Suplingual immY
‘pig trials’? .
Stephen R Durha

Srchon O ' il Py ] LSl
u ™
Sl 1 w
Srli oy ) 'f'“‘n
Hizr g TG E,‘1 ual C2lege © lF!I:Ill/ﬂ
Meenepsen [l st sy LIk
r

- = SurhIT.
ro 1 Prodnssur ‘.-:.np're-.l 1% |T..|
'::(-Eii?g'nlr':c;‘ ellargy 203 Cl""cfd m -
Hras, oG flarg 0 e el ot
. - Lo, Tl » e
e t'l.::e;-z:i gt L CHDNN ST - P
il LY mE L
e T 381 6024, .
et 5..|:|-_'h:3|'1@ur||:|r:|ml..y:...

R e -
cyerent Ogpinion i0 phteroy and Clincd

e Al
pmumolay anpg 8577 - 3l

notherapy: wha

the
nave We jearnt from
1

Alergic
& The

dren.

notherapy ToF

iU o .
f subhng en ess conuinG

Jdren have be e
childre s and one i chil

rpose he
Pu of rewie
Recen systemalit rey

¥ 4
i S 1 el e
oo e
. it reviean evpuaies thres {2t
TELE .

pecent findings

T harge indepent
d the effcacy of
qnctivitis. Efects W

s suppor e use 0

hargas data 1t ;
ol pitive' triels

|ets Piave
enrirotled rials ol prass al\gfr:gzrel;&:nm e
subligua p——— e L adulls wil . ﬁme.depgmdeﬁi.
s erz kol allergen dosg-dopendent Iand el e
' e i ASMIZE
o mdfestive in RANCSENS parEt
(et pd anch oty RIELH i atons b

i i i k 5E

¢ in pahents with pes : o bk
Sically excludad). Local v effects were CU

e erac NGO RErgUE yreatment-related

Lerit randosrizoc

confirme
rhinoson .
Tarfets were wel
polysensitized patienls an
gethrna werg sp
ntharsome. TIEeE Were . .
d mat b in magnitude o those n'l;san-e.d in a comparab

+-haged vaccine. A il of

perenniak
. .
largely sel-liming & e
arhearae overts. Results were sinilar . N
5 MUt RErRpY USng an & _
siudy of SUbDCULANEDUS M _ i e A e,
"tu;}' al drops in chidren with haylewver T a primery Care sething enaln
sublingu & in

although these msults soutd not be generalized.

Summa _ o
Sub'.ingL:L immuncthorapy represents an effective end wel tolerated leeatmeng far

sensanal alirgic rhnosonjanetiitis in adults. Gurrent ohgoing paediatric thals and
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Introduction
International guidelines {1-3] and sysremadc jeviews
[4.3] suppere the use of sublingual immunorheapy as
an cftfective sod well mlerawed alrernative o the subeu-
rancous reute a0 adulls with seasomal and percnnil
allespie chinnennjunctivitis, whereas evidence for g
potential Iome-tern benefits and it use in childeen js
less convincing, '1he present meview evuluates recenr
‘definiuve’ phase I trisis of subliugual grass pollen

immunatherapy in adults with hayfever and one in
children.

Backgqround
Allergen wnmunotherapy invelves the repeaced admin-
istrazion of an ailcigzn produce to |gh-sensitined allerge
individeals in onler o induee a state of clinical and
immunoloeical nilerance an naloral recxposiue w the
relevam sllergen T3 Uhe subcutaneous roure is effectjve
for allarge: ehinitis and aschma and is indicated in indi-
viduals whao fail 1o respand o aveidinee mEairay

and winal anuallergic drigs (6,71, Subculuneons -
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kire

sothorapy 15 alse highly elfective for tife-threatening
waspand bee venom ioaphylaxis. An advantage of
unmunotherapy over drzs eherapy 1s s ability 1o induce
Lelerunes as shown by long-term disease remission for up
L 3=2 years atter disconcnuarion of Lherapy 8], Lnmo-
notherapy has ulso been shown m prevent rhe snscl of
new sensiligatons |9 and, inoa Wkyear randomized
contrelled crial o children, tn prevent the progression
frem ehinitis to aschrow [10), The beneBi—risk rate s
redoced in asthmu in view of he iocreased risk of
svercrc sule affects, Although effective, the discomfar
of injections, increased cisks and the incopvendenee of
rephlar visits 1o a speciizs clinic lave rended ro resnior
the wider use of the subentaneous route.

Sublingua) immunotherapy

lurrent intecnaciong! gridetines, based on svscematic
roviews af evidence and MCTA-analyscs, 5uppu}t sublin-
gual imanunotherapy as o effective and we]] 1oferated
alterrlive roure in adois 14.5]. However, the widely
Jiffeniag Indicarions, age provps, different allergon prep-
arations, dosiop schedules and duwiacans of therapy ke
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T_a_hle 2 Grass pollen immunotherapy For hayfever: seasonai symptoms
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Values ase mcan L 50, G, coqfidance intersa,

Aninicial dose-sanping stody comparcd daily 254 S0
25000 50-T and 75000 5Q-T raldets char contained 0.5,
Al and 15wee DA pSs respecrively. Tablets were
taken for 4 mean of & weeks prior o rhe onser of the
potlen sexson and conrinned througliout che seuson [14).
Trearmenr warh Y5000 500-T resolced 1o o reducring in
seasenal  symproms  (16% compaied  with  plagcebn,
=007 and i the vse of andallergic drugs (29%,
£ —0047% Alkbough the averall eflect on symploms
was modest, 1he study established a elear dose—responsc
redationship and the need foe high doses of sublingual
allespen fur efficacy. Padents who received therapy for ac
lcast 3 weeks belore the starc of che pollen season
appeared o do berrer than those receiving for less chan
& weeks, and 2 recent review [20] indicared (har a
it of & months of preseasonal therapy mighe be
epumal for efficacy.

Oy Lhe basis of Ueese das, 8- second ndemized con-
trollad roal was porformed using the aprimizad daily doze
(75000 S0-T} for a minimam of 4 months prios to and
during the giass pollen seuson, Sz hoondeed and thirey-
fawr adules wich madeorace —severe hayfover of at least
2oyear duracion wers inelnded §13% 16 This inore
prolonged preseasonal wewlinent was associated wich a
greater reduction in mcan.rhinncnnjunctwilis YIRS
30, P 00001 {Table 23 and scasnnal vse ol anral-
lergie drug (38%, < 0.00001) {Tuble 31 "The blets
weig ellecrive amainst all individnal nuss] symptoms,
compared  with  placebe  treatrnent (ocluding nasal
chstruction and eve sympdoums 121, and inproved rhi-
nitis-specific qualicy of lite seares (265, £ < Q0001 {22],
A global evaluation by patients rovealed rhac B2%
rproved on oactive therapy eompated with 53% oo

Table 3 Grass pollen immunotheragy for haylever: seasonal med|calion use

placebo, sn overall response rare o 499 (2 < 0061,
The ohserved high place b response coubd be explained
i part by the provision of nsaal ansllergic diogs (anti-
hisramine and intranasal ceracoscernid) Tor all pacicnrs.

& sccond grass albeigen dablec for sublingual use ds 2
five-grass mix of orchard, meadow, 1yegrass, sweer
vennal aud nmorhy species (Chalarr Grasses, Srallerpenes
Sy Antony, Franee) [17°] Preliminary siodees on
A0 panienrs demonscraicd rhe safery of once daily 300-
nedex of reacuvicy (TR and 300-IR ralviers wacly self-limar-
ing side effcers conbined mainly e Ue sice of 2dminis-
teation and resolving within days 23] A randomized
cantrolled rial was performed on 640 aduls wirh modes-
ate—severe  grass allecgen-relared  chimns of g bease
Z-yeac duraton. Drily dosing with (00-TR, 300 IR and
J00-TR, grass tublets concaining 8.3, 25 2nd 11 meg, respect-
ively, of group five mapor prass allecpens ar marched
placcho rablers were piven [0 4 menlds prioc to oand
throuphout the grass poallen scason. “Uhe 300-11E and
MIO-1R doses were sssorated wich comparzble clinieal
efficacy, whoreas patiens on the J00-IR doss reponed
tewes side effeces. The 300-1R dose s.gnificanrly rediced
mean sympioms [27%, £ 00T compared with placebo
crealment (able 2). Medicarion seores were nor given,
although medicadon use expressed o5 median ‘pecent
davs with rescue medicacion’ was redwced in che 300-1R
group (46%, P <0027 (Table 3 There was also an
vonprovement o quality of fife score (#< 00001 peak
and = 0.003 end seasond, although the magnicude of
the effect was noe repoarred in rhe paper.

A recent randomized enatrofled tral of subeurancous
erass pallen immunccherapy using an alum-hased vaceins
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Diclier af & [17""] 10063 Trnendian] $9.72 (madian) —d5 r0 003k
Crurbwin eof e, [14] 14624 205424 - —ORR =116 - 000 f.047
Crahl ot af T15%%,16%] 15110 24+£24 54 Cad{ DSF o 024] <0000
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Figure 1 Reductions lnseasonal symptoms and ust of antlallergic medlcation in two independent triais of sublingu al lmmunatherapy

using grass pallan tahlets
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Fesults 318 compared with thass using an alum-based vacting in a corm parabile teget populatian i the study by Frew et al [ In the top panel, resull
anc expressod a5 garcentage reduchion in musn valus cempeied with Zlaceza and i the botam pansl a5 gorcenloge redurten o median vales
[15" 17** “lhe study by Didier at al. [17**] dd net include mean walues for medicatior wse, [@ symptnme; B antallergic drags.

CAlorand 5O Mlewer proceerre, ALK Abello, Horshalm,
Denrmark) is weloded for comparison (Tahle 11 The
stistly comprised 410 adnlrs with maderaee severs huyl-
evor selecred accarding w very sintlar cuena (13,24,
Fullowing 2 wupid-clusie: buoild-sp phase of 8 weeks,
pammicipants poocived OO0 500 1), or L0000 S0)-11
contairsng 20 mee and ey o matched placebo injec-
tioms 6 weckiy Tor 9-6 wonths prios w and doring che
#2235 pullen season. The sondy confirmed dose-depen-
dent efficacy with o redoction a1 mcan sympooms (2995,
Fe 001 and anzialles g drues (32%, 2 < 00007 and In
mean rhalts quatiy of ¥le seoocs (0%, P < QUL

What have we learnt?
Draca frow rhe tour rials are presenced in Table 1, ancd
sy data fon 18 e triads 1var inckuded FTEALEr Of

equal 1o d-month preseusonal rearment is sunrnarized
s mean and omedian values tn Fig 1

Efficacy

There is o rearkalle consisrency in resulis between che
cwor independene mials of sublingual immiaacherapy by
Trdicrerad, [L75 ] wind Dahlerad V3™ E6™ [ thar involved
d-manth prescasonal theopy, with an approsisiate 309
mean (3% mediand rediesion e symprom seores and &
A58 mean (30% medan) decrease in che wse of antl
atlergie diges. MNeither the preseace of palysensitication
nar scason:l st was ahsooved o reduce the efhcecy
of immonatkerapy idate wol shownl. Bedoerinns i
symproms and rescoe madicacion (Fig. 1) tor subilingua
et ey were wirtually icenncal 10 these ohsecved
Free st leuts s nrmnncchenapy it Loumpanable giongp ol
paliencs whereas Ve perecniage ngrovement 1 overal
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Table 4 Grass pollen Immunother._ap;r for hayfever adverse evants

Sublingual imrpurotherapy Durkaes 56D

AE witnclrawn,

Kild, LAndarale, Sever.

Relorence Inlumvasan Patents, i RN ra (B A (G ri (el
Sublingal
Cridicr & al? {177] Ariwe 185 74 [48) L2 {ad) B 15 B ()
Flareho 136 ah (36 A [F6] 3@ 0
Duzhar of al® [14] Aclive 153 123 (80 a1 (53 14 & 715
Flacobn 150 K 15 5B (38 13 (& 210
Dl 2 al? (15" 15" B v AL 243 {77 118 (A7) 16 (&) ik (4]
Facebo a8 177 |56 PERPEY 21 (7 ERE ]|
Suboutareoys
Frew af af' [1B] Active 203 BT (28} o (4 a 16 B
Plzresa 103 17507 n i 141}

frdverge geents patienl numbars, [y, AE, artverse weonl.
P AE coded sing MeeORA 71 or a sevanly soore.

B EAACH adverse ovenls classificalion {grades 0 is lack of AEa; grade 1, nonspecifie mild symploms; Grade 2, mitd systeris e actiors;, giade 3, nonlite

threataning rRyrtemic reactions; and grade 4. anzphylactic shnokl.

"ncludes nonspeehe spmploms zclve 1 - 27, placebo 0= 2).adapted lram [2€].

rhinicis- speciiic qualicy-of-life scores was numme ically
higher [or subcutanenus immunotherapy {40 vs. 2049,

E ffoet sizes teparted here for sublingual smmunolherapy
compare favourahly with those separted moa recent
Cochrane review and meca-analysis of anniallergic diugs
fhac included anrileukotriencs, antihistamines and intra-
nasal corticosteroids [25], alihough onby dircct comgpari-
sons would confirm or refure this.

Safety

An overall hiph prevalencc of wearmenc-umelared
mild—moderate adverse events is 1o be expeered insech
prolonged trials (Table 4} Duta confirm an cxcess wl
meild—moderate events for actively realed patients i all
three subdingnal criais, Jargely accounred by local iehing
and swelling in rhe mouth (Table 4). Severe adversa
events were rare amd unrelaled o the sublingual
trearment The wichdrawal rate for advoese evenrs was
acceplable at 5% in all three sublingual wials. [aa Tor
side effects for the subouancaus wnunocherapy tnal 1s
repiated according 10 the entesia of the European M-
eary af Allecgy and Clinical Immunolegy 126) and is not
siperly cemparalie. Nenetheless, there was an execss of
mild and moderate side cffecrs of subcutaneous trear-
ment as compared with placebn, and the 5% drop out tu
subeutaneons creatment was nunesically higher chin chi
absorved fur sublingual neatnent (3% No anaphyltactic
(rade 43 retinns or use of adrenaline was uliwereed In
arry of rhose uisls

Limitations

There ate also hmitarions to che interpeetation of the
resulrs. The repoered weekly average symprefm SCOIES tor
the entire scason fur placebo-treated groups wers e [or
all four sludics {with ol symptom scoms Varving
Letween thres tn five ot of a possible 18 peintsh, whicl
righe indicute rhac the averald leve] of dizcase severnty
was milder than andcipared. Plowever, mordest averape

weekly symprom scores are comomnnly abserved in1oals
of immunotherapy bocause, unlike trials of pharma-
cotherapy, immunotherapy 1s given  prophylacnically
and scores reflect avorage values obeained in the face
of low pollen canncs at che beginnine and the end of the
season and Roctuations in councs throughout 1he season,
a5 well as varahilivy in pellen couns foom year to year. b
is also likely that she overalt low syinplom scoecs may
have been dug, In part, 10 lroe acocss to "Les avallable’
anriallergic medicadon (antilnstamines and ropical inra -
nasal corneostercadsh,

“I'he marked placeho responsc wich ap w hall of placebo-
treaced panicnts reporing clinical benefic is alse comman
i immunocherapy trials, This is likely because of a
combinavion of faciors thar include 'chinical tial effect’
secandany Lo more intensive medics! care i s therapeuric
cnvironment, ‘ienrcssion to the mean’ in the facs of
random disease vwiabilicy, patients tend ro encer clinical
craals when they are 'sicle” such that cheoe 15 2 1endeney
improve spontancausly with ume. Inereased commplianue
in A wial serting and rhe availabitits of ‘standard of care’
rescue rmedivatian woutd also fuven the placebo group. D
is not elear whether compliance wirh sublingual imumuno-
theeapy wili be as gond in oncine practice, alchogh 1t is
encouraging that drop-put rates of loss chan 13% wers
consistently abserved in these prolonged oals.

Long-term tolerance

An imporant gueston s whether sublingua!l immu-
nitherzpy may mduce long-lerm wolerzoce as ubserved
for the suhenczneccs route. Freliminary data [27 - 29]
suggest thar this may be the case, althoagh more evi-
dance is required. The repart hy Eahl & gl {157,186 T 15
an ineerim wnalysis of the resolts for the fasc year of 4
runrlarmizod concrolled Sovear suody {2004 - 20093, which
imcludes @ 3 vews frcasment anl 3 Z-vear withdrawal
phase. The ceport of che sceand year of the wia) 116"
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demnonstrated sustained clinical benelit during the see-
ond vear with a 30% mean {median 42%] redicion
sympionns and a 40% (median %) decreuse 1o medi-
cation usc and progressive increases in IpG4 antibodics
and serum [eGr-sssociated inhihirory activities,

Sublingual immunotherapy in children

In contrast 10 the dara svailable on wdulis, evidence
favouring che wse of sublingual immunoderapy in clilk-
dien is incanclusive {30}, Twn recenl svstematic reviews
and meta-analyses cvaluared che evidence for sublinpual
immmunathoapy i allergie rhinicis and aschma i chifdren
30321 Althouwgh the overall effecr was positive, the
tunited nurmber and small size of randomized conerolled
trials und the obscrved very marked heterogencicy (83—
i) imply chat it i not possible o make definicve
recotnumendations forthe routine nse of sublinguwal immu-
ancherapy in children.

A lzepe randonuzed centrolled trial of a bve: grass mik in
B—LB-vear olds {median sge 13 yems) with scasonal
rhinitis was perfonmed in 4 primaey care seiting m dae
Mecherbods (331 The sublingual vaccine was adminis-
cered as drops duiing @ 20-day apdosing phase follnwed
by rwice-weekly drops {cosraining 2) meg Lol p5) Tor
2 vears (oumulacive dose, 4.5 mg). The major inciusion
criterion was wseore of maore than Ave on a rermspective
five sympoom seove based on symproms expericnced
during Ui previoos pollon scason, the maxihnum seome
possibic boing 15, The 208 padencs were marched ar
enlry for moderarcly severe 1etospective recall of sympe
coms (mean 8.5 and 4.0 far sorive-rrcarcd and placgheo-
bBedted  groops, respoctively), Mean  daily  scores
ohserved atter 2 yoars of accive and placcha creatment
ducing s substenual pollen scason were 31 aud 3.4,
respecnvely {noc signleunely differench. {ois of incerese
hat seasonal scores in placcho-reeaed paldents were
camparalzle w rhose ecorded in adoln trials {(ahove),
madicuting Llae leew average symplam scores are *genedic’
rriounungtherdpy tials even in patencs with s hiscory
oof severe discase.

Althongh rhe climcal wal was well pefenned. there are
s Tsitanens to the interpretatoen and generalizacon
Gl ehese revules, Firstly, che roal invalved o povel vacoie
using, an untesczd owice-weekly repimen. Allthough e
cimnlanive dnszee over 2 owears wes sohstancial, che
allergen content of the weekly maintenanee dove was
d—4 [old less chas o acdode erials 5% 7% and ar 2 lowel
char was sinlacly e ffective in adules, Secondly, padens
were reciited n prunary care, whercas i line wilh
vorrenr iacerazoioaal condelines [3]. 10 che sdiie szudies
repurted Ahnve, palieney were reernired and selecied b
speciatists, Uhe abserved 25% drap-ouc rare s a Gother
latinn e che wmmerpreration of sesule, Conlidence in

the autlors' generalizatian tha “suhlingual immunocher-
apy 15 nat effecive o SyMpLAManic yOungsers in primacy
carce’ [33] would require the use of o well validsed
vaceine in adequate dosage amd of proven effivacy i 4
specialist seeting in adults und children before consided-
ing cenharking on a more specelative trial vsing the sane
vaccine and dose in children in a primary care setting,
Large delnitive raials in children reerited inoa specialist
sercing andl using well wulidueed extracts are curencly
LIl Profiess,

Other developments in sublingual
immunotherapy

Recent developments bevond the scope of the present
review include the publicacion of phase [ mials of sub-
hogual immuenothesapy [or porennal novel indicarions:
Jupanese cedar [34], cat [35] and latex allergy [36] and
cvaluarion of a howse dust mite exoacr in mitc-allergic
adules [37] and children [38) with atopic dermacitis. A
successful wal of subliogual -bee venom exiiact in the
ereacmnent af lgE-assaciated large local reacrions provided
fproal of principle” for 4 possible therapeutic upplication
in venom song anaphylaxis, [39%%].

Fotlowing e widespread vse of sublingual itnmunocher-
apy in Europe, there have boen two repores of nonfatal
wnaphyvlaxs. One occured 1y an 11-vear-old purt durning
the usc of a high- dose mix of multiple pollens during the
peak pollen season [40] The second mmvelved a L6-vem-
odd girl with inteemireenr asthma who was on howsc duse
mite  maintenance  snblingual cherapy. The reaction
occuired after an inexphcalde 3-week gap w therapy
fallowed by sclf-administration of a dose six fold her
previcus well ralevared mamntonance dose (4], These
woluted epsodes oceurmed dunng off-lubel” use 1nochal-
dren and I assnciation with risk facones thac enuld have
been avolded. The reparts highlight che need for special-
is0 prescrildng o appropnaie cases and for coneinnal
surveillance af che treatment.

Current conceprs oo the mode ol action of sublingual
mmunocherapy are coversd i two reocnt revicws
142,43 There ss evulence chutinerewsed [L-10 production
[44.45%] and efevarions in 'proteceve’ 1034 ancibedics
1L ER"] may be invelved as for che subenrneaus conce,
althouph lncal facross involving dendiine ce =T celt e
actiong inthe sublinpual mucasa and regsonal lvmph rodes
die Nlaly 10 he cgually noporian: [46° 47,

Canclusion
Sublangual imrmunarherapy s eflceive and well tolerated
Mmr seasonal allerpc thimovonorovi: oyadolog, Coreend
ctgoiny paechaine towls and ewvalvavon of leng-rerm
ctfecrs in adules will fusther desne s role in therapy.




Dircer compaisons with the subeutancous rouce wonld
alan e al value,
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