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SUMMARY
Background:  Spec i f ic  immunotherapy (S lT)  is  an ef fec t ive t reatment  in  a l lerg ic  rh in i t is  and i t  has been shown to  decrease

nasal  ECP r ise a f ter  a l le rgen chal lenge.
Aims:  To eva luate i f  the kynet ics  o f  nasa l  ECP re lease af ter  spec i f ic  nasal  cha l lenge could  be changed by SIT and i f  these

changes were re la ted to  the dose of  a l le rgen admin is tered.
Mater ia l  and Methods:  75 a l lerg ic  rh in i t is  pat ients ,  monosens i t ized to  house dust  mi tes were inc luded:  25 cont ro ls  and 50

S|T- t reated pat ients .  These pat ients  were d iv ided in  two groups:  one rece iv ing a h igh dose of  the a l lergenic  ext ract  (Group 2)
and other  rece iv ing a lower  dose (Group 1) .  Nasal  cha l lenges were per formed at  the beginn ing of  the s tudy (T0) ,  a f ter  6  (T1)

and af ter  12 months (T2) .  Nasal  ECP va lues were measured in  nasal  lavages before cha l lenge and one and four  hours  a f ter
obta in ing a pos i t ive  react ion.  Pat ients  were a lso asked in  every  v is i t  to  eva luate on a v isua l  ana log sca le  the in tens i ty  o f  the i r
d isease in  the prev ious month.

Resul ts :  SIT was ef fec t ive in  improv ing subject ive (v isua l  ana log sca le)  and ob ject ive parameters  (nasal  a l le rgenic  react iv i -
ty ) .  Both SIT groups had s ign i f icant  d i f ferences between T0 and T2 va lues and compar ing wi th  cont ro l  pat ients .  SIT reduced
s ign i f icant ly  mean post -provocat ion ECP va lues in  both groups and reduced the number  o f  pat ients  that  showed increase in
nasal  ECP >100% of  basal  va lues in  each of  the SIT- t reated groups.  The changes in  nasal  ECP va lues and par t icu lar ly  in  nasal
ECP pat terns were more pronounced in  Group 2 than in  Group 1 but  the d i f ferences d id  not  reach s ta t is t ica l  s ign i f icance.

Conclus ions:  SIT can inh ib i t  nasa l  ECP increase af ter  a l le rgen chal lenge,  f requent ly  present  in  non SlT- t reated pat ients .  Th is
ef fect  is  more pronounced and reaches s ta t is t ica l  s ign i f icance ear l ie r  in  pat ients  rece iv ing h igher  doses of  the a l lergenic  ext ra-
ct used in SlT.
Key-Words:  A l lerg ic  rh in i t is  -  Nasal  ECP -  Nasal  provocat ion -  Spec i f ic  immunotherapy.

INTRODUGTTON

e v e r a l  p a p e r s  h a v e  a l r e a d y  u n e q u i v o c a l l y

demonst ra ted ef f icacy o f  SIT wi th  mi te  ext racts

i n  m i t e -a l l e rg i c  r h i n i t i s ,  i n  doub le -b l i nd  p lacebo -

con t ro l l ed  s tud ies  ( , 21  o r  i n  case -con t ro l  s t ud ies  (3 )

and c l in ica l  and/or  immunolog ica l  e f f icacy cou ld  a l ready

be demonst ra ted af ter  12 months o f  SIT (1 ,  3) .  SIT has

also been recognized as an effect ive treatment in recent

i n te rna t i ona l  consensus  on  a l l e rg i c  r h i n i t i s  l 4 l .
Nevertheless, despite i ts eff icacy SIT is not equally effec-

t ive in  a l l  pat ients ,  even wi th  adequate se lect ion cr i ter ia .

I t  i s  we l l  known  tha t  i n  t he  l ong  t e rm  S IT  can  i nduce

changes  i n  cy tok ine / chemok ine  p ro f i l es  t ha t  r esu l t ,

among other  e f fec ts ,  in  an isotype swi tch wi th  a

dec rease  i n  spec i f i c  l gE  l eve l s .  Howeve r ,  i n  t he  sho r t

t e rm  i t  i s  a l so  poss ib l e  t o  documen t  bene f i c i a l  immu-

nolog ic  e f fec ts  o f  S lT.  l t  has been demonst ra ted that

S IT  can  dec rease  ce l l u l a r  r e l easab i l i t y ,  name ly  baso -

(1)  hr , r rnr "* l le rgo logy Uni t  -  Hospi ta l  de Santa Mar ia  CHIUL -
Facul ty  o f  Medic ine -  Univers i ty  o f  L isbon (Por tugal ) .

ph i l  h i s tam ine  re l ease ,  i n  r esponse  t o  l gE -med ia ted

s t i m u l i  ( a l l e r g e n  o r  a n t i - l g E  a n t i b o d i e s )  i n  m i t e - a l l e r g i c

a s t h m a t i c  c h i l d r e n ,  i m m e d i a t e l y  a t  4  a n d  9  m o n t h s

( 5 ) .  A  s i m i l a r  d e c r e a s e  i n  h i s t a m i n e  r e l e a s e  a n d  l e u -

ko t r i ene  p roduc t i on  f r om pe r i phe ra l  b l ood  l eukocy tes

has  a l so  been  repo r ted  immed ia te l y  a f t e r  i nduc t i on

phase  o f  r ush  venom S IT  (6 ) .  The  rap id  desens i t i za t i on

obse rved  i n  rush  venom S IT  i s  no t  due  t o  l gE  o r  l gG

changes  bu t  cou ld  t he re fo re  be  exp la i ned  by  ea r l y

changes  i n  cy tok ine  o r  chemok ine  p roduc t i on  t ha t

i nduce  a  rap id  dec rease  i n  basoph i l  o r  mas t  ce l l  r e l ea -

s a b i l i t y  $ , 7 l ' . I n  f a c t ,  s o m e  a l l e r g i c  m o d e l s  a l s o  s h o w

tha t  dec rease  i n  h i s tam ine  re l ease  f o l l ow ing  S IT  was

pa r t i a l l y  i ndependen t  o f  r educ t i on  o f  spec i f i c  l gE  (8 ) .

The  ex i s tence  o f  i n t r i ns i c  f ac to r s ,  l gE - i ndependen t ,

was  a l r eady  sugges ted  i n  o l de r  s tud ies  (9 -10 )  and  t he

p resence  o f  i nh ib i t o r y  s i gna l i ng  recep to rs  on  mas t

c e l l s  ( 1 1 )  a n d  o n  e o s i n o p h i l s  ( 2 )  m a y  r e p r e s e n t  o n e

of  the targets  for  the ear ly  e f fec ts  o f  SIT on ce l l  ac t i -

va t i on .  The re fo re ,  one  o f  t he  a ims  o f  ou r  wo rk  was  t o

eva lua te  i f  S IT  cou ld  a l so  dec rease  eos inoph i l  r e l ea -

sab i l i t y ,  measu red  by  k i ne t i cs  o f  nasa l  ECP re lease

a f te r  spec i f i c  nasa l  cha l l enge .  Add i t i ona l l y  we  wan ted
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t o  de te rm ine  i f  t ha t  dec rease  cou ld  a l so  be  demons -
t ra ted  immed ia te l y  a t  6  o r  12  mon ths  o f  S IT  and  i f  i t
had  re l a t i on  w i t h  t he  a l l e rgen  dose  used  i n  S lT .

MATERTAT AilD METHODS

P a t i s n t s

We inc luded 75  modera te-severe  pers is ten t  a l le rg ic
rh in i t i s  pa t ien ts ,  monosens i t i zed  to  house-dus t  mi tes
(Dermatophagoides),  as suggested by c l in ical  h istory,
sk in  p r ick  tes ts  and serum spec i f i c  lgE.  There  were  37
females  and 38  males ,  mean age 22 .3  t  7 .7  years
( range:  15-46  years ) ,  wh ich  were  randomly  ass igned
e i ther  to  a  cont ro l  g roup wh ich  d id  no t  rece ive  S lT ,  to
a  low-dose SIT  group wh ich  rece ived in jec t ions  o f  a
modified Dermatophagoides pteronyssinus extract
w i th  a  month ly  dose o f  5 .5  mg o f  the  ex t rac t  (annua l
dose = 75 p,g) or to a high-dose SIT group which received
in jec t ions  o f  a  mod i f ied  Dermatophago ides  p te ronys-
s inus  ex t rac t  w i th  a  month ly  dose o f  55  mg o f  the
e x t r a c t  ( a n n u a l  d o s e  = 7 1 0  m g ) .  A l l  p a t i e n t s  w e r e  a l l o -
wed to  take  ora l  an t ih is tamines  and/or  nasa l  s te ro ids
when needed.  Th is  s tudy  was approved by  the  Eth ica l
Commi t tee  o f  the  Facu l ty  o f  Med ic ine  o f  L isbon and
the  pa t ien ts  gave the i r  in fo rmed consent .  pa t ien ts
were assessed before start ing immunotherapy (T0),
a f te r  6  months  (T1)  and a f te r  12  months  (T2) .

t  Spec i f i c  immunotherapy  (S lT) :  We used a
De r m at o p h a g o i d e s pte ro n y ss i n u s extr act, d e p i g m e nted
and po lymer ised w i th  g lu ta ra ldehyde (DEplco lD@,
CBF LETI  Labora tor ies ,  Spa in) ,  descr ibed in  de ta i l
e l s e w h e r e  ( 1 3 ) .

A l l  S |T- t rea ted  pa t ien ts  rece ived a  bu i ld -up  phase w i th
5  w e e k l y  i n j e c t i o n s  o f  i n c r e a s i n g  a l l e r g e n  d o s e s  ( 0 . 1 ,
1 , 2 , 4  a n d  5 . 5  $ g  i n  G r o u p  1 ;  1  , 5 ,  1 1 ,  3 3  a n d  5 b  p r g  i n
G r o u p  2 l  a n d  a  m a i n t e n a n c e  p h a s e  w i t h  1 1  m o n t h l y
d o s e s  o f  5 . 5  p g  i n  G r o u p  1  o r  5 5  m g  i n  G r o u p  2 ,  S I T
w a s  a d m i n i s t e r e d  a c c o r d i n g  t o  E u r o p e a n  A c a d e m y  o f
A l l e r g o l o g y  a n d  C l i n i c a l  l m m u n o l o g y  r u l e s  ( 1 4 ) .

I  St ln Pr ick Tests (SpT):  SpT were performed accor-
d i n g  t o  s t a n d a r d  p r o c e d u r e  ( 1 5 )  i n  t h e  v o l a r  s i d e  o f
the  fo rearm by  means o f  punc ture  w i th  the  pr ick
Lancet tes  Dome-Hol l i s te r -S t ie r ;  one s te r i le  dev ice  was
used fo r  each tes t .  Common inha lan t  ex t rac ts  tes ted
were mites (Dermatophagoides pteronyssinus,
Dermatophagoides farinae, Blomia kulagini,
Euroglyphus maynei, Tyrophagus putrescentia,
Lepidoglyphus destructor, Acarus sirol, cockroach,
moulds (Alternaria alternata, Aspergittus fumigatus,
Cladosporium herbarum, MucoT Neurospora crassa,

Penici l lum notatuml, pol lens from grass (Lol l ium per-
enne, Dactyl is glomerata, Secale cerealel,  trees
(Betula verrucosa, Olea europaea, Platanus acerifolial
and weeds (Artemisia vulgaris, Plantago lanceolata,
Parietaria judaica, Salsola kalil and dander from cat
and  dog .  H i s tam ine  phospha te  (10  mg /m l )  and  s te r i l e
0 .9% sa l i ne  we re  used  as  pos i t i ve  and  nega t i ve
cont ro ls ,  respect ive ly .  We measured the area of  the
wheals  induced by SPT,  cons ider ing a  pos i t ive  respon-
se a mean wheal  area of  7  mm2 or  greater  compared
wi th  the negat ive cont ro l ,  15 minutes a f ter  puncture.

I  V isua l  Analog Scale  (VAS):  In  each v is i t  pat ients
were  asked  t o  mark  on  a  VAS w i t h  10  cm l ong  t he
po in t  wh i ch  wou ld  bes t  co r respond  to  t he  i n tens i t y  o f
t h e i r  r h i n i t i s  s y m p t o m s  d u r i n g  t h e  p r e v i o u s  m o n t h
(10  cm =  bes t  poss ib l e ;  0  cm =  wo rs t  poss ib l e ) .

I  Spec i f ic  Nasal  Provocat ion:  l t  was per formed in
each v is i t  w i th  a  lyophi l ised Dermatophagoides pte-
r o n y s s i n u s  a l l e r g e n i c  s o l u t i o n  ( C B F  L E T I
Labo ra to r i es ,  Spa in ) ,  wh i ch  was  recons t i t u ted  30
m inu tes  be fo re  p rovoca t i on  i n  o rde r  t o  ob ta in  a  so lu -
t i o n  w i t h  a n  a l l e r g e n i c  p o t e n c y  o f  1 0 0  H E p / m l
(Histamine Equivalent Potency). This solut ion was
se r i a l l y  t en fo ld  d i l u ted  i n  o rde r  t o  ob ta in  f ou r  o the r
a l l e r g e n i c  s o l u t i o n s  w i t h  1 0  H E P / m l ,  1  H E P ,  0 . 1  H E p
and 0.01 HEP,  respect ive ly .  We d id  not  use any vaso-
cons t r i c t o r  med i ca t i on  be fo re  nasa l  cha l l enge  and
pa t i en t s  we re  asked  no t  t o  use  any  nasa l  s te ro ids
du r i ng  t he  two  weeks  and  an t i h i s tam ines  du r i ng  t he
th ree  days  t ha t  p receded  nasa l  cha l l enge .

Nasal  provocat ion was a lways per formed in  the same
room and bythe same invest igator .  l t  s tar ted wi th  nebu-
l izat ion o f  0 .05 ml  o f  negat ive cont ro l ,  fo l lowed by 0 .05
m l  nebu l i za t i ons  o f  t he  a l l e rgen i c  so lu t i ons  (20  m inu tes
in terva l )  w i th  increas ing potency.  Nasal  cha l lenge was
stopped when the sum of  a  nasal  score (sneezes,

i tch ing,  rh inor rea,  nasal  obst ruct ion;  0-no symptoms,
1 -m i l d ,  2 -mode ra te ,  3 - seve re )  was  supe r i o r  o r  equa l  t o
6  (max imu  m 12 ) .  A l l e rgen i c  t h resho ld  was  t he re fo re  t he
po tency  o f  t he  l as t  a l l e rgen i c  so lu t i on  adm in i s te red .

I  Nasal  Lavage F lu id  (NLF)  and ECP measurements
in NLF: Nasal lavage was performed before provocation
and  one  and  f ou r  hou rs  a f t e r  nasa l  cha l l enge .  We
used  the  t echn ique  w i t h  wa rm sa l i ne  desc r i bed  by
Nac le r i o  and  a l .  ( 16 ) ,  s l i gh t l y  mod i f i ed  i n  o rde r  t o
ob ta in  a  f i na l  vo lume  o f  NLF  o f  2  m l  pe r  each  nos t r i l ,
t o  avo id  excess i ve  d i l u t i on .  NLF  was  cen t r i f uged  a t
1500  g  f o r  15  m inu tes .  We  removed  the  uppe r  3  m l  and
resuspended  the  cen t r i f uge  i n  t he  rema in ing  1  m l .  ECp
w a s  m e a s u r e d  i n  t h i s  1  m l  s u s p e n s i o n  b y  i m m u n o -
f l u o r o e n z y m a t i c  m e t h o d  E C P  U N I C A p  F E I A
(Pha rmac ia  D iagnos t i cs ,  Sweden ) .
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Bes ides  measur ing  ind iv idua l  ECP va lues  in  each NLF,
we cons idered the  ex is tence o f  two main  nasa l  ECP
pat te rns :  an  "ac t iva t ion"  pa t te rn  i f  nasa l  ECP va lues  a t
1  o r  4  hours  inc reased a t  leas t  100% compar ing  to
pre-provocat ion values and a "non-act ivat ion" pattern
i f  there  were  no  such increases .

RESULTS

Regard ing  sub jec t ive  eva lua t ion  in  the  VAS (d iagram
1)  we have observed in  cont ro l  pa t ien ts  ma in tenance
of mean VAS scores,  whi le in the two S|T-treated
groups  mean VAS scores  were  s ign i f i can t ly  (p<0.05)
improved,  compar ing  in i t ia l  and f ina l  va lues  ( f rom
5 . 7 1  t o  6 . 7 4 c m  i n  G r o u p  1  a n d  f r o m  5 . 6 1  t o  6 . 9 9  c m
in  Group 2  pa t ien ts ) .

Regard ing  ob jec t ive  eva lua t ion  in  nasa l  cha l lenges  we
have observed an  inc rease in  the  a l le rgen ic  concen-
trat ion that SIT-treated pat ients to lerated, whi le in the
control  group there were no signi f icant di f ferences. In
the  cont ro l  g roup,  the  mean concent ra t ion  tha t  indu-
ced a  pos i t i ve  nasa l  cha l lenge was 5 .24  t  4 .66  HEP a t
the  beg inn ing  o f  the  s tudy ,  5 .64  t  4 .63  HEP a t  6
months  and 4 .88  t  4 .63  HEP a t  the  end.  On the  cont ra -
ry,  in Group 1 there was an increase from 4.49 t  4.59
HEP observed a t  the  beg inn ing  o f  the  s tudy  to  5 .53  t
4.75 HEP at 6 months and to 11 .40 x 18.87 HEP at the
end o f  the  s tudy .  In  Group 2  there  was an  even more
pronounced increase in  a l le rgen ic  th resho ld  fo r  a  pos i -
t ive provocat ion f rom 4.34 t  4.72HEP at the beginning
of  the  s tudy  to  6 .68  t  4 .51  HEP a t  6  months  and to
23.32 t  34.28 HEP at the end of  the study.

I n  t h e  d i s t r i b u t i o n  o f  i n d i v i d u a l  a l l e r g e n i c  t h r e -
s h o l d s  ( d i a g r a m  2 )  w e  c o u l d  c l e a r l y  s e e  t h i s  i m p r o -
v e m e n t  i n  a l l e r g e n i c  t o l e r a n c e  i n  S I T - t r e a t e d

Diagram 1:  Evolu t ion o f  VAS scores in  the three
g roups .
-  mean  va lues
T0 -  beg inn ing of  the s tudy;  T i  -  6  months;  T2 -
12  mon ths .

p a t i e n t s ,  w i t h  r e d u c t i o n  ( i n  G r o u p  1 )  o r  e v e n  d i s a p -
p e a r a n c e  ( i n  G r o u p  2 l  o f  p o s i t i v e  c h a l l e n g e s  w i t h

l o w e r  a l l e r g e n i c  c o n c e n t r a t i o n s  ( 0 . , l  H E P )  a n d

a p p e a r a n c e  o f  s o m e  p a t i e n t s  ( o n e  i n  G r o u p  1  a n d

f o u r  p a t i e n t s  i n  G r o u p  2 )  w h o  h a d  p o s i t i v e  c h a l -

l e n g e s  o n l y  w i t h  t h e  h i g h e s t  c o n c e n t r a t i o n s  ( 1 0 0

HEP) .  Bo th  S lT - t r ea ted  g roups  had  80% inc rease  i n

t h e  n u m b e r  o f  p a t i e n t s  w h o  h a d  p o s i t i v e  c h a l -

l e n g e s  w i t h  a  r e l a t i v e l y  h i g h  a l l e r g e n  c o n c e n t r a t i o n
( 1 0  H E P ) .

These  d i f f e rences  we re  s ta t i s t i ca l l y  s i gn i f i can t  whe -

the r  compar i ng  evo lu t i on  w i t h i n  each  one  o f  t he  S IT -

t r ea ted  g roups  be fo re  and  a f t e r  12  mon ths  t r ea tmen t
(p .0 .01 )  o r  compar i ng  each  one  o f  S IT - t r ea ted  and

c o n t r o l  g r o u p s  ( p < 0 . 0 5 ) .

I n  d i ag ram 3  we  have  rep resen ted  mean  nasa l  ECP

va lues  o f  t he  t h ree  g roups  i n  T0 ,  T1  and  T2 .  I n  t he

beg inn ing  o f  t he  s tudy ,  a l l  t h ree  g roups  showed  s im i -

l a r  behav iou r  a f t e r  nasa l  p rovoca t i on ,  w i t h  mean

increases super ior  to  70o/ .  in  a l l  groups,  wi thout  any

s ign i f icant  d i f ferences between them. However ,  not  a l l
pa t i en t s  d i sp layed  s im i l a r  magn i t ude  o f  nasa l  ECP

inc reases  and  some  pa t i en t s  had  max imum va lues  a t

one  hou r  wh i l e  o the r  had  max imum ECP va lues  a t  f ou r

hours  a f ter  nasal  cha l lenge.  ln  v iew of  th is  heteroge-

ne i ty  we dec ided to  categor ize var ia t ions in  nasal  ECP

values in to  two pat terns o f  nasa l  ECP k inet ics .  These
pat terns were eva luated dur ing each nasal  provocat ion

and c lass i f ied in  "act ivat ion"  or  "non-act ivat ion"  pat -

terns,  as  def ined above.  The re la t ive percentage of
"ac t i va t i on "  and  "non -ac t i va t i on "  pa t t e rns  i n  each

g roup  i n  d i f f e ren t  t im ings  i s  i nd i ca ted  i n  d i ag ram 4 .  I n

T0  we  cou ld  see  t ha t  t he re  was  a  s im i l a r  number  o f
pat ients  in  each group wi th  these two pat terns and the-

re fore we be l ieve that  the in t roduct ion o f  these pat -

terns d id  not  lead to  any d is tor t ion o f  nasa l  ECP resu l ts .

D iag ram 2 :  Evo lu t i on  o f  a l l e rgen i c  t h resho lds  i n
nasa l  cha l l enges .
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Diag ram 3 :  Evo lu t i on  o f  mean  ECP nasa l  va lues  i n
the three groups.

Diagram 4 :  Evo lu t i on  o f  re la t i ve  pe rcen tage  o f
E C P  p a t t e r n s  i n  t h e  t h r e e  g r o u p s .

I n  T 0  t h e  t h r e e  g r o u p s  a r e  a b s o l u t e l y  c o m p a r a b l e  b u t
i t  i s  c lear  tha t  evo lu t ion  in  T1  and T2 o f  the  two SIT-
groups  is  qu i te  d i f fe ren t  f rom evo lu t ion  o f  the  cont ro l
g roup.  In  the  la t te r ,  we reg is te red  a  smal l  inc rease o f
mean nasa l  ECP leve ls  a f te r  nasa l  p rovocat ion  as  we l l
a s  s m a l l  i n c r e a s e  i n  t h e  n u m b e r  o f  p a t i e n t s  d i s p l a y i n g
"ac t iva t ion"  pa t te rns .  These changes were  no t  s ta t i s t i -
ca l l y  s ign i f i can t .  However ,  in  bo th  S IT- t rea ted  groups
we cou ld  observe ,  immedia te ly  a t  T1  and a lso  a t  T2 ,
an  absence o f  any  inc rease in  mean nasa l  ECp levers
a f te r  nasa l  p rovocat ion ,  a  fac t  tha t  was  s imi la r  in  bo th
SIT-groups ,  w i thout  any  s ta t i s t i ca l l y  s ign i f i can t  d i f fe -
rences  be tween the  two SIT  groups  bu t  w i th  s ign i f i -
cant di f ferences comparin g atT2 each S|T-treated and
cont ro l  g roups .  In  nasa l  ECP pat te rns  we observed a
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progress ive  reduc t ion  in  the  number  o f  pa t ien ts  w i th
act ivat ion patterns f rom T0 to T1 but also f rom T1 to
T2,  in  bo th  S IT  groups .  Ch i -square  s ta t i s t i ca l  ana lys is
at  T1 showed a s igni f icant di f ference between control
g roup and Group 2  (p=0.002)  bu t  no t  be tween cont ro l
g roup and Group 1  (p=0.141) .  A t  T2  a  d i f îe rence be t -
ween Groups 1  and 2  was v is ib le ,  the  la t te r  hav ing  a
c lear ly  more  pronounced decrease in  the  number  o f
pa t ien ts  w i th  "ac t iva t ion"  pa t te rns .  Desp i te  v is ib le
di f ferences, stat ist ical  analysis by chi-square test  d id
not show signi f icant di f ferences between the two SIT
groups  a t  T2  (p=0. t ' tS) .  However ,  compar ing  SIT-
groups  w i th  cont ro l  g roup a t  T2  we found on ly  a
s l igh t ly  s ign i f i can t  d i f fe rence be tween cont ro l  g roup
and Group 1  (p=0.046)  bu t  a  h igh ly  s ign i f i can t  d i f fe -
rence be tween cont ro l  and Group 2  (p<0.001) .

DISGUSSTOIU

Visua l  ana log  sca les  are  a  f requent ly  used method to
eva lua te  a l le rg ic  rh in i t i s .  They  are  cons idered re l iab le
( 1 7 ) ,  w i t h  c o r r e l a t i o n  w i t h  c l i n i c a l  i m p r o v e m e n t s  ( 1 8 )
and with other parameters of  assessment of  SIT ef f i -
cacy  (19) .  Our  resu l ts  showed tha t  in  g roups  1  and 2
there are mean improvements at  T1 of  17.5%o and
21.25yo,  respec t ive ly ,  w i th  a  smal l  add i t iona l  improve-
ment  a t  T2  in  Group 2 .  Other  s tud ies  have a lso
demonstrated such ear ly improvements in S|T-treated
pat ien ts  (20 ,  21) .  Th is  ear ly  response is  c lear ly  an
impor tan t  aspec t  to  pa t ien ts  and shou ld  be  taken in to
account  when dec id ing  the  prescr ip t ion  o f  S lT .

Reduct ion in nasal  a l lergenic react iví ty af ter  speci f ic
cha l lenge is  an  ob jec t ive  parameter ,  f requent ly  used
in  s tud ies  eva lua t ing  SIT  e f f i cacy .  In  some s tud ies
signi f icant di f ferences were documented between pre
and post- t reatment values and also between control
and S|T-treated pat ients (22-24).

I n  a  s i m i l a r  w a y  o u r  s t u d y  a l s o  c l e a r l y  d e m o n s t r a t e s  a
s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t i o n  i n  n a s a l  s p e c i f i c
r e a c t i v i t y  a t T 2 ,  m o r e  i n t e n s e  i n  G r o u p  2 .  B o t h  i m p r o -
v e m e n t s  i n  V A S  a n d  a l l e r g e n i c  t h r e s h o l d s  s h o w  t h a t
SIT  is  e f fec t i ve ,  th is  e f f i cacy  be ing  h igher  in  pa t ien ts
rece iv ing  h igher  doses  o f  the  a l le rgen ic  ex t rac t .

Nasa l  ECP va lues  have been shown to  inc rease a f te r
a l le rgen cha l lenge (25) ,  p resent ing  a  d isc r im ina t ive
va lue  be tween a l le rg ic  and non-a l le rg ic  rh in i t i s  (26)
and be tween symptomat ic  and non-symptomat ic
a l le rg ic  rh in i t i s  pa t ien ts  (27 ,  28) .  In  some s tud ies ,
nasa l  ECP va lues  a lso  cor re la ted  w i th  c l in ica l  scores
(29) .  However ,  no t  a l l  pa t ien ts  d isp lay  s ign i f i can t  ECP
increase a f te r  nasa l  a l le rgen cha l lenges .  Th is  eos ino-
phi l  "non-react iv i ty"  that  we have observed at  T0 in



about  one- th i rd  o f  our  mi te -a l le rg ic  pa t ien ts  has  a lso
been reported in nasal  chal lenges of  other mite-al lergic
pat ients (30),  ref lect ing heterogenei ty in indiv idual  res-
ponses of  a l lergic pat ients.  In our study SIT pract ical ly
abo l ished the  inc rease in  nasa l  ECP a f te r  a l le rgen cha l -
lenge in several  S|T-treated pat ients.  This fact  was
shown not only by reduct ions in mean nasal  ECP levels
a f te r  cha l lenge bu t  a lso  by  the  reduc t ions  in  the  num-
ber of  pat ients wi th "act ivat ion" patterns,  both changes
were stat ist ical ly s igni f icant in the two SIT groups.

I t  i s  in te res t ing  tha t  some s tud ies  showed tha t  nasa l
ECP values could be decreased more ef fect ively by
SIT than by nasal  steroids (31,32),  even af ter  short-
te rm (one-year )  S lT .  ln  our  op in ion ,  a l l  these da ta
imp ly  tha t  in  many a l le rg ic  rh in i t i s  pa t ien ts ,  loca l  eos i -
noph i l  ac t i va t ion  has  c l in ica l  re levance and can be
effect ively modulated by SlT.

Al though we did not f ind any good in v i t ro studies that
ana lyzed the  in f luence o f  S IT  on  eos inoph i l  re leasab i l i -
ty af ter  incubat ion wi th speci f ic  a l lergens, i t  is  probable
tha t  the  same mechan isms tha t  induce a  decrease in
mast -ce l l  and basoph i l  reac t iv i t y  may a lso  ac t  in  a  s imi -
la r  way  in  the  eos inoph i l  popu la t ion .  Bes ides ,  there  are
some in v ivo studies showing that SIT can decrease
a l  le rgen- ind  uced eos i  noph i  I  m ig  ra t ion  to  ta  rge t -o rga  ns
(33 ,  34) ,  poss ib ly  th rough reduc t ion  in  the  produc t ion
of  eos inoph i l  chemotac t ic  fac to rs  by  T  ce l l s  (35)  o r  by
i n h i b i t i n g  i n c r e a s e  i n  a d h e s i o n  t o  V C A M - 1  a n d  I C A M - 1
induced by  a l le rgen exposure  (36) .  Th is  la t te r  aspec t
was a lso  focused in  a  very  in te res t ing  s tudy  us ing  an
eos inoph i l  locomot ion  assay  where  the  au thors  found
tha t  b lood eos inoph i ls  f rom a l le rg ic  as thmat ic  pa t ien ts
migra ted  more  than eos inoph i ls  f rom hea l thy  non-
a l le rg ic  donors  (37)  and tha t  eos inoph i l  ac t i va t ion  was
accompanied by increase in cel lu lar  expression of  VLA-
4  (38) ,  the  l igand fo r  VCAM-1,  suggest ing  th is  f ind ing
as  the  exp lanat ion  fo r  the  inc reased eos inoph i l  m igra-
t ion  in  a l le rg ic  pa t ien ts .  Ce l l  m igra t ion  and ce l l  ac t i va-
t ion f requent ly coexist  and therefore i t  is  logical  to
assume from these studies that  many eosinophi ls f rom
al le rg ic  ind iv idua ls  a re  more  ac t iva ted  than eos inoph i ls
f rom non-a l le rg ic  ind iv idua ls  and tha t  S IT  can reduce
this act ivat ion.

S ince  SIT  can rap id ly  induce decreases  in  ce l l  re leasa-
b i l i t y  in  mast  ce l l  and  basoph i ls ,  our  hypothes is  was
tha t  e f fec t i ve  SIT  wou ld  a lso  reduce loca l  eos inoph i l
re leasabi l i ty ,  measured by nasal  ECP kinet ics af ter
a l le rgen cha l lenge.  In  our  s tudy  we measured nasa l
ECP levels but we were more interested in documen-
t ing  the  presence o f  c lear -cu t  a l le rgen- induced ear ly
ECP re lease tha t  wou ld  ind ica te  the  presence in  nasa l
mucosa o f  eos inoph i ls  tha t  rap id ly  and s ign i f i can t ly
degranu la te  a f te r  a l le rgen exposure ,  showing tha t

these type of  pat ients  had a popula t ion o f  nasa l  eos i -

noph i l s  w i t h  a  he igh tened  re l easab i l i t y .  Ou r  resu l t s

showed  s ta t i s t i ca l l y  s i gn i f i can t  r educ t i ons  i n  ECP

re lease  a f t e r  nasa l  cha l l enge ,  r e f l ec ted  i n  mean  nasa l

ECP l eve l s  and  i n  t he  number  o f  pa t i en t s  w i t h  eos ino -

ph i l  " ac t i va t i on "  pa t t e rns .  I n  mean  nasa l  ECP l eve l s

there is  no ev idence of  d i f ferences between Group 1

and  Group  2  pa t i en t s .  Howeve r ,  cons ide r i ng  "ac t i va -

t ion"  pat tern G roup 2 had f rom T0 to  f  2  a  76% reduc-

t i on  i n  t he  number  o f  pa t i en t s  w i t h  "ac t i va t i on " ,  wh i l e

Group  t  had  on l y  a  38% reduc t i on ,  a  d i f f e rence  t ha t

a l t hough  c l ea r  d i d  no t  r each  s ta t i s t i ca l  s i gn i f i cance

due  to  t he  re l a t i ve l y  sma l l  number  o f  pa t i en t s  i nvo l ved

in  t h i s  s tudy .  These  nasa l  ECP changes  re f l ec t ,  i n  ou r

op in i on ,  a  dec rease  i n  ac t i va t i on  and /o r  r e l easab i l i t y  o f

eos inoph i l s  a l r eady  p resen t  i n  t he  nasa l  mucosa .  Th i s

dec rease  i s  c l ea r l y  i nduced  by  S IT  ( i t  does  no t  occu r  i n

con t ro l  pa t i en t s )  and  i s  more  p ronounced  (a l t hough  as

ment ioned the d i f ference at  T2 was not  s ta t is t ica l ly

s i gn i f i can t )  and  more  ea r l y  documen ted  i n  pa t i en t s

rece i v i ng  h ighe r  doses  o f  t he  a l l e rgen i c  ex t rac t ,  s i nce

at  T1 there were on ly  s ign i f icant  d i f ferences between

con t ro l  and  Group  2  pa t i en t s  (p=0 .002 ) .

One  poss ib l e  c r i t i c i sm  to  ou r  wo rk  i s  t he  absence  o f

m e a s u r e m e n t s  o f  e o s i n o p h i l  n u m b e r s  i n  n a s a l  m u c o -

s a .  H o w e v e r ,  i n  o u r  o p i n i o n  t h e  n u m b e r  o f  e s o i n o -

p h i l s  i n  n a s a l  m u c o s a  i s  n o t  v e r y  r e l e v a n t  t o  o u r  f i n -

d i ngs  f o r  two  ma in  reasons .  The  f i r s t  i s  t ha t  mean  p re -

p rovoca t i on  nasa l  ECP l eve l s  we re  no t  r educed  i n  any

g roup  and  t he re fo re  i t  i s  no t  p robab le  t ha t  t he re

wou ld  be  ve ry  s i gn i f i can t  va r i a t i ons  i n  t he  number  o f

eos inoph i l s .  The  second  i s  t ha t  we  measu red  t he

magn i t ude  o f  i nd i v i dua l  i nc reases  i n  nasa l  ECP va lues

a f t e r  a l l e rgen  cha l l enge  and  t he  magn i t ude  o f  t hose

inc reases  i s  i n f l uenced  no t  by  t he  number  o f  eos ino -

ph i l s  bu t  by  t he  deg ree  o f  eos inoph i l  r espons i veness

t o  a l l e r g e n  c h a l l e n g e .  F u r t h e r m o r e ,  c o u n t i n g  t h e

number  o f  eos inoph i l s  does  no t  g i ve  any  i n fo rma t i on

on  t he  ac t i va t i on  s ta te  o f  t ha t  popu la t i on ,  wh i ch  we

be l i eve  i s  a  much  more  re l evan t  f ac t .

A l t hough  more  s tud ies  w i t h  more  pa t i en t s  a re  nee -

ded ,  we  th i nk  t ha t  ou r  da ta  po in t  t o  an  i n te res t i ng

a rea  o f  r esea rch  t ha t  shou ld  be  l ooked  i n to  and  we

s t rong l y  be l i eve  t ha t ,  i f  ou r  f i nd ings  a re  co r robo ra ted

by  o the r  g roups ,  t he  i n te r f e rence  w i t h  l oca l  eos ino -

ph i l  ac t i va t i on  may  we l l  become  recogn i zed  as  one  o f

t he  mechan i sms  o f  ac t i on  o f  S lT .

CONGLUSIONS

Mite-a l le rg ic  rh in i t i s  pa t ien ts  may show an ear ly  r i se

o f  nasa l  ECP leve ls  a f te r  spec i f i c  nasa l  p rovocat ion .  In

approx imate ly  two- th i rds  o f  our  pa t ien ts ,  these ear ly
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l n c reases  we re  qu i t e  marked  (>100o^ ) ,  i n  compar i son
to  p re -p rovoca t i on  l eve l s .  Mechan i sms  by  wh i ch  S IT
a c t s  a n d  i n d u c e s  c l i n i c a l  b e n e f i t s  a r e  m u l t i p l e  a n d  i n
th i s  s tudy  we  have  shown  tha t  6  and  12  mon ths  o f  s l r
can  e f f ec t i ve l y  i nh ib i t  t he  i nc rease  i n  nasa l  ECp  a f t e r
a l l e rgen  cha l l enge  t ha t  r ema ined  p resen t  i n  con t ro l ,
non  S l r - t r ea ted  pa t i en t s .  Th i s  i nh ib i t i on  was  demons -
t ra ted  no t  on l y  by  eva lua t i ng  mean  nasa l  ECp  l eve l s
i n  each  g roup  bu t  a l so  by  eva lua t i ng  t he  number  o f
pa t i en t s  w i t h  nasa l  ECp  "ac t i va t i on "  pa t t e rns .  I n  t h i s
l a t t e r  eva lua t i on ,  s l r  had  a  more  p ronounced  e f f ec t
and  reached  s ta t i s t i ca l  s i gn i f i cance  ea r l i e r  i n  pa t i en t s
r e c e i v i n g  h i g h e r  d o s e s  o f  t h e  a l l e r g e n i c  e x t r a c t
(G roup  2 ) ,  a  f ac t  wh i ch  f ound  co r respondence  i n  t he
c lea r l y  more  marked  imp rovemen t  i n  nasa l  cha l_
l enges  obse rved  i n  Group  2  t han  i n  Group  1  pa t i en t s .

A l t hough  more  s tud ies  w i t h  more  pa t i en t s  a re  needed ,
ou r  s tudy  p rov ides  ev idence  t ha t  S l r  can  dec rease ,
e i t he r  d i r ec t l y  o r  i nd i r ec t l y ,  l oca l  t a rge t -o rgan  eos ino -
ph i l  ac t i va t i on .  Th i s  mechan i sm o f  ac t i on  o f  s l r  i s
more  i n tense  and  more  c r i n i ca i l y  mean ing fu l  i f  h i gh
doses  o f  t he  a l l e rgen i c  ex t rac t  a re  used .
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NTTIUEREI' GESAREAIU FAGE HTGHER

ARLÍNGTON HEIGHTS, lL -  Cesarean del ivery is associated with an increased r isk of  chi ldhood asthma hospi-
ta l izat ion in premature infants,  but  not in fu l l - term infants,  according to a report  publ ish*9 i î  th is month's
Annals of  Al iergy,  Asthma & lmmunology, the scient i f ic  journal  of  the American Col lege of  Al lergy,  Asthma
and lmmunology {ACAAI).

The invest igat ion by Jason S. Debley,  M.D.,  M.P.H.,  and col leagues at  the Universi ty of  Washingto,n,  $eatt le '
provides new insight into why cesarean del ivery may predispose an infant to having asthma. Previous study
resul tsontheassóciat ion between mode of  b i r th and asthma are conf l ic t ing,  and do nottake into accountthè
e f f e c t s o f p r e m a t u r i t y a n d m a t e r n a l a S t h m a a c c o r d i n g t o t h e i n v e s t i g a t o r s .

Cesarean del ivery al ters the bacter ia l  colonizat ion of  the gut,  which normal ly occurs short ly af ter  b i r th and
may have a protect ive ef fect  against  the predisposi t ion to asthma and al lergies.  Some invest igators suggest
that modif icat ion of  the bacter ia l  colonizat ion by cesarean del ivery may hinder the infant 's to lerance to al ler-
genic substances and increases the r isk of  asthma, in agreement wi th the hygiene hypothesis.

When analyzed separately,  Dr.  Debley and col leagues found a s igni f icant associat ion between cesarean del i -
very and asthma hospi ta l izat ion in premature infants,  but  not in fu l l - term infants.  They also reporîed thet?
since women with asthma have higher rates of  both premature infants and Cesarean del ívery,  premature
infants are more l ikely than ful l - term infants to have a maternal  genet ic predisposi t ion for  asthma.

The study evaluates more than 10,000 chi ldren aged 6 to 12 years using the Washington $tate Bir th Events
Record Database l inked to state-wide hospi ta l izat ion data.

The study was supported by a grant f rom Maternal  and Chi ld Heal th Bureau, Heal th Resources and Services
Administrat ion,  Department of  Heal th and Human Services,  and a Nat ional  Research Service Award

. . .
Pat ient  informat ion on al lergic diseases including asthma is avai lable by cal l ing the ACAAI to l l  f ree numbor bt
t800) 842-7777 or vísit ing its Web site at www.acaai.org. , '

The ACAAI is a professional  medical  organizat ion compris ing near ly 5,000 qual í f ied al lergists- ímmunologists
and related heal th care professionals.  The Col lege is dedicated to the c l in ical  pract ice of  a l lergy,  asthma and
immunology through educat ion and research to promote the highest qual i ty of  pat ient  care.
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