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PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Summary of Product Characteristics (SPC)
dalapsuin LyAdu-Aew
AllerVAC HDM-Df

1. YonAnsasien  (Name of Medicinal Product)
1.1 ¥oe1 (Product Name)
AllerVAC HDM-Df
1.2 ANUWs9 (Strength)
10,000 AU/ml
1.3 gUluuwese1 (Pharmaceutical Dosage Form)
Futhendsirannide Ta Lifidauddndesdeu dmsudadluiiomimieldtom

2. VnauagnuaudamendiAgy  (Quality and Qualitative Declaration)
2.1 aanURdlend@Aey (Qualitative Declaration)
AllerVAC HDM-Df Lﬁuﬁwmaﬁ’ﬂmsdaqﬁLLﬁmﬂlis!mJﬁm Dermatophagoides farinae Tifiaausaviniu
10000 Allergy unit/fiadans (AU/ml) Tagusznaunigansnaniiuiivian Ae Der f1 uag Der f2
2.2 UsaausinendnAgy (Quality)

U%mmmaqmidagﬁLtﬁﬁéﬁﬁmﬂuaq D. farinae Yadu Allergy Unit (AU) = 10,000 AU/ua.lng
\Wuileumuussiu standardized mite extract reference 7ildain CBER (The Centre for Biologics
Evaluation and Research) wasdtiniuAnenssunIseImskasen Useimaansgosnt (US FDA) lagld3s
ELISA inhibition.

3. anwazlayULuuemMandsnssy (Pharmaceutical Form)
eusEnge la luideutedviaseey

4. pruanUAneadtn - (Clinical Particulars)
4.1 Yauslalun1ssnwn (Therapeutic indication)
Huiaduiiesnulsagiiul dmsufihelsagivimassuumela 16un Tsaayndniaugiiui 1sndin
i wazflhelsamdniaugfiuiiiinwuniulsnayndniauniud dulusziRensuasnanismaaeugiiuf
wanei sty uasddousd fail
e gnsnauiinansenusegunnInuaziluiuuni 1 Y
o Liawsamuaueinislalaenslde vielnadrufesainnisldeselifesnisldendunannu
lianansamueuenslilagisindna nindesnsnoniui
flspayndniausuiulsnin

anaiinalunistlesiunmsiialsafinlugfidulsaaundnaug il

soulufirefiaunsabinusufiolunisdaipduniuimun
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Sequence SPC

PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

4.2 PWRLLaEINSIEN (Posology and method of administration)
mshiien - TR ludmiluselsiands (intradermal %39 subcutaneous injection) ULl
Tngldduvunn 26 v38 27 G % i1 uay tuberculin syringe

ms¥nw wuadu 2 svey

sze Build - up: vwakazATIduduresihenatasoniuiTidnazRiuty
- Teevhly e1aisuduann seuaududuiideans 1:1,000 w3e 1:10,000 Lwi{{ﬂ’mﬁuﬁma@
MnUseiReInsuaznansmageuiuinimi erafeaduduan sriuamudnduiiie

919110771 1:10,000

- AedUaviay 1-3 AS9 AUANLLTNIUDITEAU Maintenance

mitﬁamnﬁwmaﬁmmidagﬁLLﬁLLuzﬁﬂﬁLmﬁwmaﬁ’mﬁﬁmmL%'usﬁuqqqm o 10,000 AU/u@.41
nanfuthendmsuieans (diluents) fivsiaannide wy tiindefidl human serum albumin (HSA) 0.03%,
buffered saline w3aviunde Tnedusuain 0.5 ua. veshenadnidudugegn neuiu 4.5 wa. vesthen
dusuideans wazideameluludnuay ten-fold dilution flamnsne

. seduadLdud Yy,
ILAUUDY - ¥ o UIYIFINTU
“ BREORN Yrednn(ug.) - AU/ua.
N15L9919 y o L3919 (14A.)
VYDNUIYIENA
0 Wudugaan RIS - 10,000
1 Maintenance 0.5 4a. L.WuTU a5 1,000
2 1:10 0.5 ua. [Wutduszsud 1 45 100
3 1:100 0.5 wa. [Wutuszaud 2 45 10
a 1:1,000 0.5 va. Wutuszaud 3 45 1
5 1:10,000 0.5 wa. Wutuszaud a 45 0.1
6 1:100000 0.5 wa. Wutuszeud 5 a5 0.01

28¥ Maintenance : ANUNTuYBsheainasneiuiilinalunsinw

- dhenafelsdulaeimlueglugiseuusa 500 - 2000 AU/
- Aann 2-4 et
sgpznaTuNMIshw . 357

4.3 Yoyuld (Contraindication)

Lifideviuldosnainuin (Absolute contraindication) Tunsinipduidiiesnwilsaniiu entiugilaid
91113 wiiokifindngrudauindulsagiui isennmegeugliviniamami wien1sesiam  specific IsElu
\fon

Ny v a

usisidevinuidaidu relative contraindication Tugfthefifllsananiguislsa flenailudunse mniia
Ufn3engfiuinsnsnieeg1agunss (severe systemic reaction) 91nmsaniadulsanius wiearnnsly
Epinephrine Lﬁa%fﬂmﬂﬁﬂ%mmmﬁu eloun Tsawalantonaonidenuswin Wy néduilomlanediiadu
lalunu (recent myocardial infarction), luntinenainiilaviaden (unstable angina), angladedeony
(significant arthythmia) uazlsarusiudongeiidsnunlils fuaeiidulsavesvidovasaauiiilaussam

Vanagyideluagnaunn uagiaelsafinifionnisguusaasdilianansamunulinilaseen

1.3.22 Pg. 4



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

furefisndusiodden B - adrenergic blocker 913l gilv zinTndulsngiluiviedesdamisn i
seifnsede WesmnmniAauFndengiiuivhme uazsudusedd adrenaline daifto3nw on3laildna mszgn
fulaugvivesen B -blocker

Fuheiinengtiesndt 5 U flsideulisudainduiiesnulsagiiu esniinidnoralisiuilelu
93 uazondunneimaliunsnvesfniengiuiisuusdldonn witivingruiuansiludninaiinigia
fedulsanduildnailunsaneins ussdsdnalunisdesiuliliiAnnnegiuinomsionfuivindudiuiy
saiannsatostulalidnfidulsaaynsniaugiiui iadulsediamaanld dufufimsfinnsanidod
Joude 1Wusneq U

fuhegeeny Asndudosfinnsanted deide 1usie 1 wwdeaiuiuindn esnigseny fillsa
yamevanelsasiusng shlvsdudeddeunein Genafiumnudssanmsinindudsilingnud us
mndndudesdainuiinisdaiaduinulsagiwiludasesfionalinad wuiu
dmsuftnendulsagiduiuunnies  (mmunodeficiency)  wazqfidnusues  (autoimmune
diseases) fifilsifindngunisinwdaauiluniszavsua uazANFLIweINsanIaTulsagiiuW Foduds
fosiansanded-Terds duusazae

4.4 pufouiilAvuazdam stz islunislten (Special warning and precautions for use)

nsaadadulsagiu vidensmaaeugiiuimaiionids msiluanuifidaunseudorlsinisidads
waglinsinuufisengiuiinmedenafintu Inefunnduasyransiildsunisiinevanfirlinmsidadouas
nwldanaiturined desdigunsniuazenilasldsnmufitengiuivihneognion w iy Tas Epinephrine fio
grogansnillilunsinwfizengiuivhnouasfihemseglunnuguavesunmdedielien 30 uindsnis
an

neudniadulsagiiuivienageuniivimisionis dessziiue1nisvesiileneulagianize1ns
ouiin damnsanTsussanmlenlagld peak expiratory flow %39 spirometer lgi Q’Uaaﬁﬁammmw
JansniAfiugiuremuies (baseline value) 1n viiedidn FEVI tosninfosay 70 vesruinsgiu A5
nsaaviemsveaeuuarlvinisnuseeneu uazdossuiiuemsvedsagiuiviiady 1wy e1msmsayn
NI wag Hails didsdiennsiitu dewnnisiaiadulsagiuivisenisnaaeuliney

uenanMsUsziiuensvedlsagiiuisiananud SudifemsseTsilutladuidedunsiin Uiisen
pluihmedu nléun

1. ;:J{J’JEJﬁﬁmamimaaUQﬁLLﬁmﬂﬁmﬁfw%IuLﬁamiﬁwamﬂqa (high degree of hypersensitivity)

2. Gudaiaduaslvel viewdsy Bvevideusninanselul

3. 141 P - adrenergic blocker $usie

4. fimsAsuidasesguamiily wu Huliute fessd Ta9 vierddienisveslsagiuimiEy

5. nefiufAselifivszasdannsiatadundanou

uonanil Saressz iflunsdafinuunn Fauiduanivsuemainuisegiuivneldves

dm3ufineiifuer B - blocker oy oravihlitimuidsdumsiinufiseniusihnmeainnsie
fadulsanduiiinty esndnevhlinsdnuufisenniuivhmelasld Epinephrine Tdnalaiiud uhiiu
6P - blocker #ldianzdl fonafinadae Fedunisasinirdulsagiuilifihendut msfosinsananudes
uazrafildiegissounsy uazdnmenussins is

Sequence SPC 1.3.82Pg.5



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

4.5 Sunshsenfuendun wiesunsisendun (nteraction with other medicinal products and other forms
of interactions)

theafnansnegiiuf vietadulsgiui Lifldunsnienduendu wilunsdfivsnaudeatnasie
piwivanevtinluvinderiu desilsfeufjisentiungy  (crossreactivity of allergens) WAE AT
mmzamaqﬁ:ﬂmaﬁ’mmiﬁaqmﬁ wiazylawaz MIvhatgansneniiuilag proteolytic enzymes fifluansie
Diluiusiaz e

asnegiunlseuliiiinalumsviangansnegiiuivesazesunasivuazauusd Jsanunsanauiule
4.6 nstdluaniiinssiuazanisyninaliuuums (Pregnancy and lactation)

Tehly arliGumsintndulsagiuiluanifngsd esndnAedufisewhnefintu uay
Fududedinssnw eaianisuria mseaeadeufinue vedunseundintuasssld esndalid
nsfnwiRgiurataAssmesilufuanudufivieszuuduiug, nsiinssd, madulvesiison,
naensumsduasienside Semsldoniedresines T uasdsudiurmumnyavegnasounreulunsivieniu
N

4.7 HafoANEINTALUNITTUT LazyinaunulAsesdns ( Effects on ability to drive and use machine)
Weannldiiteya ArsufURmuiwmeds

4.8 1M 3lifeUszasd (Undesirable effects)
iosnmmadeuniwimsiovifiuasmsdnindulsandust 1unsliasneguiiduasuidnluly

$une frdunsfromagiuidadufessaun widenegiuiiusuuss Aenduenslifisssasd 89
Fuunteiilu 2 vila fo

481 M3 AnUGATeNamzd (local reaction) e van was Auviadidn msdnuilusalssmany
msvnamgivdansantadulsagiuildaeiudiosay 26-86

swaniludszmalnelaonisfnuuuudeundmuii nsiaiadulsagiui 42,810 a%s fims

Unanniaed Sovay 4.8 WumsuiwiiAnduiui fovay 4.08 wanifind Jevas 0.77

4.8.2 U§A3ewWihny ( systemic reaction)

HuufAsefitniAntuegisndifonelu 30 unil nded fasiiernmsethalnegramiltad fo
fund ( diffuse  erythema) Au ( pruritus) s3udsAuaun, Auan, Auluae, ddle, 1 w84 audiy
(urticaria/angioedema), aonaufu (bronchospasm), NaadLdssuiu (laryngeal edema), LﬁENL‘IJSEJu, AU
sudons. ameladeseng, nuead, Sen, uenanidenatennsuiluln, eduld ondeu, eudu, Ui
94, 18990, LEU, YR 18 mfhff%’mLﬁuﬂ,ﬁﬁ%mﬁ’amaﬁLﬁmmﬂmiamfﬂ%u‘hﬂgﬁLLﬁlﬁLLaxﬁaﬂlﬁ%ms
Snwlae@n Epinephrine

LﬂmﬁﬁmsLL‘u'aivﬁ"‘uﬂmmumwamﬁﬂ%mﬂ"qmaﬁﬁﬁmmmuLmﬂﬁi’mﬁ’uLLé’qLMﬁi']amu a1an
asAnslsnniuilan (World Allergy Organization, WAO) ImmﬂsmmLﬁzjwmm%mamwmwaf\mmmm%mi
LLUQSuﬂ‘Uﬂ’J’]&JiuLLSJ‘U@QﬂQﬂiEJ’W]’Jﬂ’]EJﬁ]’]ﬂﬂ’]iQﬂ%ﬂ‘lquiﬂﬂmLLWLWE]IMLWJ@UFWWQI@H Faaztlianunse
LtJi&Jumausuaaﬂammﬂaamamaamﬂmﬂ%u‘lmquLLmuLLmaviwmulmmu

WAO grading system f:l,l,ﬂaﬂaﬂmiul,l,iwaquﬁﬂ'%mﬂ?i’amsﬁLﬁmﬁuLﬁu 5 SEHU AIUTEUUDTENY
fAne1n1s (Ao Aauks, M1, madumeladiuuy , Mafumneleduans | ssuumaiue s, ssuuilouas
viaeaden, Huq)

MeuAnfUUiiohnme nmsdeiatulsagiusivesiasemanudosas 3.7 vesie
vide%orar 0.3 1895 uIuASIRian warsnsmeny 1 510 lunsdn 2.5 duads

Sequence SPC 1.3.B2Pg. 6



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Foyaluvszmealneannsinmuuuluirsi nusasnainuiisevhnendsnsdniadu
Sovaw 0.57 vosdnauadeiian uafuvia mild - moderate $ovaw 0.46 waw ¥lla acute severe reaction
$ovar 0.11 lanuiimameiiniy

msuBsnemEiivdinsaatatuiiiatunasnss oraduedowanshifinedaudsged
wAnUfATegfuivneld Temafvnunavesipduluginemaniifeminseiinge T

4.9 Mm3lasuenuiuvng (Overdose)
windUaelasuiadulsagluiiiuuung fenadnenislificlszasidiinaruds Tude 4.8

5. AuanUANILAdY¥INeT (- Pharmacological properties)
nslithenatnnanstegiuilumsdnulsaniu anedidernaguesesimasudielanuuzlidond
allergen vaccine vio¥ndulsagiu inszdinsfnuiseiusuinmssnuilagisd viliAniinsudsundadlunis
Mauresszuugiiduiuresinmglaas
Tneiflosunelésutatulsngiuidly aufnmadeundadasagudsd
N. MINBUAUBIVEY T lymphocyte soansnaniiui \Waswa1n Th, immune response 3vilii
Aelsandust u Th, immune response afiunmrusnivesinenie Bendill immune deviation 1intu
. MInguaUsIseasneniuianas lagdl cytokines i Th, Wy IL-4, IL-5, IL-13 waq
genintioas 13un313l immunologic tolerance W38n1Y anereylintu
A, szduTes specific IgE Tudsy ﬁn%qa%ﬂuiwsLLiﬂmaamiami’ﬂ%u FDUNTIADYY BRAY LAz
NUIINTUEIEHINA1S 970 mast cell waz basophil W Baviuanasie
3. WULNITESS IgGﬁﬁi’ﬁwamamsdaqﬁLLﬁ (damannfle 1eG,) 7i3endn Blocking Antibody Aatu
mawBsunlasdiiniull Yagtuidiod Winrnnisfiuaslduasiegiuisiuunnannisintadu
viliAnnsnevauses regulatory T cell (Treg) waziin1snds IL-10 fu TGF—B%&ﬂ@ﬂ’]ia%ﬁﬂ IGE willfiunnsadna
IgG, 1A% ISAIL-10 §381311308AN15VN91UVBY eosinophil wavlwadmeisitu vaefufinansadne 115, IL-
6 uay GM-CSF BavilsiiAn inflammation #2e
mssnwilsagiiul Tnensdnthenataanansiegiuifidoinduangueseinisvesting Wiluly
$unendiaztiony n 4-7 fulefuswuiidatumudidunildaunnganiigaesuldlag iAanuwidy Huisi
Noon uag Freeman iﬁﬁﬂmmaaﬂu@ﬂaEﬁﬁL‘f]uiiﬂmﬂﬂé“ﬂLauqﬁLLﬁﬁLLﬁagammawﬂw wavsrealidous U w.a.
2454 Fuustuduunldfineinwifsfuasnegiuisiadudninn laewamiglsdu Sawuh mssnvilagisi
lonafwaziinnudasnsiy
tagtumsdniadulsagiiuW duindunsinulaeaseiianivg uasituisifesfiannsaasuams
Fiduedlsald {lhelsagiuisesilonmaldidriinisinundeisimuanuadasla
6. Pharmaceutical Particulars

6.1 List of excipients

No. Name of excipients
1 Sodium chloride
2 Dibasic sodium phosphate
3 Monobasic potassium phosphate
4 Phenol
5 Glycerin
6 Water for injection

Sequence SPC 1.3.B2Pg. 7



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

6.2 Incompatibilities
wenINavideyaatuayudu linisuay AllervAC HOM-DF Auipdusiinaulunssusndnenieiv

6.3 Shelf life
24 \@oU HUNTUNNER

6.4 Special precautions for storage
Huliluiionmgi 2-8 *g
6.5 Nature and contents of container

AllerVAC HDM-DF gnussalagisusimainidielusanenda ( USP Glass Vial Type ) Undaegnens butyl
rubber stopper Wag Flip-off Aluminium cap #3891a1kA2 Unsagiwana@n

7. (Wan
U3HW Lsanundunssy insvmesihsii 9ain
Wau?l 55/2, 55/11 vgjfl 1 auuuIane-Tagassal suamanen snewvstuma Sminuasuss
3. 0-2800-2970-6

8. &Luaiéiy’]ma‘uﬁ ( Marketing Authorization Numbers)
Tuoygnnane el i 2/2546

9. Junlasuayn
Date of first authorization: ...,

10. 5’u17im’%amaﬂmi (Date of revision of the text)
31 funeu 2560

Sequence SPC 1.3.B2Pg. 8



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Summary of Product Characteristics (SPC) + Lonan591994

dalaasuin wUADU-AEN
AllerVAC HDM-Df

1. FowAnduaien  (Name of Medicinal Product)

1.1 o (Product Name)

AllerVAC HDM-Df

1.2 ANUkse (Strength)

10,000 AU/ml

1.3 gUuuwese1 (Pharmaceutical Dosage Form)
Wuwiherusieange Ta lifidaundwdesssy dmsudadnluinmiauseldnmis

2. VnauagnuaudamendiAgy  (Quality and Qualitative Declaration)

Sequence SPC

2.1 anantiAdne @iy (Qualitative Declaration)
AllerVAC HDM-Df luthenafinansnegfiwianlsiuila Dermatophagoides farinae fifiAauus i
10000 Allergy unit/fiadans (AU/ml) Tagusznaunigansnaniiuiivian Ae Der f1 uag Der f2

Ref 1 p.533

Dust mites. Crude house dust extract is generally an inap-
propriate substitute for house dust mite extract because the
protein content is not restricted to dust mite allergens, nor does
it necessarily guarantee inclusion of dust mite proteins. Immu-
notherapy with standardized dust mite is generally more effective
than that with crude house dust allergens. The house dust mites
Dermatophagoides farinae and Dermatophagoides pteronyssinus
contain 2 major allergen groups that are immunologically cross-
reactive: Der p 1 and Der f 1 and Der p 2 and Der f 2. Sixty percent
or more of mite-sensitive patients react to these 2 major allergen
dust mite groups. Allergens from other species of mites (eg. Blo-
mia tropicalis and Euroglyphus maynei) partially cross-react with
allergens from Dermatophagoides species.”*** Only 50% of the
projected amounts of each of the 2 house dust mites (D preronys-

2.2 YSnaushenddey (Quality)'
Usnawesansnenfiuifidideyues D. farinae Yalu Allergy Unit (AU)

10,000 AU/ualay
\WisuiflsuAuusaiu standardized mite extract reference #léan CBER (The Centre for Biologics
Evaluation and Research) wesdiniuAnenssunIsaImskazen Ussinmaansgonsnt (US FDA) lagldds
ELISA inhibition

1.3.B2Pg. 9



3.

PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Ref.1 p.S35

AEEELAE S ] ORI T ST R LS LLEELELILALLIAT AP L BT LE R L

tracts have a greater amount of albumin than cat hair extracts.”
Dust mites were originally standardized in AU by means of the

376

RAST assay. Subsequent IDsgEAL testing indicates that the AU is
bioequivalent to the BAU, and therefore the original AU nomencla-
ture was retained.*”” Thus dust mite extracts are still labeled in AU.

Allergen extract preparation

Summary Statement 77: Allergen immunotherapy extract

preparation should be performed by persons experienced
and trained in handling allergemt pruducts. A customized al-

[ [ T ) TR S R BT T T I T

anwaguazFULUUEIMNLA§YNSSa (Pharmaceutical Form)
eUsmnte la luddauisdivieswau

4. AuanUAnneadin - (Clinical Particulars)
4.1 Youdldlunsdhw (Therapeutic indication)’

Sequence SPC

Jutrduiiiosnulsnglud dmsudtelsagiiuimeszuumela Toun Tsmayndniaugiiu lsadin

Qiui uazfUhelsamsniaugiuiindnnusiuiulsaayndniaugiiun Feiluseifennisuagnanisnaaaugiu
waneiwilady uwasidousd Aedl

armsunauiinanssnuseguandinueziunuiuni 1 Y

lanunsamuauenislalagBida nandesansnogiui

filsmayndnausiurivlsaiia
anaiinalunistosiumsiialsadinlugiidulsaayndnaunfiui
soulufihefiaunsalinnusiuufiolunisdatpdunuimue

Ref.1 p.S12

EFFICACY OF IMMUNOTHERAPY
Allergic rhinitis, allergic asthma, and stinging insect
hypersensitivity

Summary Statement 6: Immunotherapy is effective for the
treatment of allergic rhinitis, allergic conjunctivitis, allergic
asthma, and stinging insect hypersensitivity. Therefore immu-
notherapy merits consideration in patients with these disor-
ders as a possible treatment option. A

Many double-blind, placebo-controlled randomized clinical
trials demonstrate a beneficial effect of immunotherapy under a
variety of conditions.”**' Immurn:ll:'lmml:lj,-r is effective for the
treatment of al]e;glc rhinitis’’ (including ocular S}rmplumsgz}, al-
lergic asthma,”*""%' %3 and stinging insect hg r'swﬂruaiLi'l.ritjf"”;‘35
and is effective in both adults and children.**? Its efficacy is
confirmed for the treatment of inhalant a]le:rgy caused by
pollens,”* 1! fungi,'197 4nimal allergens,'S-21 2247108111 g, o
mites, ! 7-53-84.112- '2“ and cockroaches.'*! There have been no con-
trolled trials of fire ant whole-body extract, but it does appear to be

lanunsamuruennislalaenislden wielinatrafssnnmsldemielddesnisldendunaiu

1.3.1.2%°g. 10



TABLE Il Indications for allergen immunotherapy in patients with allergic rhinitis, allergic conjunctivitis, or asthma

PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Ref.1 p.S13

Allergen immunotherapy should be considered for patients who have demonstrable evidence of specific IgE antibodies to clinically relevant allergens. The

decision to begin allergen immunotherapy might depend on a number of factors, including but not limited to:
patient’s preferencefacceptability;

adherence:

medication requirements;

response to avoidance measures;

adverse effects of medications:

coexisting allergic rhinitis and asthma; and

possible prevention of asthma in patients with allergic rhinitis

Potential indication: atopic dermatitis, if associated with aeroallergen sensitivity:

4.2 PUneazIoN1sEn (Posology and method of administration)L2

Tglduvun 26 w38 27 G % i1 uay tuberculin syringe

Ref.1 p.530

Injection techniques

Summary Statement 60: Allergen immunotherapy extract
injections should be given with a calibrated small-volume
syringe with a 26- to 27-gauge Y2 or 3/8-inch nonremovable
needle. C

Immunotherapy should be administered with a 26- to 27-gauge
syringe with a ¥2- or 3/8-inch nonremovable needle. Syringes
specifically designed for immunotherapy are available from
medical supply companies. Although recent Occupational Safety
and Health Administration guidelines mandate the use of safety
needles with allergy injections, recent publications indicate a
potential increase in accidental needle sticks with the use of safety
needles compared with standard syringes.* 71

Antigens from different vials should not be combined in a
single syringe.

Summary Statement 61: The injection should be given sub-
cutaneously in the lateral or posterior portion of the arm. D

Immunotherapy should be given subcutaneously. Subcutane-
ous injections result in formation of a reservoir of allergen
immunotherapy extract that is slowly absorbed. Absorption that is
too rapid, such as after an intramuscular injection, could lead to a
systemic reaction. The skin should be pinched and lifted off of the
muscles to avoid intramuscular or intravenous injection and to
increase access to the subcutaneous tissues.

55w wundu 2 seey

Sequence SPC

sz8y Build - up: YW nkAzANILTWIR AR IRenlWInAn LYY
- Taenald 019iEuduAIn sEAUANUNTUNEE1 1:1,000 vi3e 1:10,000 wiUiefiuiuing
NUTEIROIMNTUALNANINAFBUNIWINIEIVITL 819F003UAUN SeAUANUITLTUALIR

979111771 1:10,000
- AedUaviay 1-3 ASY AUANUTUTUDISEAU Maintenance

sl - leaanluiinidavselaimis (intradermal %38 subcutaneous injection) USIadLUY

1.3.1.26g. 11



PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Ref.1 p.S26-27

IMMUNOTHERAPY SCHEDULES AND DOSES
Starting doses

Summary Statement 47: The starting dose for build-up is
usually a 1,000-fold or 10,000-fold dilution of the maintenance
concentrate, although a lower starting dose might be advis-
able for highly sensitive patients. D

There are 2 phases of allergen immunotherapy administration:
the initial build-up phase, when the dose and concentration of
allergen immunotherapy extract are increased, and the mainte-
nance phase, when the patient receives an effective therapeutic
dose over a period of time. If the starting dose is too dilute, an
unnecessarily large number of injections will be needed, resulting
in a delay in achieving a therapeutically effective dose. On the
other hand, if the starting dose is too concentrated, the patient
might be at increased risk of having a systemic reaction.

When choosing the starting dose, most allergists/immunolo-
gists start at a dilution of the maintenance concentrate that is
appropriate based on the sensitivity of the patient to the allergens
in the extract, which, in turn, is based on the history and skin test
reactivity.

Common starting dilutions from the maintenance concentrate
are 1:10,000 (vol/vol) or 1:1,000 (vol/vol), although more diluted
concentrations frequently are used for patients who are highly
sensitive, as indicated by history or skin test reactions.

Frequency of build-up injections

Summary Statement 48: The frequency of allergen immu-
notherapy administration during a conventional build-up
phase is generally 1 to 3 injections per week. D

A number of schedules are used for the build-up phase of
immunotherapy. The most commonly used schedule is for
increasing doses of allergen immunotherapy extract to be admin-
istered 1 to 3 times per week (see Table E4 in this article’s Online

Darnncitors ot mnene samianling acre far an avamnla oF 2 caneran

nsievnenanaasnegiiviwuziililonheadanilanududuggn As 10,000 AU/
NAUAULNIE S ULTD919 (diluents) NUSIAINNLED LU WLNEDNE human serum albumin (HSA) 0.03%,
buffered saline ¥3aunnde lagisuduaIN 0.5 Wa. YoswaiaNiutugeEn Nauiu 4.5 1a. YaeIeN

o o A = | o . . o 1
d1IULADAN LLa%LQ@QWQW@lﬂIuaﬂHm% ten-fold dilution A4M1519

. sedun LT vy,
JYAUYDY “ y . Wd U
- ORREN wgana(ua.) - AU/4ua.
A13L3929 ¥ . 139919 (Wa.)
VYDNUIYIENA
0 Wudugaan RIS - 10,000
1 Maintenance 0.5 1. WuTu 4.5 1,000
2 1:10 0.5 ua. [WauduszRui 1 a5 100
3 1:100 0.5 ua. Waduszaud 2 a5 10
a 1:1,000 0.5 va. [Wuduszsud 3 45 1
5 1:10,000 0.5 wa. [Wuduszud a 45 01
6 1:100000 0.5 1@, Waduszeud 5 a5 0.01
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empiric but might be as short as 1 day without any increase in the
occurrence of systemic reactions>™ if there is a need to achieve a
maintenance dose (eg, allergy season is approaching) or for prac-
tical reasons (eg, patient’s schedule). Alternatively, accelerated
treatment schedules, such as rush or cluster regimens, can be
used that more rapidly achieve maintenance dosing. These cluster
and rush dosing schedules are discussed in Summary Statements
52 through 55.

Allergen immunotherapy extracts used during the build-up
phase usually consist of three or four 10-fold dilutions of the
maintenance concentrate. The volume generally is increased at a
rate that depends on several factors, including (1) the patient’s
sensitivity to the extract, (2) the history of prior reactions, and
(3) the concentration being delivered (with smaller percentage in-
crements being given at higher concentrations).

In the case of VIT, the aim is to achieve a uniform maintenance
dose of 100 pg of each venom: to this end, patients might be
expected to tolerate relatively large local reactions that might not
be considered acceptable with inhalant immunotherapy.Dose
adjustments for systemic reactions

Summary Statement 49: The dose of allergen immunother-
apy extract should be appropriately reduced after a systemic

. reaction if immunotherapy is continued. D

28¥ Maintenance : AANTuvsheainasneiuiilvinalun1sinw
- dgnadalsulaenilieglutieninuuss 500 - 2000 AU/Ua
- dann 2-6 dUan

Ref.1 p.S39

TABLE IX. Probable effective dose range for standardized and nonstandardized US- licensed allergen extracts

Labeled potency Probable sffective Range of estimated major allergen
Allergenic extract or concentration dose range content in US-licensed extracts
Dust mites: D farinae 3,000, 5,000, 10,000, 500-2.000 AU 10,000 AU/mL
and D preronyssinus and 30,000 AU/mL 20-160 pg/mL Der p 1, Der f 1*
2-180 pg/mL Der p 2, Der f 2%
T78-206 pg/mL Der p 1, Der f 11
13-147 pg/mL Der p 2, Der f 2t
Cat hair 5,000 and 10,000 BAU/mL 1.000-4,000 BAU 10,000 BAU/mL
20-50 pg/mL Fel d 1*§
30-100 pg/mL cat albuming
Cat pelt 5.000-10,000 BAU/mL 1,000-4,000 BAU 10,000 BAUfmL

Sequence SPC

20-50 pg/ml Fel d 1%}
400-2,000 pg/mL cat albumin§
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Maintenance schedules

Summary Statement 59: Once a patient reaches a mainte-
nance dose, the interval between injections often can be pro-
gressively increased, as tolerated, up to an interval of 4
weeks for inhalant allergens and up to 8 weeks for venom.
Some subjects might tolerate longer intervals between main-
tenance dose injections. A

Once a patient who is receiving inhalant allergen immunother-
apy reaches a maintenance dose, an interval of 2 to 4 weeks
between injections is recommended, provided clinical improve-
ment is maintained. Some subjects might tolerate longer intervals
between maintenance dose injections.

The interval between flying Hymenoptera venom injections can
be safely increased up to 8 weeks or even 3 months in some patients
without loss of efficacy. Although studies have demonstrated
effectiveness at 3-month intervals.*"*>'° 6-month intervals be-
tween injections resulted in an increase in reactions to field
stings.*'® For imported fire ant immunotherapy, there are no studies
demonstrating efficacy beyond standard maintenance injection in-
tervals. In other patients, greater efficacy, fewer reactions, or both
might occur with shorter intervals between injections. Therefore
the interval between allergen immunotherapy injections should
be individualized to provide the greatest efficacy and safety for
each patient.

sgazalumssnw : 35U

Ref.1 p.S18

immunotherapy vials or lots) or changes in the management of
underlying allergic disease or comorbid conditions.

Duration of treatment. Summary Statement 24: The
patient’s response to immunotherapy should be evaluated
on a regular basis. A decision about continuation of effective
immunotherapy should generally be made after the initial pe-
riod of 3 to 5 years of treatment. Some patients might experi-
ence sustained clinical remission of their allergic disease after
discontinuing immunotherapy, but others might relapse. The
severity of disease, benefits sustained from treatment, and
convenience of treatment are all factors that should be consid-
ered in determining whether to continue or stop immunother-
apy for any individual patient. D)

The patient’s response to immunotherapy should be evaluated
on a regular basis. The severity of disease, benefits obtained from

Ref.2 p.5
gency treatment.

e The optimal duration of immunotherapy is still
unknown. Many clinicians advise 3-5 years of
therapy for patients who have had a good
therapeutic response. However, the decision to
discontinue allergen immunotherapy should be
individualized.

- Qavaral ctndiee cnnaect that venam imminn.

1.3.1.2%q9. 14



Sequence SPC

PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

4.3 Yovuly (Contraindication)1

Lifidevuldeerafinuin (Absolute contraindication) lunsiniaduiosnwilsagiini enviudilad

913 viselifvdngrudaauindulsaglivi isannismegeunfuivneiimi wionsmsiam specific Isk Tu

BRI

Ref.1 p.S13

PATIENT SELECTION
Clinical indications for allergic rhinitis and allergic
asthma

Summary Statement 7: Allergen immunotherapy should be
considered for patients who have demonstrable evidence of
specific IgE antibodies to clinically relevant allergens. The de-
cision to begin allergen immunotherapy might depend on a
number of factors, including but not limited to patient’s pref-
erence/acceptability, adherence, medication reguirements,
response to avoidance measures, and the adverse effects of
medications. D

Randomized, prospective, single- or double-blind, placebo-
controlled studies demonstrate the effectiveness of specific

Ny v Au & . . . . PR pRp a & o a
wiilterudalu relative contraindication lugthenillsanienigunslsa fenadudunsie mniin

UHN3e0TURTIT19N88E19TUKTY (severe  systemic  reaction) 91NM3@aTAZUlsAQIUN w3ea1nslY
Epinephrine Liiesnwunienmaniu dldun lsailavsenasndenuiedn wu nduillewlameiiiadu

lalu1 (recent myocardial infarction), luntienainiilaviaden (unstable angina), aAngiladedony

(significant arrhythmia) wazlsannududengfidinuaulild fuienidulsavenvienaonauifiaussanin

Vangayideluagnann wazdthelsaiiniionssuusaasdildansamuaulinenlamesn
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Special precautions in patients with asthma

Summary Statement 43: Allergen immunotherapy in asth-
matic patients should not be initiated unless the patient’s
asthma is stable. C

Patients with severe or uncontrolled asthma are at increased
risk for systemic reactions to immunotherapy injections,"**'**'%?
Three surveys found that deaths from immunotherapy were
more common in patients with asthma that was symptomatic,
labile, or both."***'*'* Thys allergen immunotherapy should
not be initiated in patients with poorly controlled asthma
symptoms.lm

Summary Statement 44: Medical conditions that reduce the
patient’s ability to survive the systemic allergic reaction or the
resultant treatment are relative contraindications for allergen
immunotherapy. Examples include severe asthma uncon-
trolled by pharmacotherapy and significant cardiovascular
disease. C

Alternatives to allergen immunotherapy should be considered
in patients with any medical condition that reduces the patient’s
ability to survive a systemic allergic reaction. Examples include
patients with markedly compromised lung function (either chronic
or acute), poorly controlled asthma, unstable angina, recent myo-
cardial infarction, significant arrhythmia, and uncontrolled hyper-
tension. Under some circumstances, immunotherapy might be

1.3.1.20Pg. 15
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B-Blockers and ACE inhibitors

Summary Statement 37: Exposure to B-adrenergic block-
ing agents is a risk factor for more serious and treatment-
resistant anaphylaxis. Concomitant use of B-blockers and al-
lergen immunotherapy should be carefully considered
from an individualized risk/benefit standpoint and incorpo-
rate the patient’s preferences in the medical decision-
making process. C

B-blockade can enhance mediator release in the setting of IgE-
mediated and non-IgE-mediated anaphylactic reactions>"**%;
might intensify pulmonary, cardiovascular, and cutaneous end-
organ effects of mediators; and has been associated with increased
mortality in experimental anaphylaxis induced by either immuno-
logic or nonimmunologic mechanisms.”**>*° Patients who are re-
ceiving B-adrenergic blockers might be at heightened risk should
they experience a systemic reaction to an allergen immunother-
apy injection because epinephrine might be less efficacious; epi-
nephrine administration might also paradoxically worsen
anaphylaxis throu 7gh facilitating unopposed «-adrenergic and va-
gotonic effects.” "'

There are 3 potential elements of risk that can be influenced by

SRl Luaqmﬂwmmmﬂgﬂiﬂ’mmwmma wazdndudedld adrenaline daufiesnw o1aliilsina WSEYN

1 < £ g N v Y oia va a o a A o a v oA @ 2 toaA
QIJ’JEJL@ﬂ’EJ"IQU@EJﬂ’J’] 54 uﬂiuuaﬂmimmmumasﬂm‘hmﬂuLLW Wesnnwndnenalusiuiely

Ref.1 p.S16

SPECIAL CONSIDERATIONS IN IMMUNOTHERAPY

Allergen immunotherapy in children

Summary Statement 17: Immunotherapy for children is ef-
fective and well tolerated. It has been shown to prevent the
new onset of allergen sensitivities in monosensitized patients,

& waE

as well as progression from allergic rhinitis to asthma. There-
fore immunotherapy should be considered along with phar-
macotherapy and allergen avoidance in the management of
children with allergic rhinitis/rhinoconjunctivitis, allergic

asthma, and stinging insect hypersensitivity. B

Summary Statement 18: Immunotherapy can be initiated
in young children. Indications are similar to those of other

age groups. D

Asan LLaszﬂé{qmmmmiﬁuLLiﬂmaqﬂﬁﬂ%mQtﬁLLﬁﬁguLLﬁq"Lé’mﬂ LLﬁﬁﬁwﬁﬂgwuﬁuamdﬂuLﬁﬂma'wﬁmiam
fodulsngiuldnarlunisanoinis wasdlinalunstestiuldliinnme gluiinomsnegfiuiuiadudiuiu
samﬁammiaﬂmf'fuiﬂﬁﬁnﬁtﬂuiﬁﬂagﬂé’ﬂLauqﬁuﬁ Aadulsaitamuanld dafuismsiinnsanddon
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Although there is some disagreement about the role of allergen
immunotherapy in children younger than 5 years, there have been
reports of effectiveness of allergen immunotherapy in this age
group.®™! In children with aller%u: rhinitis, allergen immuno-
therapy might prevent asthma.*”'**'** However, allergen immu-
notherapy for inhalant allergens is usually not considered in
infants and toddlers because (1) there might be difficulty in com-
municating with the child regarding systemic reactions and (2) in-
jections can be traumatic to very young children. Therefore each
case should be considered individually by weighing the benefits
and risks. For children who have had a history of anaphylaxis to
stinging insects or have severe allergic disease, the benefits of al-
lergen immunotherapy might outweigh the risks.

Immunotherapy can be initiated in young children less than 5
years of age if indicated. Indications should be based on the
severity of the disease, risk/benefit ratios, and the ability of the
physician to correlate the clinical presentation with appropriate
and obtainable allergy testing. There have been several reports of
efficacy and safety with immunotherapy in children as young as 3

Ref.1 p.S17
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indicate that children are more at risk to conventional SCIT.
Summary Statement 19: In patients who otherwise have the
indication for specific immunotherapy, there is no absolute
upper age limit for initiation of immunotherapy. D
Immunotherapy can be considered in the treatment of patients
of all ages, and the risk/benefit assessment must be evaluated in
every situation. Some patients might be taking medications that
could make treatment of anaphylaxis with epinephrine more
difficult, such as B-blockers, or might have significant comorbid
medical conditions, such as hypertension, coronary artery disease,
cerebrovascular disease, and/or cardiac arrhythmias. Some of
these conditions can occur more frequently in older subjects.
However, immunotherapy can provide significant benefits in
the older adult population and should be considered if the
appropriate indications are present and there are no significant
comorbid conditions. A study that compared the clinical efficacy
of immunotherapy in 2 age populations (>54 years vs <54 years)
found a similar reduction in medication use and improvement in
symptoms in the 2 age groups.'™*
The patient’s age alone should not preclude the consideration
of allergzen immunotherapy, and clinical benefits have been
reported.

193
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Immunotherapy in patients with immunodeficiency
and autoimmune disorders

Summary Statement 21: Immunotherapy can be consid-
ered in patients with immunodeficiency and autoimmune dis-
orders. C

There are no controlled studies about the effectiveness or risks
associated with immunotherapy in patients with immunodefi-
ciency or autoimmune disorders. Concern about the increased risk
of immunotherapy in such patients is largely hypothetical.

A review article suggested guidelines for treatment of HIV-
positive patients who meet the criteria for allergen immunother-
apy. Immunotherapy was recommended for pollen and mite
allergy in patients who have early to middle HIV disease, which
is defined as a peripheral CD4 count of 400 or more cells/pL with
no history of opportunistic infections or other AIDS-associated
pathology and no evidence of plasma HIV viremia.”™ Close mon-
itoring is recommended monthly for the first 3 months and then

waglin1ssnwuisengiuiminieienaiatu Inedunmduazyaainsilasunisiineusunaglinmsiiadouas
Snwlsegeaviuniad desdigUnsaluazenfiagldsnuufisengiuiinnigegnion e My lae Epinephrine fig
gneghausnililumssnuudisenglivinnieuazgtieasegluanuguavesunmdagiatoy 30 wiindans
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LOCATION OF ALLERGEN IMMUNOTHERAPY
ADMINISTRATION
Supervising medical personnel

Summary Statement 62: Regardless of the location, aller-
gen immunotherapy should be administered under the direct
supervision of an appropriately trained physician, qualified
physician extender (nurse practitioner or physician assistant),
or both in a facility with the appropriate equipment, medica-
tions, and personnel to treat anaphylaxis. D

The physician and personnel administering immunotherapy
should be aware of the technical aspects of this procedure and
have available appropriately trained personnel, resuscitative
equipment/medicines, and storage facilities for allergen immu-
notherapy extract. Physicians and other health care professionals
should be able to recognize early signs and symptoms of
anaphylaxis and administer emergency medications as necessary.

The physician and staff should be aware of situations that might
place the patient at greater risk for systemic reactions
(eg, concomitant medications that can interfere with emergency
treatment, such as B-blockers; acute illness; and asthma exacer-
bations at the time of allergen immunotherapy extract injection).

Appropriate adjustment of dose should be made. as clinically
indicated. The physician whose office prepared the patient’s

1.3.1.2%g. 18
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Ref.1

allergen immunotherapy extract should provide adequately la-
beled allergen immunotherapy extract vials, detailed directions
regarding the dosage schedule for build-up and maintenance,
and instructions on adjustments that might be necessary under
the following circumstances:

e when providing patients with new vials;

e during seasonal exposure to allergens that are in the pa-
tient’s allergen immunotherapy extract to which the patient
1s very sensitive;

e if the patient has missed injections; and

e when reactions occur to the allergen immunotherapy extract.

Any systemic reaction to allergen immunotherapy should be
treated immediately with epinephrine, and the physician whose
office prepared the allergen immunotherapy extract should be
informed. This might require a return to the allergist/immunol-
ogist’s office for treatment and re-evaluation.

p.S21

Timing of anaphylactic reactions to immunotherapy
injections

Summary Statement 33: The majority of safety data on al-
lergen immunotherapy reactions are in the context of 30 min-
utes. Because most serious systemic reactions from allergen
immunotherapy occur within 30 minutes after an injection,
patients should remain in the physician’s office/medical clinic
for at least 30 minutes after the immunotherapy injection. C

A review of the literature indicates that most systemic reactions
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U

Therefore although severe systemic reactions to allergen im-
munotherapy are uncommon, serious systemic reactions (some
fatal) can occur.

Summary Statement 32: An assessment of the patient’s cur-
rent health status should be made before administration of the
allergy immunotherapy injection to determine whether there
were any health changes that might require modifying or with-
holding that patient’s immunotherapy treatment. Poorly con-
trolled asthma has been identified as a risk factor for a severe
immunotherapy-induced reaction. Before the administration
of the allergy injection, the patient should be evaluated for
the presence of asthma symptoms. One might also consider
an objective measure of airway function (eg, peak flow) for
the asthmatic patient before allergy injections. B

In the AAAATs survey of physician members on immunother-
apy- and skin testing—induced fatal reactions and NFRs during the
period of 1990-2001, 15 of the 17 fatalities occurred in patients
with asthma, and in 9 patients not optimally controlled asthma
was considered the susceptibility factor that contributed to the fa-
tal outcome.'* The most severe NFR, respiratory failure, oc-
curred exclusively in asthmatic patients, and 4 (57%) of 7
asthmatic patients had a baseline FEV of less than 70% of pre-
dicted value."®

In the most comprehenswe evaluation of fatalities a“ocmted
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of 36%. These studies suggest that labile asthma, severe asthma,
or both is a risk factor for immunotherapy.

In addition to symptomatic asthma and injections administered
during periods of exacerbation of symptoms, other risk factors for
immunotherapy that have been identified include the presence of a
high degree of h}rpersensitivltly use of B-blockers, injections from
new vials, and dosing errors.” With the exception of dosing errors
and a high degree of hypersensitivity, these risk factors can be min-
imized by performing a preinjection health screen before the ad-
ministration of the allergy immunotherapy injection. This
preinjection evaluation might include a health inquiry administered
verbally or as a written questionnaire directed to determine whether
there were any health changes that might require modifying or

Tuns@afinuue Famuduanmnuesmsinuiisergiiuivhneldves

AUreniinan egeuiuinslvtdvseluidionlvinauings  (high degree of hypersensitivity)
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withholding that patient’s immunotherapy treatment. The preinjec-
tion health inquiry might include questions regarding the presence
of asthma symptom exacerbation, B-blocker use, change in health
status (including pregnancy), or an adverse reaction to the previous
allergen immunotherapy injection. The preinjection evaluation
might also include a peak flow measurement to assess the airway
function of asthmatic patients (an example of a written preinjection
questionnaire can be found in the members section of www.aaaai.
org).

A patient’s asthma must be stable before the allergen immuno-
therapy injection is administered. and patients with significant
systemic illness generally should not receive an allergy immuno-
therapy injection.

dwSuftaefinuer B~ blocker oy o1avililianudedunisiiaufisengivivianieainnisan
TadulsagRwiint Weswniinailinisshwufisenglwivonielaeld Epinephrine linaludiun widu

1 - blocker ldiamzd Aeadinase duluniserdnindulsagluiliitienguil msdesiansananudes
waznailliegeseuneu uarlnmennusednseie

Ref.1 p.S23

B-Blockers and ACE inhibitors

Summary Statement 37: Exposure to B-adrenergic block-
ing agents is a risk factor for more serious and treatment-
resistant anaphylaxis. Concomitant use of B-blockers and al-
lergen immunotherapy should be carefully considered
from an individualized risk/benefit standpoint and incorpo-
rate the patient’s preferences in the medical decision-
making process. C

B-blockade can enhance mediator release in the setting of 1gE-
mediated and non-IgE-mediated anaphylactic reactions™’**;
might intensify pulmonary, cardiovascular, and cutaneous end-
organ effects of mediators; and has been associated with increased
mortality in experimental anaphylaxis induced by either immuno-
logic or nonimmunologic mechanisms.****" Patients who are re-
ceiving B-adrenergic blockers might be at heightened risk should
they experience a systemic reaction to an allergen immunother-
apy injection because epinephrine might be less efficacious; epi-
nephrine administration might also paradoxically worsen
anaphylaxis through facilitating unopposed «-adrenergic and va-
gotonic effects.”’ '’
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B-Blockers have important differences in receptor affinity,
receptor selectivity, lipophilicity, and intrinsic sympathomimetic
agonism.”®" It is unknown whether these dissimilarities translate
into meaningful differences in the setting of B-blocker—associated
anaphylaxis. Topical B-blockers have markedly less systemic ef-
fects than orally administered B-blockers but can still promote
systemic B-adrenergic antagonism. Cardioselective [B-blockers,
which mainly affect B, receptors, are less likely to promote bron-
chospasm than nonselective B-blockers, which inhibit both B,
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Principles of mixing allergen immunotherapy
Summary Statement 78: Consideration of the following
principles is necessary when mixing allergen extracts:
(1) cross-reactivity of allergens, (2) optimization of the dose of
each constituent, and (3) enzymatic degradation of allergens. B
Once the relevant allergen or allergens for each patient are
identified, a mixture that contains these allergens can be formu-
lated. Standardized extracts should be used. when available, and
can be mixed with nonstandardized extracts. Several factors need
to be considered when combining extracts, including (1) cross-
reactivity of allergens, (2) the need to include the optimal dose for
each constituent, and (3) potential interaction between different
types of allergens, when mixed, that could lead to degradation of
allergen extract components because of proteolytic enzymes.
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the proteolytic enzymes in one study,**” but another study found
short ragweed Amb a 1 was susceptible to proteases present in
Penicillium and Alternaria species extracts at relatively low
(10%) glycenn levels.?

Dust mite extracts do not appear to have a deleterious effect on
pollen extracts.* 43242 These studies suggest that pollen,
dust mite, and cat extracts can be mixed together.”’*® The effect
of the combination of high proteolytic-containing extracts on
each other or the extent of self-desradation of allersenic nroteins
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Immunotherapy in pregnancy

Summary Statement 20a: Allergen immunotherapy can
be continued but is usually not initiated in the pregnant
patient. C

Summary Statement 20b: If pregnancy occurs during the
build-up phase and the patient is receiving a dose unlikely
to be therapeutic, discontinuation of immunotherapy should
be considered. D

The physician must be aware of the benefits versus potential
risks of immunotherapy in pregnant patients. Allergen immuno-
therapy is usually not initiated during pregnancy because of
concerns about the potential adverse effects of systemic reactions
and their resultant treatment on the fetus, mother, or both (eg.
spontaneous abortion, premature labor, or fetal l'l}r[:n:l:l(ia].w5 If
pregnancy occurs during the build-up phase and the patient is re-
ceiving a dose unlikely to be therapeutic, discontinuation of im-
munotherapy should be considered.

There have been no large prospective studies investigating the
safety of immunotherapy in pregnancy. However, several

allergen sensitization in the child.

Allergen immunotherapy maintenance doses can be continued
during pregnancy. The initiation of immunotherapy might be
considered during pregnancy when the clinical indication for
immunotherapy is a high-risk medical condition. such as ana-
phylaxis caused by Hymenoptera hypersensitivity. When a
patient receiving immunotherapy reports that she is pregnant,
the dose of immunotherapy is usually not increased.

The recommended precautions for the prevention of adverse
reactions are important in the pregnant patient because of the
possible effect on the fetus, as well as the patient (see Table IV on
reducing immunotherapy risk).

There is no evidence of an increased risk of prescribing or
continuing allergen immunotherapy for a mother while breast-
feeding and no risk for the breast-fed child.
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Subcutaneous allergen immunotherapy (SCIT) is an effective
treatment for allergic rhinitis, asthma and venom
hypersensitivity and has the potential of producing serious life-
threatening anaphylaxis. Adverse reactions are generally
classified into 2 categories: local reactions, which can manifest
as redness, pruritus, and swelling at the injection site, and
systemic reactions (SRs). SRs can range in severity from mild
rhinitis to fatal cardiopulmonary arrest. Early administration
of epinephrine, which is the treatment of choice to treat

481 M3 AeUAsenanedt (local reaction) laua van uad AuUIMAEA MsAnwlussUsemany
MIvinnRnEIvaINsdniadulsaniiuiligwaudsesay 26-86
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subsequent systemic reactions. However, some patients with
a greater frequency of large local reactions might be at an in-
creased risk for future systemic reactions. C

In a survey of 249 patients undergoing immunotherapy, 71%
reported experiencing a local reaction.”'* Of the patients experi-
encing local reactions, 84.7% reported reactions smaller than the
palm of the hand. and 81.9% deemed local reactions not to be
bothersome at all or only slightly bothersome. Ninety-six percent
of the local reactors stated they would not stop immunotherapy
because of the local reactions.

Local reactions associated with allergen immunotherapy are
fairly common, with a frequency ranging from 26% to 82% of
patients and 0.7% to 4% of injections.*'**'* Two retrospective
studies compared the effect of not adjusting the immunotherapy

enululszmalnelasnsfinwwuufoundmuin nsdadadulsangiui 42,810 ATa ins
vIIIn@NEd Sovay 4.8 1 un1suiniiinduriui Sevar 4.08 waziindi Sesay 0.77
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Timing of anaphylactic reactions to immunotherapy
injections

Summary Statement 33: The majority of safety data on al-
lergen immunotherapy reactions are in the context of 30 min-
utes. Because most serious systemic reactions from allergen
immunotherapy occur within 30 minutes after an injection,
patients should remain in the physician’s office/medical clinic
for at least 30 minutes after the immunotherapy injection. C

A review nf the hitarature indicates that moct cvctamie reacfinne

Ref.1 p.525

Management of immunotherapy-induced systemic
reactions

Summary Statement 46: Epinephrine is the treatment of
choice for immunotherapy-induced systemic reactions. Risk

Ref.4 p.1062

Anaphylaxis in perspective

Anaphylaxis is an acute and potentially lethal multi-system
allergic reaction in which some or all of the following signs
and symptoms occur: diffuse erythema, pruritus, urticaria,
and/or angioedema; bronchospasm; laryngeal edema;
hypotension; cardiac arrhythmias; feeling of impending
doom; unconsciousness and shock. Other earlier or con-
comitant signs and symptoms can include: itchy nose, eyes,
pharynx, genitalia, palms, and soles; rhinorrhea; change in
voice; metallic taste; nausea, vomiting, diarrhea, abdom-
inal cramps and bloating; lightheadedness; headache;
uterine cramps, and generalized warmth.
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DEVELOPMENT OF THE NEW COLLABORATIVE
WAO GRADING SYSTEM FOR SCIT SRS

An international Joint Task Force composed of members of the
academic, clinical, and research allergy community was formed
to develop a universal grading system for immunotherapy SRs.
Existing grading programs formed the template for the grading
system. In addition to information derived from the task force
members’ clinical experience, data from SR symptoms recorded
in the literature and symgloms documented in fatal and near-fatal
reactions were utilized.'™'%%232¢ Drafis of the SR grading sys-
tem were circulated among participants, and the final draft was
discussed at a WAO meeting in Paris in January 2009. Represen-
tatives from regional and national allergy societies, various inter-
national health care organizations, and the National Institute of
Allergy and Infectious Diseases attended,

The WAO SCIT SR grading system is composed of 5 grades.
Each grade is based on organ system involved and severity. Organ
systems are defined as cutaneous, conjunctival, upper respiratory,
lower respiratory, gastrointestinal, cardiovascular, and other. A
reaction from a single organ system such as cutaneous, conjunc-
tival, or upper respiratory, but not asthma, gastrointestinal, or

Tenufgivuizeninig 1nms@aindulsagiiuiveswiaussinanuiaas 3.7 veUie

& v ° P o = v o7
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TTTmevess s WL UUBUUP PUASE O1 POIIEN [reatments, no
statistical significance was found.

P.nghteen patients (3.7%) experienced 53 SRs (0.3% of
adxm.mstered doses): 30 grade II reactions, 21 grade III
reactions and two exacerbations of a previous atopic
dermatitis. After the administration of 17526 doses, no
anaphylactic shock, life-threatening or fatal reaction were
registered.

An individual description of these reactions can be seen in
Table 1. All SRs were immediate —except for two late atopic
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mean number of injections was analyzed.

On the basis of directly reported fatal reactions (20
cases) and the GM number of injections administered in
646 responding clinics, the incidence of fatal reactions
was 1 per 2,540,000 injections. On the basis of the
arithmetic mean number of annual injections, the in-
cidence rate of directly reported fatal cases per total

Joyatulszinalngannisinwuuulutmd nudasinsfaufiseniniendnsiaingy
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SAFETY OF IMMUNOTHERAPY
Local reactions

Summary Statement 27: Published studies indicate that
individual local reactions do not appear to be predictive of

subsequent systemic reactions. However, some patients with
a greater frequency of large local reactions might be at an in-
creased risk for future systemic reactions. C

In a survey of 249 patients undergoing immunotherapy, 71%
reported experiencing a local reaction.”'” Of the patients experi-
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nature. Allergen products are intended for in vivo
diagnosis and/or treatment of allergic hypersensi-
tivity diseases attributed to these allergens” (13).
The committee which met in Geneva decided
to use the term “allergen vaccine” rather than
allergen extract to indicate that vaccines (allergen
extracts) modify or downregulate the immune

response for allergic diseases and are part of a
broad-based category of therapy presently utilized
and being developed to treat other immunologic
and infectious diseases.

Successful immunotherapy is dependent on the
use of high-quality allergen vaccines that are prop-
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allergen at intervals varying between 15 and 60 minutes over 1 to 3
days until the target therapeutic dose is achieved. Rush immuno-
therapy schedules for inhalant allergens can be associated with a
greaterrisk of systemic reactions, particularly in high-risk patients
(eg. those with markedly positive prick/puncture or in virro IgE
test responses), and premedication primarily with antihistamines
and corticosteroids appears to reduce the risk associated with
rush immunotherapy. However, rush protocols for administration
of stinging Hymenoptera VIT have not been associated with a sim-
ilarly high incidence of systemic reactions.

For a definition of specific immunotherapy, see the definition of
allergen immunotherapy.

A systemic reaction is an adverse reaction involving organ-
specific systems distant from the injection site. Systemic reactions
can range in severity from mild rhinitis to fatal cardiopulmonary
arrest. The grading of systemic reactions is based on the organ
system or systems involved and the severity.

See Table E2 in this article’s Online Repository at www.
jacionline.org for a list of summary statements without accompa-
nying explanations.

IMMUNOLOGIC RESPONSES TO
IMMUNOTHERAPY

Summary Statement 1: The immunologic response to sub-
cutaneous immunotherapy is characterized by decreases in
the sensitivity of end organs and changes in the humoral
and cellular responses to the administered allergens. A

Summary Statement 2: Reduction in end-organ response
with immunotherapy includes decreased early and late re-
sponses of the skin, conjunctiva, nasal mucosa, and bronchi
to allergen challenge; decreased allergen-induced eosinophil,
basophil, and mast cell infiltration; blunting of mucosal prim-
ing; and reduction of nonspecific bronchial sensitivity to his-
tamine. A

Summary Statement 3: Shortly after initiation of immuno-
therapy, there is an increase in CD4 " CD25" regulatory T
lymphocytes secreting IL-10 and TGF-B associated with im-
munologic tolerance, which is defined as a long-lived decrease
in allergen-specific T-cell responsiveness. With continued im-
munotherapy, there is some waning of this response, and im-
mune deviation from Ty2 to Tyl cytokine response to the
administered allergen predominates. A

Summary Statement 4: Specific IgE levels initially increase
and then gradually decrease. Levels of specific IgG1, IgG4,
and IgA increase. None of these changes in antibody levels
have been shown to consistently correlate strongly with clini-
cal improvement. A

Summary Statement 5: Increases in allergen-specific IgG
levels are not predictive of the degree or duration of efficacy
of immunotherapy. However, functional alterations in
allergen-specific IgG levels, such as changes in avidity, affinity,
or both for allergen, might play a role in determining clinical
efficacy. LB

Immunologic changes associated with immunotherapy are
complex, and the exact mechanism or mechanisms responsible
for its clinical efficacy are continually being elucidated. Immu-
notherapy results in immunologic tolerance, which is denned as a
relative decrease in antigen-specific responsiveness that might be
accompanied by immune deviation, T-cell anergy, and/or T-cell
apoptosis. Successful immunotherapy results in generation of a

COXET AL S11

population of regulatory T cells, which are CD4"CD25" T lym-
phocytes, as an early event, occurring within days or weeks. Reg-
ulatory T cells can Emduce inhibitory cytokines, such as IL-10,
TGF-p, or both.””*" The presence of such regulatory cytokines
has been described in allergen immunotherapy with Hymenoptera
venom,*? grass |:n:oll|=rl,3'4 and house dust mite allergen extracts. >
Properties of IL-10 include the induction of a decrease in B-cell
antigen—specific IgE production and increases in [gG4 levels; re-
duction in proinflammatory cytokine release from mast cells, eo-
sinophils, and T cells; and elicitation of tolerance in T cells by
means of selective inhibition of the CD28 costimulatory pathway.
As a consequence, lymphoproliferative responses to allergen are
reduced after immunolhemp}r}

Data also support the concept of a later, more delayed, allergen-
specific immune deviation from a Ty2 to a Tyl cytokine pro-
file.***! Data indicate that increases in production of IL-12, a
strong inducer of Tyl responses, might contribute to this later
shift.**

The immunologic response to SCIT is characterized by
decreases in the sensitivity of end organs and changes in the
humeral and cellular responses to the administered allergens. The
response to allergen challenge of the conjunctiva, skin, and
Tespiratory mucosa is reduced,™**® including both the immedi-
ate and delayed responses.***® With natural allergen exposure, an
enhanced sensitivity to allergen known as priming occurs. This
too is reduced by immunotherapy,* as is the nonspecific sensitiv-
ity to bronchoconstrictive agents, such as histamine.**® Eosino-
phils and mast cells increase in the respiratory mucosa and
secretions during natural allergen exposure. These infiltrations
are reduced by immunolherap}ndq'ﬂ

In patients receiving immunotherapy, initially there is an
increase in specific IgE antibody levels,** followed by a gradual
and progressive decrease in IgE levels toward or to less than base-
line levels that might continue to occur over several years. Clini-
cal improvement occurs before subsequent decreases in IgE
antibody levels, and it is clear that efficacy is not dependent on re-
ductions in specific IgE levels.”* Thus decreased levels of spe-
cific IgE do not explain the clinical response to iIl'I.lTl].l]lDﬂ'leIﬂp}'.ss
Despite the persistence of significant levels of specific IgE anti-
body, immunotherapy usually results in a reduction in the release
of mediators, such as histamine, from basophils and mast cells, a
phenomenon most relevant to the immediate phase of allergic re-
actions. Suppression of late-phase inflammatory responses in the
skin and respiratory tract generally also occur with allergen
immunotherapy.

An increase in serum allergen-specific IgA and IgG levels,
particularly of the IgG4 isotype, has also been associated with
immunotherapy. Increased levels of allergen-specific IgA have
been found in patients early in the course of il'l'IJTlUDDﬂ'lCIaP}L?'S
The properties of allergen-specific IgA include the induction of
IL-10 release from monocytes.” Although immunoreactive
allergen-specific 1gG levels increase. particularly IgG4 levels,
the correlation between the increase in allergen-specific IgG
levels and clinical improvement after immunotherapy has not
been consistently demonstrated.*****" It is likely that immuno-
therapy alters either the affinity, specificity, or both of allergen-
specific [gG.°*®* During the initial phase of ultrarush VIT, a
change in IgG specificity (ie, a change in the set of epitopes on
wasp venom antigens dominantly recognized by IgG) occurred
concomitantly with early clinical tolerance and was seen within
12 hours of ultrarush VIT (P < .001).°* VIT resulted in a change
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in IgG specificity to the major bee venom allergen phospholipase
A, to a specificity similar to that seen in healthy nonallergic sub-
jects.®® This change in IgG specificity preceded the increase in
IgG titers and was sustained for up to 6 months.®

Allergen-specific IgG induced after immunotherapy can block
IgE-dependent histamine release and also IgE-facilitated antigen
presentation to T cells.®* This latter effect is dependent on aller-
gen bound to IgE and the expression of either the low-affinity
IgE receptor (CD23) on B cells, which then serve as antigen-
presenting cells, or the high-affinity IgE receptor on dendritic
cells, mast cells, and basophils.

Although serum immunoreactive specific [gG levels are not
predictive, it is possible that functional assays of IgG, such as
detection of IgG-associated serum inhibitory activity for [gE-
facilitated allergen presentation, basophil histamine release, or
both, might be more closely associated with the clinical response
to immunotherapy, although this remains to be tested in larger
clinical trials.**

A decrease in allergen-stimulated basophil histamine release
has been demonstrated with immunotherapy, but it is not
specific to the allergens administered.®> Spontaneous in vitro
release of histamine was also reduced after 4 months of
immunutherapy.&'

Immunotherapy induces an allergen-specific reduction in
allergen-stimulated proliferation of PBMCs.*** This was dem-
onstrated after 70 days of SCIT to be induced by the release of
IL-10 and TGF-B by CD47CD25™ T lymphocytes.” The sup-
pression of lymphocyte proliferation was accompanied by re-
duced release of IFN-y, IL-5, and IL-13, indicating a
suppression of both Tyl and Tx2 lymphocyte populations. IL-
10 is a general inhibitor of proliferation and cytokine responses
in T cells while also inhibiting IgE and enhancing IgG4 produc-
tion. TGF-B, on the other hand, induces an isotype switch to
[gA. levels of which were also increased in the treated patients
in this study. The IL-10 response has been shown to occur in
the first few weeks of SCIT at allergen doses that are not clinically
effective.”” There is a suggestion that its secretion is not fully sus-
tained by the end of a year of immunothe:rapy.”m

Other studies of immunotherapy have demonstrated a de-
crease in the release of IL-4 and IL-13 but an increase in the
release of IFN-y from allergen-stimulated peripheral circulating
T lymphocytes®™ ™ or nasal mucosa."' After 4 years of immu-
notherapy. biopsies of the site of the late cutaneous reaction
showed increased cells staining for mRNA for IL-12, a pro-
moter of Tyl differentiation of T lymphocytes.* The number
of cells with mRNA for IL-12 correlated positively with the
number staining for mRNA for IFN-y and negatively with those
staining for mRNA for IL-4 in the same biopsy specimens.
Overall, the results are consistent with an early response to
immunotherapy dominated by the generation of regulatory
T lymphocytes that suppress both Tyl and Ty2 responses but
later a waning of this response and, instead, a dominance of im-
mune deviation from Ty2 toward Tyl responses to the admin-
istered allergen.

Many other changes in cells involved in the allergic response
have been reported with SCIT. Numbers of B lymphocytes
expressing the low-affinity IgE receptor (CD23) were increased
in allergic asthmatic children, and their percentage in peripheral
blood was reduced by immunot_herapy.? Plasmacytoid dendritic
cells from allergic patients showed a decreased IFN-« response
to Toll-like receptor (TLR) 9 stimulation.”* This was restored in

J ALLERGY CLIN IMMUNOL
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patients on immunotherapy. Numbers of cells expressing the cos-
timulatory molecules CD80 and CD86 were reduced at the site of
the late—l:'hase cutaneous reaction In subjects recelving immuno-
therapy. * It has not been determined whether these are primary
to secondary responses to immunotherapy.

EFFICACY OF IMMUNOTHERAPY
Allergic rhinitis, allergic asthma, and stinging insect
hypersensitivity

Summary Statement 6: Immunotherapy is effective for the
treatment of allergic rhinitis, allergic conjunctivitis, allergic
asthma, and stinging insect hypersensitivity. Therefore immu-
notherapy merits consideration in patients with these disor-
ders as a possible treatment option. A

Many double-blind, placebo-controlled randomized clinical
trials demonstrate a beneficial effect of immunotherapy under a
variety of conditions.”* ™' Immunotherapy is effective for the
treatment of allergic rhinitis’’ (including ocular symplnmsgl), al-
lergic asthma,”*™#"*** and stinging insect hypersensitivity ">
and is effective in both adults and children.”*™ Its efficacy is
confirmed for the treatment of inhalant allergy caused by
pollens, ™! fungi,'"1% animal allergens, 8212247105111 g,
mites, ' 75384112120 404 cockroaches. 2! There have been no con-
trolled trials of fire ant whole-body extract. but it does appear to be
effective in uncontrolled trials."™'** A variety of different types
of extracts have been evaluated in these clinical trials, including
aqueous and modified extracts. Outcome measures used to mea-
sure the efficacy of immunotherapy include symptom and medi-
cation scores, organ challenge, and immunologic changes in
cell markers and cytokine profiles. Several studies have also dem-
onstrated a significant improvement in quality of life, as measured
by using standardized questionnaire&2 123128 The magnitude of
the effect depends on the outcome that is used. For dust mite, the
effect size ranges from a 2.7-fold improvement in symptoms to a
13.7-fold reduction in bronchial hjfp-e1'n=,:|nr:li\;il3",]2‘;r

Although many studies demonstrate the efficacy of immuno-
therapy, some do not. A review of the studies that do not
demonstrate efficacy failed to identify a systematic deficiency.™
Instead, this review notes that many studies evaluating immuno-
therapy are only marginally powered to show efficacy, making
it likely that some would fail to demonstrate efficacy by chance
alone, even when it is present (a type II error). Meta-analyses of
the efficacy of immunotherapy both for rhinitis”'*" and
asthma”*"**"'*? have been performed to address the issue of
power. In one systematic review of 88 trials involving 3,459 asth-
matic patients, SCIT resulted in significant reductions in asthma
symptoms, medication use, and improvement in bronchial hyper-
reactivity.”* This meta-analysis determined that it would have
been necessary to treat 3 patients (95% CL, 3-5) with immunother-
apy to avoid 1 deterioration in asthma symptom and 4 patients
(95% Cl, 3-6) with immunotherapy to avoid 1 patient requiring
increased medication. These meta-analyses strongly support the
efficacy of allergen immunotherapy.

Allergen immunotherapy for allergic rhinitis might have
persistent benefits after immunotherapy is discontinued”™'*'-!32
and reduce the risk for the future development of asthma in pa-
tients with allergic rhinitis.***"'*'"'** Allergen immunotherapy
might also prevent the development of new allergen sensitivities
in monosensitized patients,'*>'**
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Fig. 1. Specific immunotherapy (SIT) with high allergen dose induces T regulatory cells, which secrete the suppressive cytokines IL-10 and TGF-.
These in vivo generated regulatory T cells are CD4*CD25* cells and express the IL-10-Rx and the TGF-f-Rl and Rll, CTLA-4 and PD1 (7). They show
low proliferation and suppress PBMC responses in an allergen-specific way (3-8). The same type of allergen-specific T regulatory cells can be found in
healthy individuals sensitized against the allergen but in less sufficient numbers in allergics (7). IL-10 promotes 1gG,, while TGF-f switches B cells
towards IgA and promotes IgA antibody production. These two cytokines are suppressors of the IgE response. They also directly inhibit inflammatory
effector cells, such as mast cells, basophils and eosinophils. In a further step, influenced by the immunological micrognvironment, IL-2 and IL-15 can
generate a protective T cell response. This is most probably the case in mono- and oligosensitized patients. Because IL-4 can reactivate Th2-related
allergic responses, atopic or hyperallergic patients may be difficult to treat successfully as they reactivate the original allergic response by their IL-4-
dominated microenvironment. (3—8) Black lines show activation processes and dotted lines inactivation.
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2.3.5. Mixtures of allergen vaccines

Allergen vaccines for immunotherapy are pre-
scribed by physicians for patients with proven
allergic diseases. When a patient has multiple sensi-
tivities due to related and unrelated allergens,
vaccines containing mixtures of these allergens
may be prescribed. Two problems may occur with

3. Mechanisms of immunotherapy
3.1. Introduction

Hallmarks of human allergic inflammation are
the IgE-dependent activation of mast cells and
basophils and tissue eosinophilia in which
cytokines play a major role. Initial studies in mice
revealed two distinct CD4" T lymphocyte subsets
based on their profile of cytokines (78). Following
activation, T helper-1 cells (Thl) produce inter-
feron-gamma (IFN-y) and interleukin 2 (1L-2), but
no IL-4 or IL-5 whereas T helper-2 cells (Th2) cells

9
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produce mainly 1L-4, IL-13, and IL-5, but no IL-2
or IFN-y. Both subsets produce IL-3 and granulo-
cyte-macrophage/colony-stimulating factor (GM-
CSF). This functional dichotomy of CD4" Th cells
was subsequently demonstrated by analysis of T-
cell clones obtained from atopic donors, healthy
subjects, and patients with infectious diseases
(79). IL-4 (80, 81) and the similar recently
described IL-13 (82) are important for IgE heavy-
chain isotype switching by cells. This process is
inhibited by the Th1 cytokine IFN-y which, in turn,
may be induced by IL-12 (83). IL-5 is a major
selective growth factor for the terminal differenti-
ation, activation, and persistence of eosinophils
(84) in tissues (possibly by inhibiting apoptosis of
eosinophils).

Studies have provided insight into the mecha-
nisms of allergen-specific immunotherapy. Earlier
work focused on circulating antibody and effector
cells. Recent studies suggest that these changes may
be secondary to the influence of immunotherapy
on T-cell response to allergen. Most work has
examined the effect of subcutaneous immuno-
therapy rather than immunotherapy administered
by local routes. Mechanisms are probably hetero-
geneous, depending on the nature of the allergen,
the site of the allergic disease, the route, dose, and
duration of immunotherapy, the use of different
adjuvants, and, last but not least, the genetic status
of the host.

3.2. Serum antibody concentrations

3.2.1. Specific IgE

During conventional immunotherapy, serum
allergen-specific IgE concentrations initially rise
and then gradually fall to baseline levels over
months (85). Pollen immunotherapy may result in
blunting of the usual seasonal increases in specific
IgE (86). During immunotherapy, some studies
have found that serum IgE levels increase while
basophil histamine release (87) or target organ
sensitivity decreased at the same time. These
effects may be related to the differences in mole-
cular characteristics of IgE-dependent histamine-
releasing factor (88) or in different IgE isoforms
(89), which may have different physiologic prop-
erties.

3.2.2. Specific IgG

Two opposed modes of action have been attributed
to IgG in immediate-type allergy (90). A small
fraction of [gG may have anaphylactic properties,
although this property cannot be attributed to
1gG4. Furthermore, allergen-specific IgG1l and

10

IgG3, but not IgG4, induce eosinophil degranula-
tion via the Fc RII receptor (91).

IgG antibodies induced by immunotherapy may
act as allergen-blocking antibodies (92, 93). These
observations suggest the so-called “blocking anti-
bady” theory (94, 95) which postulates that IgG
competes with IgE for allergen binding, thereby
blocking IgE-dependent activation of mast cells.
Recently, human monoclonal IgG antibodies from
an immunized birch pollen allergic patient were
shown to block IgE binding to the major birch-
pollen allergen, Bet v 1, and block Bet v 1-induced
histamine release (96). However, changes in anti-
body concentrations are unrelated to the clinical
response to immunotherapy with inhalant allergen
vaccine (97, 98). Immunotherapy using “rush” pro-
tocols is effective long before any changes in anti-
body synthesis can occur. With venom immuno-
therapy, an early increase in IgG antibody levels is
associated with protection against insect sting in a
population of patients but has no predictive value
in individual patients (95, 99, 100). With long-term
venom immunotherapy, there appears to be a late-
onset, non-IgG-mediated mechanism which sup-
presses allergic sensitivity (101).

IgG subclasses may have differential effects on
the allergic response. Many studies have shown that
immunotherapy induces marked rises in allergen-
specific IgG, particularly IgG1 and IgG4 subclasses
(102). Resting IgG1 antibody levels, but not IgG4
antibody levels, were predictive of the develop-
ment of the late response after allergen provoca-
tion (103). A high IgG4 antibody level is associated
with failure of immunotherapy with inhalant
allergens (102).

The role of IgG, in particular tissue or mucosal
secretion of antibodies, needs further study.

3.3. Effector cells

Immunotherapy may act by reducing inflammatory
cell recruitment, activation, or mediator release.
Immunotherapy in mite sensitive children results in
a decrease in mast cells in nasal brushings (104, 105).
Grass pollen immunotherapy in adults is associated
with a decrease in cutaneous mast cell numbers,
including both “connective tissue” (tryptase and
chymase containing) and “mucosal” (tryptase only)
mast cells (106) as well as a reduction in histamine
and PGD, levels in nasal secretions after allergen
challenge (107). In ragweed sensitive patients, in a
dose and time-dependent fashion, conventional
immunotherapy inhibits immediate release of mast
cell mediators (108) and eosinophil numbers in nasal
lavage in response to allergen provocation (109, 110).
Birch pollen immunotherapy inhibits the seasonal
increase in bronchial responsiveness to histamine
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and associated increases in eosinophil numbers
and eosinophil cationic protein concentrations in
bronchoalveolar lavage fluid during the peak pollen
season (111). Several studies show a decrease in
basophil releasability for histamine, and one addi-
tional study demonstrates a reduction in histamine
and leukotriene C, production by basophils (only
in response to allergen stimulation) after “rush™
venom immunotherapy (112).

Direct effects of immunotherapy on inflamma-
tory cells seem more likely to account for rapid
changes, particularly for “systemic” allergens such
as venom. Several studies have suggested that
immunotherapy may have a prolonged effect, last-
ing several years after discontinuation (113, 114).
This observation is unlikely to be explained by
these cellular changes in view of the short half-life
of inflammatory cells.

3.4. Lymphocyte response

Immunotherapy may act by modifying the T cell
response to a subsequent natural allergen trigger.
It is logical that successful immunotherapy might
be associated with a shift in IL-4/IFN-y production
either as a consequence of downregulation of Th2
responses or increased Thl responses (115). There
is now good evidence that this may indeed occur.
Studies of allergen-induced late responses in the
skin (116) and nose (117) indicate that immuno-
therapy results in a decrease in CD4"-cell recruit-
ment and a reduction in local eosinophilia. These
changes are accompanied by increases in a subpop-
ulation of CD4" cells expressing IFN-y transcripts
after allergen provocation, whereas the number of
cells expressing mRNA for [L-4 and IL-5 remained
unchanged. In the target organ, these late increases
in IFN-y* cells out of season correlate closely with
the clinical response to immunotherapy, measured
by seasonal symptoms and medication requirements,
suggesting that these upregulated Thl responses
may be “protective” rather than simple bystander
events (117). Studies of late cutaneous biopsies
suggest that these responses may be amplified/
sustained by local production of IL-12, a potent
inducer of Thl responses. The cell source of IL-12
is the tissue macrophage (CD68 cells). There is a
reciprocal association between IL-12° cells and IL-
4" cells and a positive association with IFN-y* cells
which supports that the IFN-y responses may be
IL-12 driven (118). An alternative explanation of
these observed increases in IFN-y" cells may be the
generation of allergen specific CD8" T cells (119).
Increases in CD8" T cells have been observed in
tissue (116) after conventional immunotherapy.
Studies of T cell lines (allergen specific polyclonal
T cells) and clones provide further support for the

idea of a shift in T cell responses. A decrease in
IL-4 and increase in [FN-y after immunotherapy
occurs in bee venom sensitive patients in a time-
dependent fashion up to 8 weeks after a rush
protocol (120). A decrease in IL-4 production by
T-cell lines (but no change in proliferative response
or IFN-y production) was found in grass and mite
sensitive patients after immunotherapy (121).
IFN-y increase and IL-4 decrease were found in
supernatants of peripheral blood mononuclear cells
after venom immunotherapy (122).

The mechanism of this “switch” is a matter of
current debate. Factors determining Thl and/or
Th2 responses include the nature of the antigen
(allergen), the allergen dose (123) and nature of
antigen (allergen)-presenting cell. Low-dose aller-
gen presentation by B cells or dendritic cells
favours Th2 responses, whereas high-dose allergen
processing and presentation by macrophages
favours Thl responses. Use of different adjuvants
and allergen modification may be important. A
current controversy is whether this shift occurs as
a consequence of allergen-specific immune un-
responsiveness of Th2/ThQ cells “anergy” (124,
125) or is due to upregulation of a distinct subset
of Th0/Th1 cells (“immune deviation™) (120).

As mentioned above, studies in tissues suggest
that immune deviation may be more relevant. The
T cell surface marker CD28 is downregulated after
anergy induction. Studies of CD28 expression by
peripheral blood mononuclear cells after venom
immunotherapy have not identified a downregula-
tion of this marker, again consistent with immune
deviation (126). However, a study demonstrated a
decrease in allergen (PLAZ2)-specific proliferation
and reduced production of both IFN-y and IL-4
in vitro by T cell lines after venom immunotherapy.
These responses are allergen-specific and rever-
sible by addition of either IL-2 or IL-15, providing
the first evidence of “anergy” after immuno-
therapy in humans (127). However, the mecha-
nisms of venom immunotherapy in nonatopic
subjects may be different from the mechanisms of
immunotherapy with inhalant allergens in atopic
patients.

4. Efficacy of subcutaneous
immunotherapy

4.1. Introduction

Studies to assess the efficacy of immunotherapy
fulfilled the following criteria:

1) double-blind, placebo-controlled randomized study
2) study published in English as a full paper in a
peer-reviewed journal

1
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4.4.2. Immunotherapy for domestic-mite allergy

Immunotherapy with mite vaccines is more effec-
tive than crude house-dust vaccines (210). Crude
house-dusi vaccines should not be utilized.

In most, but not all studies of bronchial chal-
lenge with domestic mite (D. pteronyssinus and/or
D. farinae) vaccines, after immunotherapy the
threshold dose eliciting an immediate bronchial
obstruction was increased and the late-phase reac-
tion was inhibited (50, 54, 138, 149, 211-215). These
studies suggest that immunotherapy is effective and
may decrease inflammation since the late-phase
reaction was decreased.

Immunotherapy was shown to reduce symptoms
and/or the need for asthma medications in some
studies, especially in children, (54, 212, 216-221),
but in other studies the results were inconclusive
(222-224) (Table 6). A single study has examined
the effect of immunotherapy with storage-mite

(Lepidoglyphus destructor) vaccine and found that
it was clinically effective (225).

A large controlled study addressed the issue of
the most appropriate group of candidates for mite
immunotherapy (226). Two hundred and fifteen
patients were enrolled and were followed up for 1
year with symptom-medication scores and assess-
ment of pulmonary function. Patients who had
other perennial allergies, or aspirin intolerance
and/or chronic sinusitis did not improve. Among
the patients allergic only to D. pteronyssinus, chil-
dren had a significantly greater improvement than
adults. Patients with irreversible airflow limitation
(FEV, under 70% of predicted values after an
adequate pharmacologic treatment) did not benefit
from immunotherapy.

Double-blind, placebo-controlled studies with
domestic mite vaccines showed that immuno-
therapy was effective in alleviating symptoms of
perennial allergic rhinitis (55, 61, 216-218, 227-
230) (Table 7).

1.3.1.3Pg. 34



Sequence SPC

PART I: ADMINISTRATIVE DATA AND PRODUCT INFORMATION

Ref.8 p.12-13

4.2. Objectives
4.2.1. Immunotherapy as a curative treatment

The treatment of allergic diseases combines immu-
nologic and pharmacologic therapy. In many
patients, medications can relieve allergic symptoms
without causing side-effects. The differences between
pharmacologic and immunologic treatments of
allergic diseases are not restricted to safety and
efficacy. Drugs provide symptomatic treatment,
whereas allergen avoidance and immunotherapy
are the only therapeutic modalities which have the
potential to modify the natural course of the
disease.

Perennial rhinitis and asthma are multifactorial
and complex diseases in which allergic factors and
nonallergic triggers interact and result in chronic
inflammation. The role of inhalant allergens in
exacerbations of rhinitis and asthma has been
demonstrated. Inhalation of allergens leads to
nasal and bronchial inflammation. Two different
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situations may exist (152). Exposure to pollens is
usually self-limited because various species pollen-
ate only for a defined period. Pollen induced allergic
reactions may lead to a transient nonspecific bron-
chial hyperreactivity and nasal hyperreactivity
which persist for days or weeks after a specific
pollenating season. However, domestic mites and
other perennial allergens to which there is a con-
tinuous exposure, may induce persistent inflamma-
tion and nonspecific hyperreactivity of the nose
and the bronchi. Patients with chronic asthma
develop airways remodelling, which in some
patients results in irreversible airflow obstruction
(153).

These considerations suggest that immuno-
therapy may be more rapidly effective for patients
who are allergic to seasonal allergens than in those
who are allergic to perennial allergens and have
persistent disease. These patients may have per-
manent airways abnormalities which cannot be
reversed by immunotherapy.

The major objectives of immunologic treatment
are, in the short term, to reduce responses to allergic
triggers which precipitate symptoms, and eventu-
ally, to decrease the inflammatory response and to
prevent the development of persistent disease.

4.2.2. Immunotherapy as a preventive treatment

At present, allergen avoidance and immuno-
therapy are the only treatments that modify the
course of an allergic disease either by preventing
the development of new sensitivities (154) or by
altering the natural history of disease or disease
progression (see chapter 7).
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No. Name of excipients
1 Sodium chloride
2 Dibasic sodium phosphate
3 Monobasic potassium phosphate
4 Phenol
5 Glycerin
6 Water for injection
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