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Sublingual immunotherapy (SLIT) is currently considered a val id option to subcutaneous immunotherapy
{SCIT}, but only a few studies made a direct comparison of their effectiveness. The aim oî this study was to compare the cli-
nical and immunological effects of SCIT and SLIT in pol l inosis induced by Betulaceae.

Forty-seven adult patients were randomized to receive SCIT or SLIT, performed by Betulaceae {alder, birch, and
hazel) extracts from Stal lergénes (Antony, France) standardized in index of reactivi ty ( lR) with the treatment schedules propo-
sed by the producer. The clinical effect$ were e$tablished by symptom-medication scores recorded during the month of March.
Side effects were reported directly by the physicians for SCIT and were registered in diary cards nylne patients for SLIT.
lmmunologic evaluation was done by measuring specif ic lgE and lgG4 to Bet v 1

Thirty{our patients (19 for SCIT and tS'tor SLl i)  comptéteA tfre registrat ion of symptoms and drug consumption
during pof len period of Betulaceae. Mean cumulative doses of respectively 50.65 lR by SCIT and 4653.1 lR by SLIT were admi-
nistered, with a sLlT/sclT ratio of g2.
There was no signifÍcant difference in mean symptom-medication score between SCIT and SLIT. Systemic reactions occurred
in 16% of $ClT treated but in none of SLIT treated. As to immunologic evaluation, Bet v 1 specif ic lgE did not r ise after the pol-
len season in SCIT treated, while increased non signif icantly in SLIT treated. Bet v 1 specif ic lgG4 increased in both treatment,
buy only the increase with SCIT was signif icant {p = 0.001}.

$LlT and SCIT with a ratio of about 100 are equalty effective in controlling rhinoconjunctivitis caused by tree
pollen allergy. SLIT is safer than SCIT, but does not show the same immunologic effects ón ,*rr* specific lgE and tgCa anii-
bodies,

Pol l inos is  -  B i rch,  A lder ,  Hazel  -  Subcutaneous immunotherapy -  Subl ingual  immunotherapy.

IilTRODUGTIOIU

p e c i f i c  i m m u n o t h e r a p y  w i t h  i n h a l a n t  a l l e r -
gens  i s  an  e f f ec t i ve  t r ea tmen t  i n  r esp i ra to r y
a l l e rgy  caused  by  sens i t í za t i on  t o  po l l ens ,

h o u s e  d u s t  m i t e s ,  m o u l d s ,  a n d  a n i m a l  e p i t h e l i a  ( 1 ) .
B e s i d e s  t h e  t r a d i t i o n a l ,  s u b c u t a n e o u s  r o u t e  o f
a d m i n i s t r a t i o n ,  a l s o  s u b l i n g u a l  i m m u n o t h e r a p y
(SLIT)  demonst ra ted  a  sound e f fec t i veness  by  a
meta-ana lys is  s tudy  (2 ) ,  w i th  the  advantage o f  a
very  good sa fe ty  (3 ) .  Among the  a l le rgens  tes ted  by
b o t h  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 )  a n d
S L l T ,  t r e e  p o l l e n s ,  n a m e l y  b i r c h ,  a l d e r ,  a n d  h a z e l n u t
po l len ,  were  inves t iga ted  in  a  number  o f  s tud ies ,
conducted  by  SCIT [4 -8 ]  and SLIT  (9 -11) .  However ,
on ly  one t r ia l  compared the  c l in ica l  e f fec ts  o f  the
two fo rms o f  t rea tment ,  wh ich  showed no s ign i f i -
cant di f ferences in terms of  ef f icacy and a better
sa fe ty  p ro f i le  fo r  SLIT  (12) .

( 1 )  A i l " r g y  U n i t ,  S a n t ' A n n a  H o s p i t a l ,  C o m o  ( l t a l y ) .
( 2 )  A l l e r g y / P u l m o n a r y  r e h a b i l i t a t i o n ,  I C P  H o s p i t a l ,  M i l a n  ( l t a l y ) .
(3 )  Depar tment  o f  Obste t r i c ,  Gynaeco log ic  and Ped ia t r i c  Sc iences ,
Un ivers i ty  o f  Perug ia  ( l ta ty1 .

The present study sought to evaluate the ef f icacy on
a l le rg ic  symptoms and drug  consumpt ion  dur ing  the
spec i f i c  po l len  season in  pa t ien ts  w i th  rh in i t i s  caused
by sens i t i za t ion  to  t ree  po l lens  and randomized to
receive SCIT or SLIT. Safety was assessed by registra-
t ion of  any adverse ef fect  to the two treatments,  and
immuno log ic  e f fec ts  were  s tud ied  by  measur ing  the
changes in  po l len-spec i f i c  lgE and lgG4 to  the  major
b i rch  a l le rgen Bet  v  1 .

PATIEIUTS AilD METHOIDS

I  Pat ients:  From pat ients referr ing for  seasonal  rh in i -
t i s  to  the  A l le rgy  Un i t  o f  the  Sant 'Anna Hosp i ta l  in
Como ( l ta ly) ,  47 subjects were included in the study.
The inc lus ion  c r i te r ia  were :  age h igher  than 18  years
and lower than 60 years,  presence of  symptoms
dur ing  the  seasona l  per iod  o f  t ree  po l lens  ( f rom
February  to  Apr i l ) ,  symptom score  ind ica t ing  modera-
te to severe rhini t is  in the previous season, durat ion
from at least  two consecut ive years.  The exclusion cr i -
ter ia were:  sensi t izat ion to other al lergens interfer ing
wi th  c l in ica l  symptoms (such as  cypress  po l len ,
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house dus t  mi tes ,  and an imal  ep i the l ia ) ,  p rev ious

immunotherapy  t rea tment  in  any  fo rm,  and occur ren-
ce  o f  common cont ra ind ica t ion  to  a l le rgen immuno-
t h e r a p y  ( 1 ) .

The pat ients were randomized to receive SCIT or SLIT
accord ing  to  randomiza t ion  tab les ,  resu l t ing  in  24

SCIT and 23 SLIT treatments.

I  lmmunotherapy: SCIT and SLIT were performed by
tree pol len (alder,  b i rch,  and hazel)  extracts f rom

Stal lergénes (Antony, France) standardized in index of
react iv i ty ( lR).  For SCIT a calc ium phosphate extract
(Phosta l - ' ) ,  and  fo r  SLIT  a  g lycer ina ted  ex t rac t
(Staloral")  was used. The treatment schedules were

those proposed by the producer:  for  SCIT, the bui ld-up
phase was in 12 weeks with a top dose of  8 lR and the
subsequent  ma in tenance phase was done by  admin is -
t rat ion of  the same dose with a three week interval ;  for

SLIT ,  the  bu i ld -up  phase was in  11  days  w i th  a  top
dose o f  100 lR  and the  main tenance phase was done

by administrat ion of  the same dose each day.
The cl in ical  ef fects of  the t reatment were establ ished
by symptom-medicat ion scores recorded dur ing the
month  o f  March  in  d ia ry  cards .  The scor ing  method
was as  prev ious ly  repor ted  (13) ,  g rad ing  fo r  each
nasa l  symptom (sneez ing ,  runny  nose,  and nasa l

blockage) and for conjunct iv i t is  f rom 0 to 3,  and
cons is t ing  drug  consumpt ion  o f  0  =  no  drug ,  1  -

nedocromi le  eye  drops ,  2  =  an t ih is tamíne tab le t ,  and

3 = f lut icasone nasal  spray.
Side ef fects were reported direct ly by the physic ians

for SCIT and were registered in diary cards by the
pat ients for  SLIT.

I  lmmuno log ic  eva lua t ion :  B lood samples  were

obta ined in  a l l  pa t ien ts  by  ven ipunc ture  a t  base l ine

and a t  the  end o f  the  po l len  season.  Spec i f i c  lgE and

lgG4 to Bet v 1 were measured by the CAP/RAST

method (Pharmac ia ,  Uppsa la ,  Sweden)  us ing  the

immu noenzymat ic  method.

I  Stat ist ical  analysis:  Non parametr ic tests,  part icu-

la r ly  the  Wi lcoxon tes t  fo r  in te r -g roup ana lys is  and

the  Mann-Whi tney  U tes t  fo r  in t ra -group ana lys is ,

were  used,  cons ider ing  s ign i f i can t  a  p  va lue  lower

than 0 .05 .

RESUTTS

Of the 47 pat ients randomized for SCIT or SLIT, only

40 started immunotherapy Q0 for each treatment) ,

and 34  (19  fo r  SCIT and 15  fo r  SLIT)  comple ted  the

reg is t ra t ion  o f  symptoms and drug  consumpt ion

dur ing  the  month  o f  March .  The i r  charac ter is t i cs  a re

s h o w n  i n  t a b l e  1 .
Mean cumulat ive doses of  respect ively 50.65 lR by

SCIT and 4653.1  lR  by  SLIT  were  admin is te red ,  w i th  a

SLIT/SCIT rat io of  92.
The mean symptom-medica t ion  score  dur ing  March

was 4 .77  x  1 .41  fo r  SCIT and 3 .63  t  1 .08  fo r  SLIT .

F igure  1  shows the  mean da i l y  symptom-medica t ion
score f rom 1 to 31 March with the two treatment and

the  da i l y  counts  o f  b i rch  po l len .  There  was no  s ign i f i -

cant di f ference between SCIT and SLIT.
A l l  adverse  reac t ions  were  dur ing  the  bu i ld -up  phase,

cons is t ing  fo r  SCIT o f  th ree  la rge  loca l  reac t ions  and
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Figure 2 :  Changes in  Bet  v  1  spec i f ic
lgE and lgG4 ant ibod ies in  SLIT and
SCIT treated patients.
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Figure 1  :  Symptom-medicat ion scores
and po l len counts  dur ing the month o f
March  i n  SL IT  and  SCIT  t r ea ted
patients.



th ree  sys temic  reac t ions  (one genera l i zed  i t ch ing ,  one
rh in i t i s ,  and one s l igh t  la ryngea l  oedema) ,  and fo r
S L I T  o f  f o u r  l o c a l  r e a c t i o n s  w i t h  o r a l  i t c h i n g .
React ions  to  SCIT were  t rea ted  by  ora l  an t ih is tamines
and,  fo r  la ryngea l  oedema,  by  in t ravenous cor t i cos te-
ro ids .  Dose ad jus tments  were  done,  resuming the
treatment f rom the last  to lerated dose, and SCIT was
cont inued up  to  the  main tenance dose in  a l l  pa t ien ts .
React ions  to  SLIT  were  shor t - las t ing  and se l f - remi t -
t ing ,  requ i r ing  no  drug  t rea tment .
Regard ing  the  immuno log ic  eva lua t ion ,  Bet  v  1  spec i -
f i c  lgE d id  no t  r i se  a f te r  the  po l len  season in  SCIT t rea-
ted ( f rom 52.8 t  23.1 to 53.1 r  23.41, whi le increased
from 44.6 t  21.7 to 58.4 t  26.5 kU/L in SLlT t reated. Bet
v 1 speci f ic  lgG4 increased in both t reatment,  f rom
17.6  t  5 .8  to  24 .5  t  6 .1  kU/L  in  SCIT t rea ted  and f rom
15.6  t  7 .1  to  18 .8  t  6 .8  kU/L  in  SL |T t rea ted ,  respec t i -
ve ly ,  as  dep ic ted  in  f igure  2 .  On ly  the  inc rease w i th
S C I T  w a s  s i g n i f i c a n t  ( p  =  0 . O O t ) .

IDTSGUSSrcil

T h e  e f f i c a c y  o f  S L I T  i n  s e a s o n a l  a l l e r g i c  r h i n i t i s
c a u s e d  b y  g r a s s ,  r a g w e e d ,  a n d  t r e e  p o l l e n s  i s
c l e a r l y  d e m o n s t r a t e d  b y  m e t a - a n a l y s i s  s t u d i e s
b o t h  i n  a d u l t s  ( 2 )  a n d  c h i l d r e n  ( 1 4 ) ,  b u t  t h e  r a n g e
o f  e f f e c t i v e  d o s a g e  r e m a i n e d  u n t i l  r e c e n t l y  a
d e b a t e d  i s s u e .  A c c o r d i n g  t o  e x p e r t ' s  o p i n i o n ,  t o
e x p e c t  a  c l i n i c a l  e f f e c t i v e n e s s  S L I T  s h o u l d  b e
a d m i n i s t e r e d  i n  c u m u l a t i v e  d o s a g e  5 0 - 1 0 0  t i m e s
h i g h e r  t h a n  S C I T  c o n s i d e r i n g  a l l e r g e n  e x t r a c t s
f  r o m  t h e  s a m e  p r o d u c e r  ( 1 5 ) .  T h i s  s t a t e m e n t
r e c e i v e d  a  s t r o n g e r  e v i d e n c e  b y  a  n u m b e r  o f
r e c e n t  s t u d i e s  c l e a r l y  d e m o n s t r a t i n g  f o r  S L I T  a
d o s e - d e p e n d e n c e  s i m i l a r  t o  t h a t  w e l l  k n o w n  f o r
sc t r  (16 ) .
M o r e o v e r ,  i n  a  d o u b l e - b l i n d ,  d o u b l e - d u m m y ,  p l a -
c e b o - c o n t r o l l e d  s t u d y  d i r e c t l y  c o m p a r i n g  t h e  e f f i -
c a c y  o f  S C I T  a n d  S L I T  w i t h  a  b i r c h  p o l l e n  e x t r a c t
n o  s i g n i f i c a n t  d i f f e r e n c e  w a s  o b s e r v e d  u s i n g  f o r
S L I T  a  c u m u l a t i v e  d o s e  1 7 5  t i m e s  h i g h e r  t h a n
S C I T  ( 1 2 ) .  O n  t h e  o t h e r  h a n d ,  t h e  s a f e t y  o f  S C I T
w a s  c l e a r l y  l o w e r ,  w i t h  s y s t e m i c  r e a c t i o n s  i n  2 9 %
o f  p a t i e n t s  -  t w o  r e a c t i o n s  r e q u i r i n g  a d r e n a l i n e  -

c o m p a r i n g  t o  n o  s y s t e m i c  r e a c t i o n s  i n  S L I T .
T h e  a l l e r g e n  e x t r a c t s  w e  u s e d  w e r e  f r o m  t h e  s a m e
p r o d u c e r  a s  i n  K i n c h i ' s  s t u d y  b u t  c o n t a i n e d  a  m i x -
t u r e  o f  b i r c h ,  a l d e r  a n d  h a z e l  a n d  n o t  o n l y  b i r c h
p o l l e n ,  b e c a u s e  o u r  p a t i e n t s  w e r e  s e n s i t i s e d  a n d
symptomat ic  a lso  to  the  o ther  two Betu laceae.
T h e  S L I T / S C I T  r a t i o  w a s  a b o u t  1 0 0  a n d  t h e  e f f i c a -
c y  w a s  c o m p a r a b l e ,  p a t i e n t s  r e p o r t i n g  s c o r e s  n o t
s i g n i f i c a n t l y  d i f f e r e n t  -  i n d i c a t i n g  s l i g h t / m o d e r a t e
s y m p t o m s  -  f o r  b o t h  t r e a t m e n t s .  T h i s  o f f e r s  a  f u r -
t h e r  c o n f i r m a t i o n  t o  t h e  r a n g e  o f  5 0 - 1 0 0  t i m e s  t h e

d o s a g e  o f  S C I T  n e e d e d  t o  S L I T  t o  p r o v i d e  a  c o m -
p a r a b l e  e f f i c a c y  ( 1 5 ) .
T h e  s t u d y  w a s  d e s i g n e d  a l s o  t o  e v a l u a t e  t h e
i m m u n o l o g i c  r e s p o n s e ,  i n  p a r t i c u l a r  t h e  e f f e c t s  o n
l g E  a n d  l g G 4  a n t i b o d i e s  s p e c i f i c  f o r  B e t  v  1 ,  t h e
m a j o r  a l l e r g e n  o f  b i r c h .  S o m e  s t u d i e s  a s s e s s e d
a l l e r g e n  s p e c i f i c  l g E  a n d  l g G 4  r e s p o n s e  t o  S L I T ,
r e p o r t i n g  s i g n i f i c a n t  c h a n g e s  t o  g r a s s  p o l l e n  ( 1 7 )
a n d  r a g w e e d  ( 1 8 )  b u t  n e g l i g i b l e  c h a n g e s  t o  o l i v e
p o l l e n  ( 1 9 ) ,  g r a s s  p o l l e n  ( 2 0 ,  2 1 l ,  a n d  h o u s e  d u s t
mi tes  (22 ,  23 l ' .  In  the  la tes t  s tudy ,  conducted  on
c h i l d r e n  w i t h  m i t e - i n d u c e d  a s t h m a ,  S L I T  i n d u c e d
a  d e c r e a s e  o f  s p e c i f i c  l g E  b u t  n o  c h a n g e  o n  l g G 4
t 2 3 1 .  l n  o u r  p a t i e n t s ,  o n l y  S C I T  b l u n t e d  t h e  s e a s o -
n a l  r i s e  o f  p o l l e n - s p e c i f i c  l g E ,  a  w e l l  k n o w n  i m m u -
n o l o g i c  e f f e c t  o f  a l l e r g e n  i m m u n o t h e r a p y  ( 1 ) ,
w h i l e  s p e c i f i c  l g G a  i n c r e a s e d  w i t h  b o t h  t r e a t m e n t s
b u t  t h e  c h a n g e  w a s  n o t  s i g n i f i c a n t  w i t h  S L I T .
H o w e v e r ,  t h e  r e c e n t  a d v a n c e s  o n  t h e  m e c h a n i s m
o f  a c t i o n  o f  S L I T  s u g g e s t  t h a t  t h e  p a r t i c u l a r  r o l e  o f
d e n d r i t i c  c e l l s  o f  t h e  o r a l  m u c o s a  i n  c a p t u r i n g  a n d
p r e s e n t i n g  t h e  a l l e r g e n  m o l e c u l e s  t o  T  c e l l s ,  a n d
p a r t i c u l a r l y  t o  T r e g  c e l l s ,  m a y  i n d u c e  a  d i f f e r e n t
k i n d  o f  t o l e r a n c e  c o m p a r e d  t o  S C I T  ( 2 4 1 . l n  f a c t ,  i n
a  s t u d y  a s s e s s i n g  i n  p a t i e n t s  w i t h  g r a s s  p o l l e n  r h i -
n i t i s  t r e a t e d  w i t h  S L I T  t h e  i m m u n o l o g i c  r e s p o n s e
i n  t h e  t a r g e t  o r g a n  -  b y  u s i n g  a s  a  m a t e r i a l  t h e
n a s a l  s e c r e t i o n s  -  t h e  s e a s o n a l  r i s e  o f  s p e c i f i c  l g E
w a s  a c t u a l l y  b l u n t e d  b y  h i g h  d o s e  t r e a t m e n t  ( 2 5 ) .
T h e r e f o r e ,  i t  i s  l i k e l y  t h a t  e v a l u a t i n g  t h e  a n t i b o d y
c h a n g e s  i n  s e r u m  m a y  b e  a n  i n a p p r o p r i a t e  m o d e l
i n  a n a l y z i n g  t h e  i m m u n o l o g i c  e f f e c t i v e n e s s  o f
S L I T .  O n  t h e  o t h e r  h a n d ,  t h e  i n c r e a s e  o f  s p e c i f i c
l g G 4  i n  s e r u m  s e e m s  m o s t l y  i n f l u e n c e d  b y  g a s -
t r o i n t e s t i n a l  a b s o r b t i o n  o f  t h e  a l l e r g e n  e x t r a c t ,  b u t
w e  k n o w  f r o m  s t u d i e s  o n  o r a l  i m m u n o t h e r a p y
t h a t  t h e  o r a l  r o u t e  b y p a s s i n g  t h e  s u b l i n g u a l  m u c o -
s a  w a s  p o o r l y  e f f e c t i v e  -  a n d  i s  n o  m o r e  s u g g e s t e d
a s  a  f e a s i b l e  f o r m  o f  i m m u n o t h e r a p y  ( 1 5 ,  2 6 1  -

t h u s  t h e  l g G 4  i n d u c e d  b y  s u c h  s t i m u l u s  s h o u l d
r e p r e s e n t  a n  e p i p h e n o m e n o n  d e v o i d  o f  i m m u n o -
l o g i c  s i g n i f i c a n c e .  F o r  S L I T ,  a  m o d e l  a s s e s s i n g  t h e
a n t i b o d y  r e s p o n s e  a t  l o c a l  l e v e l  s h o u l d  p r o v i d e
m o r e  r e l i a b l e  d a t a .  I n  t h i s  v i e w ,  s t u d i e s  c o m p a r i n g
t h e  i m m u n o l o g i c  e f f e c t s  o f  S L I T  w i t h  a l l e r g e n
s w a l l o w i n g  o r  s p i t t i n g ,  t h e  l a t t e r  i n d i c a t i n g  t h e
p u r e  e f f e c t  o f  t h e  i n t e r a c t i o n  w i t h  d e n d r i t i c  c e l l s ,
s h o u l d  f u r t h e r  e l u c i d a t e  t h e  m e c h a n i s m  o f  a c t i o n
o f  t h i s  k i n d  o f  i m m u n o t h e r a p y .
I n  c o n c l u s i o n ,  t h e  r e s u l t s  o f  t h i s  r a n d o m i z e d  s t u d y
c o n f i r m  t h a t  S L I T  w i t h  a d e q u a t e  d o s a g e  i s  a s
e f fec t i ve  as  SCIT bu t  be t te r  to le ra ted  in  pa t ien ts
w i t h  s e a s o n a l  r h i n i t i s  c a u s e d  b y  s e n s i t i s a t i o n  t o
B e t u l a c e a e  p o l l e n .  T h e  d a t a  o n  i m m u n o l o g i c  r e s -
p o n s e  s u g g e s t  t h a t  d i f f e r e n t  m o d e l s  o f  a s s e s s -
m e n t  s h o u l d  b e  u s e d  f o r  t h e  t w o  t r e a t m e n t s .
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