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What We Want To Know

Johnny - 4 yr old, starting Peanut OIT

Outcomes - desensitization,
sustained unresponsiveness,
tolerance

e What tests?
e How often?
to
e Predict outcomes
e Predict potential issues




OIT Patient’s Journey

HISTORY SKIN TESTS LABS ORAL
(SPT) CHALLENGES

MAINTENANCE

TOLERANCE



Discussion
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2022 FAST Survey

Q8: How often do you monitor labs while the patient is on maintenance

oIT?

Answered: 75
100% A
90% -
80%

70% A

57%

60% A

50% A

40% A

33%

30% 4

20% A
9%
10% -
0%

0% -
| usuallydo not check labs every 6-12 months every 12-18 months every 2-3 years
unless parental requests or
new concerns




2022 FAST Survey

Q9: What test(s) do you typically check during maintenance OIT? (check
all that apply)

Answered: 75

100% A
90% A
80% -
70%
60% -
50% -

88%

40% A
30% A
20%
10% -
0% -

None of the  Skin prick CBCwith diff Specificlge  Total IgE  SpecificlgG4 Vitamin D  BAT assay Other
above, | test
usually do
not check
labs during
maintenance
orr



Scope of Discussion

Pre-procedure testing
Monitoring tests
Frequency of testing
Response to test
results

Costs of testing
Outcome Prediction
with each tests
Clinical Observations
Experience




Scope of Discussion

Pre-procedure testing
Monitoring tests
Frequency of testing
Response to test
results

Costs of testing
Outcome Prediction
with each tests
Clinical Observations
Experience

Skin Tests

CBC with Diff
sIgE, Total IgE
Components IgE
18G4

Vitamin D Level
BAT, MAT
Epitope testing
CD8+ T-cells
EoP




Skin Tests

PPOIT trial -

There was a significant longitudinal reduction in
median peanut SPT and Ara h 2 sIgE along with an
increase in median slgG4 to peanut and Ara h 1,2,3
in children who achieved SU in PPOIT trial.

91 Predicting Acquisition of Sustained Unresponsiveness
Following Peanut Oral Immunotherapy Using Skin Prick
Test Size and Serum Levels of Inmunoglobulins Specific to

Peanut
Lalita Jindal'~, Anne-Louise Ponsonby, PhD**, Paul Licciardi, PhD*~,




CBC - with Differential

WBC, Hb, Platelets

Peripheral Eosinophils (pEos) - baseline
EoE (no relation to pEos)

ELORS (elevation in pEos)

Needed with BAT, EoP and SIP to identify
peripheral Basophils, Eosinophil
Progenitor Cells and total Lymphocytes




2022 FAST - No OIT Data

sIgE / Total IgE Ratio,,

Does this ratio improve prediction of OFC outcome?

Some studies ++ and some studies -- (no change vs slIgE alone)

e Discrepancy due to to the foods studied

o  Gupta et al -- useful for persistent food allergies eg, peanut, tree nuts, shellfish, and seeds
Mehl et al -- evaluated foods that often have transient allergy, cow’s milk, egg, and wheat

e A multicenter study of children with suspected PN or hazelnut allergies

evaluated Ara h2, PN, and hazelnut IgE ratios (Grabenhenrich L. et al. JACI 2016)
o Peanut-specific/total IgE was also not better than Ara h 2 slIgE in diagnosing PA
o Similar results were reported for hazelnut allergy

1



Does this ratio improve prediction of
OFC outcome?

sIgG4 / sIGE Ratio

e Diagnostic utility has not been established

e Sensitized/tolerant children tend to have higher allergen-specific
IgG4/IgE ratios than allergic children

e Higher ratio in children who do not knowingly eat peanut
¢ Increases over time in patients undergoing OIT and other forms
of food immunotherapy

12



Food sIgE, 1G4, Components

Lancet -

Association with SU
When Pre-OIT values:

e Higher baseline peanut-specific IgG4/IgE
e Lower Ara h 2 IgE
e Lower basophil activation responses

Sustained Outcomes in a Large Double-blind, Placebo-controlled, Randomized Phase 2
Study of Peanut Immunotherapy. R. Sharon Chinthrajah, MD...
Lancet. 2019 October 19; 394(10207): 1437-1449. d0i:10.1016/S0140-6736(19)31793-3.



SIE - CRD

e CRD - Component-Resolved Diagnostics
measures IgE binding to specific molecular

proteins in an allergen, instead of sIgE just for
allergen

Qs from 2022 FAST meeting

e Has anyone found CRD during maintenance to
be helpful in addition to just sIgE? Is BAT
during maintenance predictive or helpful?




sIgE - CRD - Total IgE

New York Food Allergy & Wellness
ATUL N. SHAH, MD, FACAAI, FAAAAI
NYFoodAllergy.com 631-446-1436
oIT Food Day 1 Date | Challenge |Daily Dose Infancy
1 Milk 09/08/2020 3/2/2021 240mL Atopic March
2
3
Food Components 11/11/2016| 04/28/2017| 07/21/2020 04/02/2021 07/08/2021 12/18/2021 06/08/2022
Pre-OIT POST-OIT
Total IgE 1612 1443 915 1194 967 1075 1577
Vit D 250H 14.7 14.7 37 42.1 39 39.3 40.2
AEC
Milk SPT
sigE 87 >100 >100 42 26.3 21.3 134
Alpha-Lactalbuf 0.7 39.8 12.4 8.29 4.95 4.46 3:12
Beta-Lactogloh 8.96 50.8 7.82 3.19 2.25 2.1 1.46
CASEIN* >100 >100 >100 43.7 249 234 11.8
Birch sIgE / SPT <0.10 1.32 0.81 52.3




Observation - Peanut

FOOT-IgE Egg White
— FO13-IgE Peanut

RENENCORLL YA Show test details

OBSERVATION
F422-1gE Arah 1

F423-1gE Ara h 2
| F424-gE Arah 3

F352-IgE Arah 8

<0.10 OBSERVATION
F013-IgE Peanut 3 Months
®>100 Post PN-OIT
ENNIEEZYE Show test details
RESULT OBSERVATION
©90.70 F422-IgE Arah 1
©>100 F423-IgE Arah 2
)58.70 F424-IgE Arah 3
©2.19

F352-IgE Arah 8
F427-Ige Arah 9

RESULT
£38.20

RESULT
£11.00

33.40

£15.90

<0.10
<0.10



Role of PN Ara h 6 & BAT

e Patient seen for a
second opinion

e No prior PN exposure
e OFC at a local
academic institute
as prior testing had
low Arah 2

OFC - Needed Epi
Labs - Ara h 6 - High
BAT - reactive to PN

OBSERVATION
FO13-IgE Peanut

Panel 604845 Show test details

OBSERVATION
F422-IgE Arah 1

F423-IgE Arah 2
F424-igE Arah 3
F447-IgE Arah 6

F352-Ig Arahs8
F427-IgE Arah 9

RESULT
@ 21.40

RESULT
®o.61

@®o0.13

@022

@ 27.00

<0.10
<0.10

REFERENCE / UoM
Class V kU/L

REFERENCE / UoM
Class Il kU/L

Class O/1 kU/L
Class O/1 kU/L
Class V kU/L

Class O kU/L
Class O kU/L



Role of BAT - NYAIRL

A t P s S AlldlyZe Uudle 2/LYILVLL
gen eanuts, Sesame Release date 3/29/2022 8:48 PM

Physician Atul Shah MD

Accession Numbe

CYTE AND BASOPHIL PHENOTYPE RESULTS
No reference labs

% basophils of WBC
CD45+/CD1 23+/CD1@ 0.40

BASOPHIL PHENOTYPI% % positive CD63 Reference CD203c MFI CD203c

CcDé63 Range fold change Reference Range
CD45/CD123/CD193/IgE/CD63

0.1 N/A
Antigen IgE: CD63+CD203c+ 254 2.0
fMLP: CD63+CD203c+ ﬁ 35.7 2.30
Antigen 1:Peanuts O

Basophil Phenotype 10,000 ng/ml <1 % <11
Basophil Phenotype 100 ng/ml 30.2¢ H <1 . <11

Antigen 2: Sesame
Basophil Phenotype 10,000 ng/ml 60.7 H & 269 H <1.1
Basophil Phenotype 100 ng/ml 15 H m 0.84 <11



CRD - Components List

1. Peanut » Arah?2,6,(1,3,9, 8)
2. Brazil Nut > Berel

3. Walnut > Jugr1, (3)

4. Hazelnut » Cora9,14,(1, 8)

5. Cashew » Anao3

6. Pistachio » Cashew

7. Pecan » Walnut

8. Milk » Casein, (ALA, BLG)
9. Eggs > Ovomucoid, (OA)
10. Soy > nGly m 5, (6, 4)

11. Wheat > rTri a 19 Omega-5 Gliadin

12. Sesame » Sesil




Monitoring Components

Patients with High total IgE (AD, AR)

sIgE may not drop much during maintenance
when total IgE stays high

Reduction in components is helpful

Ara h2 and Ara h 6 drops while Ara h 8 is high
Maintenance Dose Reduction

BAT association

Observation - Vit D levels (N=30-100, Target 50)




Recommend

Bringing the Next Generation of Food Allergy e
Diagnostics Into the Clinic

Alexandra F. Santos, MD, PhD*"*“, Michael D. Kulis, PhD®, and Hugh A. Sampson, MD'  London, United Kingdom; Chapel
Hill, NC, and New York, NY

TABLE I. Diagnostic performance of next-generation food allergy diagnostic tests

Diagnostic test Sensitivity Specificity Positive predictive value Negative predictive value
Epitope testing

Bead-based epitope assay peanut'’ 92% 94% 91% 95%
Basophil activation test

To peanut' " 83% to 98% 96% to 100% 95% to 100% 83% to 98%

To cow’s milk"” 91% 90% 81% 96%

To egg'” 90% 100% 100% 92%

Mast cell activation test to peanut'® 75% 99% 95% 92%




Epitopes

EPITOPE MAPPING

The resolution of Epitope Mapping eliminates the biological noise associated with sIgE and Component-resolved Diagnostics

Testing at the epitope level improves resolution by 190-fold by allowing the measurement of epitope level antibody binding (1 Ab: 1 epitope)
Amino Resolution
Acids Improvement

Peanut sIgE* -nn 2900

A
[ \
Co t
o I
A
[ |
ara 12 [ T s

{ A

|
o i -

*The allergen Arah 4 imed Ara h 3.02 and the number 4 is not
avallabl for future peanut allergen 0 avold cont | B Immunodominant Epitopes J

with the already existing literature (Radauer et al., 2014).

C. Palladino, H. Breiteneder ; Molecular Immunology 100 (2018) 58-70




Epitope Assay (BBEA)

Epitope-Coupled
Selected epitopes Beads Serum Antibodies Secondary Antibodies

IgE
IgG4 ’
N,J
e ! 64 sequential

S HV\ | peanut epitopes
L . —u

Median Fluorescence
Intensity
Binding Quantification & AnaIyS|s
F A9 0 LAY o, m'a,
Gl e e
fln u'| |,\ L b Y e L i i
! i o Epitopes
iu' . "'I""‘ i ‘ 635nm redlaser 532nmgreen laser J Gregory ©2018 Mount Sinai Health System

Yy = log,(MFI;; + of fset)
Binding, =Y, -3 ¥,




e High Spec, Sens, PPV and NPV

e Provides a probability that a
patient can tolerate specific
amounts of PN

e Results can be superimposed
with OIT dosing schedule /
Palforzia ladder

e Information will evolve with
continued research and data

e Applicable to peanut cultivars
world-wide

e Accessible due to mobile

phlebotomy service

Epitope Testing: Pros / Cons of APD

Does not predict the severity
of reaction

May result in a false negative
if no serum IgE is detectable,
but this is validated in LEAP
PN tolerant as well to low IGE
threshholds

Not recommended for
patients on omalizumab or
OIT currently

Requires phlebotomy

24



Epitope Assay - PN OIT

Baseline Epitope Profiles are Predictive of
Sustained High Threshold in the POISED Trial

Using epitope profiles to predict sustained
unresponsiveness of peanut OIT.

Epitopes are 81% predictive

Abstract at AAAAI 2023: Mt. Sinai School of Medicine, Ashley San Eun Lee




Epitope Assay - Milk OIT

Predicting development of "sustained unresponsiveness" (SU) to milk oral immunotherapy using
epitope-specific antibody binding profiles

RCT Cohort
‘ ‘ Month 4 Month 30
‘ ' Baseline. Start OIT Month 28 Stop OIT _Month 32
& - - - - -
‘ OFC OFC
Qutcome DS
: i : it : ; OIT Outcome
Epitope-Specifc IgE and IgG4 Binding Machine Learning DS or SU
)
o |
epilogl)geg _’_ ‘
o , ' @
Are these baseline binding profiles ‘
informative of the OIT outcome scP @) ! 025 050 075
at the end of the trial? o.sg i ,0-92 100 Probability of developing SU
rediction Accuracy for individual patients
AUC - Area Under the Curve OIT - (milk) Oral Immunotherapy SCP - Serum Component Proteins
RCT - Randomized Controlled Trial SU - “Sustained Unresponsiveness”

DS - Desensitization
OFC - Oral Food Challange




Epitope Assay - Milk OIT

Milk OIT:

e Those with SU exhibited less antibody binding
to epitopes at baseline

e Using pre-OIT epitope-specific antibody
binding a predictive model of SU can be built

Predicting development of sustained ® Check for updates |
unresponsiveness to milk oral immunotherapy
using epitope-specific antibody binding profiles

Mayte Suarez-Farinas, PhD,*® Maria Suprun, MPH,*° Helena L. Chang, MS,® Gustavo Gimenez, BS,®
Galina Grishina, MS,° Robert Getts, PhD,® Kari Nadeau, MD,® Robert A. Wood, MD,’ and Hugh A. Sampson, MD®
New York, NY, Hatfield, Pa, Stanford, Calif, and Baltimore, Md




BAT- MAT

Basophil activation test (BAT)

Deliver to lab
within 24 hours

Antibody staining for
identification of basophils
and activation markers

Blood collected ) fo Unactivated Activated
in anticoagulant Media anti-IgE Food extract P = — - Ta =
alone (increasing doses) _,1"’ _,1*"
Conduct assay with desired -1 -1 < g %
food extract and controls - ‘s; & & ’
= I = %
' ' w ' w e [ "’ w
Mast cell activation test (MAT) CDh63 CDh63
—\,6‘ Food allergen
Add plasma
or serum from Add food extract Antibody staining for
test subject or controls activation markers - 7 —
R > > |
| =T
Flow cytometry
Mast cell
at rest Mast cell Mast cell

coated with IgE

degranulation

\/

Flow cytometry




Allergy =msws 2

EDITORIAL

BAT- OIT

Basophil activation test: A diagnostic, predictive and
monitoring assay for allergen immunotherapy

KEEPING TRACK OF PATIENTS ON ALLERGEN

IMMUNOTHERAPY
' i NG
':¢:

N

;lgg';,;;l¢o¢¢ & o

T ¢

Identification of Assesments of basophil response Assesments of longevity of the
ppropriate patiems during therapy immune response



Recommend

} @ Check for updates |

Early decrease in basophil sensitivity to Ara h 2
precedes sustained unresponsiveness after
peanut oral immunotherapy

Sarita U. Patil, MD,*"““ Johanna Steinbrecher, BS,? Agustin Calatroni, MS,® Neal Smith, MS,* Alex Ma, BS,?
Bert Ruiter, PhD,*®*< Yamini Virkud, MD, MPH,*?4 Michael Schneider, BS,! and Wayne G. Shreffler, MD, PhD*?-*¢
Boston, Mass, Chapel Hill, NC, and Schonenbuch, Switzerland



PN BAT with OIT

e Basophil sensitivity is a useful biomarker of
sustained clinical efficacy after peanut OIT.

e With SU, basophil sensitivity was suppressed
during BAT. The change from baseline to 3 months
on OIT, was significantly greater in SU than in those
with TDS

e TDS - failed to change their basophil sensitivity,
either early or later in OIT, had a significant rebound
in their basophil reactivity AUC values.

Early decrease in basophil sensitivity to Ara h 2 precedes sustained unresponsiveness after peanut
oral immunotherapy. Sarita U. Patil, MD... J Allergy Clin Immunol. 2019 Nov; 144(5): 1310-1319.e4.



BAT - PN OIT

g Early decrease in basophil sensitivity to Ara h 2 precedes
sustained unresponsiveness in peanut oral immunotherapy

On Peanut OIT - Off OIT @
_ >« Postjavoidanqe
'CE,_:E pr b |ncreafle.:n
SE® reactivity
» O L
© &’ o R
z =
=
‘o N
OC, Ve
=<
=
8.8 @ Early suU
decrease in
sensitivityI 1 1
1 1 1
3 mo 12 mo 13 mo

S 92 2 2 02 02

:. Bas

Legend: @@ Peanut & Arah?2 M CD63 YIgE YVSerum IgG
Transient Desensitization (TD) Sustained Unresponsiveness (SU)




PN BAT OIT

BAT at 3 months of OIT is a useful biomarker of
sustained clinical efficacy after peanut OIT.

BAT to Ara h 2 has 2 potential uses during OIT

- early biomarker to identify those likely to have SU
- a marker after OIT to evaluate when clinical
reactivity to peanut might be likely to return.

Early decrease in basophil sensitivity to Ara h 2 precedes sustained unresponsiveness after peanut
oral immunotherapy. Sarita U. Patil, MD... J Allergy Clin Immunol. 2019 Nov; 144(5): 1310-1319.e4.



BAT- PN OIT

@ Lower basophil activation and peanut-specific IgE are associated

with better outcomes after peanut oral immunotherapy

- 4 g peanut No peanut or
Peanut OIT Eulldivp maintenance 300 mg peanut

i i i

4 g peanut
oral challenge
at week 117:

/ Failure
P<0.0001 /Success

g Activated
P Basophils Basophils
:
i _> V. -
o
—>

Whole blood HLA-DR CD63

D123

Peanut induced basophil
activation (CD63high)

Week: o 12 52 104 117
Failure Success Failure Success
Measure total IgE,
peanut-specific 9G4,
— and IgEs specific for -
peanut, Arah 1, Ara h 2, -
and Arah 3
Plasma (ImmunoCap)
Before OIT (week 0) After OIT (week 117)

Y peanut-specific IgE




PN BAT OIT

e Peanut OIT suppresses basophil activation
e BAT can help to differentiate those who will achieve
TDS from those who will achieve SU and tolerance

after peanut OIT.

e Basophil non/low responders exhibit higher
treatment success to peanut OIT

o 80% to 90% suppression of peanut-specific basophil
activation is required to maintain long-term clinical
tolerance after peanut OIT.

Sustained successful peanut oral immunotherapy associated with low basophil activation and
peanut-specific IgE. Mindy Tsai... JACI 2020 Mar;145(3):885-896.€6



PN BAT - NYAIRL

A t P s S AlldlyZe Uudle 2/LYILVLL
gen eanuts, Sesame Release date 3/29/2022 8:48 PM

Physician Atul Shah MD

Accession Numbe

CYTE AND BASOPHIL PHENOTYPE RESULTS
No reference labs

% basophils of WBC
CD45+/CD1 23+/CD1@ 0.40

BASOPHIL PHENOTYPI% % positive CD63 Reference CD203c MFI CD203c

CcDé63 Range fold change Reference Range
CD45/CD123/CD193/IgE/CD63

0.1 N/A
Antigen IgE: CD63+CD203c+ 254 2.0
fMLP: CD63+CD203c+ ﬁ 35.7 2.30
Antigen 1:Peanuts O

Basophil Phenotype 10,000 ng/ml <1 % <11
Basophil Phenotype 100 ng/ml 30.2¢ H <1 . <11

Antigen 2: Sesame
Basophil Phenotype 10,000 ng/ml 60.7 H & 269 H <1.1
Basophil Phenotype 100 ng/ml 15 H & 0.84 <11



BAT - Post OIT - NYAIRL

Anfigen

Peanuts, Sesame

Physician

Atul Shah MD

Accession Numbe

Antigen 1:Peanut

Basophil Phenotype 10,000 ng/ml
Basophil Phenotype 1000 ng/ml
Basophil Phenotype 100 ng/ml
Basophil Phenotype 10 ng/ml

Basophil Phenotype 1 ng/ml
Basophil Phenotype 0.1 ng/ml

Antigen 1:Peanuts
Basophil Phenotype 10,000 ng/ml
Basophil Phenotype 100 ng/ml

Antigen 2: Sesame
Basophil Phenotype 10,000 ng/ml
Basophil Phenotype 100 ng/ml

CYTE AND BASOPHIL PHENOTYPE RESULTS
P % basophils of WBC

1.7 |H
1.0
45 H
21 H
0.6
0.5

S
30.2¢ H

60.7 H
1.5 H

AlldlyZE Udle

DNLIILVLL

Release date

3/29/2022 8:48 PM

1.16
1.61
2.54
2.66
144
1.44

IIITITITIT

269 H
0.84

<11
<11
<11
<11

<11
<11




CD8+ T-Cells & OIT

a Participant )
®— screening towards ~ baseline Week 52 Week 104 Week 117 Week 156
enrollment; (IDED)
DBPCFC
S>> Peanut Build-up phase Maintenance Avoidance Avoidance
c Baseline
OFC up to
% =i week ‘1’.56
E' PP o = OFC to test OFC to test sustained
2 wwwﬂ ﬂw desensitization unresponsnvenoss
.,, dipied | | #idd R
Peanut-0 (n=51) SU(n= 21) DS (n = 30)
] Data analysis
2 Immunophenotyping P N
% = -
; = P
© ® 0 Ls]
e 1 S© % o= iﬁ.
. < *Unstim ®
2 D E— / *Peanut stim £ Mass Cytometry s
% «PMA/lon stim 3 Unsupervised clustering and manual gating
© Participants Whole blood H 5
% | from baseline, % ag 2 %
: -]
H week-104 & »y. F I * c
S week117 RN &
g uii : ] Yy
Luminex assessment of 2 .> ?ﬂ
culture supernatants and ‘ :
plasma BL WK104 Wk117

. ‘Assessment of changes in immune parameterg /



Low CD8+ T-Cells = OIT SU

e SU is favored by Lower frequencies of naive CD8+
T cells and terminally differentiated CD57+CD8+
T cell subsets at baseline (pre-OIT) are
associated with SU

e Higher frequencies of IL-4+ and IFNy+ CD4+ T
cells post-OIT are negatively correlated with SU

CD8+ T cell differentiation status correlates with the feasibility of sustained unrespon-
siveness following oral immunotherapy. Abhinav Kaushik... Nature Communications.
https://doi.org/10.1038/s41467-022-34222-8



EoP - Eosinophil Progenitors

Flow Cytometry - Whole Blood

CD34+ cells

EoPs elevated with EoE

Not increased with ELORS (observation)
EoP numbers match with endoscopic
biopsy humbers

. EoPs decrease with improved EoE
symptoms and reduction in biopsy Eos

oA

(o))




EoP - Eosinophil Progenitors

Eosinophil progenitor levels are
increased in patients with active
pediatric eosinophilic esophagitis

e Monitoring Eosinophilic Esophagitis Disease Activity With
Blood Eosinophil Progenitor Levels

*Anna Henderson, 'Adam Magier, 'Justin T. Schwartz, 1”Lisa__J. Martin, ¥ Margaret H. Collins,

e Eosinophil progenitor levels correlate
with tissue pathology in pediatric | @

eosinophilic esophagitis



NYAIRL - EoP Results

Immunophenotyping Test Results

Surname First Name- Gender: male
Date of Birt Age.

Ordering Physcian: Atul N Shah MD, FACAAI, FAAAI
Date of Service: 2021-09-22

__Clinical Summary

Research

Test Interpretations}

EoP: 254 cells/mL N < 15 cells/ml
Recommendations:
increase in peripheral blood eosinophil progenitor cells




Covered Discussion

Pre-procedure testing
Monitoring tests
Frequency of testing
Response to test
results

Costs of testing
Outcome Prediction
with each tests
Clinical Observations
Experience

Skin Tests

CBC with Diff
sIgE, Total IgE
Components IgE
18G4

Vitamin D Level
BAT, MAT
Epitope testing
CD8+ T-cells
EoP




Credits - Thank You

Dr. Wasserman
Dr. Jones

Dr. Siri

Dr. Sriaroon
Dr. Alpan

Dr. Agrawal

My Teams at ...

New York Food Allergy
NYAIRL

Amerimmune

Global Food Initiative
Global Food Foundation



