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Summary\

‘ Riassunto

Symptomatic allergic patients are often polysensitised. In order
to discover symptom causative allergens and to discriminate
between apparent and genuine polysensitisation cases, com-
ponent resolved diagnosis is the correct approach toward the
selection of an appropriate allergen extract for immunotherapy.
Different allergen vaccines could be administered to patients
before the pollen season over different periods and with various
modalities in order to respect patient’s sensitisation profile and
symptom onset.

Allergic disorders represent the second cause of
chronic systemic illness after cardiovascular diseas-
es. Nowadays more than 75% of symptomatic aller-
gic patients are polysensitised '. In these cases, when
an allergen extract-based diagnosis is utilized, the
choice of an allergen vaccine may be cumbersome.
Component-resolved diagnosis has been greatly im-
proved with the recent commercial availability of
allergen molecule-based immuno-assays (e.g. CAP-
System, Immuno-Solid-phase Allergen Chip); aller-
gists can now define the sensitisation profiles of their
patients in order to facilitate an allergen-comprehen-
sive immunotherapy *“. This innovative approach
has aided in ascertaining patients’ cross- or co-sen-
sitisation status so that symptom causative allergens
may be identified. It is well known that allergen-
specific immunotherapy induces a state of antigen-

I pazienti allergici sintomatici sono spesso polisensibilizzati.
Per individuare gli allergeni che causano la malattia e per
distinguere casi di polisenbilizzazione vera o apparente,
I’approccio diagnostico corretto deve essere basato sull’im-
piego di componenti definiti per poter scegliere [’estratto
allergenico per immunoterapia piu appropriato. Prima della
pollinazione possono essere somministrati ai pazienti vaccini
allergene-specifici, in periodi differenti e con varie modalita,
rispettando il profilo di sensibilizzazione del paziente e la
comparsa della sintomatologia.

specific non-responsiveness, particularly in allergic
rhino-conjunctivitis and/or asthma and Hymenoptera
venom allergy 3. Co-sensitised patients require an
allergen vaccine containing the relevant allergens re-
sponsible for the symptoms. In addition, mixtures of
allergens with protease activities should be avoided
(e.g. groups 1, 3, 6, 9, 15 of mite allergens which
may destroy the structure of pollen allergen molecules
with consequent loss of their immunogenicity) 6. Once
the patient’s specific IgE profile has been established
by component-resolved diagnosis, various allergen
vaccines can be administered prior the pollen season
(indeed throughout multiple pre-pollination periods
according to need), utilizing different modalities of
administration. Although there is no experimental
proof or clinical trial that multiple immunotherapies
given prior to different pollen seasons are effective,
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we have previously documented a good safety profile
of sublingual allergen vaccines when administered at
high doses before the pollen season 7; these doses have
been much higher than those administered in control-
led studies in which efficacy of SCIT/SLIT was well
established °. This might enable allergists to administer
allergen vaccine sequentially at high doses over short
periods in order to treat the patient’s prevailing sensitisa-
tions. Recent allergen immunotherapy studies have dem-
onstrated a dose dependency on clinical efficacy !5, In
order to achieve a good clinical outcome, a cumulative
dose of at least 100-200 pg/year should be administered
with subcutaneous allergen vaccines *'°. Similarly, with
sublingual vaccine a dose of 2-6 mg/year of major al-
lergen is recommended 71217, Table I shows the rec-
ommended doses for main major allergens in different
controlled studies.

Consistent with these studies we suggest that poly-al-
lergic patients, on the basis of their persistent symp-
toms and patterns of sensitisation, could be conven-
iently treated with different allergen immunotherapy
regimens as depicted in Figures 1-4. This approach
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could be advantageous because the allergic patient
can receive different allergen extracts via different ad-
ministration routes and this is a satisfactory alternative
to renouncing allergen immunotherapy altogether *.
Further, it allows the allergist to customise any given
patient’s immunotherapy regimen throughout the
year according to season and environmental presence
of allergens. Last but not least, it has been observed
that patients who receive high dose sublingual vac-
cine over a short period (weeks) without significant
side effects, are particularly pleased with the results
compared to the administration of low dose vaccine
regimens over longer periods. Given that allergen
immunotherapy is the only curative approach to
treatment of respiratory allergic disease *, allergen
vaccines could have significant economic advantages
over antiallergic drug treatment in the long term
with negligible side effects.

In conclusion poly-allergen immunotherapy could
confer an immunological advantage ' *2, as well as
beneficial clinical outcomes and long-term economic
savings for patients.

Tab. I. Recommended major allergen doses administered to allergic patients in different controlled vs. placebo studies.
Duration Montly Dose (ug) Daily Dose (ug)
(months)

Hirsch et al., 1997 & 12 475 1.5 (Derp1)
Vourdas et al., 1998 "® 5 337.0 111 (Clee)
Clavel et al., 1998 2 6 576.0 19.2 (Phl p 5)
Bousquet et al., 1999 ! 24 1.04 0.034 (Derp 1)
Passalacqua et al., 1999 8 2.0 0.06 (Parj 1)
Pradalier et al., 1999 2 4 255.0 8.50 (Phl p 5)
Purello D’Ambrosio et al., 1999 24 8 1.50 0.05 (Parj 1)
Pajno et al., 2000 24 100.0 333 (Derp1
Guez et al., 2000 2 24 91.66 3.05((erp1
Bahcecilier et al., 2001 % 6 93.33 311 (Derp 1)
Ippoliti et al., 2003 28 6 57.0 1.58 (Derp 1)
Bufe et al., 2004 » 36 263 8.76 (Phl p 5)
Khinki et al., 2004 " 24 465.91 15.53 (Bet v 1)
Marogna et al., 2004 3° 36 10.83 0.36 (Derp 1)
Smith et al., 2004 3’ 24 2.91 0.097 (PhIp 1)

32 218 0.072 (Parj 1)
Rollinck-Wernighouse et al. 2005 32 12 15.6 0.52 (Phip 1)
Bahceciler et al., 2005 36 174.0 5.8(Dacgb)
Marogna et al., 2005 34 4 913.0 30.45(Lolp 1)
Rossi et al., 2005 7% 4 720.0 24.0 (Phl p 5)

4 600.0 20.0 (Betv 1)

4 6300.0 210.0 (Parj 1
Durham et al., 2006 " 2 900.0 15.0 (Phl p 5)
Valovirta et al., 2006 3 12 128; 15.3 4.2;0.51 (Betv 1)
Savolainen et al., 2006 3¢ 24 128.0; 15.3 4.2;0.51 (Betv 1)
Niu et al., 2006 3’ 6 283.3 9.4 (Derp 1
* Open studies
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Fig 1. Algorithm for sequential sublingual allergen immunotherapy.

Patient presents conjunctivitis/rhinitis/asthma due to pollen

q

Evidence of specific IgE antibodies to Betv 1, Olee 1, Phlp 5

q

Is immunotherapy recommended for this patient?

YES

Q

|dentify specific allergen extract

ht 7

Birch Pollen Grass Pollen
Olive Pollen

~ ~

Period:Oct-Dec Period:Feb- Apr

Period:Jan-Mar
~_* ~_*

Cumulative Dose Cumulative dose
1-2 mg of Bet v 1 Cumulative Dose 1-2 mg of Phlp 5
1-2mg of Olee 1

q

J5¢

Fig 2. Algorithm for sequential subcutaneous allergen immunotherapy.

Patient presents conjunctivitis/rhinitis/asthma due to pollen and mite

Q

Evidence of specific IgE antibodies to Par j 1/2, Phl p 5, Der p 1

Q

Is immunotherapy recommended for this patient?

YES

Q

Identify specific allergen extract

Nt 7

Pellitory Mite
Grass Pollen

~ ~

Period: Gen-Mar Throughout the entire year

~ ~

Cumulative Dose Cumulative dose
80-100 g of Parj1 Cumulative Dose 100-250 pg of Der p 1
80-100 ug of grass group 5

Q

Q

Period: Feb-Apr

Q
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Fig 3. Algorithm for sequential combined subcutaneous/sublingual allergen immunotherapy.

Patient presents conjunctivitis/rhinitis/asthma due to pollen and moulds

Q

Evidence of specific IgE antibodies Amb a 1, Phl p 5/Phlp 7, Alt a 1

Q

Is immunotherapy recommended for this patient?

YES

Q

Identify specific allergen extract

™ 7

Grass Alternaria alternata
Ragweed

~ ~

Period: Feb-Mar Throughout the entire year

Period: Apr-Jun
~_* ~_~

Cumulative Dose Cumulative dose
80-100 ug of Grass group 5 Cumulative Dose 1800-2000 pg of Alt a1
(Subcutaneous immunotherapy) (Sublingual immunotherapy)
3-6 mg of Amb a 1
(Sublingual immunotherapy)

Q

SEN

Fig. 4. Algorithm for sequential sublingual allergen immunotherapy.

Patient presents conjunctivitis/rhinitis/asthma due to pollen poly-sensitisation with a prevalence of symptoms on May-June

~

Evidence of specific IgE antibodies Phl p 5/Phl p 1, Ole e 1, Bet v1, Amb a 1

~

Is immunotherapy recommended for this patient?

YES

~

Identify specific allergen extract

Grass Mix+Birch Ambrosia artemisiifolia
Grass Pollen

~ = ~

Period: Nov-Jan Period Feb-Apr Period Apr-Jun
Cumulative Dose Cumulative Dose 3-6 mg of Amb a1
1-2mg of Betv 1 1-2mg of Olee 1

1 mg of Phlp 5 1 mg of Phlp 5




R.E. ROSSI ET AL.

References

' Bousquet J, Anto JM, Bachert C, Bousquet PJ, Colombo
P, Crameri R, et al. Factors responsible for differences
between asymptomatic subjects and patients presenting an
IgE sensitization to allergens. A GA’LEN project. Allergy
2006;61:671-80.

2 Kazemi-Shirazi L, Niederberger V, Linhart B, Lidholm J,
Kraft D, Valenta R. Recombinant marker allergens: dia-
gnostic gatekeepers for the treatment of allergy. Int Arch
Allergy Immunol 2002;127:259-68.

3 Hiller R, Laffer S, Harwanegg C, Huber M, Schmidt
WM, Twardosz A, et al. Microarrayed allergen molecules:
diagnostic gatekeepers for allergy treatment. FASEB J
2002;16:414-6.

4 Deinhofer K, Sevcik H, Balic N, Harwanegg C, Hiller R,
Rumpold H, et al. Microarrayed allergens for IgE profiling.
Methods 2004;32:249-54.

5> Cox L, Li JT, Nelson H, Lockey R. Allergen immunothe-
rapy: a practice parameter second update. J Allergy Clin
Immunol 2007;120:S25-85.

® Thomas WR, Smith WA, Hales BJ, Mills L. Characteriza-
tion and immunobiology of house dust mite allergens. Int
Arch Allergy Immunol 2002;129:1-18.

7 Rossi RE, Monasterolo G, Coco G, Silvestro L, Operti D.
Evaluation of serum specific IgG4 antibodies specific to
grass pollen allergen components in the follow-up of al-
lergic patients undergoing subcutaneous and sublingual
immunotherapy. Vaccine. 2007;25:957-64.

8 Rossi RE, Monasterolo G, Coco G, Operti D. Possible re-
lationship between systemic side effects and sensitization
to rPar j 2 in allergic patients submitted to an ultra-rush
(20 minutes) sublingual immunotherapy and selected by
component resolved diagnosis. Int Arch Allergy Immunol
2005;138:105-10.

® Rossi RE, Monasterolo G. A pilot study of feasibility
of ultra-rush (20-25 minutes) sublingual-swallow immu-
notherapy in 679 patients (699 sessions) with allergic
rhinitis and/or asthma. Int J Immunopathol Pharmacol
2005;18:277-85.

0 Durham SR, Yang WH, Pedersen MR, Johansen N, Rak
S. Sublingual immunotherapy with once-daily grass-al-
lergen tablets: a randomised controlled trial in seasonal
allergic rhinoconjunctivitis. J Allergy Clin Immunol
2006;117:802-9.

' Didier A, Melac M, Combebias A, Andre C. Efficacy
and safety of sublingual immunotherapy [SLIT] tablets
in grass pollen rhinoconjunctivitis. J Allergy Immunol
2006;117:721.

12 Dahl R, Kapp A, Colombo G, de Monchy JG, Rak S,
Emminger W, et al. Efficacy and safety of sublingual
immunotherapy with grass allergen tablets for seasonal
allergic rhinoconjunctivitis. J Allergy Clin Immunol
2006;118:434-40.

13 Frew AJ, Powell RJ, Corrigan CJ, Durham SR. Efficacy and
safety of specific immunotherapy with SQ allergen extract in
treatment-resistant seasonal allergic rhinoconjunctivitis. J
Allergy Clin Immunol 2006;117:319-25.

4 Roberts G, Hurley C, Turcanu V, Lack G. Grass pol-
len immunotherapy as an effective therapy for child-

hood seasonal allergic asthma. J Allergy Clin Immunol
2006;117:263-8.

16

2

S

2

2!

[N

23

>

2

®

25

G

26

2

N

2

>3

Didier A, Malling H-J, Worm M, Horak F, Jager S, Montagut
A, etal. Optimal dose, efficacy, and safety of once-daily sublin-
gual immunotherapy with a 5—grass pollen tablet for seasonal
allergic rhinitis. J Allergy Clin Immunol 2007;120:1338-45.

Larenas-Linnemann D, Cox L. European allergen extract
units and potency: review of available information. Ann Al-
lergy Asthma Immunol 2008;100:137-45.

Khinchi MS, Poulsen LK, Carat F, André C, Hansen AB,
Malling A-J. Clinical efficacy of sublingual and subcuta-
neous birch pollen immunotherapy: a randomized, pla-
cebo-controlled, double blind, double-dummy study. Allergy
2004;59:45-53.

Hirsch T, Sahn M, Leupold W. Double-blind placebo-con-
trolled study of sublingual immunotherapy with house dust
mite extract (D.pt.) in children. Pediatr Allergy Immunol
1997:8:21-7.

Vourdas D, Syrigou E, Potamianou P, Carat F, Batard T,
Andre C, et al. Double-blind, placebo-controlled evaluation
of sublingual immunotherapy with standardized olive pollen
extract in pediatric patients with allergic rhinoconjunctivitis
and mild asthma due to olive pollen sensitization. Allergy
1998;53:662-72.

Clavel R, Bousquet J, Andre C. Clinical efficacy of sublin-
gual-swallow immunotherapy: a double-blind, placebo-con-
trolled trial of a standardized five-grass-pollen extract in
rhinitis. Allergy 1998;53:493-8.

Bousquet J, Scheinmann P, Guinnepain MT, Perrin-Fayolle
M, Sauvaget J, Tonnel AB, et al. Sublingual-swallow immu-
notherapy (SLIT) in patients with asthma due to house-dust
mites: a double-blind, placebo-controlled study. Allergy
1999;54:249-60.

Passalacqua G, Albano M, Riccio A, Fregonese L, Puccinelli
P, Parmiani S, et al. Clinical and immunologic effects of a
rush sublingual immunotherapy to Parietaria species: a
double-blind, placebo-controlled trial. J Allergy Clin Immu-
nol 1999;104:964-8.

Pradalier A, Basset D, Claudel A, Couturier P, Wessel F,
Galvain S, et al. Sublingual-swallow immunotherapy (SLIT)
with a standardized five-grass-pollen extract (drops and
sublingual tablets) versus placebo in seasonal rhinitis. Al-
lergy 1999;54:819-28.

Purello-D’Ambrosio F, Gangemi S, Isola S, La Motta
N, Puccinelli P, Parmiani S, et al. Sublingual immuno-
therapy: a double-blind, placebo-controlled trial with
Parietaria judaica extract standardized in mass units in
patients with rhinoconjunctivitis, asthma, or both. Al-
lergy 1999;54:968-73.

Pajno GB, Morabito L, Barberio G, Parmiani S. Clinical and
immunologic effects of long-term sublingual immunotherapy
in asthmatic children sensitized to mites: a double-blind,
placebo-controlled study. Allergy 2000;55:842-9.

Guez S, Vatrinet C, Fadel R, Andre C. House dust mite sublin-
gual swallow immunotherapy in perennial rhinitis: a double
blind placebo controlled study. Allergy 2000;55:369-75.

Bahceciler NN, Isik U, Barlan IB, Basaran M. Efficacy of
sublingual immunotherapy in children with asthma and
rhinitis: a double-blind, placebo-controlled study. Pediatr
Pulmonol 2001;32:49-55.

Ippoliti F, De Santis L, Volterrani A, Lenti L, Canitano N,
Lucarelli S, et al. Immunomodulation during sublingual
therapy in allergic children. Pediatr Allergy Immunol
2003;14:216-21.

96



29

30

31

32

33

34

35

Bufe A, Ziegler-Kirbach E, Stoeckmann E, Gehlhar K,
Holland-Letz T, Braun W. Efficacy of sublingual swallow
immunotherapy in children with severe grass pollen allergic
symptoms: a double-blind placebo-controlled study. Allergy
2004;59:498-504.

Marogna M, Spadolini I, Massolo A, Canonica GW, Pas-
salacqua G. Randomized controlled open study of SLIT for
respiratory allergy in real life: clinical efficacy and more.
Allergy 2004;59:1205-10.

Smith H, White P, Annila I, Poole J, André C, Frew A.
Randomized controlled trial of high-dose sublingual immu-
notherapy to treat seasonal allergic rhinitis. J Allergy Clin
Immunol 2004;114:831-7.

Rolinck-Werninghaus C, Koop M, Liebke C, Lange J, Wahn
U. Lack of detectable alterations in immune responses dur-
ing sublingual immunotherapy in children with seasonal
allergic rhinoconjunctivitis to grass pollen. Int Arch Allergy
Immunol 2005;136:134-41.

Bahceciler NN, Arikan C, Taylor A, Akdis M, Blaser K,
Akdis CA. Impact of sublingual immunotherapy on specific
antibody levels in asthmatic children to house dust mites. In
Arch Allergy Immunol 2005;136:287-94.

Marogna M, Spadolini I, Massolo A, Canonica GW. Clini-
cal, functional, and immunologic effects of sublingual
immunotherapy in birch pollinosis: a 3-year randomized
controlled study. J Allergy Clin Immunol 2005;114:1184-8.

Valovirta E, Jacobsen L, Ljgrring C, Koivikko A, Savolainen
J. Clinical efficacy and safety of sublingual immunothherapy
with tree pollen extract in children. Allergy 2006;61:1177-83.

B Correspondence: Renato E. Rossi, Rete di Allergologia

Regione Piemonte, via Carlo Boggio 14, 12100 Cuneo, Italy
- Tel: +39 0171 450407 - Email: immunoway @tin.it

ALLERGEN IMMUNQOTHERAPY IN POLYSENSITISED SUBJECTS

36

40

4

42

Savolainen J, Jacobsen L, Valovirta E. Sublingual im-
munotherapy in children modulates allergen induced in
vitro expression of cytokine mRNA in PBMC. Allergy.
2006;61:1184-990.

Niu CK, Chen WY, Huang JL, Lue KH, Wang JY. Ef-
ficacy of sublingual immunotherapy with high-dose mite
extracts in asthma:a multi-center, double-blind, rand-

omized, and placebo-controlled study in Taiwan. Respir
Med 2006;100:1374-83.

Marogna M, Spadolini I, Massolo A, Zanon P, Berra D,
Chiodini E, et al. Effects of sublingual immunotherapy for
multiple or single allergens in polysensitized patients. Ann
Allergy Asthma Immunol 2007;98:274-80.

Bousquet J, Lockey R, Malling HJ. Allergen immuno-
therapy: therapeutic vaccines for allergic diseases. A WHO
position paper. J Allergy Clin Immunol 1998;102:558-62.

Ariano R, Berto P, Tracci D, Incorvaia C, Frati F. Pharma-
coeconomics of allergen immunotherapy compared with
symptomatic drug treatment in patients with allergic rhini-
tis and asthma. Allergy Asthma Proc 2006;27:159-63.

Francis JM, James LK, Paraskevopoulos G, Wong C, Cal-
deron MA, Durham SR, et al. Grass pollen immunotherapy:
IL-10 induction and suppression of late responses precedes
IgG4 inhibitory antibody activity. J Allergy Clin Immunol
2008;121:1120-5.

van der Neut Kolfschoten M, Schuurman J, Losen M,
Bleeker WK, Martinez-Martinez P, Vermeulen E, et al. Anti-
inflammatory activity of human 1gG4 antibodies by dynamic
Fab arm exchange. Science 2007;317:1554-7.





