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SUMMARY:
I Background: The efficacy and safety of sublingual immunotherapy with carbamylated allergoid (allergoid SLIT) is well reco-
gnised. Yet, few data concerning i ts anti inf lammatory effects on the respiratory airways are so far avai lable. Thus we decíded
to evaluate whether i t  can reduce the al lergic inf lammation and improve the cl inical symptoms in comparison to pharmaco-
therapy.
I Methods: The study was perspective, controlled and randomised. lt was conducted on 56 patients allergic to House Dust
Mite with (n*36) or without Parietaria. Thirty-three of them were allocated to SLIT (22 M, 1î F mean age 15 yearsl and 22 (13

M, 10 F, mean age 2l years) to pharmacotherapy They were followed-up for 1 year. Symptoms and drugs consumption were
assessed by monthly diary cards. Bronchial reactivity was investigated at baseline and after a 12-month treatment, through a
methacholine (MCh) test. An evaluation of the nasal eosinophils was also performed at the same t imes.
I Results: There was a greater reduction of the mean symptom score (p<0.01)and drug consumption (p<0.001)in the SLIT
than in the control group. MCh PD20 inmeased only in the SLIT group (p<0.0005) The reduction of nasa[ eosinophils was sta-
t ist ical ly greater (p<0.05) only in the SLIT group.
I Conclusions: A l-year SLIT reduces the allergic symptoms and the respiratory airways inflammation more than pharmaco-
therapy.
Key-words: Asthma - Antiinflammatory effects * Asthma - Carbamylated allergoid - Sublingual immunotherapy - Rhinitis.
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l lergen-speci f ic  immunotherapy is of  re levant
importance in the prevent ion and treatment of
resp i ra to ry  a l le rgy  and i t s  c l in ica l  va lue  is

nowadays wel l  recognised (1-3).  In the last  twenty
years new routes of  administrat ion have been invest i -
ga ted  and deve loped.  Among these,  the  sub l ingua l
route (SLIT) appeared the most promising al ternat ive
to the traditional lT. At present the efficacy and safety
o f  sub l ingua l  a l le rgen-spec i f i c  immu notherapy  (SLIT) ,

ín the management of  respíratory al lergy,  are fu l ly
establ ished t4-91. Yet there are qui te few data concer-
ning i ts ef fects on inf lammation of  the upper and
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l ower  a i rways  (10-14) .  Thus  we dec ided to  eva lua te
whether  SLIT  can improve the  c l in ica l  s i tua t ion  and,
in  add i t ion  to  tha t ,  reduce the  a l le rg ic  in f lammat ion  in
com par ison to pharmacotherapy (controls)

IUIATERTAL AIIID METHODS

Study design

The study was perspect ive open-control led,  randomi-
sed in a 3:2 rat io,  two paral le l  groups receiv ing ei ther
SLIT  or  the  s tandard  pharmacotherapy  fo r  mi ld  per -

s istent asthma (15).  Both groups were al lowed to
receive rescue medicat ion,  on demand for very short
per iods  (no  more  than some days) .  No run- in  per iod

was scheduled. Al l  pat ients were evaluated at  entry to
assess  the i r  base l ine  condí t ions .  The c l in ica l  parame-

ters considered were the symptom scores and the
drug consumpt ion  dur ing  the  who le  s tudy  dura t ion
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(12  months) .  ln  add i t ion ,  a l l  pa t ien ts  underwent  an
assessment  o f  the i r  b ronch ia l  hyper reac t iv i t y  (BHR)

through a  methacho l ine  (MCh)  tes t  a t  base l ine  and a t
the  end o f  the  s tudy  as  we l l  as  an  eva lua t ion  o f  the i r
nasa l  in f lammat ion  by  means o f  a  nasa l  smear  fo r
e o s i n o p h i l  c o u n t .

Pat ien ts

Fi f ty-s ix outcoming pat ients suf fer ing f rom mi ld per-

s is ten t  as thma (15)  w i th  o r  w i thout  in te rmi t ten t -
moderate rhini t is  were enrol led.  Thir ty- three pat ients

were  a l loca ted  to  SLIT  (22  M,  11  F  mean age 15+9
years) and 23 (13 M, 10 F, mean age 21ú5 years) to
pharmacotherapy. Al l  the 56 pat ients were sensi t ised
to house dust mite and 36 also to Parietaria as confir-
med by a posít ive (> 3 mm) skin pr ick test  response
(Lofarma S.p .A. ,  M i lan)  and pos i t i ve  CAP-RAST assay
resu l t  (c lass  l l  o r  g rea ter )  (CAP Sys tem E lA,  Pharmac ia
Upsa la ,  Sweden) .  Sub jec t  su f fe r ing  f rom sys temic  o r
i m m u n o l o g i c a l  d i s e a s e s ,  m a j o r  a n a t o m i c a l  a l t e r a -
t ions  o f  the  upper  a i rways ,  rena l  insu f f i c iency ,  CHD,
neuro log ic  o r  psych ia t r i c  d iseases ,  rece iv ing  chron ic
cort icosteroid or beta-blocking treatments were not
admit ted nor were pregnant women. Final ly,  was
excluded from the study pat ients wi th no BHR (def i -

ned as  MCh PD20 o f  1800 ìg  o r  less  a t  base l ine  ou t  o f
po l len  season)  and/or  no  nasa l  in f lammat ion  ( i .e .  w i th
an eos inoph i l  g rade <  2+ a t  the  nasa l  smear ) .  A l l
pat ients s igned an informed consent before enter ing
the study.

Invest igat ional  St lT
and Concomitant Pharmacotherapy

SLIT  is  a  monomer ic  carbamyla ted  a l le rgo id  (La is@,

Lofarma S.p .A.  Mi lan ,  l ta ly )  b io log ica l l y  s tandard ised

[16 ]  in  a l le rgen ic  un i ts  (AU)  and prepared as  so lub le
tab le ts  (a l le rgo id  SLIT) .  The tab le ts  had to  be  taken in
the  morn ing  on  an  empty  s tomach and kept  under the
tongue Ío r  1 -2  minu tes  un t i l  d ísso lu t ion  be fore  swa l -
low ing .  Dur ing  a  qu i te  rap id  bu i ld -up  phase o f  about
16  days ,  tab le ts  w i th  inc reas ing  dosages (25 ,100,  300
a n d  1 , 0 0 0  A U ) w e r e  u s e d ,  i n  o r d e r  t o  g r a d u a l l y  a c h i e -
ve  the  max imum dose o f  1 ,000 AU.  Subsequent ly ,
tha t  ma in tenance dosage o f  1 ,000 AU was admín is te -
red  two t imes a  week fo r  1  year  cont inuous ly .
Concern ing  the  conten t  o f  ma jor  a l le rgen,  i t  i s  no t
repor ted  on  the  produc t  labe l  because the  chemica l
mod i f i ca t ion  o f  the  a l le rgen does  no t  a l low i ts  t i t ra -
t ion  in  mic rograms.  Enro l led  pa t ien ts  were  randomly
a l loca ted  to  a l le rgo id  SLIT  or  pharmacotherapy  accor -
d ing  to  a  computer -genera ted  l i s t  w i th  an  ac t ive-
cont ro l led  ra t io  o f  3 :2 .

The rescue medicat ion as needed, for  symptoms
cont ro l ,  was  the  fo l low ing :  ce t i r i z ine  tab les  (10  mg
once da i l y ) ,  inha led  sa lbu tamol  (100 pg  2  pu f f ) ,  in t ra -
nasal  f lut icasone (50 prg 1 spray per nostr i l ) .  In case of
severe symptoms, unresponsive to the standard
treatment,  a short  course of  systemic steroid was al lo-
wed (p redn isone 50  mg da i l y  fo r  3  days) .

C l in ica l  eva lua t ion

Pat ients were required to record dai ly on a speci f ic
form the presence and sever i ty of  symptoms and the
amount  o f  med ica t ion  used.  The d ia ry  had to  be  f i l l ed
in  dur ing  the  who le  s tudy  year ,  be ing  house dus t  mi te
(and Par ietar ia)  perennial  a l lergens. The fol lowing
symptoms were considered: nasal  i tching, obstruc-
t ion ,  rh inor rhea,  sneez ing ,  ocu la r  i t ch ing  and or  lac r i -
mat ion,  cough and shortness of  breath.  A score ran-
ging from 0 (absent)  to 3 (severe) was at t r ibuted dai ly
to  each o f  the  ment ioned symptoms.  A  mean da i l y
score  was then ca lcu la ted  fo r  the  who le  12-month
study per iod.  The rescue drug intake was scored 1
point  for  each actuat ion of  salbutamol,  2 points for
each dose o f  an t ih is tamine,  nasa l  o r  inha led  s te ro id ,  3
points for  each dose of  systemic steroid,  and a cumu-
lat ive year ly drug intake was obtained. Al l  pat ients

were also required to record on a separate diary any

untoward ef fect .  As far  as the al lergoid SLIT is concer-
ned, adverse events (AE) were subdiv ided into local
AE (oral  i tching, swel lng of  tongue) and systemic
(as thma,  rh in í t i s ,  u r t i car ia ,  abdomina l  pa in /d ia r rhea,

anaphy lax is ) .

Methacho l ine  cha l lenge

MCh bronchial provocation test was performed using an

ampoule-dosimeter (Mefar Elet t romedical i ,  Brescia,
Italy). An inspiratory effoft for 0.5 s activated a solenoid
valve,  del iver ing 5 mL of  solut ion.  Lyophi l ized MCh chlo-

ride (Lofarma S.p.A, Milan, ltaly) was reconstituted, to
obtain 0.2% and 1.0% concentrat íons.  After sal ine
control ,  MCh was admínistered in double increasing
amounts: each subject inhaled 1 and 2 breaths oÎ 0.2%
MCh solution (each breath corresponding to 10 mg of
MCh),  fo l lowed by 1,  2,  4,  8,  16,  and again 16 breaths of
1.0% solut ion (each corresponding to 50 mg of  MCh).

FEVI was recorded about 2 minutes after each MCh

dose. All bronchial challenge were performed at the
same hour of  the day under the same environmental
conditions. The MCh test was done out of the pollen sea-
son. The cumulat ive administered dose of  MCh causing
a reduction of 20o/o of the baseline FEVI (PD2s) was com-
puted by interpolat ing the MCh cumulat ive doses imme-

diately preceding and following the 20% fall of FEV'.
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I  Degree of  BHR: Three arbi t rary c lasses of  BHR were
considered in our study: very mi ld = PDzo>800 prg/ml,
mi ld = PDro ranging from 400 to 800 Fg/ml and
moderate = PDzo<400 pg/ml.
I  Nasal  eosinophi ls:  The cytological  drawings have
been per fo rmed by  the  scrap ing  tecn ique,  smear ing
2-3  t imes a  rh ino log ica l  p robe (R ino-Probe)  on  the
mucosal  surface of  the central  zone of  the infer ior  tur-
binate.  The mater ia l  so col lected has been trasferred
on mic roscope s l ides  and la id  as  mono layer .  The
s l ides  have been f i xed  w i th  95"  e thano l  and s ta ined
by  May-Grunwald-Giemsa method,  wh ich  is  ab le  to
s ta in  a l l  the  ce l lu la r  e lements  p resent  bo th  in  normal
and in f lammatory  cond i t ions .  The read ing  o f  s l ides  by
opt ical  microscope has been made on di f ferent f ie lds
on the  who le  s l ide 's  sur face  in  o rder  to  observe  a l l  the
ce l lu la r  e lements .  The examinat ion  has  been made by
a b l inded opera tor  (no t  invo lved in  the  c l in ica l  s tudy)
tha t  counted  the  var ious  in f lammatory  ce l l s  (eos ino-
ph i l s ,  neut roph i l s ,  l ymphocy tes  and mast  ce l l s ) .  Ye t ,
to  eva lua te  the  sever i ty  o f  the  a l le rg ic  in f lammat ion
on ly  the  eos inoph i ls  were  cons idered.
To de termine th is  one we used the  so  ca l led  " in f lam-
mat ion  degree" ,  tha t  i s  a  numer ic  index  rang ing  f rom
0 (no  e lements )  to  4+  (b ig  ce l lu la r  mass  cover ing  en t i -
re ly the microscope f ie ld)  that  correlates qui te wel l
w i th  the  in f lammatory  cond i t ions  o f  the  t i ssue t171.  A
base l ine  cy to log ica l  examinat ion  a t  enro lment  o f
pat ients (March 20041and a second examinat ion af ter
one year (March 2005) have been performed.
I Statistical analysis: To determine whether the
values of  a part icular var iable di f fer  between the two

33 Al lergoid SLIT

Diary card

Treatment (1 year)

MCh *

Nasal ,f
eosinophils

Figure î :  Study des ign.

Table  1 :  Demographic  data a t  base l ine.
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popu la t ions  (ac t ive  versus  cont ro ls )  a t  base l ine ,  the
Mann-Whitney U test  for  intergroup comparison was
used. The Wilcoxon test  for  intragroup comparison
was employed fo r  compar ing  the  resu l ts  f rom symp-
toms score ,  VAS,  MCh cha l lenge and nasa l  eos ino-
phi ls,  before and af ter  t reatment.  P values less than
0.05 were considered signi f icant.

RESULTS

Patients

A l l  the  56  enro l led  pa t ien ts  comple ted  the  s tudy
whose des ign  is  shown in  f igure  1 .  No pa t ien t  d rop-
ped out dur ing the study. The two groups of  pat ients
were  homogeneous a t  base l ine  fo r  demograph ic  and
c l in ica l  charac ter is t i cs  ( tab le  1  ) .
I  Cl in ical  parameters:  A s igni f icant ly greater reduc-
t ion  in  the  mean da i l y  c l in ica l  score  (a l l  symptoms,
p<0.01)  and drug  consumpt ion  (a l l  d rugs ,  p<0.001)

was observed in  the  SLIT  than in  the  cont ro l  g roup

dur ing  the  who le  t rea tment  per iod  ( f igure  4) .

I Bronchial hyperreactivity: A significant increase of
MCh PD2o (p<0.0005) was observed, af fer  one year,

only in the group of  pat ients t reated with pharmaco-

therapy  p lus  SLIT  ( tab le  2 ) .  Th is  da tum d id  no t  chan-
ge even when we cons idered the  ind iv idua l  t rend o f
each pa t ien t  ( f igu  re  2 ) .  On the  o ther  hand,  d iv id ing  the
pat ients according to the three arbi t rary c lasses of
BHR descr ibed above,  we observed an  improvement
o f  the  BHR tha t  was  propor t iona l l y  more  pronounced

in the pat ients wi th the lower PD20 values both in the
ac t ive  (F igure  3a)  and in  the  cont ro l  g roup ( f igure  3b) .

Allergoid SLIT Controls

Figure 2 :  Methachol ine PDro ind iv idua l  va lues (pg)  a t  base l ine
and after treatment in the two groups,
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I  Nasa l  eos inoph i ls :  Nasa l  eos inoph i ls  decreased
s ign i f i can t ly  in  the  two groups  bu t  the  reduc t ion  was
greater  bo th  f rom a  c l in ica l l y  and s ta t i s t i ca l l y  po in t  o f
v iew in  the  a l le rgo id  SLIT  group ( tab le  3 ) .
Adverse events
Neither local  nor systemic relevant adverse events
were observed dur ing the study in any of  the two
g r o u p s .

DTSGUSSTOTU

At  the  moment  there  are  many c l in ica l  con t ro l led
tr ia ls indicat ing the c l in ical  ef f icacy,  the safety and the
to le rab i l i t y  o f  SLIT  and,  in  par t i cu la r ,  as  fa r  as  the  las t
two po in ts  a re  concerned,  o f  the  a l le rgo id  SLIT  (5 ,  6 ,
8 ,  14 l ' .  In  add i t ion ,  SLIT  is  capab le  o f  improv ing  the
pat ients '  OoL [18] and to prevent the development of
as thma in  ch i ld ren  w i th  a l le rg ic  rh inocon junc t iv i t i s

(19).  Nevertheless,  some aspects of  SLlT,  as i ts ef fects
on the inf lammation of  the lower and upper respiratory
airways, though recent ly addressed by some authors
[10-14] ,  cou ld  be  fu r ther  e luc ida ted .
In our study, di f ferent ly f rom what done by the pre-
vious authors,  we decided to invest igate whether the
addi t ion to pharmacotherapy, oî  a SLIT start ing wi th a
qu i te  rap id  bu i ld -up  phase reach ing ,  dur ing  the  las t
th ree  days ,  a  ra ther  h igh  da i l y  dosage (2000 AU)  and
cont inu ing  w i th  a  main tenance phase o f  2000 AU
weekly,  would al low to decrease the above ment io-
ned in f lammat ion  in  a  t ime shor te r  than 2-3  years  (10 ,
12, 14l , .  As control  group we decided to choose the
pharmaco log ica l  therapy  usua l ly  employed in  as th-
mat ic and rhini t ic  pat ients that  is al ready an ef fect ive
ant i - inf lammatory t reatment so as to better demons-
trate any eventual  "ad-on ef fect"  of  SLIT. We decided
not  to  use  a  doub le-b l ind  p lacebo-cont ro l led  des ign
because nowadays, in l ta ly,  i t  is  not  wel l  accepted by
ethical  commit tees, doctors and pat ients as wel l .
In order to make clearer the study resul ts we chose to
u t i l i se  on ly  th ree  s imp le  measurement  parameters :
two object ives ( the changes in the BHR, evaluated
wi th  the  MCh cha l lenge and the  nasa l  eos inoph i ls
measured by  means o f  the  " in f lammat ion  degree"
and one sub jec t ive  ( the  c l in ica l  improvement  asses-
sed by  the  symptoms and the  drug  consumpt ion
reduct ion).  As previously speci f ied,  th is subject ive
parameter refers to the whole study per iod ( i .e.  the
d ia ry  card  were  f i l l ed  in  dur ing  a l l  the  12  months  o f
the  s tudy)  be ing  house dus t  mi te  a  perenn ia l  a l le r -
gens and Par ietar ia a pol len wi th part icular ly prolon-
ged po l l ina t ion  in  the  south  o f  l ta ly  (20) .

I t  was observed a s igni f icant improvement of  both the
object ive parameters af ter  one year of  t reatment.  On
the contrary,  there were nei ther stat ist ical  nor c l in ical

.  Al lergoid SLIT Controls

Me thacho l i ne  PD20
(pg)  a t  base l ine

Methachol ine PD20
(ug) after treatment

626 .4  t  526 .19 i616 .1  t  578 .08 :

1277.7 t  963.51,  860.3 x732.39
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Figure 3 :  Methachol ine PDro mean va lues at  base l i -
ne  and  a f t e r  t r ea tmen t  i n  t he  two  g roups  acco r -
d ing  t o  t he  base l i ne  me thacho l i ne  PDro  va lue  i nd i -
ca t i ng  t h ree  a rb i t r a r y  c l asses  o f  BHR:  ve ry  m i l d
(PD20>800 ! r9 i 'ml ) ,  mi ld  (PDro ranging f rom 400 to
800 gg ml)  and moderate (PD2o<400 Fg/ml) .

Table  2 :  Methachol ine PD mean va lues (pg)
and af ter  t reatment  in  the two groups.

0:0:8_ i

a t  base l i ne

Nasa l  eos inoph i l s
ra t  base l i ne  i  2 .0  x .  1 .14  2 .1  x .  0 .29

Nasa l  eos inoph i l
r  after treatment l  1.0 t  1 .03 ' ,  1.4 t  0.52

P V" tu"  0 .OOOO1 O.O1

Table 3 :  Nasal  eos inophi ls  in  the nasal  smear  a t  base l ine
and af ter  t reatment  in  the two groups.

F igure 4 :  Dai ly  mean symptom score and drug
consumpt ion in  the two groups dur ing the s tudy.
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dif ferences between pat ients al lergic to house dust
mi tes  and those a l le rg ic  to  Par ie ta r ia .  Th is  da tum is
not  surpr is ing .  Be ing  bo th  the  a l le rgens  perenn ia l  in
the south of  l ta ly [20] ,  i t  can be expected than they
may behave s imi la r ly .  Fur thermore  the  number  o f
pa t ien ts  in  each group is  too  smal l  in  o rder  to  appre-
ciate any dí f ference.
As far as the BHR is concerned, th is improvement was
much greater,  as expected, in the pat ients wi th a more
severe disease at  basel ine,  expressed by lower PD20
values. This phenomenon was observed in both the
groups but was both c l in ical ly and a stat ist ical ly more
ev ident  in  the  SLIT  group than in  the  cont ro ls .  A lso
th is  da tum in  no t  new a t  a l l ,  be ing  known tha t  the  d i f -
ference between an act ive and a control  group is
greater the more the disease is severe.
A greater reduct ion of  the nasal  eosinophi ls was seen
in the act ive group but,  in th is case, a s igni f icant sta-
t ist ical  and cl in ical  d i f ference was present also in the
control  group, even i f  smal ler .
The ef fects on bronchial  and nasal  inf lammation was
paral le led by the data concerning the subject ive para-
meters:  the c l in ical  improvement observed with the
al lergoid SLIT was in fact  h ighly relevant,  both for
symptoms and drug  consumpt ion  reduc t ion ,  in  com-
par ison  to  the  pharmacotherapy  a lone.
Our  observa t ion  are  cons is ten t  w i th  those o f
L o m b a r d i  ( 1 4 ) ,  M a r o g n a  ( 1 0 ,  1 3 )  a n d  P a j n o  ( 1 2 )  w h o
reported that SLIT is capable of  decreasing nonspeci-
f i c  BHR and nasa l  eos inoph i ls  in  a l le rg ic  pa t íen ts .
In addi t ion to that ,  our data show that,  in asthmat ic
pa t ien ts  w i th  o r  w i thout  rh in i t i s  due to  perenn ia l  a l le r -
gens (house dust mite wi th or wi thout Par ietar ia in
th is  case) ,  a  perenn ia l  SLIT  course  las t ing  on ly  12-
month  a l lows to  ob ta in  s imi la r  resu l ts  w i thout  any
remarkable adverse event.
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