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Efficacy of Oral Tolerance Induction to raw apple using an Ultra-Rush protocol in 28 patients
allergic to rosaceae fruits: RAAP Study

To the Editor,

The diagnosis of pollen-food allergy syndrome (PFAS) or oral allergy syndrome (OAS) relies on clinical
history together with demonstration of allergen-specific IgE. PFAS is mainly observed in central and northern
Europe. These symptoms follow the consumption of raw fruits1 and last 30 minutes, then stop ; but they
tend to worsen over time, leading patients to avoid eating raw rosaceae fruit and many other raw fruits.
This clinical presentation evolves concurrently with birch pollen allergy2. Over 70% of patients with birch
allergy suffer from PFAS to rosaceae, particularly to raw apple3 . Therapeutic management is limited 4 ,
based on avoidance of trigger foods5.

The results of betulaceae pollen immunotherapy remain limited6 . Raw Golden apple (RGA) desensitization
has already been described by NUCERA et al. in 20107 in 2 patients. Likewise, RGA tolerance induction
was described in 2012 by KOPAC et al8 and in 2014 by BOUVIER et al9 according to slow protocols where
the maintenance dose was reached over several months.

We realized a retrospective observational impact study to present an accelerated protocol or ultra-rush (UR)
for resumption of RGA intake performed in two private hospitals of the Lyon region (France), the Charcot
clinic and the Beaujolais clinic, on 28 patients hospitalized between June 2016 until October 2017. The
study was appropriately registered (ClinicalTrials.gov Identifier: NCT04116580).

Eligible patients were 10 years of age and older with allergic rhinitis related to PFAS for raw rosacea with
avoidance of this family of fruits for at least 6 months. Subjects were excluded from the study in case
of severe allergic reaction to rosacea or uncontrolled asthma with FEV1 < 70%. The medical procedure
consisted of 4 phases. During the first consultation, each patient’s medical history was collected. Prick tests
with airborne allergen and raw golden apple (RGA) were performed according to the prick-prick technic 10;
specific IgE for apple, rBet v 1, rBet v 2\sout, rPru p 3 were prescribed. In total the inclusion of patients
was based on their clinical history.

For the UR, patients were not on antihistamines. At time 0 (T0), prick test were performed with RGA9. At
T0 +20 minutes, patients took 1 g of unpeeled RGA , then by doubling regularly the doses from 2g to 128g,
to reach a 255 g cumulative dose within in 3 hours.
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Then, half of an unpeeled RGA was consumed daily at home for one month, and one whole RGA daily the
following month. For the patients who underwent the UR procedure between mid-April and mid-July, intake
of other raw rosaceae was permitted at the end of week 5 post UR. A two-month evaluation consultation
was conducted. Afterwards, patients had to maintain their tolerance by consuming half a raw apple of any
type three times a week. A telephone interview was performed at 1 year of the UR to evidence tolerance
and compliance.

FIGURE 1 Shematic overview of the Ultra-Rush protocol

TABLE 1 Population profile - Allergologic and Biological results

n n Sex Age RC A DA

IgE
Bet v 1
kUA/l

IgE
Bet v 2
kUA/l

IgE
Pru p
3
kUA/l

IgE
Apple
KUA/l

Prick
Apple
(mm)

Histamine
Control
(mm)

1 W W 24 1 1 1 60,5 <0,10 <0,10 7,16 10 10
2 W W 25 1 0 0 8,7 4,18 <0,10 3,22 3 6
3 W W 39 1 0 0 70,5 <0,10 <0,10 1,04 7 6
4 W W 12 1 0 0 >100 <0,10 <0,10 14,38 8 7
5 W W 25 1 0 0 12,6 <0,10 <0,10 1,37 6 10
6 W W 32 1 0 0 99,3 <0,10 <0,10 3,09 6 6
7 W W 23 1 0 0 19,6 <0,10 <0,10 1,18 8 8
8 W W 27 1 0 0 18,3 <0,10 <0,10 2,26 13 8
9 M M 39 1 0 0 70 <0,10 4,43 4,43 8 7
10 W W 46 1 1 0 0,53 <0,10 <0,10 0,31 6 6
11 W W 14 1 1 1 96,5 <0,10 <0,10 9,12 4 5
12 W W 47 1 0 1 13,5 <0,10 <0,10 0,49 5 6
13 W W 29 1 1 0 74,6 17,1 2,82 25,4 6 6
14 W W 35 1 0 1 11,3 <0,10 <0,10 <0,10 0 5
15 M M 45 1 0 0 13,7 2,7 <0,10 1,19 7 6
16 W W 19 1 1 0 20,4 8,12 <0,10 3,41 6 6
17 M M 28 1 1 1 24,6 20,9 <0,10 6,52 0 4
18 W W 28 1 1 0 1,16 5,3 <0,10 1,11 5 5
19 W W 45 1 0 0 46,5 <0,10 <0,10 4,86 15 8
20 W W 10 1 1 0 9,36 11,4 0,20 1,71 5 8
21 W W 42 1 1 0 8,52 <0,10 0,19 1,14 8 10
22 W W 38 1 0 1 14,3 <0,10 <0,10 1,93 5 6
23 W W 25 1 0 0 4,53 <0,10 <0,10 2,60 7 6
24 W W 36 1 1 1 37,1 3,22 <0,10 2,13 8 6
25 M M 27 1 1 0 26,8 7,15 <0,10 3,15 7 6
26 W W 51 1 1 0 >100 <010 <0,10 2,07 7 10
27 W W 30 1 1 0 21,6 2,82 <0,10 2,72 8 6
28 M M 16 1 1 1 79,5 1,5 <0,10 4,24 8 8
μ W+M W+M 30,6 1 0,5 0,25 37,99 7,67 1,91 4,15 6,64 6,82

n: Population; W : Women ; M: Men; RC: Rhinoconjunctivitus; A: Asthma ; AD : Atopic Dermatitis ; μ:
Average;

28 patients were included (23 women and 5 men); average age 30.6 years (10 to 51 years). All had birch
pollen- related allergic rhino conjunctivitis, 14 of them were asthmatic.PFAS duration averaged out at 6.8
years (1/2 - 20 years) and occurred 8.6 years on average after respiratory symptoms for 20 patients. For 8
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patients, food allergy occurred the same year as rhinitis. 26 patients had a positive apple prick test. rBet v
1 IgE remained positive for all patients with an average rate of 37.99 kU /L (0,53kU/L to 100 kU/L); this
rate is independent of the severity of the symptoms. rBet v 2 IgE remained positive for 11 patients with an
average of 7,67 kU/L; apple IgE positive for 27 patients with an average of 4.15 kU/L ; 4 patients had rPru
p 3 positive IgE (0.19 kU/L to 4.43 kU/L). The rate is low and it is not a contraindication for performing
UR. All patients reached the cumulative dose. Tolerance was very good for 26 patients; Two did not tolerate
the last dose; the first had an episode of isolated vomiting; the second had lower lip oedema. No severe
anaphylactic reaction was observed.

During the post-hospitalization phase, all patients were able to consume half of a RGA a day for one month,
and all of them consumed one raw apple a day during the 2d month. Adverse effects of PFAS were mainly
concentrated during the first two weeks (W); 25.5% at W1, and 15.3% at W2 to finally fall to 0.02% at W3
and after. No serious allergic reaction was recorded. Eleven out of 12 patients who had the rush between
May and July reconsidered other raw rosaceae at two months. 4 asthmatic patients followed the protocol
during the birch pollination period without severe incident, no particular exacerbations were observed.

At one year, 2 patients were lost to follow-up. 5 had stopped the protocol, 2 for compliance difficulties, 2
for the persistence of an uncomfortable PFAS, and 1 for gastroparesis attacks. At least 21 patients or 75%
consumed all rosaceae at 1 year.

We demonstrated in a cohort of 28 patients that resumption of RGA eating in patients with PFAS related
to raw rosaceae associated with persistent and severe allergic rhinitis to birch with Bet v 1 biological profile
is possible with an UR protocol to reach a cumulative dose of 255 g in 3 hours. This simple, fast and
safe protocol, is easy to administer and allows acquiring tolerance that is quickly maintained by the regular
consumption of apple. The tolerance is good. This protocol allows consumption of other raw rosacea at the
end of the week 5 if it is achieved between mid-April and mid-July which could be the best period to carry
out the UR. It is likewise feasible during the birch pollination phase without destabilizing underlying asthma.
In all, the results of this study are encouraging. The effects are very positive particularly on quality of life.
The disappearance of the PFAS was maintained over time if patients continued to consume raw rosaceae
fruit regularly.

CONFLICTS OF INTEREST

Dr Bouvier report personal fees from Alk Abello, Chiesi, Stallergene Greer, Menarini and AstraZeneca
unrelated to this work.

Dr Hacker report personal fees from Alk Abello, and Stallergene Greer unrelated to this work.

Dr Lefevre has no conflicts of interest.

ACKNOWLEDGEMENTS

We gratefully acknowledge the aid of Mrs Maya Perrou (Capio-Ramsay research coordinator) for her precious
support throughout the conduct of this study, Professor Frederic Berard for his help during our first work on
raw apple tolerance induction and our assistant Mrs Melissa Mcmahon. We also wish to thank the nursing
teams in the 2 clinics, particularly Mrs Adeline Ballu allergology referent at the polyclinic of Beaujolais.

ETHICS COMMITTEE APPROVAL AND CONSENT TO PARTICIPATE

The Ethics Committee’s approval was obtained by the Lyon University Hospital. Consent to participate was
collected by sending an information letter to each patient or their family and non-objection to collection of
their personal data. The study complied with national ethical and regulatory requirements (including data
protection).

Michel Bouvier ID1,2

Marion Hacker ID3

3



P
os

te
d

on
A

u
th

or
ea

11
S
ep

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

98
64

63
.3

35
37

85
9

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.
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