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ouble-blind, plocebo-controlled studies hove
cleorly demonstrobd thot ollergen injection
immunotheropy (lT) is clinicolly effective for

treotment of ol lergic rhinit is ond bronchiql osthmo (,ì ,
2). The cl inicol eff icocy of lT in both condir ions hos
recenily been confirmed by meons of meto-onolysis
techniques (4, 5). Moreover during the lost few yeors
hove demonstroted thot ollergen immunotheropy con
redirect the T lymphocyte differentiotion from the Th2
towords the Th1 phenotype (5). This ocquisition pro-
vides for the first time o sotisfoctory explonqtion of the
model of oction of lT ond suppori iis rotionole of use.

Finolly the long-losting clinicol efficocy ofter disconti-
nuotion ond the preventive effect on qsúmo onset
hove been evidenced in o number of clinicol triols (ó).
These considerotions, token togheter, ore on encouro-
ging bosis for increosing populority of the treotment.

The threod thot underl ines successful immunotheropy
is the use of well  chorocterised, slondordised extro-
cts which offer some relevont odvontoges (toble 1) in
terms of both efficocy ond sofety (Z). However suc-
cessful immunotheropy requires besides thot on ode-
quote theropeutic dose of the relevont ol lergen be
odministered to the potient for on oppropriotó leng-
th of t ime. Aim of this review is to discuss the role óf
the "optimol dose" defined os the dose of ol lergy
voccine inducing o cl inicol relevont effect in most
potients without cousing unocceptoble side-effects
(ó), in condit ioning cl inicol eff icocy, sofety ond long
losting effect.
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The ropid development of new biotechnologies offers
opportunities for improved stondordisotion. With these
new technologies, on ollergen extrocts con be defined
by moior ollergen content thus improving the possibi-
lity of obiective comporisons omong ollergen exfrocts
ond dosoges. So the meosurement of moior ollergens
for stondordisotion is now o reolistic gool which
should be corefully considered (8).

Nevertheless, it is essentiol to remind the moior qller-
gens in ollergenic products ore iust one of Ìhe poro-
meter reloted to the biologicol potency ond quolity.
The ollergenic extrocts ore very complex mixtures of
molecules chorocterised by vorious biologicol feotures
l ike enzymot ic  ond immunologico l  oct iv i ty  (9)
Consequently mony operotive procedures ond onolyti-
col methods ore required to ossure the quolity ond
stondqrdise such products, which hove been the sub-
iect of specific Guidelines releosed by the Europeon

l. Less manufacturer to manufacturer and lot to lot

variation;

2.The ability to develop meaningful schedules for use of
allergy extracts for diagnostic testing and for immuno-

therapy

3.The ability to compare skin test results from patient

to patient and in the same patient over the time

4. Greater safety of immunotherapy in those patients

appropriately treated with high-dose immunotherapy

that is near the threshold for systemic reactions

5. Decreased risk of new lgE-specificities induction (?)

Toble | : Advontoges of Stondordized Extrocis.
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Agency for the Evoluotion of Medicql
Products ond consequenily introduced in
the Europeon Phormocopeio (10).

A further technicol problem in the use of
the concentrotion of moior ollergens os
biologicol porometer of the ollergenic
products is the lock of ovoilobility of inter-
notionolly occepted methods ond reo-
gents for their determinotion, with the
unique except ion of  Der  P -  (11) .  As o
consequence, every monufocÌurer hos to
develop internol onolyticol methods ond
stondords (in-house reference preporo-
tion, IHRP) which ore poorly comporoble
eoch other. Further problems orise from
the use of ollergoids, either polymeric (by
reoction with formoldeheyde or glutorol-
dehyde) or monomeric (by corbomylo-
tion). In foct the chemicol modificotion of
extrocls olmost invoriobly hos o profound
effect on the ontibody binding epitopes,
offecting their recognition by monoclonol
qntibodies used in determinqtion proce-
dure ( . |2)  ( tob le 2) .

In spite of these restrictions using the
obove menlioned porometer the WHO
Posi t ion Poper (11)stoted thot  "o mointe-
nonce dose oÍ 5-20 pg of moior ollergen
per iniection is ossocioted with significont
c l in ico l  improvement" .  This  ev idence
comes from :

therapy conlrolled studíes usíng a
maíntendnce dose wíthín thís
rqnget o clinicol effectiveness wos
demonstroted in seosonol rhinitis due to
gross, birch ond rogweed pollens (toble 2)
ond in perenniol ollergic osthmo due to
dust mite (toble 3) ond cot donder (toble 4)
(, |3-3ó); in foct l2 pg of Bet v I  wos used
os mointenqnce dose in oll two studies sho-
wing clinicol (22-23ll ond quolity of life
improvemenl l22l in birch pollenosis. In
mite ond cot ollergic osthmo o nqrrow
ronge of mointenonce dosoges (5-l I pg of
Der p 1/ iniect ion ond 11-17 pg of Fel d
I /iniection) proved clinicolly effective ond
copoble of reducing bronchiol specific
hyperresponsiveness ond skin reoctivity
,24'3dl. In rogweed pollenosis o wider
ronge of mqintenonce dosoge V-2a pg
Amb o 1/iniection) wos used, being the
highest dosoges clinicolly more effective
(17-221. In gross pollenosis high mointe-
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The biological potency is related to major | | ln each allergenic source there

allergens content | | are many different allergens

The measure unit is absolute (mg/ml) I I Lack of internationally accepted

reagents for the determination

procedure

Allows comparison of allergenic products | | lnternational standards available for

from different producers I I few allergenic sources

The correlation with biological

potency is complex in the case of allergoids

Toble 2 : Use of moior ollergens os porometer of biologicol oclivity of ollergens products.
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Toble 3 I Doses effective for ollergen immunolheropy in plocebo controlled studies in pollenosis.

Toble 4 : Doses effective for ollergen immunotheropy in plocebo controlled studies in

dermotophogoides ond cot ollergy.
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nonce doses (,|3-20 prg Phl p 5/injection) were gene-
rolly-odministered (,ì3-ló), demonstroting not only o
significont reduction of drug ond symptom score, but
olso on increosed well  being (1ó).
> Several dose/response sludíes: Very low
doses ( less thon I pg of mojor ol lergen/iniect ion)
hove been shown to be no more effective thon ploce-
bo (l B, 

,ì9): 
Creticos et ol. in o previous study

demonstroted thot both symptoms ond nqsol response
in specìfic chollenge significontly improved in rog-
weed ollergic subiects who hod been on mointenonce
lT (ó mg Amb o 1 / iniect ion) when compored wiù
untreoted potients. In onother double-blind prospecti-
ve study of 27 rogweed ollergic potients suffering
from seosonol rhinitis, those potients rondomized to o
conventionol extroct of rogweed demonstroted o dis-
tinct stepwise reduction in nosol responsivity to rog-
weed pollen chollenge os the dose of immunotheropy
wos increosed from low dose (up to ó mcg Amb o
1/iniect ion) to moderote dose (12,4 pg Amb o
1/ in iect ion)  to  h igh dose (24.8 pg Amb o I  )  (32) .
Similor dose-reloted findings hove been demonstroted
in potients with rogweed-induced osthmo. Bruce ef ol.
(38) used o dose of 2 p,g of Amb o I / iniecrion ond
foi led to demonstrole cl inicol improvement in osthmo
symptoms, rhinit is symptom ond upon bronchiol chol-
lenge. However Creticos et ql. (21) showed thot o
mointenonce dose of t  0 Fg of Amb o l / iniect ion
resulted in o signif icont reduction in specif ic bronchiol
sensitivity to-rogweed ond thot this wos porolleled by
fovoroble effects on clinicol porometers. Hougoord el
ol. (25llused bronchiol provocotion to study dust mite-
ollergic potients. These investigotors likewise demons-
troted o signif icont dose-dependent improvement
upon bronchiol chollenge to on extroct of Der p 1 os
the immunizing dose wos increosed lrom 0.7 p,g lo 7
pg to 21 VS Der p 1/ iniect ion. However in this study
the dose/effect relotionship wos not lineor but sho-
wed o ploteou ofter the mid-dose (in this study 7 vg
Der p 1/ in iect ion) .

However in controst with these results in other control-
led studies lower dosoges proved clinicol efficocy. In
ol lergic mite-osthmo o mointenonce dose of 3.2 Der p' l  

pg induced cl inicol ond immunologic chonges which
were sustoined during o 5-yeor course of treotment,
even in potient oble to tolerote higher dosoges (39-40)
ond more recently the some dosoge of Der p 1 encop-
suloted in liposomes proved clinicol effectiveness (41).
ln seosonol ol lergic rhinit is o low dose of phl p 5 (2.1
pg/injection) of on extroct colcium phosphote-odsor-
bed proved o clinicol improvement in seosonol rhino-
coniunctivitis (421whilst birch-pollen ollergy hos been
efficiently treoted with o short course of preseosonol
immunotheropy using o low mointenonce dosoge (l -
3 pg Bet v 21 143).

sRs$€Y_-
The frequency ond severil"y of systemic reoctions (SR)
vory omong studies ond in cl inicql proctice depending
by mony foctors (toble 4). Some of them ore reloted to
the extroct, dosoge ond schedule of treotment.

I Exfroch Some studies reported o lower frequency
of SR with the use of stondordised oluminium extrocts,
compored with oqueous extrocts 144-461, with on high
proportion of lote reoctions (46-471. However the fre-
quency ond severity of SRs might olso depend on the
considered ollergen. A retrospective study found thqt
mite ond gross provoked o superimposoble rote of
unwonted effects, but the occurrence of side side
effects with gross ond mite wos higher thon with porie-
torio ond mixture ollergens (471. More recently q ston-
dordised gross pollen extroct wos ossocioted with o
significontly higher number ond greoter severity of SRs
thon birch pollen immunotherop, being the different
biologicol potency of birch ond gross-pollen extrocts
the most l ikely explonotion (a8).

I Dose scheduling: The importonce of the dose
increment schedule hos been cleorly demonstroted by
Bousquet et ol. (49) ond Heiiooui ef ol. (50) who
found rotes of SRs ronging from 4% of iniections
during o rush protocol compored with 0.ó% of injec-
tions during o semirush protocol in osthmotics potients
treqted with the some stondordised oqueous extroct of
Dermotophogoides pteronyssinus. These results hove
been recently confirmed by Mellerup ef o/., who found
higher prevolence of SRs in children treqted with o
rush protocol 147lr. Moreover the prevolence of SRs is
generol ly higher during the bui ld-up phose of the
treotment (47-50l'

I Dosoge: In dose titrotion study o correlotion bet-
ween the dosoge ond the oppeoronce of SRs hos
been demonstroted. Hougoord et ol. (25), noticed o
stepwise increose in SRs rote (0.5ó%, 3.30% ond
7.10% respectively) os the immunizing dose wos
increosed from 0.7 to 7 to 21 mcg/iniect ion.
Nevertheless in this study the higher dose regimens
(Z ond 2l pg / inlect ion) were more effect ive os com-
pored with 0.7 pg iniect ion regimen. The higher
reoction rote with 2l prg iniection regimen leod the
Authors to conclude thot o mqintenonce dose of 7 p,g
Der p 1/ iniect ion wos the more oppropriote dose.
Likewise Ologuibel et ol.  (39) noticed in q dose-t i tro-
tion study thot 90% of potients toleroted o mqinte-
nonce dose of  3.2 pg of  Der  p l ,  but  only  18% of  the
potients reoched o mointenonce dose of 1óprg. In foct
in combinotion with the development of stondordised
extroct ond more polent extrocts, high dose lT hos
resulted in o number of side effects (51 -52ll.
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A long-term clinicol effect mointoined for yeors ofter
discontinuotion wos cleorly demonstroted for gross
ond three pollens lT, os well os for col donder qnd mite
lT (toble 5). In one follow-up study on gross-pollen
ollergic potients it wos shown thot potients suffering
from rhinoconiuntivits, with or without mild-to-modero-
te seosonol osthmo consistenily experienced signifi-
contly decreosed symptoms during seosonol exposure
5 yeors ofter SIT discontinuotion (53). A similor study
with birch-pollen ollergic potients showed effect ofter
two yeors of Stt on osthmo os well os on nosol sensi-
tivity. This study confirms thot the clinicol effect persists
up to six yeors ofter terminotion of Stt None of the
potients who initiolly suffered only from hoy fever
developed osthmo during the period-study (54).
Hedlin ef ol. (55) found thot cot-ollergic potients with
mild-to-moderote osthmo not only reduced their speci-
fic reoctivity but olso non specific hyperreoctivity. The
follow-up sÌudy 5 yeors ofter SIT discontinuotion sho-
wed the effect wos persistenl with regord to exposure
to cots os well os non specific hyperresponsiveness. A
recently publ ished double-bl ind plocebo-conlrol led
rondomized long term study with gross pollen lT
demonstroted thot the clinicql improuement ochieved
ofter o 3- +o 4 yeors of course persisted of leost 3 yeors
ofter terminotion of Stt (5ó). In mite ol lergic sublects
De Roches et o/. (52) demonstroted o relopsing rote of
55% in potients who hod received immunotheropy for
o period ol lZ-90 months ond followed up for up to 3
yeors. Interestingly potients who did not relopse hod o
decreose of skin reoctivity ot the end of treotment ond
the durotion of the efficocy of SIT ofter ils cessqtion
depended upon the durotion of the Ìreotment. A pro-
longed efficocy wos recently demonstroted in o long
term fol low-up study olso in chi ldren, who, in 1989-
91 , underwenl o 3-yeor course of preseosonol SIT with
gross pollen extroct in o double-blind plocebo control-
led study. On the originol 28 potients Eng ef o/. (58)
reossessed 23 potients in the 1997 pollen seoson: I 3
from the former SIT group ond l0 from the former plo-
cebo group. There wos o significont difference in
symptom score thus confirming thot clinicol effective-
ness of SIT wos stil l persisting. However the most inlri-
guing results were those reloted to the noturol course
of the diseose. ln foct only 23% of the SIT potients stll
hod osthmo symptoms, whereos in the control group
the prevolence of osthmo remoined 70%. Moreover
the SIT group developed o signiflicontly lower number
of new sensitizotions. A long-term clinicol effect hos
been olso demonstroted in pollinosis due to Porietorio.
A 3 yeors course of SIT with porietorio ollergoid ochie-
ved o clinicol improvement, which persisted ofter dis-
continuotion ot one yeor evoluotion (59).

Finolly on open multicenter study recently demonstro-
ted thot o 3 yeor course of Stt with birch (l 2 pg Bet v
1/iniect ion os mointenonce dosoge) or gross (20 pg
Phl p 5/iniection) stondordized extrocts con reduce the
development of osthmo in children whit seosonol oller-
gic rhino-coniuntivi t is (ó0).

) Related to the patient

Time of onset

Asthma
- uncontrolled asthma
-  FEV l  <70%

Drug interaction
- _-blocker therapy
- ACE-inhibitor therapy

) Related to the extract and its administration

Aqueous extract

High dose therapy

Rush immunotherapy

Methods
- incorrect technique
- errors in dosage

Toble 5 : Follow-up studies with chorocterized, stondordized
olleroen extrocts.

Tqble ó : Follow-up studies with choroclerized, stondordized ollergen extrocts.

ffi$sffiwss$sN
ln spite some before mentioned drowbocks the rqnge
suggested by the WHO Position Poper is o good refe-
run* in terms of effectiveness ond long losting effects,
though in most of the studies the rote of SR wos higher
thon in normol proctice (toble Z). Moreover in these
studies to on increose of the dosoges corresponds o
lineor increose of sysiemic reoctions, but not of the cli-
nicol efficocy. lt hos to be outlined thot in these studies
optimol doses of SIT hove been identified with the
moximol toleroted doses, iust below the dose cousing
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locol or SRs. In controst other studies in which o clini-
cql efficocy wos demonstroted ot lower dosoges (39-
43), suggest to think of opÌimol doses qs those copoble
of modifying the clinicol picture of the potients while
giving o cleor morgin of good toleronce (ó1). The use
of new odiuvonts could increose the effect of lower
dosoges (41-431.

Besides there is the problem of the non-iniective routes
of immunotheropy, sublinguol ond locol nosol, whose
use in Europe is constontly growing. lt is evident thot we
connot tronfer on these immunotheropy routes the
dosing experiences oquired for injective routes, consi-
dering thot the obsorption ond kinetics os well os bio-
ovoilobility ore undoubtely different. This concept is
supportd by o recent immunologicol study where in
course of gross locol nosol immunotheropy o highly
significont decreose of the ollergen-driven proliferotive
response of periferol blood T-lymphocytes, in compori-
son to o control group of unheoled gross-ollergic
potienls, wos observed. Interestingly, the some study
showed thot o similor decreose of T-lymphocy'e res-
ponse wos obtoined in o third group of potients given
subcutoneous immunotheropy, even tough the cumulq-
tive dosoge in the LNIT group wos between l0 ond 50
times less thon in subcutoneous group (ó2). One pos-
sible explonotion moy be thot the molority of ollergen-
specific T cells occumulote in lymph nodes droining the
respirotory troct of ollergic potients, so q locolly infro-
duced ollergen con modify them more eosily thon o
subcutoneous one. ln foct this immunologicol effect hos
been ottributed to the induction of T-cell toleronce,
which moy reflect the generotion of ollergen specific
suppressor T-cells, clonol onerg, extrothymic deletion
of ollergen reoctive Th cells ond/or Th2 to Thl switch.
However long losting clinicol ond immunologicol effects
hove been demonstroted only using high dosoges.

In conclusion the "optimol dose" remqin on unresolved
question. More dose/response studies ore needed to
ossure the clinicol efficocy qnd obove oll the long los-
ting effect of dosoges lower then those suggested by
WHO Position poper. This reseorch is porticulorly
mondotory in "ot r isk" condit ions, such os in chi ldren
ond in osthmqtic potients. Finolly it is odvisqble to
overcome the lock of internotionolly occepted reogents
ond methods for the determinotion procedure of moior

ollergens in order to correctly compore extrocts ond
treotments.

Moreover it is importonÌ to be certoin thot the results
obtoined in the controlled studies con be onticipoted in
the cl inicol oppl icot ion of ol lergen immunotheropy.
One significqnt difference between the controlled stu-
dies ond clinicol proclice is thot the former ore usuolly
conducted with o single ollergen extroct, whereos,
porticulorly in North Americo, clinicol proctice is to
usuolly use o mixture of ollergens. There is probobly
no horm in odministering ollergen extrocts to which
ihe potient is not ollergic. However it hos repeotedly
demonstroted thot ollergen immunotheropy is immu-
nologicolly specific (ó0-ó1 ). Therefore odministering
ollergen to which the potient is not ollergic is equivo-
lent to odministering oddit ionol di luent, so reducing
the mqintenqnce dose. In foct some ollergen extrocts
contoin proteoses which ore copoble of degroding the
ollergenic proteins of other extrocts (ó2).
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Testosterone, estrogen ond progesterone moy eoch inde-
pendently offect pulmonory function to vorying degrees.

"A further understondinq of the role of hormones in osth-
mo moy better predict éxocerbotions ond direct thero-
oeutic itroteoies. Such on understondinq mov help to
irorou" the àuoliv of l i fe in women whoiuffei from this
often debil itoiing óiseose," Dr. Hoggerty soid.

Women should tell their doctors if thev notice o potfern of
chonge in their osthmo relofed to their periods, ór os they
oppróoch menopouse occording to Joon C. Gluck, M.D.,
Miàmi. choir of RCART's WomeJr's Heolth Committee.

"An increose in ollergic symptoms con be the first sign of
rmpendrng Increose In oslhmo In pregnoncy/
recently shown. Likewise, on increose in ol le
osthmo symptoms moy olso be on eorly sign

sthmo. in pregnonc/, os wos
on tncreose In ol leroy ond

imoendino increose in osthmo in preqnoncy, os wos
reèently ìho*n. Likewise, on increose-in oflergy ond
osthmo svmotoms mov olso be on eorlv siqn of meno-osthmo symptoms moy.olso be on Fqrly slgn or meno-
pouse. Doctors should be owore of these potterns ond
suoqest voriotions in treotmeni relevont io hormonol
.hóioes. os well os consultotion with on obstetricion-
gynelologist," Dr. Gluck soid.

Additionsl informotion on ollergic disesses including
osthmo is ovoiloble by colling thà ACAAI toll free num-
ber ot (800) 842-7777 oi visiting its Web site ot
www.ollergy.mcg.edu.

The ACAAI is o professionol medicol orqonizotion com-
prised of l,2OO' quolif ied ollersists-imÀunologists ond
reloted heolih core professionolsl The Collese i i dedico-
ted to the clinicol pioctice of ollersy, osthmó ond immu-
nology through educotion ond reléorch to promote the
highest quolity of potient core.

. Frrtr ik A*erlcon ,Acodemy of Allergy, Asthmo ond lmmunology.
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'19, 
2003} - Evidence

indicotes thot prooesterone ond estroqen moy improve
lunq function ond"osthmo, occording io o t"óort publi-
shel in this month's Annols of Allerqv, 

'Asthmo 
&

lmmunolosy, the scientif ic iournol of 
-íhe 

Americon
College olAllergy, ,Asthmo ond lmmunology (ACAAI).

"Positive effects of estroqen ond proqesterone on lunq
function ond osthmo houé been obseried ocross the lifé
spon in women," soid Cotherine L. Hoggerty, PhD, MPH,
Úniversity of Pittsbursh, Groduote Schoólof Public Heolth,
Pittsburgh, Po. "Studei suggest thot the hormones ploy o
role in strengthening respirotory muscle ond increosing
reloxotion oY bronàhiol 

'smooth 
muscle, reducinq the

controcÌile response. Estrogen ond progesterone olsJho,re
been shown to exhibit onti"-inflomniotJqy properiies."

Durinq the oremenstruol ond menstruol phose when hor-
ronof levels ore low, osthmotic potients ho,re been found
to experience increosed osthmo'episodes, increosed hos-
pitolizotions for osthmo ond decreosed pulmonory func-
iion. While toking orol controceptives ond homone replo-
cement theropy, some women experience improved pul-
monory function ond o decreose in osthmo exocerbotion.

"Estrogen ond proges.terone ore highly elevoted during
pregnoncy, reoching their greotesl concentrotions during
the finol trimester. ln some women, improvements in osth-
mo symptoms from preconception to preqnoncy porollel
these chonges in hormonol levels, with thé lo*ésf rote of
symptoms óccurring during the lost four weeks," Dr.
Hoggerty soid.
According to the outhors, certoin subgroups of women
moy be ,ior" susceptible to hormon" ày.l"t.
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