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Specific oral tolerance induction for food.
A systematic review

On the contrary, specific oral tolerance induction (SOTT),
proposed and carried out since about 20 wyears ago (7),
seems to be weighted by fewer side effects and therefore is
now put under new interest.

. Mc Ewen LM. Hyposensitization. In: Brostoff I and Challacom-
be S] eds. Food Allergy and Intolerance. Baillier Tindall, 1988:
985-94.



Table 1

Results of recent prospective studies of OITand SLIT for food allergy (excluding individual case reports)

Total Completed ~ CompletedFood  Immunoglobulin
Year  Author Food Allergen  Type  Age Blinded  Subjects  Treatment  Challenge Changes
1984  Patriarcaeta®  Milk eqq other QT = No 19 15/19 14115 nla
2003 Patriarcaeta®  Milk eggother  OT 355 No 59 38/59 nfa |IgE, 11gG4
2000 Meglio” Milk O 510 No 21 1521 n/a IgE no change
2007 Buchananetal®  Eqgq oT 17 No 7 i A7 |IgE, 119G
2007 Stadenetal” Milk, eqq or 113 No 25 16/25 9/16 gk
2008 Longo etal® Milk oTr 517 No 30 21130 127 |1gE
2008 Skripak et al” Milk T 617 Yes 13 1213 412 |gE no change, tlqG4
2008 Staden” Milk or 31 No [ E nfa nfa
2008 Zapatero® Milk T 48  No 18 16/18 n/a lgE no change
2009 Clarketal® Peanut or 913 No 4 4 314 n/a
2009 Jonesetal! Peanut OT =% No 3 29/39 21129 |1gE, 1G4
2010 Blumchenetal?  Peanut T 314 No 3 14/23 314 IgE no change, tlqG4
2010 Itoh® Eqq or 712 No b 6/6 306 L1gE, 11gG4
2005 Enriqueeta®  Hazelnut LT 1953 Yes 12 112 5/11 IgE no change, tlqG4
2011 Kimetal” Peanut SUT =11 Yes 11 1M 0 L1gE, 11gGd4




Oral Immunotherapy

Specific oral tolerance induction in food allergic
children: is oral desensitisation more effective

than allergen avoidance?
A meta-analysis of published RCTs

H R Fisher, G du Toit, G Lack
Arch Dis Child 2011:96:259-264. doi:10.1136/adc.2009.172460
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Oral immunotherapy for IlgE-mediated cow’s milk allergy: a systematic
review and meta-analysis

J. L Brozek', L Terracciano?, J. Hsu®, J. Kreis™®, E. Compalati®, N. Santesso®, A. Fioechi® and H. J. Schiinemann’

Methods

Criteria for considering studies

We developed a protocol for the guideline and system-
atic assessment of the literature and determined a priori
to include randomized trials and observational studies
with an independent control group that enrolled
patients — children and adults — with CMA as defined
by the study authors. The intervention of interest was
the oral immunotherapy with cow’s milk.



@&

doi: 10.1111/.1365-2222 201103948 x Clinicol & Experimental Alergy, 42, 363-374

COCHRANE META-ANALYSIS IN ALLERGY 2011 Blackwell Publshing Lt

Oral immunotherapy for IlgE-mediated cow’s milk allergy: a systematic
review and meta-analysis

J. L Brozek', L Terracciano?, J. Hsu®, J. Kreis™®, E. Compalati®, N. Santesso®, A. Fioechi® and H. J. Schiinemann’

Immunotherapy  Control Risk ratio Risk ratio
Studyorsubgroup  Events Total Events Total Weight IV,Random(95% Cl) IV, Random, 95% CI
Children not able to tolerate 75 ml of milk at baseline
Longo 2008 11 30 0 30 10.4% 23.00[1.42, 373.46] —
Martorell 2011 700N 3% 689%  B07[2T7, 2350 -
Pajno 2010 10 12 0 14 105% 2250145 349,14] —
Skripak 2008 6 12 0 105%  8.00]0.52,123.68] B
Subtotal (35% Cl) 84 T 1000%  9.98[4.11,24.24) L 2
Total events 54 3

Heteragenaity: Tau® = 0,00; Chi? = 0,86, df = 3 (P=0.84); F= 0%
Tes! for overall effect: Z = 5,08 {P<0,00001)

Children able to tolerate at least 60 ml of milk at baseline
Marisset 2007 24 30 15 27 144 [0.98, 2.11] i
Test for averal effect: Z = 1.87 (P = 0.06)

0006 01 1 10 200
Favorscontrol  Favors SOTI

Fig. 2. Randomized controlled trials showing the probability of achieving full tolerance of cow’s milk (i.e. being able to tolerate >150 mL of milk
during a challenge and/or drink milk and eat dairy products with no problems) with oral immunotherapy, compared fo placebo or elimination
diet, in patients with CMA.
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Immunotherapy  Control Risk ratio Risk ratlo
Studyorsubgroup  Events  Tolal Events Totl Weight IV,Random (35% Cl) IV, Random, 95% CI
Longo 2008 16 30 0 30 259% 33,00[2.07,526.16] ——
Martorell 2011 1 P 1% 0% 080006 1362 ——
Pajno 2010 1 13 0 W 201% 3.21(0.14,72.55] —
Siripak 2008 6 12 0 T B4% 800[052 12369 ——
Total (95% CI) M T 1000% 5.31[1.16,24.45] =
Tofal events 2 1
Heterogeneity: Tau' = 0.35; Ch = 350, df =3 (P= 0.32) F=14% D.{:iﬂi GH Ti] 5[’10

Test for overall effect. 7= 2,15 (P=0.03) Favorscontral  Pavors. SOTI

Fig. 3. Randomized controlled trials showing the probability of achieving partial tolerance of cow’s milk (i.e. being able to tolerate 5-150 mL of
milk during a challenge) with oral immunotherapy, compared to placebo or elimination diet, in patients with CMA.
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Specific oral tolerance induction for food.
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Table 4 - Main outcome of RCT'’s of oral desensitization for milk.

Author Age Pupolatiun Tolerance Partial Non Tolerance
tolerance responder in controls

Morisset, 2007 (mean age M 24/27 3/27 18/30

2.2 yr) (89.9%) (11.1%) (60%)
Longo, 2008 (mean age Only severe cow’s milk allergy 11/30 16/30 3/30 0/30

7.9 yrs) (46%) (54%) (10%) (0%)
Skripak, 2008 (mean age ) Excluding severe Cow’s 4/13 (30,7%) 6/13 3/13 0/7

10 yrs milk allergy (> 250 ml) (46,1%) (23%) (0%)

(> 70 ma (< 70 ml)
< 250 ml)
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Ann Allergy Asthma Immunol. 2010 Mov; 105(5):376-81. Epub 2010 Jul 31.

Oral immunotherapy for cow's milk allergy with a weekly up-dosing regimen: a randomized single-
blind controlled study.

Pajno GB, Caminiti L, Ruggeri P, De Luca R, Vita D, La Rosa M, Passalacqua G.
Allergy Unit, Department of Pediatrics, University of Messina, Messina, ltaly.

Age Popolation Tolerance Partial Non Tolerance
tolerance responder in controls
9 Less and severe 10/13 1/13 2/13 0/14
yrs
CMA (2) (76,9%) (7,69%) (15,3%)

daif 10.1111/.1365-2222.2011.03749.x Clinical & Experimental Allergy, 41, 1297-1304
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Oral desensitization as a useful treatment in 2-year-old children with cow's
milk allergy

A. Martorell'™, B. De la Hoz?™*, M. D. Ibafez3, J. Bone?, M. S. Terrados?, A. Michavila®, A. M. Plaza®, E. Alonso”, 1. Garde?®,

S. Nevot?, L. Echeverria’®, C. Santana'’, J. C. Cerda’, C. Escudero?, I. Guallar®, M. Piquer®, L. Zapatero”, L. Ferré®, T. Bracamonte'?,
A, Muriel™, M. I. Martinez'® and R. Félix’

Age Popolation Tolerance Partial Non Tolerance
tolerance responder in controls

26 75 m Excluding 27/30 1/30 2/30 7/30
’ severe CMA (90%) (3,3%) (6,6%) (23,3%)
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Specific oral tolerance induction with raw hen’s egg in
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Il bambino candidato alla DOPA

26
Children with severe IgE-mediated
egg allergy
Considered eligible

{

BPCEFC or other exclusion critefia —s»
Excluded®

!

Tutti anafilattici

20
Children enrolled
Randomization
S0OTT group Control group
10 10
Completed
the follow-up
SOTI group Control group
10 10

Fgure 1 Flowchart of the enrolled population. "Six children fouwr
bows and two girlsl were excluded from the study: one child
because the parents had a history of unreliable management of
complicatons and treatments; two children becausa of poorby
controlled asthma; amnd three children because of a positve
Double-blind placebo-controlled food challenge at a dose of raw
egq envulskcn higher than 0.9 nd.
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Age Popolation Tolerance Partial Non Tolerance
tolerance responder in controls
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CMA (2) 76,9%) (7,69%
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Age Popolation Tolerance Partial Non Tolerance
tolerance responder in controls
: - -
25,75 m Excluding 1 2/30 7/30

severe CMA 90%) (3,3% (6,6%) (23,3%)
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1/10 (10%)

ran egg-ires diet

non responder non

SUT Group

haximal Ma essendo rIUSCItO e Maximal Maximal

tolemted tolera Su per‘are | 5 ml tolerated tolerated

dose at first dose dose at first dose aftar
Fatients DBEFCHC {rml} {rn Ditference Fatients DEPLCEC (o} & months  (nal} Lifferemnce
.. 045 2055 1 049 0.45 =0.45
2 .45 2855 2 045 o049 0.45
3 0.8 20 19.1 3 045 o4 0.45
4 0.45 10 o855 4 Q225 0225 o
7] 0.225 5 ATFTE By a5 0225 ={.255
G 0.9 20 19.1 L= 045 .45 0
7 0.225 30 29775 7 049 1.8 04a
B 0.45 10 OE55 B 049 .45 —0.45
q 0.9 10 a1 Y 0.225 .45 0.225
10 0.9 30 291 10 049 0.9 o
Median {rangel 045 [0.225-09) 20 (b-30) 191 [4B-298* Medan (rangal 045 0.226-0.9) 045 (0225-18 D (-D.45-0.9]

DBEFCFC, double-blind placebo-contmolled food challenge; S0TI, specific oml tolerance induction,
o< D00,



Future therapies for food allergies

Anna Nowak-Wegrzyn, MD, and Hugh A. Sampson, MD New York, NY

J Allergy Clin Immunol 2011

It Is also unclear whether failure of desensitization is
assoclated with the most severe and likely permanent food

allergy phenotype, as opposed to the successful
desensitization and tolerance induction that might be
associated with a transient clinical phenotype and higher
chances of spontaneous resolution of food allergy.




lo mi sono fatta quest’idea..........................

 CHE ESISTA UN NUOVO FENOTIPO DI AA:

ILSOGGETTO CON AA NON RESPONDER
ALLA DOPA



Mucosal Immunol. 2010 Jul;3(4):345-54. Epub 2010 May 26.

Pediatric food allergy and mucosal tolerance.
scurlock AM, Vickery BP, Hourihane JO, Burks AW .

Mucosal immunotherapy

(oral, sublingual) Desensitization is defined as a change
% in threshold dose of ingested food
o3¢ allergen necessary to cause
allergic symptoms;
AFC F/O Nalve CD4 this state is dependent on ongoing
T cell antigen exposure
,f" ‘ \ ‘? -
\ 0% Mechanistic markers of
.rf' y 12;. \ desensitization include increase
/ H:l:’;:;d = IgG4 and reduced IgE, as well as
*f symptoms cell decreased activation and release
(OFC) ™~ of inflammatory mediators by
& ~a mast cells and basophils
Desensitization Tolerance
increasad lgG4 increased Foxp3+ Tregs
Decreasad IgE, SPT reactivity increased IFN-y, IL-10, TNFu

Decreased basophil reactivity

7 Downregulation of apoplosis
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Pediatric food allergy and mucosal tolerance.
scurlock AM, Vickery BP, Hourihane JO, Burks AW .

Mucosal immunotherapy
(oral, sublingual)

In contrast, tolerance is the induction
of long-term immunologic
changes associated with the

)\ Naive CD4 ability to ingest a food without
T cell symptoms and without ongoing
therapy.

Mechanism of tolerance induction
include active modulation of the

o
Reduced : 3‘?@ ;

clinical /= T-regulatory immune response to promote
4 symptoms cell regulatory T-cell development
g W and immunologic skewing away
A A from a Th2 response.

Desensitization Tolerance |
increased lgG4 Increased Foxpd+ Tregs
Decreased IgE, SPT reactivity increased IFN-y, IL-10, TNF-a |

Decreased basophil reacthaty

7 Downregulation of apoptosis



Oral Immunotherapy

Association of allergen-specific regulatory T cells with the onset of
clinical tolerance to milk protein

Wayne G. Shreffler, MD PhDEA] Miva Wanich, MD, Marda Moloney, MD, Anna Nowak-Wegrzyn, MD, Hugh A. Sampson, MD

The Journal of Allergy and Clinical Immunoclogy
Volume 123, Issue 1, Pages 43-52.e7, January 2009




Desensibilizzazione Orale:
Immunoterapia specifca o assuefazione?

Lo scopo della DOPA, nei pazienti “andfilattici”, e,
principalmente, I'evitare il rischio di reazioni severe per
minime tracce di alimento offending nascoste nei cibi

(DESENSIBILIZZARE)

Lo scopo della OIT, nei pazienti con una tolleranza
intermedia, e quello di innalzare la dose soglia di
reattivita per poterlo condurre alla dieta libera

(INDURRE LA TOLLERANZA)




Future therapies for food allergies

Anna Nowak-Wegrzyn, MD, and Hugh A. Sampson, MD  New York, NY

Oral tolerance versus desensitization

The ultimate goal of food allergy therapy is permanent oral
tolerance, which is established when the food can be ingested
without allergic symptoms despite prolonged periods of avoid
ance. The mechanism of permanent oral tolerance likely j»
the initial development of regulatory T cells and imy
deviation away from the proallergic T2 response, fi
anergy at later stages.* In contrast, in a “*desensitized st
tection depends on the regular ingestion of the food allerg
when dosing is interrupted or discontinued, the protective
might be lost or significantly decreased. Immunologic
accompanying oral desensitization include decreases
of mast cells and basophils, increased food-speci” At
bodies, and eventually decreased food-specifig/ £ antibodies.
The permanence of protection can be tested w4t intentional inter-
ruption of dosing for at least 4 to 12 weeks Tollowed by a super-
vised oral food challenge.**"

Interruzione

intenzionale per
almeno 4-12

settimane




Allergy. 2007 Mov:iG2(11):1261-9.

Specific oral tolerance induction in food allergy in children: efficacy and clinical patterns of reaction.
Staden U, Rolinck-Werninghaus C, Brewe F, Wahn U, Niggemann B, Beyer K.

SOTI group (Fig. 1)

Partern I (responder): children who were tolerant in the follow-up
DBPCFC after the secondary elimination diet.

Partern Il (responder — with regular intake): children who were
tolerant with daily maintenance dose, but showed allergic symptoms
after a period of avoidance.

Patrern [l ( partial responder ): children tolerated a lower dosage of
the allergen food than the planned full maintenance dosage.
However. an increased dosage always resulted in clinical symptoms.

Pattern I'V (non-responder ): SOTI had to be stopped because the
mcreasing titration steps of the respective SOTI protocol were
repeatedly not tolerated by patients at the early steps of the
protocol.
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Specific oral tolerance induction in food allergy in children: efficacy and clinical patterns of reaction.
Staden U, Rolinck-Werninghaus C, Brewe F, Wahn U, Niggemann B, Beyer K.

Desensibilizzati e
non tolleranti

Table 3. Specific oral tolerance induction (SOTI) patterns and ce rates during

SOTI or elimination diet

SOTl-group (n = 25) ontrol-group (n = 20)
Pattern n % Result n (%)
I Responder (natural course or SOTI?) 9 } Tolerant 7 (35)
Il Responder (with regular daily intake) 37(12)
1! Partial responder 4 (16)

)

IV MNo responder 9 (36 Allergic 13 [65%)]




Egg oral immunotherapy in nonanaphylactic
children with egg allergy

Ariana D. Buchanan, MD,®** Todd D. Green, MD,** Stacie M. Jones, MD, ¢

Amy M. Scurlock, MD."* Lynn Christie, RD, < Karen A. Althage, RN P-°

Pamela H. Steele, CPNP.® Laurent Pon = Helm. PhD.? Laurie A. Lee, MD,®
and A. Wesley Burks, MD® Dy

2/4 desensibilizzati
e non tolleranti

TABLE I'V. Outcomes of DEPCFCs w umulatiwve

ingested egg protein amount at react
First challenge™ \ ond challenget
Subject no. (24 mo, during CIT) mo after OIT)
L Pass Pass
(2 2 N A
I3 Pass 24 g
L Pass Pass
L e Pass 2 o
LT 14.7 g1 NA
L) oo N A

MNA, Not applicable.

*Each challenge consisted of 8 g of egg protein in the doable-blind portion,
followed by an open fecding 1 howur later of approximately 6.7 g of

eoo prolein.

TSecond challenges were performed 3 o 4 months after the first Omnly
subjects who passed the first challenge were challenged a second tme.
ISubject (M successfully completed the dooble-biind porgon of the
challenge (8 g) bat reacted dornng the open porntion of this challenge

after ingestimg 6.7 =.



Oral peanut immunotherapy in children with peanut
anaphylaxis

Katharina Blumchen, MD,” Helen Ulbricht,” Ute Staden, MD,” Kerstin Dobberstein,” John Beschorner,”
Lucila Camargo Lopes de Oliveira, MD,® Wayne G. Shreffler, MD, PhD.® Hugh A. Sampson, MD.” Bodo MNiggemann, MD, *
Ulrich Wahn, MD,* and Kirsten Beyer, MD® Berlin, Germany, and New York, NY

Jaci 2010

Oral peanut immunotherapy

final DBPCFC

baseline DBPCFC

FIG 1. Study protocol. Black arrow, Visit (patient history/physical examination/blood drawing/SPT).



Oral peanut immunotherapy in children with peanut
anaphylaxis

Katharina Blumchen, MD,” Helen Ulbricht,” Ute Staden, MD,” Kerstin Dobberstein,” John Beschorner,®
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4/14 hanno tollerat
una dose di
mantenimento 0.5-2

g e 3/14 la hanno

Jaci 2010 incrementata

TABLE I. Comparizon of the tolersted dose of peanut before OIT {8t bassline DEFCFC), sfter the initial T-day rush
long-term bulldup protocol, end after OIT (8t fing! DBPCEC, sfter 2 weeks of peanut avoldence)

Mo maem todera ted Diaiily toderated dose Maxirmum toderated

Pationt doss bafore GIT. at Starting dosa of Tolorated doss after after long-term dosn after OIT, at

na. bazeline DBEPCFC {g]  OIT ot nuch phace i) tha ruch phaza gl buiidup phase {g)* final DEPCFC (glt

4 n3 i3z .15 1.4y LEE K1

1€} 13 (L2 (LOE 5 25 13

7 L5 i 2 16 05 1.4 158

12 (L25 UL LR 1.0 14 a
14 (L LUE L LR ] 05 10 114
16 ®13 (a2 14 5 1.0 251

n 1.0 LU 35 20 20 ]

i | 025 [LEE LS LU 1.0y 4.0 230
L} (LK 5 PLELLE 14 5 L4 158
| [ K] 0z 12 Lib 4.1 134
3 Liy (L4 140 1.4 4.0 L]
24 13 LUK g (LOS ] i iRd
a2 025 LLEL 13 4 L5 ] 5 Ll
18 (L0 (1IN 16 LR [LE] 025 S
25 (LA QUL L] 14 2 Mo provocation 458

L] k13 a2 .16 Diravpoas Dt spmid Dhropanid
9 13 LLEL s (RAK24 Dropoid | Derpora § Dropoan
13 13 LLL el 12 Droyparan Dhrappamnt Doyt
15 L8 (LOE LR Dmopoa | Derpran § Dimaypens |
19 LR ]2 1.Kb Dhrayparrant 8 LT Darapacrant
2oy 13 000z L18 Do | Dirovporant § Droqeerad |
29 025 Ll k12 Dot Do § Drrovpova §

*Dhaily mdemsed dose of peanm ot mumtesanee afer (T exing the Jong-tarm bonldep proan: ol
Maximem tolyased dose of peanes af final DEMNTC Gfer (BT vl e lomg-serm beikieq prococnl and 2 wesies of peases avendanee b
Flrogees Bacaese of polmonary advems sveass



IMMUNOTERAPIA SPECIFICA O ASSUEFAZIONE?

Allergy. 2007 Mar;62(3):335-6.

Food-exercise-induced anaphylaxis in a boy successfully desensitized to cow milk.
Caminiti L, Passalacqua G, Vita D, Ruggeri P, Barberio G, Paino GB.




IMMUNOTERAPIA SPECIFICA O ASSUEFAZIONE?

Allo stato attuale dobbiamo concludere

Oral immunotherapy has been shown
to consistently induce desensitization,

but its ability to induce long-term
tolerance appears limited
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