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ABSTRACT
Background: An immunotherapy formulation consisting in theetiguous overlapping
peptides (COPs) derived from Bet v 1, the majactbpollen allergen, showed good clinical

tolerability in a previous phase I/lla clinicalati

Objectives: To evaluate the efficacy and safety of allergercgjgammunotherapy using
two dose regimens of Bet v 1 COPs versus placebahjects with birch pollen allergic

rhinoconjunctivitis.

Methods: A randomized, double-blind, placebo-controlled sghdb clinical trial was
performed to assess the efficacy of Bet vl COPsunatherapy during the 2013 birch
pollen season. Prior to season, Bet vl COPs (5A@@dg in aluminum hydroxide) or
placebo (saline and aluminum hydroxide) were adstenéd as five subcutaneous injections
to 239 adults with allergic rhinoconjunctivitis barch pollen. 25- or 50 g Bet vl COPs were
administered on day 1, and 50- or 100ug on da$8,89, and 57 respectively. Patients
were monitored for adverse events during the treatiperiod, and assessed for combined

rhinoconjunctivitis symptom and medication scor&kRS) as well as quality of life.

Results: In both Bet vl COPs treated groups, RSMS improkegat;hing statistical
significance over placebo in the 50ug group (LSm&€a23, 26% improvement, p=0.015).
Both active groups showed significant improvemarguality of life and night time nasal
symptoms scores, supporting the primary endpaidliriigs. Bet vl COPs injections were

well tolerated with a higher frequency of systemmilverse events in the 100ug group.
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Conclusion: Two months of pre-seasonal immunotherapy withel@®Ps derived from Bet
v 1 at 50ug dose showed promising efficacy, small risk fateynic reactions, and
immunomodulatory changes in this single seasore-floding phase 1lb trial in patients

allergic to birch pollen.

Clinical implications: Immunotherapy with three contiguous overlappingtijples from
Bet v 1 shows promise for use in allergen speaifimunotherapy, providing a safe and

effective treatment, considerably shorter thanemirAIT preparations.
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CAPSULE SUMMARY
Two months of pre-seasonal, allergen-specific imotiserapy with 501 g dose of Bet v1
contiguous overlapping peptides provided symptdiafra allergic rhinoconjunctivitis

subjects during the following birch pollen season.

Key words: allergen specific immunotherapy, birch pollenmgig Bet v 1, contiguous
overlapping peptides, synthetic peptides, alumiiyadroxide, IgG4, IgE, desensitization,

clinical trial

Abbreviations: AE, adverse event; AlT, allergen immunotherapy;GDVA, analysis of
covariance; ASMS, asthma symptom and medicatiores€l , confidence limits;

COPs, contiguous overlapping peptides; CpG, cyseplmosphate-guanosine, FEV1, forced
expiratory volume in the first second of expiratia, least squares (mean); MiniRQEQ
Mini Rhinoconjunctivitis Quality-of-Life Questionir@; mITT, modified intent-to-treat;
NNSS, night-time nasal symptom score; RMS, rhinpaactivitis medication score; RSMS,
rhinoconjunctivitis symptom and medication scor§Rrhinoconjunctivitis symptom score;

SAE, serious adverse event; SPT, skin prick tes&¢QMWVorld Allergy Organization.
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INTRODUCTION

The efficacy of subcutaneous allergen specific imatberapy (AIT) tdBetulacea has been
well demonstrated in several clinical trials in fama>™* AIT, including hymenoptera venom
immunotherapy, provides long-term protection bgurees a treatment period of 3to 5
years. Unfortunately AIT is not devoid of safetguss, in particular when administered
subcutaneously: allergic reactions are frequertiquéarly during ultra-rush therapies, with
up to 30% of patients requiring treatment for gieisymptoms during the course of
therapy” ° As there are clearly still unmet needs in AIT, designed a novel strategy, based
on allergen derived peptides (named contiguoudameing peptides, COPs), aiming to

combine the proven efficacy of AIT with reducedatreent length and good safety.

The immunotherapy formulation tested in this stadgsists of three COPs derived from

Bet v 1, and specifically developed for immunotipgraf birch pollen allergy. The three
COPs together encompass the entire Bet v 1 sequstiteverlapping sequences. Each
COP of 49-71 amino acids length was selected $anébility to bind IgE in botln vitro

andin vivo tests’ A previous proof-of-concept study in adults wiilch pollen allergic
rhinoconjunctivitis showed that a 2-month treatmeith Bet v 1 COPs was safe and resulted
in an immune response characterized by a stroaggalh-specific IgG4 inductichThe

current Phase lIb trial was designed to evaluaeetficacy and tolerability of two doses

regimen of Bet v 1 COPs (50- and 100ug) in a meitiier clinical study in adults.



JACI-D-15-00975 R2
Feb. 07, 2016
Page 8

METHODS

Subjects

The study included subjects of 18 to 55 years efwigh moderate to severe allergic
rhinoconjunctivitis to birch pollen confirmed atrgening by a rhinoconjunctivitis symptom
score (RSS} 12 (table E1, online repository text), a histofyanti-allergy medication use, a
positive skin prick tests (SPT wheaB mm) to birch pollen extract (ALK Abello, Denmark
and Bet v 1 specific IgE 0.7 kU/L (ThermoFisher Scientific, Waltham, MAul3ects were
excluded who had FEV1 < 80% of predicted, chrorgatment for asthma, perennial
allergies, positive SPT to Bet v 1 COPs or who wem@unodepressed or who received AIT
for birch or any allergen within the last 5 yed?segnant or lactating women were also
excluded. Sensitization of patient to other allasgyes shown in table E10 together with other

concomitant organ diseases.

Study design and treatment

This randomized, double-blind, placebo-controlieakallel-group, Phase IIb trial
(ClinicalTrials.gov reference number NCT0172025&8swonducted in 23 centers in

7 European countries (Denmark, France, Latvia,uatha, Poland, Sweden, and
Switzerland) in accordance with Good Clinical Piagtthe CONSORT standards and the

Oct. 2008 amended Declaration of Helsinki with appt of local Ethics Committees.

Eligible subjects were randomized using computeeggted random numbers to receive Bet
v 1 COPs (AllerT ™ Anergis SA, Epalinges, Switaed) 50- or 100 g doses or placebo,

with half-dose delivered on day 1 and full dose eustered on days 8, 15, 29, and 57. For
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each injection, Bet v 1 COPs (an equimolar mixhoé¢ COPs encompassing the entire Bet v
1 sequenc? or placebo (saline) was mixed with an equal vawhadjuvant (2 mg/ml
aluminum hydroxide in saline, Miltenyi Biotech GmpHeterow, Germany). Placebo
containing Aluminum Hydroxide was used to prevemblinding due to absence of local
reaction in saline only. All injections (0.8 ml4A0nl at day 1) were administered
subcutaneously in the deltoid area of alternatingsaat least one month prior to the birch
pollen season for the last one. Treatment wasatrastered to patients with hypotension
(systolic blood pressure< 90mmHg), fever (body terafure> 38°C), or FEV1<70% of

predicted value, or within 1 hour after a heavy in@éense physical exercise, or smoking.

The expected birch pollen season was determined psist 10 years information from
Polleninfd for each geographical region (France/Switzerl&ehmark/Sweden, Poland,
and Latvia/Lithuania). Efficacy assessment wasqueréd from days 25 to 35 prior to the
expected pollen peak (V12), during the season (V18:14 days after expected peak) and
2 weeks after the end of the season (V14). Eneasan was defined as thé'%@ay after

season start or the last day of 3 consecutive @ils< 10 grains/m, whatever comes first.

Concomitant medications

Symptomatic medications permitted during the trestihperiod (salbutamol inhaler,
loratadine 10-mg tablets and prednisone 5-mg tslbéetd those permitted during the birch
pollen season (azelastine or levocabastine as sgsal or ocular drops, loratadine 10-mg
tablets, prednisone 5-mg tablets) were providethbynvestigator to be used as needed.

Nasal steroids were not allowed. Beta-blocking égeangiotensin-converting enzyme
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inhibitors, immunosuppressive medication, invesioyal drugs, vaccines or devices, and

any other allergen specific imnmunotherapy wereafioived during the trial.

Efficacy assessments

Daily symptoms (RSS) and use of rescue medica{lRMS), each on a 4-point scale, as
well as weekly assessment of quality of life (usiagidated MiniRQL®)*° were recorded
on electronic diary (LogP&dPHT). The primary endpoint of efficacy was thelfl&SMS
combined score, namely a 1:1 combination of meaf &% RMS (see Methods in Online
repository).** *? Secondary and exploratory outcomes included MiniR®and a daily
night-time nasal symptom score (NNSS, mean of rig¢ awakenings and nasal
congestion scores on a 4-point scale). Other viasahcluded “Well days” (days during
which RMS is zero and RSS4<?), “Days with severe symptoms” (days during whéath
least 3 of the 6 symptoms of RSS are scored asegeaad “Subject’s global analysis of
treatment efficacy” (Subject- rated treatment eifig at study end compared to the previous

season).

Safety assessments

Adverse events (AEs) were monitored for one hotar&fach injection. Late AEs were
collected from the subjects’ self-description upext visit 24 hours later. Final safety
assessment was performed 28-31 days after thmjastion. Immediate (within 30 minutes
post-injection) or delayed (over 30 minutes pogtdtion) systemic allergic reactions were
graded according to World Allergy Organization (WA®Grade-3 or 4 systemic allergic
reactions occurring within one hour after injectisere reported as serious AEs (SAES).

Other SAEs were reported according to ICH E2A dtgpideline (1994). Grade-3 reactions
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occurring within one hour after injection led tady treatment discontinuation. Later grade-

3 reactions and any grade-2 reaction resultechimifadose injection at the next visit.

Body temperature, vital signs, and FEV1 were meskprior to injection; vital signs were
also measured at 30 minutes and FEV1 at 30 minLitésto 8, and 24 hours after each
injection (FEV1 at 6 to 8 and 24 hours were setbrded by the subjects). Standard physical
examinations, clinical hematology / biochemistrst$e electrocardiography, and serum

pregnancy tests were performed at screening anohthnafter treatment end.

Immunological evaluation

Five ml of blood was collectegatior (VO, V1) and one month after Bet v 1 COPglacebo
administration (V11). Further samples were collégigor, in the midst and after the birch
pollen season (V12, V13 and V14 respectively). Besupernatantas collected and stored
at -80°C. Antigen specific IgG4 and IgE concentration \datermined by a direct ELISA as

previously described.

Statistical analysis

The combined RSMS obtained daily during the birctlem season was defined as primary
efficacy variable. The main analysis of the primaayiable tested Bet v 1 COPs 100ug
versus placebo within an analysis-of-covariance C&N/A) model, with treatment and
predefined geographical regions as independerdrigaising the modified intent-to-treat set
(mITT, i.e., treated subjects who received at |&ast injections of randomized treatment
and had at least eight valid daily diaries) withimputation for missing values. mITT was

preferred over ITT in analogy to vaccine clinia@hls where a minimum number of
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injections and days of exposure are necessaryaioae efficacy. If the null hypothesis was
rejected, the subordinate null hypothesis concgrBiet v 1 COPs 501 g would be similarly
tested, thus preserving the overall trial-wise t§perror (0.05, two sided). Data were
summarized using model-derived least squares (lgnswith standard errors and 95%
confidence limits (CL). Placebo-corrected treatnedffécts were summarized using LS mean
from placebo, each with 95% CL and presented iesfoplots.* Secondary and exploratory
variables were evaluated using mITT in a manneilaino the main analysis of the primary
variable, with missing values imputed using Litiled Rubin’s multiple imputation

procedure for the ANCOVA? The safety set included any patient receivingast one
injection (ITT set, according to CONSORT standafisfety variables were summarized for

all treated subjects (safety analysis set) and eoaapdescriptively only.
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RESULTS

Subjects

240 patients were randomized to 5 s.c. injectidrestber placebo or Bet v 1 COPs at 50- or
100pg dose within two weeks after screening (Figyr&wo dropouts were recorded,
namely one patient in the Bet v 1 COPs 50 g grodmakt receive treatment due to
detection of hypertension after randomization,@gd patient in the placebo group was lost
to follow up after the fifth injection. The 239 ated subjects were Caucasians (51.9%
women) from 18 to 55 years old. Baseline data wemndar among the three treatment
groups (Table I). Three patients on Bet v 1 CORsg5@%) and 10 patients on Betv 1
COPs 100pg (12%) discontinued treatment, 2 (2.8%)82(9.8%) respectively resulting
from treatment related AEs. In accordance with stipent guidance, 10% of placebo, and
33% and 38% of the Bet v 1 COPs 50 g and Bet v PLIDO g patients respectively,
received adapted lower doses. Thus, the mean ctiveutinses were 203.2 and 391.8 ug in
the Bet v 1 COPs 50ug and 100ug groups respeciigeigpared with planned 225 and
450ug for full dose). Taken together, 239 treatdgexts were assessed during the following

birch pollen season, whether or not receiving thamed treatment course (Figure 1).

Efficacy

RSMS values in the placebo group paralleled thenpgllen peaks during the birch season
(Figure 2). Both 50- and 100ug groups showed retlR&MS scores compared to placebo
(Figure 3A and Table E2). Based on the modifiedntito-treat set (mITT, n=211), Betv 1

COPs 50ug versus placebo revealed a LS mean tneiadgiffect of—0.23 (mean RSMS
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improvement of 26%), which was statistically sigzaht (p=0.015). Bet v 1 COPs 100ug

showed a non significant LS mean treatment effee0al3 (p=0.150).

Subjective quality of life was significantly impres as indicated by lower average
MiniRQLQ® scores in both groups treated with Bet v 1 CORPspaoed with placebo (LS

means of -0.50 (-27%) and -0.48 (-26%) respectif@yp0- and 100ug doses) (Figure 3B).

Night-time nasal symptoms score (NNSS) representglditional assessment of efficacy
since it may be less influenced by activity an@deareness. Improvement in NNSS was also
observed with both Bet v 1 COPs 50- and 100 g aiss@ds mean effect -0.23 (-37%) and
-0.21 (-34%) respectively) (Figure 3C). Improvensantre also observed in others
secondary variables which included percent of “wlalys” and “days with severe symptoms”
as well as “subjects’ global evaluation of treattrefficacy” (Tables E3, E4 and E5

respectively).

Immunogenicity

Repeated administration of Bet v 1 COPs led toisggmt increase in serum Bet v 1-specific
IgG4 (Figure 4A) in all but a few patients (2 nasponders in the @ group and 4 in the
100ug group). The about 20-fold increase in spetyG4 remained unchanged during the
pollen season in both 50- and 100ug treated gr&gecific IgG4 were significantly
increased compared to placebo in both treated grafipr treatment (V11) as well as during
and after pollen season (V13, V14) (Figure 4B).di¢mificant difference in specific IgG4

level was observed between 50- and 100pg doses.
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Bet v 1 specific IgE increased significantly durithg pollen season in the placebo group
(Figure 4C). Bet v 1 COPs treatment resulted in@2fold increase in specific IgE (V11)
without further increase during the pollen seaddre specific IgE increase in both 50- and
100ug groups was within the range of the increagbd placebo group after seasonal

exposure (Figure 4C, left panel).

Safety

Most subjects had treatment-emergent AEs with auta®-fold higher overall incidence and
number of events in subjects on Bet v 1 COPs timgplacebo (Table E6, online repository).
Bet v 1 COPs local reactions at the administrasitenwere mild and present to the same
extent in all three treatment groups, most probatsylting from the presence of aluminum

hydroxide (Figure 5A).

Three SAEs were reported, two of which were BetGOPs related, and resolved upon
symptomatic treatment. The Bet v 1 COPs 50ug pasigifered from conjunctivitis,
urticaria, tongue edema and oropharyngeal discdrafter the & injection, resolving with
antihistamine, intramuscular epinephrine and deabgd. The Bet v 1 COPs 100ug patient
developed hand pruritus, face erythema, feelindpfat swelling and generalized urticaria
after the &' injection, resolving with antihistamine, intraversosteroids and inhaled beta-2
agonists. No WAO grade 3 systemic allergic reactiocurred within 30 minutes post-
injection. Two patients, one in each active treathgeoup reported grade 3 delayed
reactions occurring more than 60 minutes afteirifeetion that resolved upon treatment.
Most of the WAO Grade 1 and 2 systemic reactiorsclvoccurred more frequently on Bet

v 1 COPs than placebo, were mild to moderate asmlwed spontaneously (Table E7).
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Patients used multiple wordings to describe AEst&yic reactions were thus reassigned
according to MedDRA 15.1 dictionary (Table E8)Bet v 1 COPs treated patients (Figure
5B), upper respiratory track related AEs (couglspiyea and chest discomfort) seemed to be
the more frequent, followed by skin reactions (jiag, urticaria). Accordingly, patients self-
tested FEV1 decrease of >30% occurred more fretyuienBet v 1 COPs 50- and 100ug

than in placebo with most events occurring afterfitst two injections (Figure 5C, Table

E9). No change in vital signs, clinical laborattegts, or electrocardiography variables

appeared related to Bet v 1 COPs treatment or dose.
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DISCUSSION

For the first time, we show here that AIT basedC@®Ps was efficient and of acceptable
safety profile in a phase llb field trials. Therpary objective of this study was to assess the
efficacy of COPs derived from the major birch polilergen Bet v 1 in improving

combined rhinoconjunctivitis symptom and medicasonre (RSMS). Both Bet v 1 COPs
50- and 100ug doses improved RSMS as compareaddelp. Improvement of LS mean by
26% over placebo in the primary endpoint was sigaiit in the Bet v 1 COPs a6 group

and above the clinically relevant efficacy limit2% generally admittetf.Despite a
considerably shorter treatment period (only two theras opposed to 18 to 36 months), this
improvement in RSMS is comparable to scores ofratheent field based AIT triald:?° The
100ug group showed almost the same rhinoconjutistsymptom score level, however
failed to reach significance in RSMS. Upon post-aoalysis, the high medication score
observed in the Bet v 1 COPs 100ug group (TablecB2ld be explained by sustained self-
administration of oral corticosteroids (highest gveiin the score) in five patients out of 82
for a prolonged period of time. Interestingly, Bet v 1 COPs 100ug was undistinguishable
from the 50ug group in both MiniRQL%and night time nasal symptom scores. Considering
the limited statistical power of the study, botlsdges may thus be considered equivalent in
efficacy with no additional benefit from the high#ose as previously observed in another

AIT studies based on peptid®s.

Long synthetic peptides appeared safe in sevecainatrials® ?*as well as in two AIT
trials based on COPs derived from PLA2, the mdjergen of bee venom, or froBet v 1

(Bet v 1 COPs) in a recent phase l/lla stfid§COPs were carefully selected among several
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sets of peptides, leading to the choice of BefGQOPS, a set of three long synthetic peptides
with the lowest IgE binding capacityThe safety of COPs was clearly demonstrated in
preclinical murine models, where the intraperitdmgj@ction of COPs did not induce

allergic reactions in contrast to native allergamd protected mice from anaphylaxis upon re-
exposure! #In this study, like in the previous phase I/lla& show that most local AEs are
related to aluminum hydroxid& The number of dropouts due to treatment relates &s
limited to 2.8% in the 50g group, but reached 9.8% in the 100ug group, s|iggean
improved clinical tolerance of the 501 g dose. Téme trend was observed when comparing
the frequency of systemic allergic reactions betwtbe two dose groups, which nonetheless
remained mild to moderate. Another Phase llb stadyrrently in progress, which may help
to better define the relationship between a sefi¢swer Bet v 1 COPs dose levels and

tolerability in the setting of an experimental pollexposure chamber (EEC) model.

Administration of Bet v 1 COPs resulted in FEV1psa30% in 6.5% of patients, most of
them occurring late (> 3 hours) after the firssecond injection. Such respiratory events
were also observed in early clinical trials wittoghTl cell epitope peptides as well as with
longer allergen fragment®: 2’ The number and severity of FEV1 drops may have bee
overestimated in the present study, possibly dseliemeasurement by the patient in the
absence of medical supervision. However, noneeftV1 drops led to SAE reporting,
emergency room visit or even to a call to the itigesor before the next scheduled visit (24
hours post-injection). Episodes of pulmonary symysdike cough, shortness of breath or
dyspnea were more frequent in the 100ug group &5 patients) and in the 50 pg group

(35%) than in the placebo group (13%) indicatirg@bable relationship between Bet v 1
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COPs and late respiratory systemic reactions. Téehanisms of these late allergic reactions
are not fully understood, but most probably areethelent on T cell activation rather than on
IgE binding, mast cell or eosinophil activatiéh?® Such respiratory AEs also occurred in
AIT trials based on major T cell epitope peptidekich are unable to bind Ig&’ In the
present trial as well as in previous peptide bad@dstudies, FEV1 drops were mainly
observed after the first injection to decreasedéter, thus arguing again for early T cell
activation followed by progressive T cell tolerang®n repeated injections?’ Other non-
lower respiratory tract AEs were mild and occuraésb late after injection, including skin,
upper respiratory tract and eye symptoms, once sugggesting T cell activation rather than
IgE dependent mast cell activation. Finally, onlIWAO-grade 3 events relatively moderate
in severity were considered as SAE (a third one waslated to vaccine) since they
occurred within 60 min of the injections. Takenetger, this safety report is clearly distinct
from earlier trials based on non selected allefgggments or recombinant allergéor
restricted T cell epitope peptidédy the very limited number of immediate allergic
reactions and SAE which were of moderate sevantywhich did not require
hospitalization, although they were considered&s By protocol definition. All other AEs
were mild to moderate in severity, and all resolwéithout medical intervention within a few

hours.

The increase in IgG4 after AIT represents the omdyker associated with successful
immunotherapy®' We confirm here the findings of our phase I/lialtri.e. a vigorous
induction of Bet v 1 specific IgG4 of about 20-fade month after the treatment phase.

IgG4 levels persisted elevated up to three yeaes Bet v 1 COPs treatment suggestive of
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long-term immunological memor§.These results are in sharp contrast with the @eseh

IgG4 induction observed in clinical trials basedstwrt T cell epitopes? An interval of one
month between the last injection and the starhefdollen season appears thus ideal to reach
an optimal plateau of IgG4 serum level. No incrdadgG4 was observed in the placebo
group, in contrast to IgE which increased in atlugrs in proportion similar to those observed

during the pollen seasoff.

In conclusion, this study demonstrates for the fime that a short course of AIT with COPs
efficiently immunomodulated the allergic respongeatients with rhinoconjunctivitis

during the first season post treatment, improvyrg@oms and quality of life, without
inducing more safety concerns than conventionalf$CFurthermore this approach induced
a particularly strong IgG4 specific response, taknmark of successful immunotherapy.
Follow up studies will help to define the duratioinprotection, and possibly better

characterize individuals with potential risk ofdatllergic reactions.
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FIGURE LEGENDS

Fig. 1: Trial profile .

Flow diagram illustrating the numbers of subjeci®sned, randomized, treated, and

evaluated during the study.
Fig. 2:RSMS and pollen exposure during the birch pollen sson

Start of birch pollen season (D0) was set asiteeday of three consecutive days with
at least 10 pollen grains’mRegional birch pollen air concentration was meagu
separately in Denmark and Sweden, Latvia/LithudPtdand and France/Switzerland
(grey shaded areas). Daily RSMS scores (right axesyeported as smoothed curves in

green for placebo, red for Bet v 1 COPsi$@nd blue for Bet v 1 COPs 10§
Fig. 3:Differences from placebo of Bet v 1 COPs treated gups

LS mean differences of the indicated scores (gaheB, C) are plotted relative to
placebo (green line) for Bet v 1 COPg.5(red) and Bet v 1 COPs 10§ (blue). 95%

Cl limits are indicated as horizontal colored lin€ke analyses were performed during
the 2013 birch pollen season on the mITT set). IBegsawere determined by analysis of
covariancgdANCOVA) with treatment and geographical region as indep@rfdetors in

the model.

Fig. 4:Effect of treatment on levels of Bet v 1-specifiagiG4 and IgE
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Panel A: Betv1 specific IlgG4 was measured by ELiS8erum from Bet v 1 COPs and
placebo treated patients of the mITT set at prattment (VO and V1), 30 days post-

treatment (V11), at peak of season (V13) and abdutays post-season (V14).

Panel B: Fold increase over baseline in Bet v tifipdgG4 was calculated for each
individual patient at the indicated visits. Medigrslid line) are displayed within solid
boxes showing 25th to 75th percentiles. Whiskeaegd to the 10th and 90th percentile

and individual outliers are shown as colored dots.

Panel C: Fold increase over baseline in Bet v tifpeégE was calculated for each
individual patient at the indicated visits and isptayed as indicated under panels A and

B.

NS indicates p>0.05; * 0.05>p>0.001; ** 0.001>p>@MQ; *** 0.0001>p as determined

by Wilcoxon signed rank test.

Fig. 5 Safety analysis, local and systemic AEs and FEMfaps

Panel A: Frequency of treatment-emergent local &Hke administration site stratified
by clinical description and recorded on the sagetly(any patient receiving at least one

injection).

Panel B: All systemic AEs with frequeng$% stratified by clinical description,

recorded on the safety set.

Panel C: Frequency of self-tested FEV1 drddsHV1) of more than 30% stratified by

injections 1 to 5.



Tablel Demographicsand baseline disease characteristics (all treated subjects)

Characteristics Placebo AllerT 50 pg AllerT 100 pg
(n=79) (n=78) (n=82)
Sex (%), male / female 51.9/48.1 449 /55.1 47.6/52.4
Age (yeanzsg;n ‘<o 34.1+9.1 36.2£9.9 36.419.4
- 18-55 19-54 18-53
range
Race (%), Caucasian / other 100/0 100/0 100/0
Region (%)
Denmark/Sweden 32.9 32.1 32.9
France/Switzerland 5.1 6.4 7.3
Latvia/Lithuania 24.1 25.6 25.6
Poland 38.0 35.9 34.1
RSS (mean  SD) 14.638i41.6 14.634111.7 14.645i91.8
>overall median score (%) ’ ’ )
FEV1 (% of predicted),
mean = SD 95.3+10.5 95.3+10.7 95.5+9.7
range 77.9-123.0 80.3-124.0 78.2-124.9

FEV1, forced expiratory volume in the first second of expiration; RSS, rhinoconjunctivitis symptom

score; SD, standard deviation.



Fig. 1

Randomized

Treated

Clinically assessed

Screened: 337
Non included: 97
Randomized: 240
Placebo: 79 Alert 50 pg: 79 Alert 100 pg: 82
(1 not treated)
Placebo: 79 Alert 50 ug: 78 Alert 100 pg: 82
(1 lost to follow up) (3 discontinuations) (20 discontinuations)

Placebo: 78

Alert 50 ug: 78

Alert 100 pg: 82




Fig. 2
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Fig. 3
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Fig. 4
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ONLINE REPOSITORY

METHODS
* Rhinoconjunctivitis Symptom Score (RSS)

The RSS was be determined based on subject’s self-administered questionnaire filled out daily
from Visit V1 to Visit V3.

The RSS comprised 6 different symptoms from the nose and eyes (Table E1, online
repository). The sum of the 6 symptom scores divided by 6 was used as the RSS (scale of 0 to
3).

All individual rhinoconjunctivitis symptoms were scored on a scale from 0 to 3 as follows:
0 = no symptoms
1 = slight symptoms
2 = moderate symptoms
3 = severe symptoms
* Rhinoconjunctivitis Medication Score (RMS)

The RMS was determined based on medications taken to treat rhinoconjunctivitis symptoms
and recorded on a specific questionnaire by the subject on the same days as the RSS
guestionnaire.

The daily RMS was determined by assigning daily scores as follows:
0 = no medication

1 = subject took topical antihistamine

2 = subject took oral antihistamine

3 = subject took oral corticosteroids

The maximum daily score was 3. The daily score assigned for a given day is the highest score
of any single medication administered that day.

The following medications was provided to subjects during the clinical assessment period of the
trial:

» Antihistamine topical: azelastine for intra-nasal use
azelastine for ocular use

» Antihistamine oral: loratadine 10-mg tablets

» Corticosteroids oral: prednisone 5-mg tablets
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If azelastine was unavailable in a given country, levocabastine nasal spray and ocular drops
may be used instead.
If prednisone was unavailable in a given country, prednisolone may be used instead.
« Combined Rhinoconjunctivitis Symptom and Medication Score (RSMS)*

The RSMS was calculated as the sum of the RSS and the RMS divided by 2.

! Nelson HS, Nolte H, Creticos P, Maloney J, Wu J, Bernstein DI. Efficacy and safety of timothy grass

allergy immunotherapy tablet treatment in North American adults. J Allergy Clin Immunol 2011; 127:72-
80, 80.el1-2.
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Legends to Tables E2, E3, E4

Others variables included the “Well days” (days during which RMS is zero and RSS is < 2), the
“Days with severe symptoms” (Days during which at least 3 of the 6 symptoms of RSS are

scored as severe), the “Subject’s global analysis of treatment efficacy” (Subject- rated treatment
efficacy at study end compared to the previous season, from 0 for significantly improved to 6 for

significantly worse).
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Table E1: Rhinoconjunctivitis symptoms assessed dur ing the birch

pollen season

Symptom class

Symptoms

Nose symptoms

Runny nose

Blocked nose

Sneezing

Itchy nose (might also affect eyes, throat or ears)

Eye symptoms

Gritty feeling / red / itchy eye

Watery eye
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Table E2: Summary of the average combined RSMS, RSS , and RMS during

the birch pollen season (MITT set)

Characteristics Placebo AllerT 50 pg AllerT 100 pg
(n=71) (n=70) (n=70)

Combined RSMS

mean (95% CL) 0.87 (0.72,1.01)  0.63(0.50, 0.75 )  0.73(0.59, 0.87)
median (95% CL) 0.76 (0.54,1.09)  0.44 (0.36, 0. 56)  0.53(0.40, 0.80)
LS mean + SE 0.87 £0.07 0.64 £ 0.07 0.74+0.0 7
p-value* 0.015 0.180
RS¢<
mean (95% CL) 0.87 (0.72,1.01)  0.65(0.53,0.76 )  0.66 (0.54, 0.78)
median (95% CL) 0.75(0.58,0.92)  0.51(0.42, 0. 61)  0.53(0.39, 0.79)
LS mean + SE 0.86 £ 0.07 0.65 £ 0.07 0.66 £ 0.0 7
RM¢
mean (95% CL) 0.86 (0.69, 1.04)  0.61 (0.45, 0.76 )  0.80(0.61, 0.99)
median (95% CL) 0.76 (0.37,1.18)  0.34(0.16, 0. 63)  0.55(0.20, 0.91)
LS mean + SE 0.88 £0.10 0.63 £0.09 0.82+0.0 9
* p-values determined by analysis of covariance wit h treatment and geographical region as

independent factors in the model.

ANCOVA, analysis of covariance, CL, confidence limi ts; RMS, rhinoconjunctivitis medication score;
RSMS, rhinoconjunctivitis symptom and medication sc ore; RSS, rhinoconjunctivitis symptom score;
SE, standard error of the mean;(95% CL) 5-95% Conf idence Limit



F. Spertini et al., online repository tables, 20160222

Table E3

Study ANOO4T

Analysis summary of percent of well days during the birch pollen
season

Analysis Set: Modified Intent-to-Treat

Placebo AllerT AllerT
50 pg 100 pg
N=71 N=70 N=70
Over the birch pollen season
n valid 71 70 70
LS mean 51.22 62.68 54.24
Standard error 4.88 4.83 4.83
TREATMENT EFFECT
Mean 11.46 3.02
95% CL of mean -0.93, 23.85 -9.36, 15.41
p-value ANCOVA 0.0696 0.6309

(95% CL) 5-95% Confidence Limit
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Table E4

Study ANOOAT

Analysis summary of percent of days with severe sym

pollen season
Analysis Set: Modified Intent-to-Treat

Placebo

N=71

Over the birch pollen season
nvalid 71
LS mean 6.52
Standard error 170

TREATMENT EFFECT
Mean
95% CL of mean -
p-value ANCOVA

(95% CL) 5-95% Confidence Limit

AllerT AllerT
50 ng 100 pg
N=70 N=70
70 70
3.26 3.33
168 168
-3.26 -3.20
757, 105 -751, 111
0.1375 0.1453

ptoms during the birch
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Table E5

Study ANOO4T

Analysis summary of subject’s global evaluation of treatment efficacy
collected at the end of the birch pollen season

Analysis Set: Modified Intent-to-Treat

Placebo AllerT AllerT

S0pg 100 g
N=71 N=70 N=70
n % n % n %

SIGNIFICANTLY IMPROVED
Total subjs 16 22.5% 2231.4% 27 38.6%

MODERATELY IMPROVED
Total subjs 2028.2% 2332.9% 17 24.3%

MILDLY IMPROVED

Total subjs 1521.1% 1318.6% 1014.3%
UNCHANGED

Total subjs 1521.1% 811.4% 6 8.6%
MILDLY WORSE

Total subjs 4 5.6% 4 57% 6 8.6%
MODERATELY WORSE

Total subjs 0 0 2 29%
SIGNIFICANTLY WORSE

Total subjs 114% 0 2 29%

n 71 70 70

Improved 5171.8% 58 82.9% 5477.1%

Exact 97.5% CLs* 58.2%, 83.1 % 704%,91.7% 63.9%, 87.4%

TREATMENT EFFECT:

Risk Ratio 115 107

97.5% CLs 094,142 086,134

p-value Fisher's exact test 0.1591 0.5632

* Clopper-Pearson formula
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Table E6: Summary of adverse events (all treated su bjects)
Characteristics Placebo AllerT 50 pg AllerT 100 Mg
(n=79) (n=78) (n=82)
Number of treatment-emergent
AE reports 267 479 513
AEs occurring <1 h post 9 26 36
injection
Injection-site reaction 144 136 129
reports
Systemic reaction reports** 42 296
Subjects (n [%]) with >1
treatment-emergent AE 59 (74.7) 70 (89.7) 70 (85.4)
Treatment-related AE 56 (70.9) 65 (83.3) 69 (84 1)
Injection-site reaction 50 (63.3) 46 (59.0) 44 (53.7)
Systemic reaction 21 (26.6) 50 (64.1) 58 (70.7)
Immediate * — 3(3.8) 6 (7.3)
WAO grade-3 — 2(2.6) 2(2.4)
SAE — 1(1.3) 2 (2.4)%*
AE leading to treatment — 2 (2.6) 8(9.8)
discontinuation
Subjects (n[%]) with >1
non-treatment-emergent AE T 23 (29.1) 20 (25.6) 25 (30.5)

* Immediate TEAEs occurred within 30 minutes of an

T A non-treatment-emergent AE occurred more than 28
occurring during the treatment period up to 28 days
emergent.

AE, adverse event; SAE, serious adverse event; WAO,

** All non local reactions have been reported as “s

*** One SAE was treatment unrelated

injection; other AEs were defined as delayed.

days after the last injection; those
after the last injection were treatment

World Allergy Organization.

ystemic”
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Table E7

n |

GRADE 1

§ﬁy Ahr'no%ztlT overview of treatment-emergent adverse even
alySs et Satety g

AE reports 21141
Distribution by systemic
allergic reaction:
Gradel 21141
Attribution to injection:
Istinjecion 10 91
2ndinjecton 2 2
3rdinjecton 3 3
4thinjection 4 4
Sthinjection 2 2
Later than 28 days after last injection - -

GRADE 2

N=7

n

@
AE reports 21101
Distribution by systemic

allergic reaction:
Grade2 21101

SAEs - -
Attribution to injection:

Istinjecion 6 4
2ndinjection 9 5
3rdinjecton 1 1
4thinjection 1 1
Sthinjection 4 3

Later than 28 days after last injection - -

GRADE 3
N=7
n
(Y]
AE reports - -
Distribution by systemic
allergic reaction:
Grade3 - -
SAEs - -
Attribution to injection:
Istinjecion - -
2ndinjection - -
3rdinjection - -
4thinjection - -
Sthinjection - -

Later than 28 days after last injection - -

(1) Number of reports — number pf subjects reportin
(2) Mean Duration (hours:minutes)

Placebo AllerT
50ug
9 N=78
Duration n Duration
@ o @

77% 17326 73 3646.2% 3944 93

77% 17326 73 36462% 3944 93

14% 358 1917218% 2516 19
25% 045 16 16205% 21:30 21
38% 101:00 14 1417.9% 4602 22
51% 662:01 10 10128% 1445 14
25% 32500 14 12154% 9143 17

Placebo AllerT
50ug
9 N=78
Duration n Duration
@ o @

27% 19524 178 34436% 31:26 200

2.7% 19524 178 34436% 3126 200
- - 3113% - -

51% 743 46 23295% 2805 71
6.3% 5802 6329372% 1855 61
13% 112759 36 21269% 31119 33
13% 7159 231316.7% 17.02 19
38% 58345 10 564% 15910 16

Placebo AllerT
50ug
9 N=78
Duration n Duration
@ o @

I 2226% 2334 3

- - 2 226% 2334 3
1113% -

- - 1113% 4500 1
1
e e -

- - 1113% 208 -

g— percent of subjects reporting

t reports.

4453.7% 162:34

44537% 162:34

1822.0% 3110
19232% 3444
21256% 24.02
13159% 215:.01
13159% 603:27

AllerT
1001g
N=82
n Duration

o @

44537% 2348

3239.0% 17:39
31378% 1753
19232% 1116
12146% 1528
11134% 10917

2 24% 1356
2 24% 1356
112% -

112% 21:00
112% 17:00

112% 349



F. Spertini et al., online repository tables, 20160222

Table E8
Study ANOO4T ) )
Summ {trsegtment—emergent adverse events exclud ing unrelated to trial reatment by frequency
e
S/Stem Organ Class/ Preferred Term Placebo  AllerT 50 pg Al lerT 100 pg
N=79 N=78 N=82
n % n % n %
ALL SYSTEM ORGAN CLASSES
Total subjs with at least one AE 56 70. 9% 65833% 6984.1%
Total number of AEs 112 228 255
RHINITIS 45. 1% 21269% 2328.0%
DYSPNOEA 56. 3% 16205% 2226.8%
INJECTION SITE PAIN 26 32. Y% 20256% 16195%
COUGH 11 3% 12154% 2328.0%
INJECTION SITE REACTION 1012 7% 19244% 15183%
PRURITUS 33 8% 2025.6% 11134%
INJECTION SITE OEDEMA 911. 4% 8103% 13159%

ICARI - 6 7.7% 1417.1%
CONJUNCTIVITIS 22 5% 810.3% 11134%
INJECTION SITE ERYTHEMA 1822. 8% 790% 11134%
CHEST DISCOMFORT 11 3% 790% 11134%
R . 3% 67.7% 911.0%
INJECTION SITE PRURITUS 11 3% 8103% 6 7.3%
INJECTION SITE INDURATION 11 3% 564% 561%
NASAL OBSTRUCTION 11 3% 338% 785%
INJECTION SITE SWELLING 33 8% 338% 673%
SNEEZING 338% 561%
FATIGUE 33 8% 451% 224%
RHINITIS ALLERGIC - 226% 449%
NASAL CONGESTION 11 3% 338% 112%

- 113% 337%
NASOPHARYNGITIS - 113% 337%
OCULAR HYPERAEMIA 226% 224%
PRURITUS GENERALISED 11 3% 113% 224%
MUSCULOSKELETAL PAIN 33 8% 113% 112%
CHILLS 11 % 113% 112%
LACRIMATION INCREASED 11 % 113% 112%
MYALGIA . 3% - 2 24%
OROPHARYNGEAL PAIN 11 % 226% -
THROAT IRRITATION 11 % 226% -
WHEEZING 3% 113% 112%
BODY TEMPERATURE INCREASED - 113% 112%
CHEST PAIN 226% -
CONJUNCTIVITIS ALLERGIC - 226% -
ERYTHEMA - 2 24%
HEADACHE - 226% -
INJECTION SITE URTICARIA - 226% -
MALAISE 113% 112%
PYREXIA 113% 112%
RESPIRATORY DISORDER - - 2 24%
SEASONAL ALLERGY - 113% 112%
DYSPHONIA 11 3% 113% -
FORCED EXPIRATORY VOLUME DECREASED 11 3% - 112%
NAUSEA 11 3% 113% -
PAIN IN EXTREMITY 11 3% - 112%
P 11 3% - 112%
RASH PAPULAR 11 3% 113% -
AGITATION - 113% -
APHONIA - 113% -
ASTHENIA - 113% -
BLISTER - - 112%
DERMATITIS ALLERGIC - 11 -
DISCOMFORT - - 112%
DIZZINESS - 11 -
DRY EYE - - 112%
DRY THROAT - - 112%
FACE OEDEMA - 113% -
FREEZING PHENOMENON - 113% -
HAEMATOMA - - 112%
HYPERSENSITIVITY - 112%
INCREASED UPPER AIRWAY SECRET ION - 113% -
INFLUENZA LIKE ILLNESS - 112%
INJECTION SITE PAPULE - - 112%

P SWELLING - - 112%
MYOSITIS - 112%
OBSTRUCTIVE AIRWAYS DISORDER - 113% -

OEDEMA MOUT] 113% -
ORAL ALLERGY SYNDROME - 113% -
OROPHARYNGEAL DISCOMFORT - 113% -
PALPITATIONS - 112%
PARAESTHESIA ORAL - 113% -
PHARYNGITIS - 113% -
RASH - 113% -
RASH MACULO-PAPULAR - 113% -
RASH PRURITIC - 113% -
STOMATITIS - - 112%
SWELLING - 1139 -
SWELLING FACE - - 112%
TONGUE OEDEMA - 113% -
EYE IRRITATION 11 3% - -
FORCED EXPIRATORY VOLUME ABNORMAL 11 3% - -

PATIC ENZYME INCREASED 3% - -
HYPOAESTHESIA ORAL 1 1 3% - -
INJECTION SITE NODULE 11 3% - -

OEDEMA PERIPHERAL 11 3% - -
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Table E9

Study ANOOAT , L
Occurrence of any decrease greater than 30% in FEV1 between pre- and post-injection
measurements
Analysis Set: Safety

Placeb o AlerT  AllerT
S0ug 10049
N=79 N=78 N=82
n % n % n %
After 1stinjection n=79 n=77 n=82
Total subjs with at least one 11 3% 565% 561%
abnormality
Total number of abnormalities 1 5 6
After 2nd injection n=79 n=77 n=81
Total subjs with at least one 22 5% 339% 50%
abnomality
Total number of abnormalities 2 3 5
After 3rd injection n=79 n=76 n=77
Total subjs with at least one - 226% 226%
abnormality
Total number of abnormalities - 2 2
After 4th injection n=79 n=76 n=75
Total subjs with at least one - - -
abnomality
After 5th injection n=79 n=75 n=72
Total subjs with at least one - - 1 1.4%
abnormality
Total number of abnormalities - - 1

subjs = subjects
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Table E10

Study ANOO4AT

Summary of previous and concomitant diseases by sys

(Selection for organs related to allergy)
Analysis Set: Safety

System Organ Class /
Preferred Term

ALL SYSTEM ORGAN CLASSES
Total subjs with at least one disease

IMMUNE SYSTEM DISORDERS
Total subjs with at least one disease

SEASONAL ALLERGY (Other than birch)
ORAL ALLERGY SYNDROME
ALLERGY TO ANIMAL

FOOD ALLERGY

HOUSE DUST ALLERGY
ASTHMA

ANTIPHOSPHOLIPID SYNDROME
DRUG HYPERSENSITIVITY
HYPERSENSITIVITY

RUBBER SENSITIVITY
CONJUNCTIVITIS ALLERGIC
DERMATITIS ALLERGIC
MYCOTIC ALLERGY

Placebo

79 100%
Total number of diseases 194

74 93.7%
Total number of diseases 112
70 88.6%

tem organ class

N=79
n %

AllerT AllerT
50 19 100 ng

N=78 N=82
n % n %

78

215

100% 82 100%
209

75

109
69 8 8.5%

21 26.6%
911.4%
45.1%

22.5%
22.5%

22.5%
11.3%
11.3%

96.2% 78 95.1%
120
71 86.6%
21 26.9% 24 29 3%
10 12.8% 16 19.5%
56.4% 67.3%
11.3% 11.2%
11.3% -
11.3% -
- 11.2%
11

11.3% 7

RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS

Total subjs with at least one disease
Total number of diseases

ASTHMA

NASAL SEPTUM DEVIATION
ADENOIDAL HYPERTROPHY
ASTHMA EXERCISE INDUCED
BRONCHITIS CHRONIC

NASAL POLYPS

EYE DISORDERS

Total subjs with at least one disease 6 7.6%
Total number of diseases 6
CONJUNCTIVITIS ALLERGIC
CHORIORETINOPATHY

SKIN AND SUBCUTANEOUS TISSUE DISORDERS
Total subjs with at least one disease 911.4%
Total number of diseases 9
DERMATITIS ATOPIC

ACNE

ANGIOEDEMA

URTICARIA

PRURITUS

ROSACEA

SCAR

SEBORRHOEIC DERMATITIS

URTICARIA CHRONIC

ECZEMA

13 16.5%
14

14
12 15.2%

17.9% 12 14.6%
13
11 14.1% 11 13.4%
33.8% 11.2%
- 11.2%
11.3% -

11

14.1% 10 12.2%
10
10 12.8% 1012 2%
11.3% -

33.8%

.8% 67.3%
7

- 22.4%
- 11.2%
11.3% -
- 11.2%
11.3% -
- 11.2%
11.3% -
- 11.2%
- 11.2%

10



