edits to the chapter include:

1. Reorganized existing chapter to group similar topics together, eliminate

redundancies, and clarify requirements. Key procedural information is placed in
boxes so that it can be easily referenced and followed.

2.Collapsed compounded sterile preparations (CSP) microbial risk categories from
three to two and changed terminology. No sterile compounding is inherently
“low risk” and preparation of all CSPs must be done carefully. Categories were
renamed neutrally as Category 1 and 2 CSPs, which are distinguished primarily
by the conditions under which they are made and the time within which they are
used. Category 1 CSPs have a shorter beyond use date (BUD) and may be
prepared in a segregated compounding area; Category 2 CSPs have a longer
BUD and must be prepared in a cleanroom environment.




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

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

e 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

Update on USP 797 and FDA Compounding
Guidance

anuary 9, 2017

- e As we start a new year. we thought this to be a good time to
1pdate vou on the status of our efforts to preserve in-office compounding of allergen extracts.
he Advocacy Council continues to be very engaged in this issue on several fronts.

Advocacy Council representatives serve on the Steering Comumittee that 1s organizing a USP

oundtable Discussion scheduled in early February on the specific issue of compounding of
allergen extracts. This will be an opportunity for allergists to meet face-to-face with USP
representatives related to the proposed changes to USP 797.




American College of Allergy, Asthma
and Immunology: ADVOCACY
INSIDER

We are also actively monitoring the Food and Drug Administration’s (FDA’s) release of new
ouidance documents. Shortly before the end of 2016. the FDA released a guidance on
prescription requirements for compounded products. This is not the guidance on Insanitary
Conditions in Compounding Pharmacies that the allergy specialty has been concerned
about. That guidance is still pending. Rather, the year-end guidance focuses on prescription
requirements for compounded drugs. addresses anticipatory compounding by pharmacies. and
clarifies that in the office sefting. a prescription may consist of a notation i the patient’s chart.

We also confinue to monitor activities m Congress that may impact compounding by allergists.
as well as mitiatives at the state level including activities of state Boards of Pharmacy and stat
legislatures. We are also confinuing to stay i contact with the Federation of State Medical
Boards which 1s studying the issue.

We feel strongly that in order to do a good job. all of these areas must continually be moniforeq
this takes a significant number of man-hours and resources that are not part of our operating
budget. Once again. we are asking you to look to the future — to the future of allergy: to the
future of medicine — and support these efforts by contributing to our Defend Allergy SHots
(DASH) Campaion.




USP 797- USP ROUNDTABLE
February, 2017

e The latest from the USP Roundtable

e 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.

e 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

e 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.

e 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.

e 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

e 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.

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

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



USP 797- USP ROUNDTABLE
February, 2017

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

e 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

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

e 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

e 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.

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



FDA 2016 GUIDELINES on
INSANITARY CONDITIONS

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

e 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.

e 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

e 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

e 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.

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

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



USP 797 Update

e 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.

e 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

e 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

/I June 2017 //
Practice Matters is brought to you by the AAAAI
Office of Practice Management.

june

Update on USP 797 and FDA Activities Related to Compounding of Patient
Specific Allergen Vials for immunotherapy

Specialty leaders representing physicians from the American Academy of Allergy. Asthma &
Immmunology. American College of Allergy. Asthima & Imnmmmology, American Academy of
Otolaryngic Allergy and the American Academy of Otolaryngology — Head and Neck Surgery,
along with the American Medical Association. the American Rhinologic Society and the Allergy
and Asthma Network—representing patient concerns—have been actively engaged with the
United States Pharmacopeia (USP) and the U.S. Food and Drug Administration (FDA) regarding
proposed standards and regulations impacting in-office compounding of allergen extract for
immunotherapy.

In follow up to a February 2017 Stakeholder Roundtable on Allergen Immunotherapy. a
workgroup has been formed mmcluding 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 mcluded approprate
standards for training of compounding personnel and processes for ensuring sterility in the office
setting. The specialty societies reiterated that there is insufficient data to indicate that additional
safety equipment or procedures are necessary bevond the current Chapter 797 standards.
Representatives of USP stressed the importance of not creating an exception for any group that
would appear to require msufficient safety standards compared to those applicable to other
compounding settings. 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 life-saving
evidence-based treatiment. while following procedures designed to ensure patient safety.




June 2017 FDA Update- AAAAI

On Tuesday. June 6 the 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 1t 1s 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. 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 Insamitary 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. Specialty leaders urged an
approach that would balance the potential for mfectious adverse events. which the FDA admits
has not been 1dentified 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.

We will continue to work together and to keep our members apprised as compounding rules and
standards are considered and developed.




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

e ImmulLogic: T cell peptides
e Circassia: T cell peptides

e Allergy Therapeutics: MATA MPL vaccines



Attempt at Pharmacy Grade Product:
T Cell Reactive Peptides

e T cell reactive peptides derived from allergens

e Built on construct of the scientist Malcolm Gefter,
PhD from MIT : use of T-cell peptides to induce
desensitization towards an allergen

e Originally developed by the US company
“ImmulLogic”, with funding from Marion Merrell Dow

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

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



ImmulLogic Falils

Cat allergen vaccine - Immmul.ogic

Aldrvernative Wames: Allervax cat vaccine

16 Jan 2001 Discontinued-ITT for Allergy in T7SA (UTnkoown route)

01 Dec 19297 Suspended-IIT1 for Allergy in 1T7SA (Unknowia route)

16 Jul 1296 A clinical stady has been added to the Vaccines therapeutic trials section
(Pharmaceutical Approvals DTonthly 19946 Jun: S0)

Immulogic Ousts 5 Directors, Including
Company's Founder

a vwall Street Joumal Staf Reporter
Updated March &, 1997 10:11 a.oa. ET

WAL THAM, Mass - lmmul ogic Phamaceuiical Corp., under pressurne from disgrunitied shareholders, replaced five of eight members of its

oard, ncluding founder and chaiman Malcolm GeRer.

Shares of the strugging bictechnology company surged 11% on the news Wednesday, closing at $6. 375, up 75 cents, in NMasdag Stock
Market trading.

Immubogic s developing vaccines for peopie allergic to cats and ragweed. But the 10-yearokd company.

Company Overview of iImmulogic
Pharmaceutical Corp.

Acs oof Avngust 1999, Inummiilogic Pharmaceutical Corp. went out of business. Innunulogic
Pharmaceutical Corp. operates as a biopharmacentical company that develops products with a
primary emmphasis on the diagnosis and treatment of allergies and on the inunmnmnological
reatment of addiction. The company was founded in 1997 and is based in Walthasn.
Miassachusetts.

610 Lincoln Street Suite 300
WWaltham. ™A 02154 Unidted States

Fowmwded inn 1997




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

Circassia Pharmaceuticals Plc
Circassia shares volatile after abandoning anti-allergy programme

tastFT

April 18, 2017
by Micholas Megaw

Shares in Circassia Pharmnaceuticals briefly dropped as much as 7.8 per cent on Tuesday morning and
condinued o trade choppily, after the Brtish bictech group said it would end new investment in its anti-allergy
reaiments afier a senes of disappointing drug nals.

The abandonment of Circassia's allergy programme mark s a disappoiniing reversal of fortunes for the MNeil
Woodford-backed company, which fioasted in 2014 with hopes of becoming “the next Shire”™ in London’™s bigg
life-sciencs PO for decades.

O Tuesday the company said that trials of a npew treatment for & dust mite allergy did not show a signiffcant
effect compared with a placebo.

The tials failure followed simikar issues with a new cat sllergy reatment last year, which caused shares in the
group to shed more than two thirds of their value

Steve Hams, Circassa chief executive, said he befiseves both reatments were effective; and guestioned the
regulatory requirements that led o the disappoiniing results

He said:

it 13 conceming that in two well-designed field tnats, a robust placebo response has confounded our ability o
demonsiralte a significant treatment effect, despite positive results in eartier chamber studies. We remain
convinced that the techmdiogy has Mologic activity, but we also believe the difficulty in overcoming the placebo

effect using the field study designs required by regulaiors represents a significant hurdle.

Mr Hamris said Circassia will make no further invesiment in its allergy programmmes, and will instead focus on its
wider respiratory business, particularly a collaboraton with FTSE 100 group Astraeneca agreed last morth.

Shares in Circassia were down 0.5 per cent at publication fime, to 103p:

The Financial Tames Lamited 20717, Al riphis reserved. You may share using owir article toods. Please don't ooy artcles from FT com and
redistribute by ermad or post 1o the web.




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 AIIergy Legend
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A multi-institutional trial of polymerized
whole ragweed for immunotherapy of
ragweed allergy

Stephen G. Hendrix, M.D., Roy Patterson, M.D.. C. Raymond Zeiss, M.D.,
Jacob J. Pruzansky, Ph.D., Irena M. Suszko, B.S., Robert C. McQueen, M.D.,
Raymond G. Slavin, M.D.. Michael P. Miller, M.D., Philip L. Lieberman, M.D.
and Albert L. Sheffer, M.D.

Chicago, ., St. Louis, Mo., Memphis, Tenn., and Boston, Mass.

Eighty ragweed-sensitive patients in _four cities were recruited ro study the safery and efficacy of
parrially purified, polvmerized whofe ragweed (PRW) as an improved form of immunorherapy.
Groups of 20 patients in Chicago, Boston, Memphis, and Sr. Louis had blood drawn for
immunaologic studies before and after the 978 and 1979 ragweed seasons and completed
derailed daily symptom score sheets each day of rhe 1978 and 1979 ragweed pollen seasons.
Beginning in March, 1979, all patienrs except one received 15 weekly injections of PRW totaling
50,000 prorein nitrogen units (PNU) and containing abour 500 ug ragweed Agl. One patient
received 25,000 PNU . Syvmprom score indices of the postitreatment 1979 season were compared
with those from rhe prerreatrment 1978 season and also with the scores of similar groups of
ragweed-sensirive patiernts in each ciry rreated only with medication for svmpromatic relief
during the 1979 season. Local reactions to polyvmerized ragveed immunotherapy were miininal.
No abrnormalities in complete biood count, ervrhrocyte sedirmentarion rate, chest x-ray fifm,
urinalvsis, or rheurmaroid factor occurred in the immunotherapy-treated groups. Toral serum
antibody binding of ragweed Agl increased [2-fold following immunotherapy. When compcared
cither with their 1978 unrreared group scores or when compared with scores from the untreared
group in each city in 1979 (control group), the symprom score indices of the
immunorherapy-rreated groups in 1979 were significantly improved. PRW is efficacious in the
treatment of ragweed hay fever and can be adminisrtered more safely and in higher doses with
Jewer injections than conventional extracts. It represents an improved form of immunotherapy.

J.oALLERGY CLIN. IMMUMNOL.
DDECEMEBEER 1980




A double-blind placebo-controlied trial of
polymerized whole grass administered in an
accelerated dosage schedule for
immunotherapy of grass pollinosis

Leslie C. Grammer, M.D., Martha A. Shaughnessy, B.S.,
Susan M. Finkle, B.A_, John J. Shaughnessy, Ph.D.,* and
Roy Patterson, M.D. Chicago. 11l., and Holland, Mich.

Forty-four patients were entered into a study of the efficacy and safety of individually polymerized
grass (IPG) immunotherapy with an accelerated dosage schedule. Patients were paired on the
basis of cutaneous end point titrations to timothy, orchard, and Bermuda grass—pollen extracts.
In a double-blind manner, one patient in each pair was treated in nine weekly visits with 13
injections that totaled 24.000 PNU of each grass to which the patient had cutaneous reactiviry.
The other patient in each pair received caramelized glucose histamine placebo. Symptom and
medication score sheets were completed by 33 patients each day of the grass season. Blocking
antibody rose significantly in the IPG—treated group but was unchanged in the placebo-
treated group. By Wilcoxon paired signed-rank test, the symptom medication scores in the IPG—
treated group were significantly lower than those in the placebo-treated group. There were no
systemic reactions and no clinically significant changes in routine laboratory tests in either
group. In swmmation, this study demonstrates the safety, immunogenicity, and efficacy of IPG
therapy in an accelerated dosage schedule for treatment of grass pollinosis. (J ALLERGY CLIN
ImmMmunoL 78:1180-4, 1986.)




This clinical trial was designed to evaluate safety,
efficacy, and immunogenicity of an accelerated dosage
schedule of IPG immunotherapy. We have previocusly
reported successful clinical results with 12 weekly
injections of IPG totaling 48,000 PNU.? In this trial
we report similarly successful results with nine weekly
visits and 13 injections of IPG totaling up to 72,000
PNU. Because patients often cite number of office
visits and long therapy time as factors mitigating
against immunotherapy,'’ polymerized allergens re-
qguiring fewer office wvisits than unmodified allergens
may make immunotherapy more acceptable to pa-
tients. An accelerated dosage schedule may increase
acceptability. Moreover, such an accelerated schedule
may also allow the cost per patient treated to be re-
duced, and, in a cost-conscious age, this is desirable.

In terms of safety, there were no systemic reactions
in spite of the large dose administered. up to 72,000
PNU. This was a larger dose than was received by
patients in our prior study and was administered during
a shorter time period of 9 weeks.? This is important
because the major risk for patients receiving unmod-
tfied allergens i1s anaphylaxis, and this risk has been
reported to range between 8% and 309% per patient
course."'’




Advantages of Allergoids

IgE and IgG reactivity Pre and Post modification Reduction of Skin Test Activity of Short Ragweed by

Modification with Gluteraldehyde
Pre-modification = Post-modification

5000 - 1 Native extract ® Modified extract
4500 - SUUTT
3
4000 - % 5000 -
g 3500 EJ
& 3000 4 < % 4000 -
e =5
@ 2500 - 3w
= 5§ @ 3000 -
2 2000 - g— o
E S a
3 1500 - L 2000 -
)
1000 - qcJ
o | S 1000 -
o 4 — : , 0 R : R | i |
= 9 0B015 0B002 8349
Batch ID
— Chemical modification of allergens: _ Preserved immunogenity
— Reduced allergenic activity * Preserve T-cell-epitopes (sequential)
 Inactivate IgE-binding-epitopes . Stimulates T-helper cells

(conformational)

. * Added safety bonus
» Low binding to mast cell bound IgE

— Ideal for combination with MPL

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



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.




Allergy Therapeutics Initiative:
MATA MPL

e 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

e Micro-Crystalline Tyrosine:

Binds to allergen and MPL via electrical forces to create
a transient depot and drives Th1 responses
preferentially

e 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 Il 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 @

llergy
Therapeutlcs
Transforming Allergy Treatment

International multi-centre — 84 centres, 1028 patients

Canada
17 centres

us
58 centres
= a 620 patients

J\Ej’

® N

N\ L ] UK & v

centres

éﬁ_zﬂ IS 65 patients
—

Austri;
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 Grass MATA MPL
(n= 514) (n= 514)
Patients receiving 21 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

CSMS for 4 peak weeks
(ITT; n=1028)

CSMS for 4 peak weeks
(Complete data population;
n=343)

CSMS for entire season
(Full analysis set; n=989)

CSMS in severe symptom
subgroup (ITT; n=713)

—

5.3

10 20 30 40

Relative benefit of Grass MATA MPL 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], =27 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

p= 0.0031*
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Placebo Grass MATA MPL
n= 166 n=177

4 peak weeks of pollen season *Comparison of LS means



Proportion of Well Subjects
Increased with Grass MATA MPL

85% relative
difference

4
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©
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=
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=z

Placebo (n=488) Grass MATA mPL (n=485)

* p value based on a Chi-Square-test with significance at the 5% level
n=number of subjects with data available

Reproduced with permission from Allergy & Asthma Proceedings




Adverse Events: No Anaphylaxis

Table 3 Summary of adverse events (reported in
>5% of any one group) during the treatment period

Event Grass MATA Placebo
MPL (7 = 514) (n =5 13)

Injection site conditions, (%)
Pain

%
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O N

Pruritus

etk ek
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O N
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O
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Swelling
Erythema
Warmth
Headache, n (%)
Nasopharyngitis, n (%)
Upper respiratory tract
infection, n (%)

MATA = Modified Allergen Tyrosine Adsorbate; MPL =
monophosphoryl lipid A.
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Reproduced with permission from Allergy & Asthma Proceedings
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Assessment of specific immunotherapy efficacy using a novel placebo
score- based method

Anthony ]. Frew, MD *; Lawrence DuBuske, MD '; Paul K. Keith, MD, MSc ;
Christopher |. Corrigan, PhD *; Werner Aberer, MD ¥; and
Karl |. Fischer von Weikersthal-Drachenberg, MD »**




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
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JACI
Ragweed MATA MPL EEC Study

Rhinitis, sinusitis, and upper airway disease

Efficacy of a short course of specific immunotherapy in
patients with allergic rhinoconjunctivitis to ragweed pollen

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

Background: Specific immunotherapy acts to modify the symptoms in patients with seasonal allergic rhinitis and that it is
underlying cause of allergic rhinoconjunctivitis. Addition of well tolerated. (J Allergy Clin Immunol 2014:133:121-9.)




% Reduction in Total Symptom
Scores

—‘ Study design

T » 228 subjects

» 4 x 3h pollen challenge
» Pre & post treatment

* 4 1injections — 3 weeks
» Re-challenge 3 weeks later

M Placebo (n=87)

Total Symptom Score
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BRagweed MATA (n=39)

M Ragweed MATA MPL (n=90)




% Change from Baseline in
Total Symptom Scores
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Baseline

Placebo (n=87)

% Change from Baseline

28%

Post-treatment

B PQRagweed (n=90)

Statistically significant
difference in change in
symptom score from
baseline compared to
placebo (*p<0.01)

48% relative superiority
over placebo

Clinically significant 42%
improvement in symptoms
from baseline

(moderate — mild)

No serious or severe
systemic side effects




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

TABLE E2. Adverse reactions: ITT set

Ragweed
MATA MPL

Category (n = 95)

Yatients with no reaction, no. (%) 9 (9.5)
atients with reaction, no. (%) 86 (90.5)
Local reaction, no. (%) 77 (81.1)
Mild. no. (%) 54 (56.8)
Moderate, no. (%) 18 (18.9)
Severe, no. (%) ) (5.3)
Systemic reaction, no. (%) 9 (9.5)
Mild, no. (%) 8 (8.4)
Moderate, no. (%) I (1.1)
Severe, no. (%) 0 (0.0)

Ragweed

MATA
(n = 40)

4 (10.0)
36 (90.0)
33 (82.

(2
|
=18 I
=
34,

0 (0.0)
0 (0.0)

Placebo
(n = 93)

47 (50.5)
46 (49.5)
32 (34.4)
32 (34.4)
0 (0.0
0 (0.0)
14 (15.1)
13 (13.9)
1 ( 1.1)
0 (0.0)

Note: Adverse reactions that occurred within 24 hours of the injection and were
considered possibly, probably, or definitely related to the study medication were
inclnded in the summary. Subjects reporting more than | adverse reaction are only
counted once (under the greatest reported seventy).

(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)



1) Ultra

CONCLUSIONS

short-course SIT with only 4 injections of

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

- improved quality of life,

-and i
IgG4

In subj

ascrib

ncreased ragweed specific 1gG, 1gG1, and
evels

ects with moderate-to severe SAR
ed to ragweed pollen exposure 3 weeks

after t

ne completion of the treatment course.

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

J AIIergy CI|nI mmmmm [ 2013; Piyush Patel, MD T om Holdich, MBBS,Karl J. Fischer von Weikersthal-Drachenberg, MD,and Birgit Huber, PhD
Ont

sauga, Ontari

o,Can da,WestS X, United Kin gdm and Munich, Ger! m ny)



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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