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SUMMARY
Accelerated schedules o f  admin is t ra t ion o f  immunotherapy ( rush or  c lus tered)  a l low to  reach the maintenance dosage in  shor_ter t imes with respect to tradit ional schedules. Nowadays formal assessments of the safety and economic aspects of thoseschedule  lack for  inha lant  a l le rgens.  we compared in  a  prospect ive randomized open s tudy a c lus ter  and a t rad i t iona l  immu-notherapy wi th  s tandard ized mi te  ext racts .  Th i r ty  e ight  adul t  pat ients  wi th  pers is tent  a l le rg ic  rh in i t is  due to  mi tes were ran-domized to  rece ive e i ther  a  t rad i t iona l  (N= 19)  or  a  c lus ter  (N=19)  up-dos ing scheme,  las t ing 13 and 3 weeks respect ive ly .  s ideef fects  were carefu l ly  eva luated and recorded by phys ic ian and costs  weie  ca lcu la ted as wel l .  In  the c luster  and t rad i t iona lupdos ing 148 and 241 in jec t ions were g iven respect ive ly .  Wi th  the c luster  up-dos ing there were g loca l  react ions (1b.9% ofpat ients  and 5 '4o/o o f  in jec t ions) .  w i th  the t rad i t iona l  schedule  6  loca l  react ions (31.s  % of  pat ients  and 2.4o/o o f  in jec t ions)occurred' There was no dif ference between the two treatments in occurrence of side effects per patient and per inject ion (chi-square 1 '31 and 2 '23,  p= NS) '  No systemic  react ion was recorded.  cons ider ing the cost  o f  ihe ext ract ,  the cost  o f  in jec t ionsand the t ime spent ,  the c luster  reg imen resu l ted in  a  g lobal  spare o f  244.g 'euros per  pat ient  in  the bu i ld-up phase.  The c lus-ter  up-dos ing is  as safe  as the t rad i t iona l  one and a l lows a s ign i f icant  economica l  save.
Key'words: Cluster immunotherapy - Tradit ional immunotherapy - Rhinit is - Mites - Safety - Cost

IIUTRODUGTION

I  
n  the  las t  decades,  the  s tandard iza t ion  o f  a l le rge_

I  
n ic  ex t rac ts  fo r  d iagnos is  and t rea tment  has  been

I one of  the pr imary object ives of  both manufactu_
rers  and sc ien t is ts .  The s tandard iza t ion  o f  an  a l le rge-
n ic  ex t rac t  war ran ts  tha t  the  a l le rgen conten t  in  an
ex t rac t  i s  s tab le ,  and tha t  the  po tency  o f  the  vacc ine  is
ident ica l  f rom batch  to  ba tch  (1 ,2 ) .  Vacc ines  are  pre_
s e n t l y  s t a n d a r d i z e d  e i t h e r  i m m u n o l o g i c a l l y  o r  b i o l o -
g ica l l y .  In  many cases  the  conten t  in  mic rograms o f
t h e  m a j o r  a l l e r g e n ( s )  i s  a l s o  a v a i l a b l e .  T h e  q u a n t i f i c a -
t ion  o f  the  pro te in  conten t ,  in  par t i cura l  has  a l rowed
ident i f y ing  fo r  most  a i le rgens  the  op t imar  dosage to
be admin is te red  (3 ) ,  Moreover ,  a  p roper  s tandard iza_
t ion  a lso  imp l ies  a  be t te r  qua l i t y  o f  the  produc t  and an
improved safety.  This fact  resul ts in the possibi l i ty  of
us ing  schedu les  o f  admin is t ra t ion  tha t  a re  more  com-
for tab le  fo r  pa t ien ts  and eas ie r  to  manage.

In  fac t ,  one o f  the  main  probrems o f  the  t rad i t iona l
spec i f i c  immunotherapy  (S lT)  i s  the  need fo r  a  long
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bu i ld -up  phase (usua l ly  one to  th ree  months) ,  w i th  a
very  s low increase o f  the  amount  o f  a l le rgen g iven.
With standardized extracts "rush,,  and,,c luster, '  up_
dos ing  phases  have become feas ib le  (4 ) .  Wi th  the
rush moda l i t y  inc reas ing  doses  o f  a l le rgen are  g iven
every 20-30 minutes on several  consecut ive days. The
c lus ter  schedu les  invo lve  the  in jec t ion  o f  inc reas ing
doses every 20-30 minutes 2 to 5 t imes a day, to be
repeated af t .er  3-7 day intervals.  In general ,  wi th the
acce le ra ted  schedu les  the  main tenance dosage can
be reached in  less  tha t  one month .  Rush and c lus te r
immunotherapy  have been repeated ly  inves t iga ted
wi th  hymenoptera  venom immunotherapy  (5 ,  6 ) ,  and
they  are  now o f  c l in ica l  use .  Wi th  resp i ra to ry  a l le r_
gens,  the  ava i lab le  da ta  on  the  sa fe ty  and to le rab i l i t y
o f  acce le ra ted  schedu les  are  s t i l l  few (7 ,9 ) .
Aim of  the present work was to systemat ical ly eva_
lua te  the  sa fe ty ,  to le rab i l i t y  and pharmaco-economic
aspects of  a c luster SIT with mite extract ,  in compari_
son w i th  a  t rad i t iona l  schedu le  w i th  the  same ex t rac t .

MATERIAT AilD METHOIDS

This  i s  a  p rospec t ive ,  observa t iona l ,  open randomized
control led study, conducted in adul t  pat ients wi th res-
p i ra to ry  a l le rgy .  Desp i te  the  c lus te r  immunotherapy
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was a l ready  marke ted  in  l ta ly  (PangraminrM) '  the

Eth ica l  commi t tees  den ied  the  permiss ion  to  per fo rm

t h e  s t u d y  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  a n d  p l a -

cebo cont ro l led  fash ion .

f f imt f rea t ts  f f i s rd  dmagmmmim

Adult  and adolescent pat ients suf fer ing form respira-

to ry  a l le rgy  due to  house dus t  mi tes  were  enro l led '

Mandatory  inc lus ion  c r i te r ia  were :  a )  h is to ry  o f  rh in i t i s

a n d / o r m i l d t o m o d e r a t e a s t h m a s i n c e a t l e a s t t w o
y e a r s ; b ) s k i n p r i c k t e s t ( > 3 m m ) a n d C A P - R A S T ( c l a s s
ll l or more) positivity for Dermatophagoides pteronys-

sinus and/or farinae; c) age between 12 and 60 years'

The d iagnos is  o f  rh in i t i s  was  essent ia l l y  based on  the

presence of  typical  symptoms of  sneezing'  i tching'

rh inor rhea and nasa l  obs t ruc t ion .  Rh in i t i s  had to  be

p e r s i s t e n t , a c c o r d i n g t o A R | A c r i t e r i a ( 9 ) ' T h e d i a g n o .
sis of  asthma was based on the presence of  one or

more  o f  the  fo l low ing :  wheez ing ,  shor tness  o f  b rea th '

ches t  t igh tness ,  cough,  noc turna l  awaken ings '  In  the

case o f  as thma,  a  pu lmonary  func t ion  tes t  was  per -

formed. l f  FEVI was <80% of predicted, a reversibi l i ty

t e s t w i t h s a | b u t a m o | w a s c a r r i e d o u t a n d c o n s i d e r e d
pos i t i ve  i f  an  inc rease in  FEVI  >12o/o  or  >200 ml  in

abso lu te  va lue  was ach ieved '  In  the  case o f  normal

sp i romet ry ,  a  methacho l ine  cha l lenge was per fo r -

med.  l t  was  cons idered pos i t i ve  i f  the  dose o f  metha-

chol ine provoking a fa l l  of  FEVl oÎ  2O"/"  was less than

1,200 mcg. Asthma sever i ty was graded according to

G I N A  g u i d e l i n e s  ( 1 0 ) .

Sk in  tes ts  were  per fo rmed (11) ,  w i th  a  pane l  o f  s tan-

d a r d i z e d  e x t r a c t s  i n c I u d i n g :  h o u s e  d u s t  m i t e s ,

grasses, Par ietar ia,  o l ive,  b i rch,  ragweed'  hazelnut '

CtadosporiLtm, Alternaria, cat and dog dander' A

negat ive  cont ro l  (sa l ine)  and a  pos i t i ve  one (h is tami -

ne  hydroch lo r ide  1%)  were  a lso  used '  A  whea l  d ia -

m e t e r g r e a t e r t h a n 3 m m W a S c o n s i d e r e d p o s i t i v e .

#f i  *x*tmr msld *rmdit imma* *sf f i  f f i 'cLsm€}t&Ìerf f i  pv

SIT  was prescr ibed accord ing  to  the  most  recent  gu i -

de l ines  (3 ,  9 ) .  ln  par t i cu la r ,  those pa t ien ts  w i th  severe

pers is ten t  rh in i t i s  w i th  o r  w i thout  as thma were  cons i -

dered el ig ib le.  A careful  cost /benef i t  evaluat ion was

per fo rmed,  and the  pa t ien ts  were  in fo rmed in  de ta i l

about  the  ra t iona le  o f  s lT .  The causa l  ro le  o f  the  a l le r -

gen was we l l  es tab l i shed th rough the  c l in ica l  h is to ry

fp r " r "n . "  o f  symptoms dur ing  a lmost  the  who le

year ) .  Pa t ien ts  w i th  sys temic  immuno log ic  d isease '

ma l ignanc ies ,  chron ic  use  o f  be tab lockers  o r  cor t i cos-

teroids were not given immunotherapy, as suggested

i n t h e o f f i c i a I d o c u m e n t s ' B o t h t h e t r a d i t i o n a I
(Pangramin  Depot rM,  ALK-Abe l lo  S 'p 'A ,  Mi lan)  and

t he  c l us te r  (Pang ram in  P lus rM ,  ALK-Abe l l o  S 'p 'A '

M i l a n )  w e r e  s t a n d a r d i z e d  i n  B i o l o g i c a l  U n i t s  ( B U )  a n d

S tanda rd  The rapeu t i c  Un i t s  (STU) ,  and  t he  con ten t  o f

ma jo r  a l l e rgens  was  a l so  ava i l ab le '  The  up -dos ing

s c h e m e o f t h e t r a d i t i o n a | a n d c | u s t e r S | T a r e r e p o r t e d

in  t ab le  1  and  2 ,  l as t i ng  13  weeks  and  3  weeks '  r es -

pec t i ve l y .  I n  t he  c l us te r  updos ing ,  two  i n j ec t i ons  sepa -

ra ted by a  30-minute in terva l  were g iven at  each ses-

s ion.  for  a  to ta l  o f  2  in jec t ions week ly  in  3  weeks '  Af ter

t he  ma in tenance  dose  (o r  t he  max imum to le ra ted )

was  ach ieved ,  i n j ec t i ons  we re  g i ven  mon th l y '

f f iw{wLryr Éw|.*vmb6$&tg msnd *#ees.

Al l  patients were observed for at least 30 minutes

af ter  the in jec t ion(s) .  s ide e f fec ts  were c lass i f ied and

g r a d e d  a c c o r d i n g  t o  i n t e r n a t i o n a l  g u i d e l i n e s  a s

ioca l /systemic  and mi ld  to  severe '  The act ion taken in

t h e c a s e o f s i d e e f f e c t s w a s c a r e f u l | y r e c o r d e d a s w e l | .

A t  each  subsequen t  v i s i t ,  pa t i en t s  we re  a l so  asked  f o r

poss ib l e  de layed  reac t i ons  t ha t  may  have  occu r red

af ter  they had le f t  the c l in ic '  The pat ients  were fo l lo -

wed  up  f o r  a t  l eas t  one  yea r  a f t e r  t he  up -dos ing

phase ,  i n  o rde r  t o  de tec t  any  poss ib l e  reac t i on  du r i ng

the  ma in tenance  Phase '

T h e  p h a r m a c o - e c o n o m i c  e v a l u a t i o n  i n c l u d e d  t h e

d i rec t  cos t  o f  i n j ec t i ons  (46  €  f o r  one  g roup  o f  8  i n j ec -

t i ons )  and  t he  i nd i rec t  cos t  o f  t he  t ime  spen t  t o  go  t o

t h e  c l i n i c  a n d  t o  w a i t  a f t e r  i n j e c t i o n  ( 1 7 . 3  € / h o u r ) ( 1 2 )

VIAL VOLUME (mL) '  DOSE {BUl

A:  100 STUTmL = 1 BU/mL

0.4 pg mL Der l  +  0 .2  Pg/mL Der2

B:  1 ,000 STU/mL= 10 BU/mL

4 pg,mL Der l  +  2  Prg/ml  Der2

Table 1 .  C luster  immunotheraPY

WEEK

1

2

A

5

6

1

8

9

I U

1 1

1 2

1 3

Table 2. Tradit ional immunotnerapy

DAY

1

7

1 4

z l

0 .1  +  0 .2

o.+ló.0
a ttll:l
0.410.4

0.1  +  0 .2

0.4 ;  0.6
l ; t
4 + 4

VIAL
. . , , ,  

- .  
t ,  r / 1 r / ' : '  a " / / /  a  t  1 '  t  

"  " ' '

1 : 1 0  S T U I m L =  0 . 1  B U / m L

0.04 pg/mL Der l  +  0 .02 Pg/mL De12

2:10t0 SfU/* t -=  1  BUimL

0.4 ;rglml Derl + 0.2 l tglmL Der2

1,000 STU/mL= 10 BU/mL

4 ;rglmL Derl + 2 VglmLDer2

VOLUME (mL) DOSE (Bl

0 1 ;:é;;"

0.2 :'- ' oi,'^'ll
0.4 .  0.04r

0.8 0.08

0 . 1  O ' 1

0.2 ', 0'2

o.'4 . .,.. o'4

0.8 0.8

0 . 1  1

0 . 2 , 2
0 ,4
0.6 6

o .e  8
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RESULTS
Nineteen pat ients  (9  female,  age range 14-48,  mean
age 28.8 years)  rece ived the c luster  SIT for  a  to ta l  o f
148  i n j ec t i ons  i n  t he  bu i l d -up  phase ,  and  19  (8  f ema le ,
age range 12-46,  mean age 24.9 years)  rece ived the t ra-
d i t i ona l  dos ing  schedu le ,  f o r  a  t o ta l  o f  241  i n j ec t i ons .
W i th  t he  c l us te r  up -dos ing  t he re  we re  8  l oca l  r eac -
t i ons  i n  3  pa t i en t s  (15 .9% o f  pa t i en t s  and  5 .4% o f
i n j ec t i ons ) .  The  reac t i ons  we re  e ry thema  and  swe l l i ng
a t  t he  s i t e  o f  i n j ec t i on ,  we re  a l l  de layed  (6 -8  hou rs ) ,
and  occu r red  a f t e r  t he  2nd  c l us te r .  No  pha rmaco log i -
ca l  t r ea tmen t  was  needed  a t  a l l .  I n  add i t i on  one  non
spec i f i c  sys tem ic  reac t i on  (non  ob jec t i vab le  f ee l i ng  o f
ver t igo)  a f ter  the las t  c lus ter  was repor ted.  Th is  reac-
t i on  was  j udged  as  no t  asc r i bab le  t o  S lT .
Wi th  the t rad i t iona l  schedule  6  loca l  react ions in  6
patients (31.5 % of patients and 2.4% of inject ions)
occurred, with swell ing and erythema at the site of injec-
t ion. There was no dif ference between the two treat-
ments in frequency of side effects per patient and per
in jec t ion (ch i -square 1 .31 and 2.23,  p= NS),  as  summar i -
zed in table 3. No local or systemic reaction occurred
wi th  the two reg imens dur ing the maintenance phase.
Al l  pat ients  to lera ted wel l  the in jec t ions,  but  in  genera l
they judged not  too comfor tab le  to  s tay a t  the c l in ic  for
t  hou r  w i t h  t he  c l us te r  schedu le .  The  pha rmacoeco -
nomic  eva lua t i on  i s  shown  i n  t ab le  4 .  We  assumed
tha t  each  pa t i en t  had  t o  spen t  abou t  1 .5  hou r  (1  hou r
fo r  mov ing  p lus  30  m inu tes  wa i t i ng )  f o r  t he  t r ad i t i ona l
adm in i s t r a t i on ,  and  2  hou rs  f o r  t he  c l us te r  adm in i s t r a -
t i on .  S ince  t he  cos t  o f  t he  two  p repa ra t i ons  i s  i den t i ca l ,
the c luster  reg imen a l lowed a g lobal  spare o f  244.9s
eu ros  pe r  pa t i en t  i n  t he  bu i l d -up  phase .

Pts f niect' l:ocal lgg-9!iol.g...
N  : % p a t i e n t ' % i n i

,CLUSTER 19  148

TRADITIONAL 19 241
t ,

Chi-square )

Table 3. reactions with the two schemes

CLUSTER TRADITIONAL

IDTSGUSSION

Spec i f i c  immunotherapy  is  a  we l l  es tab l i shed t rea t -
ment  fo r  bo th  resp i ra to ry  a l le rgy  and hymenoptera
venom hypersensi t iv i ty.  l t  acts as a biological  respon-
se  mod i f ie r  a t  the  ear l ies t  s tages  o f  the  immune reac-
t ion  to  a l le rgens  (13) ,  th is  resu l t ing  in  improved symp-
toms and reduced need fo r  med ica t ions .  Among the
prac t ica l  p rob lems o f  S IT  there  is  the  dura t ion  o f  the
up-dos ing  phase tha t  i s  t rad i t iona l l y  qu i te  long (usua l -
l y  about  3  months ,  w i th  week ly  in jec t ions) .  Th is  s low
increase of  the dose is dictated mainly by safety rea-
sons ,  s ince  i t  has  been shown in  the  pas t  tha t  a  rap id
dose increasing is associated with a greater occurren-
ce  o f  s ide  e f fec ts  (14 ,  15) .  The improved qua l i t y  o f  the
extracts and their  accurate standardizat ion has al lo-
wed explor ing di f ferent accelerated up-dosing sche-
du les ,  inc lud ing  the  c lus te r  and the  rush  ones .  The
acce le ra ted  schedu les  heav i l y  reduce the  dura t ion  o f
the  bu i ld -up  phase and are ,  there fore ,  t ime spar ing .  In
fact ,  the discomfort  due to repeated in ject ions is one
of  the  most  impor tan t  reasons  fo r  d iscont inuat ion  (16) .
Accelerated induct ion regimens have been used with
hymenoptera venom SlT, but few data are avai lable
wi th  inha lan t  a l le rgens .  We compared here in  the  sa fe-
ty  o f  a  c lus te r  immunotherapy  to  mi tes  and a  t rad i t io -
nal  scheme. The overal l  occurrence of  s ide ef fects did
not di f fer  s igni f icant ly between the two approaches,
a l though the  ra tes  were  low w i th  the  t rad i t iona l  induc-
t ion that lasts 13 weeks. The observed side ef fects
were  a l l  loca l  and mi ld ,  s ince  they  d id  no t  requ i re
pharmaco log ica l  in te rvent ions .  Thus ,  the  c lus te r  reg i -
men seems to be a v iable and safe al ternat ive to the
tradi t ional  one. Indeed, the pat ients have to stay at  the
c l in ic  a t  leas t  one hour  a t  each c lus te r ,  and th is  may
represent  a  to le rab i l i t y  p rob lem.  On the  o ther  hand,
the  smal le r  number  o f  in jec t ions ,  concent ra ted  w i th in
4  days  a l lows a  no t  neg l ig ib le  economic  spare  o f
about  200 euros  per  pa t ien t  in  the  bu i ld -up  phase.
As  a  genera l  conc lus ion ,  i t  wou ld  be  adv isab le ,  be fo-
re  p rescr ib ing  S lT ,  to  in fo rm the  pa t ien t  in  de ta i l  about
the  ava i lab le  op t ions ,  a lso  in  te rm o f  cos ts .  An op t i -
ma l  t rea tment  shou ld  take  in to  account  together  w i th
ef f icacy and safety,  a lso the pat ient 's preference and
h is  w i l l i ngness  to  pay .
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