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What are symptoms of
Allergic Rhinitis?




Allergic signs

Nasal crease

Allergic
crease

Allergic shiner
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Is it Treatment-resistant
Allergic Rhinitis?

VM
!




AR Treatment Satisfaction

62% of patients receiving optimal
standard symptomatic treatment
experience poor symptoms control




Compliance and Education

- Easy to use device
- Minimal Sensory Disturbance
- Once daily dosing

- Education
- Device Technique
- Safety of Drug
- Warning of Possible Side Effect




HCPs Awareness of Guidelines
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Guidelines for Allergic Rhinitis
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Paediatric Rhinitis
ask Force




Treatment of allergic rhinitis (ARIA)
Allergic rhinitis and its impact on asthma

moderate mild
severe persistent

intermittent

mild
intermittent  jntra-nasal steroid

local cromone

oral or local non-sedative H1-blocker

intra-nasal decongestant (<10 days) or oral decongestant

allergen and irritant avoidance

— T

www.whiar.org



Paediatric Rhinitis Proposed
Therapeutic Approach

=

Roberts G et al
Allergy. 2013 Sep;68(9):1102-16

if well controlled

Step up therapy if
poorly controlled**
Step down therapy




PAEDIATRIC AR alk_ RS —
Management | b s R
Algorithm

FIRST LINE CARE SPECIALIST CARE
Pharmacist - General Practitioner Specialist

(*) Add-on therapies
* Rhinorrhoea in asthmatics: Leukotriene R antagonist
Q . « Ocular itch/skin rash: Oral non-sedating anti-H1

+ Two or more nasal + Ocular symptoms: Intra-ocular anti-H1 of Cromones

symptoms suggestive of * Sudden onset nasal blockage: nasal / oral decongestant <7 |
allergic rhinitis Uncontrofied days under specialist quidance >
- Ocular corticosterold: short course, 0,5ma/kg, § days under 4
specialist guidance :
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>
* Nasal congestion Diagnosis of AR Q ‘ %
+ Difficult-to-treat AR > ' 3
« Failure of previous Uncontrolled R,
treatment >
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long term relief or cure
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Treatment of Allergic Rhinitis

BSACI Guidelines
Diagnosis by his*tory * SPT/RAST

Allergen + irritant avoidance * douching
Still symptomatic

Intermittentvsymptoms

Oral or topical NON ?’ED}( H1

Persistent*sym ptoms

Regular oral NON SED}( H1
v

R, failure R, failure
Y INTRANASAL STEROIDS (INS)
4
R, failure
v
Check use / concordance
t increase dose +/or OC
¥ 7 R, failure 17 v
ltch/sneeze Rhinorrhoea
+non sed a H1 +ipratropium / LTRA Catarrh +LTRA Blockage
N — e *

—

R, failure
v

Review dose/ compliance
Consider allergy referral -
IMMUNOTHERAPY for SAR

? Infection / structural problem

?

—

Add (briefly)
decongestant / OC or (longer
term) LTRA / desloratadine /
levocetirizine

v

R, failure

» Surgical referral




Apps for symptom monitoring

BRIEF COMMUNICATION WILEY Allergy == 8,

The Allergic Rhinitis and its Impact on Asthma (ARIA) score of
allergic rhinitis using mobile technology correlates with
quality of life: The MASK study
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MASK AIR by
ARIA

Bousquet J, et al; Allergic Rhinitis and its Impact on Asthma (ARIA) Phase 4 (2018): Change management in allergic rhinitis and asthma multimorbidity using mobile technology. J Allergy Clin
Immunol. 2019 Mar;143(3):864-879. doi: 10.1016/j.jaci.2018.08.049. Epub 2018 Sep 29. Erratum in: J Allergy Clin Immunol. 2019 Nov;144(5):1456.
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MASK-air AllergyMonitor Pollen
Monitoring of symptoms of allergic rhinitis, Recording of daily hay fever and asthma symptoms Recording of daily hay fever symptoms plus local
medication, and tracking the disease over months. by patients with tracking capabilities over months. pollen predictions for the following three days.

>10 000 downloads in Google Play >5000 downloads in Google Play >100 000 downloadsin Google Play




Adjuvants

» Nasal irrigation
» Omalizumab

» Cellulose powder
>

Probiotics




Nasal Irrigation as adjuvant treatment in AR
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Nasal Irrigation improves: Symptoms, RQLQ & MCT

Three-times daily nasal irrigation with hypertonic saline in children (aged
6-12) with seasonal allergic rhinitis significantly reduces Total Rhinitis
Symptoms Score and a reduction the amount of rescue anti-H1 in the
treatment group.

Garavello W et al; PAI 2003:14
Hermelingmeier K et al; Am J Rhinol Allergy 2012:26(5)



Treatment of allergic rhinitis (ARIA)
Allergic rhinitis and its impact on asthma

(G RHEINIT,
14’0
2,

R moderate mild
severe persistent

_ intermittent
mild
intermittent intra-nasal steroid

local cromone

oral or local non-sedative H1-blocker

intra-nasal decongestant (<10 days) or oral decongestant

allergen and irritant avoidance
—_— immunotherapy

www.whiar.org




Indication for Immunotherapy

e At least 1 year history of AR +/- Asthma

e Evidence of sensitisation

e Evidence for clinical relevance of disease related allergen

e Availability of standardised allergen extract

Bufe A and Roberts G CEA 2011;41;




Benefits of Immunotherapy

» Able to induced Immune-tolerance

» Sustained prevention of symptoms

» Able to modify disease progression
- Prevention of new sensitization

- Asthma prevention




What’s Available?

Two Routes of Administration

LIT

- Used in 75% of children - Used in 25% of children
- Potential Severe Side effects - Home Therapy

- Administration by Specialist (only 1%t Dose Supervised)
- **Contraindicated in Asthmatic - Can be used in asthmatic




Does it work?




CME review article

This educational activity is supported by an educational grant from GlaxoSmithKline

Comparison of allergen immunotherapy practice

patterns in the United States and Europe

Linda Cox, MD.* and Lars Jacobsen, MSct

Table 1. Comparison of the Differences Betwean US and European Allergen Extracts and Specific Immunotherapy Practice Pattams

Variable United States Europe

Reguiatory agency FDA EMEA
Standardization

Mathod 1D EAL Nordic

Test technique Intradermal Percutaneous

End point Extract dilution that produces sum of erythema of Extract dilution that produces a wheal equal to the

50 mm histamine control
Potency datermination Comparison with CBER referenca control Compared with in-house referance
: 340 Maior al

BAU, wi/vol. PNU, milligrams of major allergen for
ragweed and cat

Extract formulation
Location Prepared in physicians officas
No. of allergens Multiple

Aqueous and glyceninated unmodified extracts,
BN Drecipnaed gepot sanacts

Varies; each company esssentially has its own potancy
units, some provide milkigrams of major aliergen

Praparad at extract manufacturer site
Genarally 1
Approximately 100% depot extract, 20% allergoid,

suT Approximately 5.9% of aliergists, no FDA-approved
formulation
Reimbursement Covered as a medical service by govemment and

prvate insurers, prices can be negotiated but
private insurers often use govermment schadule

076 Sg[Jvans
Approximately 45% of prescribed SIT, solution and
Varies, extract companies negotiate coverage with

2ach country

Abbreviations: BAU, bioaquivalent allargy units; CBER, Center for Biologics Evaluation and Research: EMEA, European Medicinal Agency. FDA,
Food and Drug Administration; PNU, protein nitrogen units; SIT, specific immunotherapy: SUIT, sublingual immunotharapy.




Allergen injection immunotherapy for seasonal allergic
rhinitis (Review)
Calderon MA, Alves B, Jacobson M, Hurwitz B, Sheikh A, Durham S

Symptom scores

Review: Allergen injection immunotheragy far zeazanal alergic rhinitis

Comparizon: 01 Active versus placebo

Outoome: 01 Symptom score

Study Treatment Contral S0 (random) Weight SMD (random)

ot sub-categary M hean (500 M hean (500 95% Cl k- 95% Cl
Ortolani 1954 g Z2.0L{0_E7) 7 L.8ci{l.e2) +—— 1.78 -23.06 [-4.69, -1_43]
Ortolani 1994 1s 0O.&6l{0.1E&) 17 Z.3000.958) —a—— 4 45 -2.40 [-3.29, -1_E1]
Bousguet 1990 z0 63 60(3Z_E50) 1s 108 &60(33_20) — .81 -1.34 [-2.0E5, -0_.63]
hleriney 1986 10 3.51i2.37) 10 5.430(d._24) —_— 3,91 =1.z3 [-z.27, —-0.320]
Breswczynzki 1999 10 L9 E0(3E.60) g 1Ez 400(85_13) —_— 384 -0.98 [-1.97, 0.0Z]
Bodtger 2002 1 Z.z0{1.00) 17 2.2001.40) —_— £E.75 -0.88 [-1l.&0, -0.1&]
Ferrer 2005 ZEZ 0.44(0.22) Z0 0,200 E4) _ 5. 55 -0.81 [-1.44, -0.17]
Jutel 2005 29 3.93(3.28) Z8 L.BEZ(3.44) — T.6E -0_E55 [-1.08, -0.0Z]
Walker 2001 17 -1lzZ1E.00(E632.00) 13 =115.00{1155. 00} —s LBl -0.50 [-1l.24, O.23]
Fresy 2006 137 3.3Li2.4E) 29 4. 53(2.93) = 1085 -0.43 [-0_75, -0_.24]
Warney 1331 19 1E531.00(1875_00) 16 zEa0_00(2Lke_00) —=r 6_14 -0.46 [-1.13, O.2z]
Drachenkberg 2001 74 0.7E5(0.44) 4] O.3E5{0.41) —_— 9_E9 -0.46 [-0.83, -0.10]
Zenner 1997 41 BZ.E4(504.38) 40 115.38(83.67) — g2.65 -0_.45 [-0.85%, -0.01]
Corrigan 2003 77 1&6. 500114 93) 77 z1ls. 000135 33) —= 1012 -0.41 [-0.73, -0.09]
Balda 19595 43 6. 56(10.43) 1 3.07(5.13) —= 3.33 0.7 [-0.85, O.1Z2]

Total (95% CI) £97 466 *» 100,00 -0.7% [-0.87, -0.E0]

Test for heterogeneity: Chi® = 35.05 df =14 (P = 0.0005), I = 63.2%

Test for overall effect: £ =610 (P = 0.00001)

- -2 1} 2 4

Favours treatnent  Fawvours contral

Cochrane Database Syst Rev 2007; (1




Allergen injection immunotherapy for seasonal allergic
rhinitis (Review)
Calderon MA, Alves B, Jacobson M, Hurwitz B, Sheikh A, Durham S

Medication scores

Review: Allergen injection immunctherapy for seasonal sllergic rhinitis
Camparison: 01 Active versus placebo
Cutcome: 02 Medication score
Study Treatment Cortral ShiD Crancom) Wizight ShD Cranclom)
or sub-category il Mean (S0 il Mean (500 5% % Q5% I
Dolz 1996 1a c.O0(s. 07 10 48 . 6501735 = 2.00 -3.56 [-4.82, -2.29]
Warney 1991 19 Z146.00(2513.00) le  14491.00{150&&.00) —a £.36 -1.17 [-1.83, -0.44]
Walker 2001 16 -1308%.00(233.00) 1z 101.0041833.00) — L.30 -0.%4 [-1.71, -0.1¢&1]
Breswczynski 1999 10 17 Z0(10.40) g BE.B0(3E._46) —_— 4.4E 078 [-1.732, O.ZE]
Bou=guet 1990 z0 38.60(37.60) 15 £6_40(51.70) —= 7.10 -0.61 [-1.2&, 0.05]
Mirone 2004 11 o.70(1.40) 1z Z.z003.10) R 537 -0.E52 [-1.43, 0O.2E5]
Boctger 2002 17 9.90(7.00) 17 l4_504g.50) —_— & 74 -0.58 [-1.2Z&, 0.11]
Ferrer 2005 ZE 0.35(0.47) ] 0.32(1.73) —=r 753 -0.4&5 [-1.0&, 0O.1&]
Fress 2006 127 Z.RF(E.0E) a3 4.z23(2.53) - 1z.21 -0.42 [-0.&%, -0.18]
Corrigan 2005 77 E8_ES(96_15) 77 101.21(12&_01) —= 11.40 -0.2% [-0.61, 0.03]
Balda 19393 43 S.03(1le.03) =1 123 63(12. a7 —=r 10. 47 -0.z5 [-0.64, 0.13]
Drachenberg 2001 74 0.54{0.7L1) c0 0.7L{0.77) —-=r 10,82 -0.23 [-0.53, 0.13]
Jutel 2005 z3 Z.73 (448 23 3.78(4.92) —=r B.65 -0.zz [-0.74, 0.30]
Total (95% CN E43 414 & 1o0. 00 -0.57 [-0.8Z,
Test for heterogeneity: Chi® = 33.35, df =12 (P = 0.0003), P = 64.0%
Test for overall effect 7 =4 54 (P = 0.00001)

-4 -2 0 2 4

Favours treatment  Fawvours control

Cochrane Database Syst Rev 2007;




Comparison SLIT versus Placebo — Children: Outcome: Sympto

15 Studies
Study or subgroup SLIT Placebo Std. Mean Difference Weight Std Mean Difference
N Mean(SD}) N Mean(SD) IVRandem 95% Cl IVRandom,95% Cl
Bahceriler 2001 8 053 (0.4) 7 0.4 (038) —— 53% 031 [-071, 1.34]
Su b | | N g u al Bufe 2004 68 1.54 (0.77) 84 .59 (0.96) - 73% 006 [ 040,028 ]
Bufe 2009 17 267 (238) 121 37214 = 75 % 022 048,003 ]

I mm u n Oth erapy Caffarelli 2000 17 42 (37) 17 5.9 (38) —=r 64 % 044 [-1.12,024]
for al | erg | C rh | n |t|S Cao 2007 85 0.65 (0.88) 9] 264 (048) = 7% 285 [-3.27,-243 ]

R . Hirsch 1997 12 0.99 (1.13) 10 0.52 (047) = 58% 0,50 [-035, 1.36 ]
( evi eW) La Rosa 1999 16 121 (1.66) 17 161 (154) —=— 64 % 024 [ 093, 044 ]
Marcucei 2005 I3 41292 (332.55) Il 51727 (548.18) —=— 60 % 023 [ -1.03, 058 ]
RaduIOVIC S, Pajno 2003 14 4 (5.18) 13 10 (B.65) —=— 60 % 082 [-1.62, 003 ]
Rofinck-Werninghaus 2004 39 1371 (23.12) 38 1266 (2165) -+ 7% 0.05 [ -040, 049 ]

Ca|der0n M, WI|SOn RAzder 2007 9l 245 (1.48) 77 274 (1.66) - 7.4 % 0.18[-049,012]
D Durham S Tari 1990 30 8(15) 28 12 = 64% 224 [-291,-158 ]
)

Valovirta 2006 27 1.5 (1.4) 29 22(14) —= 68 % 049 [-1.03,0.04 ]
Vourdas 1998 34 1.07 (1.83) 32 1.38 (200) = 7.0 % 017 [ 065 032 ]
Wahn 2009 3.25 (2.86) 135 451 (2931) = 75 % Q43 [-0.68,-0.19]

Total (95% CI)
Heterogeneity: Tau® = 0.59;

690 - 100.0 % 494, -0.10 ]

-4 -2 ] 2 4
Favours SLIT Favours Placebo

Cochrane Database Syst Rev 2010, Dec 8(12): CD002893




Autmor, yr Patients Design of  Durstion  Patents Outcoemes at
run  ABON noliod S ongeaitital St reowaluated fosow-up B e a0,
MosDech, Grass » SCIT RDB-Owin2 25y 32 Bymptores and orug The clncal benatt of SCIT
1088 ™ AoV A rrako 1 polien was martained at € yrs
Open FU & SS00N In both groaps
s
Cvarnenes, Ragweso €  SCIT RD8-PC.2 ano 83 Symplires and drug  PEtents moeeng oBceod
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1895 ¢) DrOspeciive i ported 5 yrs after
Open FU 5 troochis slopping SCIT. Bronchal
s cnaliengs, IHSPONSIVENESS (Sdumad
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aFalaton valugs
Des Roches.  Mite @0 SCIT  Prospective -8y N Appearance of Most subjects remained
1096 % COntTRg athma syretoms asymptomafic after 3
Open FU 3 yes. The long-lasting
s affact is related %o the
duration of SCIT
Dumam Orass 40 SCIM RLBLCIwa Jaym 2 Symptoms ana Aftar 3 yoars, symploms.
093 (%} yr= ECIT, oo and medication scons
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f0r 3 years and i the group wno
more Contivmsd 10 recane
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DV Renzo Mg w ST Cpen, non AU Sy w Canical evatustion of  The effect of SLIT on
2006 (4 contod ke *Nma syrOtoms ascnma
Open FU 5 pacsssied up 10 5 s
w5 aftar
Erg 2002 (") Grass 2 sC11 RO8-FC 3y e ] Symplom « arug 6 Yoors sfer
CponFU B o0, me total
s symploms, arug DIeE TRMAINEG JOWer 1
TR th formariy SCIT groug,
No dderence in drug
Intave Datwoen Qroups.
Tahamibee Mee 13 ST RDBC2o0r3 23y " Sytnplom - ang 3 Yours sher
2007 /) years ST 0009, oath
Open FU 3 symptoms, nasal groups maintaned
s resistanca Improvement n all
ParamEtens wrss
Dasstog, win bettsr
ITpOOURmERE 1 119 3-
. year SUT group.
Curtam Grass 34 ST R-08-PC. Iy %7 Annccongnotivits ) Yas after
2010 Opsa FU 1 OO A Intaks Cscontinuation, e
s ifferancs mmaned in
favocr of the formar
SUT group
Marogna Mite 78 SUT Open, 3yrs 4 59 Symptoms, drug The 3 groups receiving
2010 () controlled, yrs 5 intake, nasal SLIT improved
non R. Open yrs eosinophils, significantly vs controls.
FUupto 15 bronchial Clinical benefit
yrs challenge maintained for 7 years in
groups treated for 4 or 5
years and for 5 years in
group treated for 3 years
Musarra parietaria 57 SCIT Open, 3yrs 57 Visual analog scale  The clinical improvement
2010 (%) controlled, for symptoms. persisted for 5 years
nonrandomized. Severity of after stopping SIT in the
Open FU 5 asthma/rhinitis active group, according
yrs 1o VAS and severity of
asthma/rhinitis

Abbreviatios: R, randomised; DB, double blind; PC, placebo controlled; FU, follow-up.

Ongoing Efficacy
of Treatment

—w—SLIT3 ¥ SLIT4 ~w SLITS —%— CONTROLS

i & 8 § § § 3§ 8

Figure 2. Symptom + medication scores year by year in 4 groups
receiving mite SLIT for 3, 4, or § years or medications only. The arrows
indicate the start of the new course of SLIT when the clinical benefit had
vanished (from Marogna et al*").

/

Passalacqua G. Ann All
Immunol.2011;



|s it safe:

\“\\\'. The Food Allergy
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We have been doing it for some time...

I A

Leenalid Noon ((1]74]1]8;’ : John Freeman (1877-1962)

Prophylactic inoculation against hay fever.
The Lancet, Volume 177, Issue 4580, 10 June 1911, Pages 1572-1573
L. Noon







SAFETY:

* No fatal event have been reported over about 20 years

» Side effects are mostly local, transient and subsiding after
the first doses

* The safety of SLIT is overall superior to that of SCIT

* A uniform grading system is required to describe and grade
systemic and local side effects.




Safety of Immunotherapy

» 528 SIT cycles (SCIT 31%) over 10 years.
» Fifty-five percent of all patients had asthma
(SCIT programmes 24.5% patients had perennial (+ seasonal) asthma)

> 75.6;)%) of asthmatics undertaking SCIT had treatments at BTS/SIGN step 2
or above.

v

AEs occurred frequently (50.4% of all SIT cycles) but were mild.
SLIT- 44.9% local intraoral immediate reactions were most common

\ A 4

SCIT - 28.3% delayed reactions around the injection site

» An asthma diagnosis had no impact on the number of cycles with AEs, or
,tAhEe( s)everity reported. Few cycles (2.9%) were discontinued as a result of
s).

Vance, G et al (2011), A national audit of pollen
immunotherapy for children in the United Kingdom:
patient selection and programme safety.

Clinical & Experimental Allergy, 41: 1313-1323



SCIT - Fatalities

U.K. U.S.A.
» Committee on Safety of » AAAAI Survey
Medicines

» 41 fatalities 1990-2001
» 26 fatalities 1957-1986

» 1 per 2.5 million injections

» 16 / 17 in patients with

asthma (poor control) » 15/17 had asthma (poor control)

» 59% occurred during maintenanc
BMJ 1986; 293: 948-53

Bernstein DI et al. JACI 2004; 11




Side Effects

» Cochrane review for SCIT 0.13% injections - adrenaline
(0.01% placebo)

» RCT - 65/81 patients local reactions - no treatment req.
» Systemic reactions mainly rhino-conjuctivitis

» Paediatric Study - 25% local reactions

» 27% redness and swelling

» No anaphylaxis




SLIT - Adverse Reactions

Local Systemic

4 cases of anaphylactic
reactions have been reported

eadache

No anaphylaxis




Treatment-related adverse events

AEs are usually brief in duration and resolve soon after initiation

Duration? Resolution®
(minutes) (days) median

median
(P25%-P75%) (P25%-P75%)

Oral pruritus 8.5 min 5.5days
(3.0 - 29.0) (2.0 - 16.0)
46.0 min 1.0 days
Mouth oed
outh oedema (25.0 - 60.0) (0.0 - 7.0)
Ear pruritus 8.5 min 5.5 days
P (3.0 - 29.0) (2.0 - 16.0)
L 10.0 min 13.5 days
Throat irritat
roatirtation (5.0 - 20.5) (0.5 - 22.0)

a. Duration of episode post administration
b. Resolution defined as days from first intake until AE no longeroccurred

Ibanez et al. Pediatr Allergy Immunol 2007;18:516-22




Changing the route of immunotherapy administration: An
18-year survey in pediatric patients with allergic rhinitis

and asthma

"~ . . - - ., . - - 2
Giovanni Pajno, M.D.,' Lucia Caminiti, M.D.," and Giovanni Passalacqua, M.D.?

Table 2 Changing SLIT to SCIT and vice versa

SCIT TO SLIT SLIT TO SCIT px*
(n = 54/648) (n = 340/4285)

Side effects <0.001

Inefficacy 0 292 (85.88%) <0.001
Parietaria 29 (4.47%)* 184 (4.29%)* NS
Grass 18 (2.77%)* 110 (2.56%)* NS
Dust mite 5 (0.77%) 41 (0.95%) NS
Olive 2 (0.30) 5(0.11%) NS

Numbers, percentages, and reasons for shifting the regimen.
*SCIT for single allergen: Parietaria, 10.62%, and grass,
8.32%.

*SLIT for single allergen: Parietaria 11.73%, and grass,
8.95%.

NS = not significant; SCIT = subcutaneous immunother-
apy; SLIT = sublingual immunotherapy.

Allergy Asthm
Proceedings
2013




Rahul

8yrs old
Severe allergic rhinitis in summer

Seen in local hospital, maximum treatment
commenced

» GP concerned as not working, 2" opinion




Quality of Life

2 weeks of missed school at peak of pollen season
Parents had to collect many times due to symptoms

GP gave Kenalog injection

» RQLQ Score: 5.8 (0-6)




When we met him....

Skin Prick Test Medication List
Grass Pollen 18mm » Fexofenadine
» All other allergens tested negative (inc. » Montelukast
HDM and Tree pollen) > Avamys
» Cetirizine

Specific IgE

Grass >100lu » Seretide (no symptoms out of season)




Which immunotherapy to select?




Sublingual Immunotherapy —
Sublingual Tablets — Grass Pollen

Grazax-

One tablet daily sublingually Oralair — _

for 3 years 1 tablet daily 4 months prior to
season and throughout season

Licensed

Paediatric updosing over 3 day




Safety and efficacy in children of an SQ-standardized grass
allergen tablet for sublingual immunotherapy

Albrecht Bufe, PhD, MD,” Peter Eberle, MD.® Eivy Franke-Beckmann, MD,® Jurgen Funck, MD,® Martin Kimmig, MD,®
Ludger Klimek, MD,® Roland Knecht, MD,® Volker Stephan, MD,? Bente Tholstrup, MSe,” Christian WeiBhaar, MD,®
and Friedrich Kaiser, MD®  Bochum, Hamburg, and Wieshaden, Germany, and Hersholm, Denmari:

P=0.016

P=0.071
2 -

1.8 -
1.6 -

1.4 -

2.5 -

1.2 -

1.5 -

0.8 -
0.6 -
0.4 -

0.5 -
0.2 -

Medication =Score
High level GPC

Median Symptoms score
High Level GPC GPS

Placebo Active Placebo Active
* RCT (1:1)
« 253 children (5-16)
* 75.000 SQU (15ug of Phl p 5)
» 8 weeks pre-seasonal and co-seasonal




" Placebo [l SQ grass SLIT-tablet

Proportion of subjects

Asthma symptoms

32.3%

OR=0.548
95%CI=[0.334;0.899]
p=0.017

Asthma medication use

24.0%

OR=0.337
95%CI=[0.171;0.665]
p=0.002

Asthma symptoms &
asthma medication use

21.5%

OR=0.278
95%CI=[0.136;0.568]
p=0.0004

Asthma symptoms &
asthma medication use &
FEV1 reversibility > 12%

10.2%

OR=0.177
95%CI1=[0.045;0.692]
p=0.013

Asthma symptoms &
ICS use &
FEV1 reversibility > 12%

6.5%

2.6%

OR=0.205
95%CI=[0.050;0.845]
p=0.028

Valovirta E, Petersen TH, Piotrowska T, Laursen MK, Andersen JS, Sarensen HF, et al.
Results from the 5-year SQ grass sublingual immunotherapy tablet asthma prevention
(GAP) trial in children with grass pollen allergy. J Allergy Clin Immunol. (2018)

141:529-38.e13




Efficacy and safety of 5-grass-pollen sublingual
immunotherapy tablets in pediatric allergic
rhinoconjunctivitis

Ulrich Wahn, MD,? Ana Tabar, MD,® Piotr Kuna, MD,® Susanne Halken, MD, DMSc,“ Armelle Montagut, PhD,®
Olivier de Beaumont, MD," Martine Le Gall,' on behalf of the SLIT Study Group Berlin, Gernmany, Pamplona, Spain, Lodz,
Poland, Odense, Denmark, and Meylan and Antony, France

C—JAverage dady pollen count —300 IR — placebo .

80 120 RTSS Median Improvement vs

L £ Placebo 39.3%

6,0 1 90 %
5 50 8 . :
=§ . & § rescue medication score Median
2 30 g improvement 48.7%

2,0 » &

1.0 1 Pollen season

Days {0 = first day of main pollen period ) 278 Children (5-17)
300 IR ( 20ug of Group 5 m. allergens)

4 months pre-seasonal and co-seasonal

Wahn U et al. J Allergy Clin Immunol 2009; 123: 160-6.




Sublingual Immunotherapy -
House Dust Mite

» Acarizax

» One tablet daily under the

Tongue for 3 years




MITRA (MT-04) - Reduced risk of
exacerbations during ICS reduction

Time to first moderate or severe asthma exacerbation

0.35

——Placebo
——6 SQ-HDM
—12 SQ-HDM

0.30

0.25

0.20

Probability

0.15

12 SQ-HDM: 0.66 (34%), p=0.017
6 SO-HDM : 0.69 (31%), p=0.028

100% ICS
reduction

7-12
months

Time (days)

Virchow et al. JAMA 2016;315(16):1715-1725




Reduced risk of severe asthma exacerbation

Probability

008 -

007 -

006 -

004 -

003 -

002 -

001 -

000 -

——Placebo
—_— ——6 SQ-HDM

r—J —12 SQ-HDM

—

12 SQ-HDM: 0.49 (51%), p=0.076
6 SO-HDM : 0.69 (31%), p=0.489

T T
150 180

Time (days)




MERIT (MT-06) - All individual symptom scores sig
reduced for 12 SQ-HDM

Individual rhinitis symptom scores

Adjusted means for medication score

Blocked nose Itchy nose Runny nose Sneezing

mPlacebo =6 SQ-HDM m12 SQ-HDM

* Statistically significantly different to Placebo
Demoly P et al. J Allergy Clin Immunol. 2016;137(2):444-451



Sublingual Immunotherapy — Oralvac

Time (min) Bottle No. 3 (red)
0 1 pump
30 3 pumps
60 3 pumps
90 7 pumps
120 Observation ends

Pollen

All Allergens

Dayv | Bottle No. 1 (green) Day | Bottle No. 2 (vellow) Day | Bottle No. 3 (red)
1 1 pump 5 1 pump 9 1 pump
2 3 pumps 6 3 pumps 10 3 pumps
3 3 pumps 7 3 pumps
4 7 pumps 8 7 pumps




Subcutaneous Immunotherapy

6-12 weeks regimes
Subcutaneous injection
Observation in hospital

Grass and Tree Pollen

POLLINEX Grasses+

Pollinex (Licensed) oo A ress e

and

O
\




Pollinex Quattro

» Short-course allergy vaccine

» Grass or Tree

» 4 pre-seasonal injections

» Been used in Germany since 1999

» Most common used product in
children in UK (8 Centres)

» PQ (unlicensed)




Modified Allergen with MPL

Conventional SIT Ultra-short-course SIT with MPL®
Allergen: Allergen: MPL®:

specific specific + unspecific

immunity immunity immunity

Antigen
presenting presenting
cell (APC) cell [APC]
Enhance Thl

Response




Pollinex Quattro

» Pollinex Quattro is administered in increasing doses of allergen at weekly
intervals. The dose steps are as follows:

Step1 300 SU
Step2 800 SU

Step3 2000 SU
Step4 2000 SU

vV v v Vv




Efficacy

Allergy 2004 56: 498-505 Copyright © Munksgaard 2000
Printed in UK. Al rights reserved LLLERGY

ISEN D105 4538

Original article

A well-tolerated grass pollen-specific allergy vaccine containing
a novel adjuvant, monophosphoryl lipid A, reduces allergic
symptoms after only four preseasonal mjections

» Significant reduction in individual symptom scores for eyes and nose
(P=0.03, P=0.04)

» Trend to reduced medicine use which did not reach significance due to the
large variability in the placebo group

Eyes Mose Medication Eyes, nose, and lungs Eyes, nose, lungs, and medication

Significance level P=(003 Pm0.016 Pm (78 P (0003 P 0.013

Placebo  Active  Placebo  Active  Placebo  Actve Placebo Active Placebo Active
Mean 1.12 naz 1.45 1.21 on 054 095 075 083 065
+50 052 058 051 0&5 077 an | 044 047 048
Median 1.13 0N 1.43 1.09 034 0z 0g 065 0 054
Difference of medians —28% —24%
Effect size —0.46 —038

95% Confidence limits of effect size =010 -083 =001 =074




Efficacy

Efficacy and tolerability of short-term specific
immunotherapy with pollen allergoids adjuvanted

by monophosphoryl lipid A (MPL®) for children
and adolescents

K.J. Drachenberg?, M. Heinzkill?, E. Urban® and S.R. Woroniecki®

» Mean symptom scores reduced from 7 to 5 (grass pollen) and
9 to 5 (tree pollen) (both p<0.01).

» Medication scores reduced from 3 to 2 (grass pollen) and 3.4
to 2.1 (tree pollen) (both p<0.01).

» Asignificant increase in IgG was seen that persisted beyond
the pollen season p<0.001.




Rahul - Which product?

» Asthma - seasonal
» Allergen
» Patient Choice

» Opted for SCIT




Pre-Injection

» Observations (BP, Pulse, RR)
» Lung function and PEFR

» Antihistamine - check they have taken a dose of
cetirizine (0.5mg/kg maximum dose 10mg). At
home or at least 30mins prior to injection

» Consent - Local reactions are common, 30%




Our Experience - SCIT

Local Reactions in 30% and no systemic reactions







Reaction

Adjustment

Local reaction > 10 cm in diameter
(swelling)

Mild to intense systemic reaction

Severe systemic reaction, anaphylactic
shock

MNo increase in dose, the dose of the
previous injection should be repeated,
possibly reduce the dose

Go back 1 stage in the posology regimen
or start again from the beginning

The doctor should review the treatment
indication




First Year of Treatment

» Remained on treatment
» No breakthrough symptoms
» No school/work days missed

» No asthma inhaler required.

» RQLQ Score =2.9 (0-6)




Carol

» 14yrs old
» Severe Allergic Rhinitis
» Severe Keratoconjunctivitis

(under Eye Hospital)




When we met her?

Skin Prick Test
Birch Pollen 18mm
Tree Pollen 14mm
Grass 3mm

Specific IgE
Birch >100iU
Tree 88.4
Grass 1.45

Medication
Cetirizine
Avamys
Montelukast
Piriton (at night)

Eye medication
Dexamethasone drops
Antihistamine drop

Intraoccular injections




Quality of Life

Frequent absence from school (mainly embarrassment of eyes)

Drop in examination results

» RQLQ Score = overall 4.0
» Occular Symptoms = 6




First Year of Treatment

No school missed, grades comparable with winter exams

Remained on medication - no need for steroid eye drops. (except 1 week
when camping!)

RQLQ Score = overall 2.5

Occular Symptom Score = 3.6
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IT cost effective in asthmatic patients
with pollen & HDM allergy

» Cost of Immunotherapy (IT) vs Conventional Therapy (CT) at1, 7 &
10 years

Schadlich PK, Brecht JG. Economic evaluation of specificimmunotherapy versus symptomatic treatment of allergic rhinitis in Germany.
Pharmacoeconomics17(1),37-52 (2000).




Childhood allergic rhinitis increases the risk
of developing asthma

Childhood allergic rhinitis has been associated with a significant 2-7
fold increase in the incidence of asthma in later life

All p< 0.001 vs. no
childhood AR

Increased asthma risk
w

Hazard Ratio

Preadolescence Adolescence Adult life

Burgess JA et al. J ACI 2007;120:863-9




Immunotherapy clinic

Original Article

Standards for practical allergen-specific immunotherapy

E. Alvarez-Cuesta, J. Bousquet, G. W. Canonica, S. R. Durham, H.-J. Malling, E. Valovirta
EAACI, Immunotherapy Task Force

Allergy 2006: 61 (Suppl. 82): 1-20




The future....




Climate Change & Rhinitis

= Increases in temperature lead to:

HOW DARE YOU!
o~
» Earlier onset of and longer pollination seasons

» Migration of stinging and biting insects into new environments, and increased population
of existing insect species

» Changes to crop patterns, with the potential to introduce new allergenic pollens into the
atmosphere
» New food proteins in the local diet, and
= Increases in humidity associated with higher temperatures will lead to increased numbers of
cockroaches, house dust mites, and molds, and, thus, “allergen load”.
= New pollen and mold sensitizations lead to increased prevalence and attacks of allergic
rhinoconjunctivitis and asthma; longer pollen seasons lead to increased duration of symptoms.




TABLE 1 New treatments under investigation/development for AR

Interventions

Patients' education

Pharmacotherapy

Allergen immunotherapy

Biologics

Tools/Drugs

MASK-allergy diary
ABH

MP29-02

Subcutaneous immunotherapy

Sublingual immunotherapy

Intra-lymphatic immunotherapy

Omalizumab

Dupilumab

Meng Y, Wang C, Zhang L. Advances
and novel developments in allergic rhinitis. Allergy.

2020;75:3069-3076

Description

Arginase inhibitor 2(S)-amino-6-

boronohexanoic acid

Combination nasal spray of
azelastine hydrochloride and
fluticasone propionate

Lolium perenne peptides/
recombinant B-cell epitopes

Grass allergen peptide/house
dust mite tablet

Extracts of grass and birch

pollen, house dust mites, dog or

cat allergen
Anti-IgE
Anti-1L4Ra

Administration route

Smartphone/Internet

Inhala

Intranasal

Subcutaneous

Sublingual

Intra-lymphatic

Subcutaneous

Subcutaneous



Mechanisms of immunotherapy and mechanistic effects on new

o
o

’ SLIT/ EPIT

Epithelial
cells

e
Anti TSLP, Anti IL-33, Anti IL-25 J[ TSLPyIL25; 133!

IL-13

I Anti IL-5

\ ' Anti IL-4, Anti IL-4Ra,
Allergoids, Recombinant 7 O Anti IL-13 .
allergens : -
[ Nano-particles and VLP ‘_{ T cell peptides ]
—_—

| Alum, TLR 4, TLR 9

i-13 Eosinophil

1gG4 and IgA [ Anti IgE
Plasma cell *\
Passive IT 3 =2
with 1gG4 ‘ —(
specific for
antigen

Mast cell

g =




Impact of IgE-sensitivity to profilins and other
cross-reacting molecules on immunotherapy prescription

Rhinitis, sinusitis, and upper airway disease

The effect of component-resolved diagnosis on specific
immunotherapy prescription in children with hay fever

Giovanna Stringari, MD,*"* Salvatore Tripodi, MD,** Carlo Caffarelli, MD,”* Arianna Dondi, MD,%* Riccardo Asero, MD,’
Andrea Di Rienzo Businco, MD,° Annamaria Bianchi, MD,° Paclo Candelotti, MD,® Giampaolo Ricci, MD,*

Federica Bellini, MD,® Nunzia Maiello, MD," Michele Miraglia del Giudice, MD," Tullio Frediani, MD,’

Simona Sodano, MD,’ Iride Dello lacono, MD,' Francesco Macri, MD,' llaria Peparini, MD,' Carlotta Povesi Dascola, MD,”
Maria Francesca Patria, MD,“ Elena Varin, MD,' Diego Peroni, MD,™ Pasquale Comberiati, MD,™ Loredana Chini, MD,"
Viviana Moschese, MD," Sandra Lucarelli, MD,' Roberto Bernardini, MD,° Giuseppe Pingitore, MD,?

Umberto Pelosi, MD, PhD," Mariangela Tosca, MD," Anastasia Cirisano, MD,® Diego Faggian, Biol Sci,"

Alessandro Travaglini, MSc," Mario Plebani, MD,! and Paolo Maria Matricardi, MD?#*: The Italian Pediatric Allergy
Network (I-PAN) Berlin, Germany, and Parma, Carpi, Rome, Bologna, Milan, Ascoli Piceno, Naples, Benevento, Verona, Empoli,
lglesias, Genoa, Crotone, and Padua, Italy

J Allergy Clin Immunol 2014;134: 78-




Allergen Components - cross reactivity

Pollens Primary sensitization Cross-reactivity
Ragweed Amba1l
Mugwort Artv1, Artv3 Artv 3
Parietaria Parj2 Parj 2
Plantain or Ribwort Plal1 Plal1
Timothy Phlp 1, Phlp 5, Phlp 6 Phl p 4, Phl p 7, Phl p 11, Phl p 12
Bermuda grass Cynd1 Cynd 1
Birch Betv1, Betv6 Betv 1, Betv2, Betv4
Bee Apim1, Apim4 CCDs
Wasp Pold5,Vesv1,5 Ves v 2, CCDs
House dust mite Der p 1, Der p 2, Der f 1, Der f 2, Der p 23 Der p 10

O/
ﬂ( Immune Tolerance Network



3 patients with symptoms in UK in April-May and a
positive SPT/IgE to whole grass and birch pollen

extracts
Patient 1: Patient 2: Patient 3:
» Specific-IgE » Specific-IgE  Specific-IgE
Phip 1 - Phlp1 - Betv 1
Phlp 5 ~ Phlp5 - Betv?2

Phl p 12 - Betv1




3 patients with symptoms in UK in April-May and a
positive SPT/IgE to whole grass and birch pollen

Patient 1:

Grass pollen SAR

» Specific-IgE
Phl p 1
Phlp 5

Phlp 12 (Bet v
2)

extracts

Patient 2:
Grass and birch SAR
» Specific-IgE

Phl p 1

Phlp 5

Bet v 1

Patient 3:
Birch pollen SAR

 Specific-IgE
- Betv 1

- Betv 2 (Phlp
12)



Patterns of HDM sensitization and implications for AIT

EUROPEAN JOURNAL OF ALLERGY !%
y AND CLINICAL IMMUNOLOGY

Allergy

ORIGINAL ARTICLE O EXPERIMENTAL ALLERGY AND MMUNOLOGY

Patterns of IgE sensitization in house dust mite-allergic

patients: implications for allergen immunotherapy

T. Batard', V. Baron-Bodo', A. Martelet', M. Le Mignon’, P. Lemoine', K. Jain', S. Mariano’,
Batard et al; Allergy 2015

= 1300 HDM allergic patients were assessed for 12 purified allergens from Der p or Der f across
Europe, Japan and North America

./
ﬂ( Immune Tolerance Network



Patterns of HDM sensitization and implications for AIT

All patients (n = 1302)

100 -
80 -
60
40 -
20 1
O -

% of patients with
positive IgE response

<10%

NN X o A 5B N D
& &R é&e}&@& SR R ATQ QVQY
QTP QTQV QY Q Qoe}oeoz‘oe}ov}

Patterns of Der p/f sIgE sensitization
Der p/f 1-2 >80% - Major allergens
Derp 4,5, 7,13, 1521 23 > 20%

Der p 10 <10 %- Minor allergen

Frequency of IgE reactivity
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— —
- -
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a | a

Der p 2+/Der f 2—
Der p 2-/Der f 2+

Der p 1+/Der f 1-

group 1+/group 2—
group 1-/group 2+
Der p 1-/Der f 1+
Der p 2+/Der f 2=
Der p 2-/Der f 2+
group 1+/group 2—

Adults Children

# 6—7% of patients have IgEs to
group 1 only

#19-22% of patients have IgEs to
group 2 only

*Mite-specific AIT should rely upon a mixture of D. pteronyssinus and D. farinae

extracts with both major allergens
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WILEY Allergy == 2.

EAACI Guidelines on Allergen Immunotherapy: House dust
mite-driven allergic asthma

loana Agache! ¢ | Susanne Lau? | Cezmi A. Akdis®** | Sylwia Smolinska®® |
Matteo Bonini” | Ozlem Cavkaytar® | Breda Flood’ | Pawe Gajdanowicz® |

Kenji Izuhara’® & | Omer Kalayci'! | Ralph Mosges!? (5 | Oscar Palomares®® |
Nikolaos G. Papadopoulos'**® (5 | Milena Sokolowska®* (5 | Elisabeth Angier'® |
Montserrat Fernandez-Rivas'” | Giovanni Pajno® | Oliver Pfaar'? @ |

Graham C. Roberts?®?*?2 5, | Dermot Ryan?>?* (o | Gunter J. Sturm®>2¢ @ |
Ronald van Ree?”?22 | Eva M. Varga?’ (» | Roy Gerth van Wijk®® @ |

Juan José Yepes-Nuiez! (3 | Marek Jutel®>¢




Any Questions:

Newcas_t\e
University

UK | Malaysia | Singapore

James Gardner
Children’s Allergy Nurse Consultant
jgardnerallergy@gmail.com

222
7" %, The Food Allergy
{___"" Immunotherapy Centre

u @allergynurseuk




