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SUMMARY Allergen specif ic immunotherapy is an important option for the treatment of respiratory al lergy and i ts cl inical
eff icacy has been clearly demonstrated by several studies. However, the inject ive route of administrat ion and the possibi l i ty
of severe side effects has l imited i ts use in chi ldren and led to the introduction of new forms of administrat ion. Sublingual
immunotherapy (SLIT) has proven to be an effect ive and safe treatment for respiratory al lergy. However, i ts mechanism of
action is st i l l  debated. Pharmacokinetic studies showed that, dif ferently from nasal mucosa, al lergen extracts administered by
SLIT are not immediately adsorbed but are long retained before being drained to local lymph nodes. This dif ference may be
responsible of the absence of severe side effects and instead of short- last ing local symptoms. Studies by biopsies of the oral
mucosa should  great ly  he lp  in  def in ing the presence and the ro le  o f  ce l ls  invo lved in  the mechanisms of  ora l  to lerance.
Key-words: Sublingual immunotherapy - oral mucosa - safety - Tolerance.

TNTRODUGTION

l l e rgen spec i f i c  immunotherapy  (S lT)  i s  an
important op,t ion for  the t reatment of  respira-
tory al lergy,  whose cl in ical  ef f icacy was clear-

l y  demonst ra ted  in  the  las t  50  years  and fu l l y  va l ida-
t e d  b y  W H O  i n  1 9 9 8  ( 1 ) .
D i f fe ren t ly  f rom pharmaceut ica l  approach,  wh ich  can
on ly  be  cons idered to  p revent  and cont ro l  symptoms,
SIT  is  the  on ly  therapeut ic  cho ice  wh ich  can mod i fy
na tura l  h is to ry  o f  a l le rg ic  d isease.
A l te rna t ive  ways  o f  admin is t ra t ion  to  the  c lass ica l
f o r m  o f  s u b c u t a n e o u s  i m m u n o t h e r a p y  ( S C I T ) ,  i n
order  to  min imize  s ide-e f fec ts ,  were  s tud ied  in  the
s e c o n d  h a l f  o f  ' 8 0 ,  s i n c e  s u b l i n g u a l  i m m u n o t h e r a p y
(SLIT)  was in t roduced in  1986 (2 ) .  A f te r  the  f i rs t  s tu -
d ies  w i th  low-dose SLIT ,  in  the  la tes t  years  severa l
d o u b l e - b l i n d  p l a c e b o  c o n t r o l l e d  ( D B P C )  s t u d i e s  w e r e
per fo rmed,  inc reas ing  our  knowledge about  e f f i cacy ,
sa fe ty ,  and dose compar ison w i th  a  w ide  d i f fus ion  o f
SLIT  in  Europe (3 ) .  The e f f i cacy  o f  SLIT  was recent ly
conf i rmed by  a  meta-ana lys is  cons ider ing  22  DBPC
stud ies  (4 ) ,  and i t s  sa fe tv  demonst ra ted  a lso  in  ch i l -
d r e n ,  u s i n g  c u m u l a t i v e  d o s e s  u p  t o  5 0 0  t i m e s  h i g h e r
than those admin is te red  w i th  SCIT (5 ,  6 ) .
The main  s tudy  compar ing  sa fe ty  and e f f i cacy  o f  S IT
and SLIT  (7 ) ,  per fo rmed in  pa t ien ts  w i th  b i rch  po l len
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a l le rg ic  rh in i t i s ,  showed a  s imi la r  c l in ica l  e f f i cacy  bu t
w i th  s ide-e f fec ts  s ign i f i can t ly  h igher  and more  impor -
tant in SlT.  and focused the at tent ion to the di f ferent
mechan isms o f  ac t ion  o f  these fo rms o f  immunothe-
rapy .A l le rgen ex t rac ts  were  in i t ia l l y  cons idered pass i -
ve ly  c ross ing  the  ora l  mucosa and thus  e l i c i t ing  sys-
temic react ions,  but recent studies of  pharmacokine-
t i cs  showed tha t  there  is  no  a l le rgen absorp t ion  in  the
ora l  mucosa.  Th is  da ta  i s  con f i rmed by  the  presence
of local  and not systemic typical  s ide ef fects in SLlT,
n a m e l y  i n  m o u t h  a n d  i n  g a s t r o i n t e s t i n a l  t r a c t .
However,  a l lergen extracts are able to determine
immuno log ica l  mod i f i ca t ions  such as  the  b lun t ing  o f
seasona l  r i se  o f  spec i f i c  lgE in  the  ta rge t  o rgan,  as
demonst ra ted  in  the  nasa l  mucosa o f  g rass  a l le rg ic
subjects t reated with high dose SLIT (8).
I t  is  important to note that  a role for  intest inal  absorp-
t i o n  i n  i n d u c i n g  t o l e r a n c e  i s  u n l i k e l y ,  s i n c e  o r a l  i m m u -
notherapy, in which al lergen extracts are swal lowed
without any contact  wi th the oral  mucosa, fa i led to
demonstrate,  despi te some posi t ive resul ts wi th par-
t i cu la r  p repara t ions  (9 ) ,  a  c l in ica l  e f f i cacy  (3 ) ,  th is  da ta
s t ress ing  the  impor tance o f  loca l  mucosa in  the  ev i -
dent  reduc t ion  o f  sens i t i v i t y  wh ich  takes  p lace  in  sub-
jects treated with SLIT.
However ,  the  rea l  mechan ism invo lved in  o ra l  to le -
rance is  s t i l l  no t  demonst ra ted  a l though Langerhans-
l i ke  dendr i t i c  ce l l s  (10)  and T  regu la to ry  l ymphocy tes
seem to  p lay  a  p ivo ta l  ro le  in  th is  complex  mecha-
nisms, and their  study of fers new perspect ives in the
inves t iga t ion  o f  the  immunoto le rance mechan isms.
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PIIARIUIAGOKIIUETTGS OF SLTT

The path  o f  the  a l le rgen a f te r  con tac t ing  the  sub l in -
gua l  mucosa may suggests  the  mechan ism o f  sub l in -
g u a l  i m m u n o t h e r a p y .  R e c e n t  i n v e s t i g a t i o n s  b y
Canon ica 's  g roup s tud ied  the  pharmacok ine t ics  o f  the
a l le rgens  us ing  rad io labe l led  mater ia ls ,  wh ich  inc lu -
ded na t ive  and mod i f ied  a l le rgens ,  and compared
o r a l  a n d  n a s a l  a d m i n i s t r a t i o n  ( 1 1 - 1 3 ) .

The resu l ts  o f  such s tud ies  showed tha t  the  sub l in -
g u a l l y  a d m i n i s t e r e d  a l l e r g e n  ( n a m e l y  t h e  m a j o r  a l l e r -
gen from Parietaria judaica Par j 1) was not absorbed
through the  ora l  mucosa,  bu t  was  re ta ined a t  mucosa l
leve l  fo r  up  to  20  hours ,  and tha t  a f te r  swa l low ing  a
gastrointest inal  absorpt ion occurred but that  the plas-
ma rad ioac t iv i t y  (peak ing  a t  1 .5 -3  hours )  was  due to
f ree  rad io iod ine  and smal l  pept ides  bu t  no t  to  na t ive
a l l e r g e n .
On the  cont ra ry ,  the  nasa l  admin is t ra t ion  o f  Par  j  1  in
Par ietar ia al lergic pat ients is associated to a k inet ics
wi th  rap id  c learance f rom the  nasa l  mucosa,  l i t t le
loca l  pers is tence in  the  pharynx ,  and increase in  p las-
ma radioact iv i ty af ter  swal lowing.

IM M UNOLOG IGAI TUI EGHAIU TSIUIS
TIU THE ORAL MUGOSA

The contac t  o f  the  ora l  mucosa w i th  the  a l le rgen
administered by SLIT leads to act ivat ion of  dendr i t ic
ce l l s ,  wh ich  phagocy ta te  the  a l le rgen in  the  most
super f i c ia l  layers  and t ranspor t  i t  to  the  dra in ing
lymph nodes.  Once migra ted  in  the  lymph nodes,
dendr i t i c  ce l l s  express  co-s t imu la to ry  mo lecu les  and
in te rac t  w i th  loca l  CD8 and CD4 T ce l l s  (14) .
The immuno log ic  e f fec ts  on  T  ce l l s  migh t  be  re la ted
to  two d is t inc t  mechan isms ab le  to  account  fo r  the  c l i -
nical effectiveness of SLIT.
A f i rs t  mechan ism may be  respons ib le  o f  the  shor t -
term eff icacy of  SLIT observed with ul t ra-rush or co-
seasona l  t rea tment  in  pa t ien ts  w i th  po l len  a l le rgy  (15 ,

16) :  as  suggested  by  Bousquet ,  down regu la t ion  o f
mast  ce l l s  i s  more  e f f i c ien t  w i th  the  h igher  a l le rgen
doses  admin is te red  in  a  shor t  t ime and resu l ts  in  a
lower  reac t iv i t y  dur ing  the  po l len  season (16) .
A  second mechan ism invo lves  Treg  ac t iva t ion ,  wh ich
is l ikely to be related to the long- last ing ef fects,  cha-
racter ist ic of  prolonged immunotherapy, observed
a lso  w i th  SLIT  (17) .  ln  par t i cu la r ,  the  d i f fe ren t ia t ion  in
Treg o f  na ive  T  ce l l s  i s  s t imu la ted  by  the  app l ica t ion
of  so lub le  an t igens  to  the  mucosae,  w i th  the  invo lv -
ment  o f  dendr i t i c  ce l l s  (18 ,  19) .  Ant igen spec i f i c  Treg
have a suppressive ef fect  on both Th1 and Th2 res-
ponse and,  a t  leas t  fo r  the  type  1  ce l l s  (Treg1) ,  sup-
press  the  immune response w i th  an  inc reased pro-
duc t ion  o f  lL -10  (20) .  Recent ly ,  a  f i rs t  repor t  on  th is
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issue showed that pat ients t reated with prolonged
SLIT with house dust mite extract  had a s igni f icant
produc t ion  o f  lL -10 ,  wh ich  was no t  observed in
unt rea ted  pa t ien ts  w i th  a l le rg ic  rh in i t i s  to  mi tes  (21) .

Other  impor tan t  aspec ts  a re  the  anatomica l  and
immuno log ica l  pecu l ia r i t ies  o f  o ra l  mucosa,  when
compared w i th  b ronch ia l  and nasa l  mucosa,  w i th  a
low number  o f  o ra l  mast  ce l l s ,  eos inoph i ls  and baso-
ph i l s ,  wh ich  is  l i ke ly  to  under l ie  the  absence o f  seve-
re  s ide  e f fec ts  to  admin is t ra t ion  o f  h igh  a l le rgen
doses  (8 ,22 l ' .

The hyporeact iv i ty of  the oral  mucosa was recent ly
conf i rmed by a study which used recombinant al ler-
gens and demonstrated that subjects wi th oral  a l lergy
syndrome to le ra te  sub l ingua l  admin is t ra t ion  o f  Bet  v1
and Phl  p1 at  much higher doses than those needed to
e l i c i t  a l le rg ic  responses  in  the  sk in  and in  the  nose (23) .

In spite of this, some subjects actually develop oral reac-
tions to allergen extracts administered with SLIT in a
recent compliance study, about 6oÀ of SL|T-treated with-
drew the therapy because of  local  react ions (241' .

Invest igat ing the mechanism under ly ing the develop-
ment of  such react ions i t  is  a need to meet in the future.

GONGLUSIOilS

Among the  d i f fe ren t  rou tes  o f  a l le rgen immunothera-
py ,  the  sub l ingua l  rou te ,  wh ich  jo ins  c l in íca l  e f f i cacy
to  a  h igh  sa fe ty  p ro f i le ,  i s  cur ren t ly  inc reas ing ly  used
as a  va l id  op t ion  fo r  t rea t ing  resp i ra to ry  a l le rgy ,  and
offers promising perspect ives of  development.
In fact ,  the ef fect iveness of  SLIT could be further
improved by  a  be t te r  knowledge on  the  mechan isms
of  mucosa l  to le rance lead ing  to  the  in t roduc t ion  o f
mater ia ls  and doses  op t ima l ly  f i t t ing  w i th  bo th  the
pharmacok ine t ics  and the  immuniz ing  capac i ty  o f  the
sub l ingua l  rou te .  The l im i ted  loca l  symptoms a f te r
a l le rgen contac t  and the  absence o f  de layed and seve-
re systemic s ide-ef fects suggest the presence of
immuno log ica l ,  and maybe anatomica l ,  d i f fe rences
between ora l  mucosa and the  o ther  s i tes  o f  a l le rgen
contac t  ( i .e  nasa l  and bronch ia l  mucosa) .
Indeed, in order to achieve a better understanding of
the  mechan ism o f  o ra l  to le rance in  SLIT ,  b iop t ic
samples and cytokine studies are needed to c lear ly
def ine which cel ls are involved in al lergen presentat ion
to  T  ce l l s  and in  the  cascade o f  a l le rg ic  in f lammat ion .
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