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Aluminium-adsorbed six grass pol len al lergoid therapy for 2 years was found to be eff icacious and safe in
patients with hay fever and seasonal asthma. Using high-dose, hypoallergenic al lergen products (al lergoids) enables a short-
term pre-seasonal treatment regimen. However, i t  is not known whether further treatment beyond 2 yrs had any addit ional
benefi t .

Fo l lowing an in i t ia l  2-year  randomized,  double-b l ind,  mul t i -cent re ,  p lacebo-cont ro l led c l in ica l  t r ia l  in  154 grass
pol len-a l lerg ic  pat ients ,  an addi t iona l  shor t  course of  spec i f ic  immunotherapy wi th  the h igh-dose,  hypoal lergenic  grass po l t "n
preparation Al lergovito was performed in 61 patients of the active treatment group during the 3rd open-label treatment year.

Further treatment of patients with the Al lergovif  6-grass pol len preparation resulted in a further reduction of symp-
tom medication score and improved quali ty of l i fe in comparison to the f irst and second treatment year. Changes in al lergen-
specif ic lgG4 levels supported these results.

Pre-seasonal short-term immunotherapy with the high-dose, hypoallergenic al lergen preparation Al lergovit@
has been shown to be eff icacious and safe. A course of three years of 6-grass potlen SIT further improves at lergic symptoms,
quali ty of l i fe and reduces the need for anti-al lergic medication.

Allergoid - Short-term immunotherapy - SIT - Grass pollen - Efficacy - Ouality of tife.

IIUTRODUGTIOil

pec i f i c  immunotherapy  (S lT)  i s  we l l  accepted
as  the  on ly  t rea tment  tha t  may a l te r  the  na tura l
course  o f  a l le rg ic  d isease,  ma in ly  seasona l

a l le rg ic  rh in i t i s ,  as thma and insec t  s t ing  a l le rgy .  Most
o f  the  SIT  s tud ies  have used the  s tandard  non-a l le r -
go id  p repara t ions .  However ,  the  op t ima l  dura t ion  o f
S I T  i s  s t i l l  u n k n o w n ,  t h o u g h  m a n y  G u i d e l i n e s  r e c o m -
mend 3-5 years of  therapy for pat ients who have had
a good therapeut ic  response (1 ) .  Most  c l in ica l  t r ia ls
invest igat ing ef f icacy and safety of  speci f ic  immuno-
therapy  are  l im i ted  to  1 -2  years  (2 ,  3 ,4 ) .  Very  l im i ted
number  o f  t r ia ls  s tud ied  the  long- te rm benef i t  o f  non-
a l l e r g o i d  S 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  ( 5 )  a n d  n o t
much o f  ev idence ex is ts  fo r  a l le rgo id  S IT  therapy
though in  a  recent  cont ro l led  s tudy  a  long- te rm bene-
f i t  12  years  a f te r  d iscont inuat ion  o f  S IT  in  ch i ld ren
was shown (6) .

S IT  us ing  a l le rgo id  p repara t ions  has  a lso  become an
acceptable form of therapy, as th is makes the frequen-
cy of  pre-seasonal  in ject ions of  between 7-10 and has
less incidence of  systemic s ide ef fects.  Though there

t f  l  Horn"r to"  Univers i ty  Hospi ta l  NHS Foundat ion Trust ,  Homerton
RoW London  (UK) .
(2 )  K l i n i k  fù r  l nne re  Med iz in  l ,  F r ied r i ch  Sch i l l e r  Un ive rs i tà t  Jena .
Jena  (Germany) .

are some studies over three or more years of  a l lergoid
SIT  therapy  (7  ,81 ,  i t  i s  no t  known whether  cont inuat ion
of al lergoid SIT beyond 2 years is associated with
increased ef f icacy.  In an ear l ier  study of  154 pat ients
wi th  seasona l  a l le rg ic  rh in i t i s ,  under taken in  a  doub le-
b l ind ,  p lacebo-cont ro l led  manner  has  shown tha t  the
h igh-dose,  hypoa l le rgen ic  g rass  po l len  prepara t ion
afforded good efficacy and safety for a two years treat-
ment per iod (9).  The aim of  the present invest igat ion
was to study the ef fects of  an addi t ional  3 'o year of
act ive SIT with the grass pol len al lergoid preparat ion
in  the  same group o f  pa t ien ts  w i th  seasona l  a l le rg ic
rh in i t i s  and seasona l  as thma.

MATERTALS AilD IUIETHOIDS

ln the year 2001, 154 pat ients wi th proven grass-
po l len  a l le rg ic  rh inocon junc t iv i t i s  w i th  o r  w i thout  as th -
ma (GINA s tep  I  and l l )  were  inc luded in  the  s tudy  in
10 cent res  in  Germany and Great  Br i ta in .  Dur ing  the
f i rst  two consecut ive years between November 2001
and October 2003 the study had had a mult i -centre,
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 e s i g n .  P a t i e n t s
were randomized to ei ther pre-seasonal  weekly in jec-
t ions  o f  g rass  po l len-A l le rgov i t@ (n=77)  o r  p lacebo
(n=77)  un t i l  the  expec ted  onset  o f  the  grass  po l len
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season.  E leven pa t ien ts  in  the  ac t ive  and 15  pa t ien ts
in  the  p lacebo group w i thdrew before  the  end o f  the
placebo-control led part  of  the study. Demographic
data  o f  th is  cohor t ,  as  we l l  as  de ta i l s  on  sk in  p r ick  tes-
t ing ,  have been prev ious ly  pub l i shed (9 ) .  In  January
2004 the  doub le-b l ind  phase was fo l lowed by  an
open- labe l  ac t i ve  t rea tment  phase.  61  o f  the  in i t ia l  66
pat ien ts  in  the  ac t ive  group s ta r ted  t rea tment  dur ing
th is  3 'd  year  and were  inc luded in  the  ana lys is  (FAS) .

The inves t iga t iona l  p roduc t  was  the  s ix -g rass  po l len
(Holcus lanatus, Dactylis glomerata, Lolium perenne,

Phleum pratense, Poa pratensis, Festuca pratensis)

h i g h - d o s e  h y p o a l l e r g e n i c  a l l e r g o i d  p r e p a r a t i o n

Al lergovi t '  (42 l rg grasses group 5/mL in strength B)
f rom A l le rgopharma Joach im Ganzer  KG (Re inbek ,

Germany)  wh ich  was admin is te red  pre-seasona l ly  as
in the two previous years (9).

Al l  pat ients recorded dai ly symptoms and drug require-
ments on diary cards over per iods of  12 weeks dur ing
the pol len season ( f rom 15 May to 7 August) .  The pr i -

mary end-point  was the area-under- the-curve (AUC) of
the dai ly sum of the symptom medicat ion score (SMS)

over a 42-day period (9).

A  rh inocon junc t iv i t i s  qua l i t y  o f  l i fe  ques t ionna i re
(ROLO) was included to support  the pr imary ef f icacy
cr i te r ion  (10) .  Pat ien ts  documented the i r  'qua l i t y  o f
l i fe '  on diary cards before the f i rst  in ject ion and every
2  weeks  dur ing  the  grass  po l len  season.
Conjunct ival  provocat ion test  was conducted accor-
d ing  to  Cor r igan e t  a l .  (9 )  w i th  inc reas ing  concent ra -
t ions f rom 0 to 5,000 BU/mL into al ternate eyes at  10-
min  in te rva ls .  lmmedia te  con junc t iva l  sens i t i v i t y  was
recorded as  the  dose tha t  induced a  min imum of  i r r i -
ta t ion /prur i tus  and redness /hyperaemia .  The to le ra-
ted  grass  po l len  a l le rgen concent ra t ion  a t  the  end o f
the  po l len  season was ca lcu la ted  fo r  each pa t ien t .

Grass pol len-speci f ic  serum lgG4 ant ibody concentra-

Figure 1 :  Symptom medicat ion score (SMS),

symptom score and medicat ion score dur ing
treatment years 2002 to 2004 in patients treated
preseasonal ly  wi th  the hypoal lergenic  prepara-
t i on .  Med ian  va lues .  Fu l l  ana l ys i s  se t  ( n=61 ) .

t ions were measured immediately before and af ter  pre-

seasonal  t reatment per iods in one centre (21 pat ients) .

Informat ion on regional  pol len counts were obtained
from the'St i f tung Deutscher Pol leninformat ionsdienst '
(Bad Lippspr inge, Germany) and by the 'Nat ional  Pol len

Research Unit '  (Universi ty of  Worcester,  UK) wi th a pol-

len count stat ion in London. Most of  pol len stat ions
reported pollen counts of at least 20lm' on at least 21

ind iv idua l  days .
Dif ferences between the di f ferent t reatment years

were tested by a two-tai led Wi lcoxon-Mann-Whitney
U-test.

RESUTTS

Al l  61  pa t ien ts  w i th  lgE-med ia ted  seasona l  a l le rg ic
rh inocon junc t iv i t i s  w i th  o r  w i thout  seasona l  as thma
(GINA s tep  I  o r  l l )  comple ted  the  th i rd  year  o f  p re-sea-

sona l  t rea tment  o f  the  s ix -g rass  po l len  prepara t ion .

Pat ients received an average of  9 in ject ions (median)

dur ing  the  th i rd  t rea tment  year .

Cl in ical  ef f icacy:

I Symptom medication score (SMS): Figure 1 shows that

SMS was further improved by pre-seasonal treatment in

the 3'd year. Median AUC of combined symptom medica-

tion score was significantly reduced from 174'3 score
points after the second treatment year in 2003 to 131.0

score points in the grass pollen season of 2004 (p=0.0t5S)'

The symptom score was significantly reduced from 144.8

score points after 2 years to 102.0 score points in the third
year (p=Q.0135). There was also a tendency for reduction

of medication score although the difference did not reach

significance because of the low intake of medications for
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Figure 2: lmpact of prolonged specif ic immunotherapy on
quali ty of l i fe. Differences in mean RQLO during the grass
pollen season between the second and third year of therapy
(2003 and 2004) are shown. Dashed l ine corresponds to a
dif ference of 0.5 points in the ROLO score which is regarded

as c l in ica l ly  re levant  accord ing to  Jun iper  e t  a l . ,  1996 (11) .
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year two and three. A large propoftion of patients (n=26,

42.6%l did not need any anti-allergic medications during
the pollen season in 2004. The grass pollen counts were
comparable in 2003 and 2004.
Ana lys is  o f  the  sub-group o f  pa t ien ts  su f fe r ing  f rom
b r o n c h i a l  a s t h m a  ( G I N A  s t e p  l a n d  l l )  ( n  =  1 1 ) s h o w e d
a reduced symptom medica t ion  score  o f  108.0  in  2004
c o m p a r e d  t o  1 6 7 . 0  i n  2 0 0 3  ( m e d i a n ) .

I  Rhinoconjunct iv i t is  qual i ty of  l i fe quest ionnaire
(ROLO) :  Dur ing  the  f i rs t  two years  o f  the  s tudy  qua l i -
t y  o f  l i fe  had shown a  grea ter  improvement  in  a l l
seven domains  in  the  ac t ive  group by  compar ison
wi th  the  p lacebo group.  A  3 'o  year  o f  p re-seasona l  S IT
w i t h  t h e  g r a s s  p o l l e n  a l l e r g o i d  f u r t h e r  i m p r o v e d  q u a -
l i t y  o f  l i fe .  There  were  s ign i f i can t  d i f fe rences  fo r  a l l
seven ind iv idua l  domains  (ac t iv i t ies ,  s leep,  non-hay-
fever  symptoms,  p rac t ica l  p rob lems,  nasa l  symp-
toms,  eye  symptoms,  emot iona l )  and fo r  overa l l
ROLO between the  second and the  th i rd  t rea tment
y e a r s .  T h e  i m p r o v e m e n t s  o f  a l l  i n d i v i d u a l  d o m a i n s
and the  overa l l  ROLO for  the  year  2004 by  compar i -
son  w i th  2003 were  >  0 .5  po in ts  and there fore  cons i -
d e r e d  t o  b e  c l i n i c a l l y  r e l e v a n t  ( 1 1 )  ( s e e  f i g .  2 ) .

I Conjunctival provocation test: Following the third
year of pre-seasonal SlT, 85.2% of the patients had
higher threshold dose for the conjunct ival  provocat ion
test  conducted af ter  the pol len season ref lect ing a fur-
ther improvement of  conjunct ival  react iv i ty dur ing the
course of  therapy without reaching stat ist ical  s igni f i -
cance when compared with the second year (see f ig.  3) .

I  Grass pol len speci f ic  lgG4: Dur ing the 3 'd year of
S IT  the  leve ls  o f  g rass  po l len  spec i f i c  lgG4 remained
increased by comparison with pre-treatment levels
(see f ig .  4 ) .

Figure 3 :  Changes in  to lera ted a l lergen concen-
t ra t ion in  con junct iva l  provocat ion test ing com-
par ing va lues before SIT and af ter  1  ,  2 ,  and 3
years  o f  therapy.  Fu l l  ana lys is  set  (n=61) .

SAFETY

Analys is  was per fo rmed on the  doub le-b l ind  phase.

The al lergoid was wel l  to lerated and the side-ef fects
were those typical ly seen in associat ion wi th subcuta-
neous SIT (9).  Local  react ions were reported af ter  5.5%
of in ject ions in act ively t reated pat ients.  Five act ively
treated pat ients exper ienced systemic react ions inclu-
d ing  ur t i car ia ,  wheez ing  and i t ch ing  o f  eyes ,  compa-
red to 2 placebo pat ients.  There were no treatment
related ser ious adverse events including anaphylaxis.
These resul ts ref lect  the market exper ience.

DTSGUSSTOTU

Most  c l in ica l  s tud ies  on  SIT  are  l im i ted  to  a  dura t ion
o f  1  t o  2 y e a r s  ( 2 , 3 , 4 ,  1 2 ,  1 3 ) .  T h i s  a p p l i e s  t o  p e r e n -

n ia l  app l i ca t ion  o f  depot  p repara t ions  as  we l l  as  p re-

seasona l  app l i ca t ion  o f  hypoa l le rgen ic  p repara t ions .

Genera l l y ,  a  s ign i f i can t  e f f i cacy  can a l ready  be  obser -
ved af ter  the f i rst  year of  SlT.  Unt i l  now, usíng al ler-
go id  p repara t ions ,  there  are  few data  ava i lab le  to
ind ica te  whether  therapy  o f  more  than 2  years  dura-
t i o n  a f f o r d s  f u r t h e r  c l i n i c a l  i m p r o v e m e n t .
Never the less ,  In te rna t iona l  Gu ide l ines  (14 ,  15)  and
the  WHO Pos i t ion  Paper  (1 )  recommend a  therapy
dura t ion  o f  3 -5  years  a l though the  ev idence was
most ly  based on  non-a l le rgo id  p repara t ions  g iven

throughout  the  year  ra ther  than pre-seasona l  admi -
n is t ra t ion .
Severa l  c l in ica l  t r ia ls  have a l ready  demonst ra ted  the
benef i t  o f  S IT  on  qua l i t y  o f  l i fe  in  pa t ien ts  w i th  a l le r -
g ic  rh in i t i s  and as thma (9 ,  16) .  Th is  i s  the  f i rs t  s tudy
inves t iga t ing  the  in f luence o f  a  p re-seasona l  shor t -
te rm immunotherapy  w i th  a  h igh-dose,  hypoa l le rge-
n ic  p repara t ion  fo r  th ree  years  on  qua l i t y  o f  l i fe .
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Figure 4: Serum specif ic lgG4-antibodies after 1, 2, and 3
preseasonal  shor t  courses of  SIT wi th  grass po l len a l ler -
go id  before s tar t ing SIT (pre)  and dur ing the po l len season
(post ) .  Boxplo ts  wi thout  out l ie rs  and ext remes (n=21) .
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The double-bl ind,  p lacebo-control led phase of  the study
for two years with 154 patients provided proof of effica-
cy and safety of  speci f ic  immunotherapy with the grass
pol len al lergoid (9).  SMS showed a s igni f icant di f feren-
ce between the active and placebo groups after the first
(p=0.026) as wel l  as af ter  the second (p=0.018) year of
therapy in favour of  the high-dose, hypoal lergenic pre-
parat ion.  After the 3 'dyear SMS was fuf ther improved
signi f icant ly (p=Q.O155 3'o versus 2"o year of  therapy).
There  was a  s ign i f i can t  reduc t ion  o f  the  med ica t ion
score f rom median AUC of 42 af ter  the f i rst  year of
SIT to 17 aî ter  the second year of  SIT (p=0.007) (9).

The med ica t ion  score  cou ld  be  fu r ther  reduced to  an
AUC o f  6  by  the  th i rd  year  o f  S IT  w i thout  reach ing
signi f  icance. Moreover,  the fact  that  42.6% of pat ients
d id  no t  requ i re  any  an t i -a l le rg ic  med ica t ion  dur ing
the  grass  po l len  season in  2004 emphas ises  the  cos t -
benef i t  ra t io  o f  spec i f i c  immunotherapy .  A  prev ious
economic  eva lua t ion  o f  S IT  w i th  the  A l le rgov i t@ ver -
sus symptomat ic t reatment showed that SIT for 3
years  i s  economica l l y  advantageous in  po l len-a l le r -
g i c  p a t i e n t s  ( 1 7 ) .

ln addi t ion the symptom score was signi f icant ly redu-
ced by comparison with the previous two pol len sea-
sons (p=Q.0001 vs.  2002; p=0.0135 vs.  2003).  This fact  is
especial ly interest ing,  because the grass pol len counts
were comparable for  a l l  three years of  the study per-
iod.  Cl in ical  improvements were also ref lected in
improved qual i ty of  l i fe and conjunct ival  provocat ion

test ing.
Grass pol len al lergen speci f ic  lgG4 levels could be
boostered by the 3rd year of  SIT to s imi lar  levels as in
the previous years.  This increase is c lear ly related to
the effect of SIT as shown by a previous investigation
in  po l len  a l le rg ic  pa t ien ts  w i th  and w i thout  S IT  (18) .  In
pol len al lergic pat ients wi thout SIT no signi f icant di f fe-
rences in speci f ic  lgG subclasses could be observed
dur ing  the  po l len  season in  compar ison  to  ou ts ide  po l -
len season. The increases in lgG4 clear ly demonstrate
the immunogenic act iv i ty of  the high-dose, hypoal ler-
genic preparat ion.
A recent clinical study proved the long-term efficacy of
speci f ic  immunotherapy of  a short- term pre-seasonal
appl icat ion of  Al lergovi t '  in chi ldren with seasonal  rh i -
n i t is  (6) .  Reduct ions in symptom medicat ion scores,
asthma prevalence and onset of  new sensi t izat ions
were st i l l  present 12 years af ter  d iscont inuat ion of  SlT.
The resul ts of  th is study support  the recommendat ions
of nat ional  and internat ional  academies for al lergology
to perform speci f ic  immunotherapy over a per iod of  at
least  3 years.  Despi te achieving signi f icant reduct ions
in  a l le rg ic  symptoms and use o f  an t i -a l le rg ic  med ica-
t ion dur ing the f i rst  two year study per iod,  the present

study clear ly demonstrates that  a th i rd year course of
pre-seasonal  appl icat ion of  hypoal lergenic prepara-

t ions resul ts in addi t ional  benef i t  for  the pat ients.
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