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{" t  Z ecombinant DNA technology enables al lergens
"f  , ' - .  to be produced to high pharmaceut ical  standards
t  resul t ing in preparat ions wi th improved qual i ty
in terms of  pur i ty,  consistency and the relat ive concen-
trat ions of  d i f ferent al lergens. There is also the possibi-
l i ty  to formulate vaccines to include only the most rele-
vant al lergens in def ined concentrat ions and to match
composi t ion to al lergen sensi t izat ion prof i les of  indiv i -
dua l  pa t ien ts  (1 ) .

GRASS POTLEN

We have cloned and expressed f ive major al lergens
from the grass Phleum pratense ( l ìmothy grass) in E.
coli. Purif ication protocols using various chromatogra-
phic techniques have been developed for each al lergen
(2),  and the resul t ing act ive pharmaceut ical  ingredients
have been subjected to detai led physicochemical  and
immuno log ica l  charac ter iza t ion .  The lgE- reac t iv i t y ,
determined by basophi l  act ivat ion and histamine relea-
se, and speci f ic  T cel l  react iv i ty compare very wel l  wi th
the natural  proteins.  Each of  the f ive al lergens has been
adsorbed to  a lumin ium hydrox ide  ge l  and the  resu l t ing
adsorbates have been mixed in approximately equimo-
lar concentrat ions.  The resul t ing preparat ion has been
tes ted  in  a  p i lo t  randomized doub le-b l ind  p lacebo
control led study with pat ients suf fer ing f rom grass pol-
len  induced a l le rg ic  rh in i t i s ,  w i th  o r  w i thout  as thma,
with the objective of determining efficacy and safety.
The preparat ion was administered by subcutaneous
inject ion in increasing doses to a maximum of 40pg
total  protein comprised of  10;rg each of  Phl  p 1,  Phl  p 5a
and Phl  p 5b, and Sprg of  Phl  p 2 and Phl  p 6.  Treatment
commenced in  January  2002 and the  dosage was
increased progressively wi th 10 subcutaneous in jec-
t ions at  7-day intervals.  Once the maximum or mainte-
nance dose had been achieved the interval  was increa-
sed s tep-w ise  to  14 ,  28  and f ina l l y  42  days .
lmmunotherapy was cont inued for a per iod of  approxi-
mately 20 months encompassing two pol len seasons

( 1 )  A i l " r S " p h a r m a  J o a c h i m  G a n z e r  K G  -  2 1 4 6 5  R e i n b e k  ( G e r m a n v ) .

dur ing which the maintenance dose was reduced by
50%. Symptom Medicat ion Score in the second year of
the study was the pr imary outcome measure to assess
eff icacy.  A val idated rhini t is  qual i ty of  l i fe quest ionnaire
(ROLO) was a secondary endpoint  and was completed
by subjects dur ing the basel ine v is i t ,  pr ior  to each pol-
len season and every 2 weeks dur ing the seasons. The
quest ionna i re  fo l low ing  the  max imum po l len  count
was used for analysis.  Conjunct ival  provocat ion tests
with hal f - log increments in concentrat ion were perfor-
med before therapy ( inclusion cr i ter ion) and af ter  the
second grass pol len season (2003) using a standardized
lyophil ized 6-9rass allergen extract. Phleum pratense
speci f ic  lgE, lgGl and lgG4 ant ibodies were quant i f ied
using microtitre plates coated with either Phleum pra-
tense pol len extract  10 pg/mt (Al lergopharma),  or  pur i -
f ied  na tura l  a l le rgens  (1  pg /ml )  and appropr ia te  mono-
clonal  ant ibodies for  detect ion.  Evaluat ion of  symptoms
alone for the per protocol set showed a 36.5% lower
median average symptom score for  act ive t reatment
compared with placebo (3.38 versus 5.32; p = 0.015).
There was also a reduct ion in the need for medicat ion
ref lected in a 36.5% lower medicat ion score.  The com-
bined symptom medicat ion score showed a s igni f icant
difference between groups after the 18 month treat-
ment per iod,  wi th median average dai ly scores of  4.92
versus 8.05 for act ive and placebo treatment respect i -
vely,  a di f ference of  38.9% (p = 0.044).  This resul t  is  of
the same order as the mean 45% addi t ional  improve-
ment in disease sever i ty above the response to placebo
seen in 43 rhini t is  studies including 1,120 act ively t rea-
ted pat ients (3).

The ROLO was evaluated in respect of  seven domains
and also as a whole (28 quest ions).  Assessment com-
pleted in the second pol len season (2003) showed signi-
f icant and cl in ical ly relevant di f ferences in favour of
act ive t reatment for  the whole quest ionnaire and 5 of
seven domains.  These di f ferences were improvements
on those already seen in the f i rst  pol len season. The
conjunctival provocation test conducted at the end of
the study showed a c lear t rend to a higher threshold
allergen dose with 21128 treated subjects tolerating

Europeon Annols of Al lergy ond Clinicol lmmunology - volume 38 - n'  7 - 2OOó 245



higher al lergen concentrat ions,  a l though this was not
stat ist ical ly di f ferent f rom placebo (p = 0.08t) .  lgGl
concentrat ions showed a median increase of  approxi-
mately 60-fold,  peaking dur ing the f i rst  12 months of
the study. lgG4 concentrat ions showed a cont inuing
upward trend, achieving an approximately 4000-fold
median increase by the end of  t reatment.  Comparisons
between the groups showed stat ist ical ly s igni f icant di f -
ferences at  a l l  t ime points fo l lowing the commence-
ment of  immunotherapy (p<0.001).  Al l  subjects in the
active treatment group showed specific lgG isotype res-
p o n s e s  t h e  i n d i v i d u a l  n a t u r a l  g r a s s  a l l e r g e n s .
Responses to Phl  p Saib were stronger than those to Phl
p  1 ,  med ians  be ing  2 .9  x  10  (2 )  and 2 .3  x  101pg/ml  res-
pect ively for  lgG4, and 1.3 x 101 and 2.1 l tg lml for  lgG1.
A favourable safety profi le was demonstrated. The
major i ty of  the react ions were local  and involved tran-
sient erythema and swel l ing in the v ic in i ty of  the in jec-
t ion s i tes consistent wi th al lergic responses or mi ld
trauma. React ions to placebo were probably at t r ibu-
table in large part  to histamine included to mimic al ler-
gen induced react ions.  Systemic react ions were isola-
ted in nature and typical  of  those normal ly associated
with immunotherapy. The fact  that  a l l  subjects cont i -
nued therapy with ei ther the same or higher doses
without fur ther problems indicated that the preparat ion
was general ly wel l  to lerated.

BIRGH POLTEIU

Hypoa l le rgen ic  var ian ts  p roduced by  the  chemica l
modif icat ion of  natural  a l lergen extracts have been
used successful ly for  speci f ic  immunotherapy for a
number of  years.  The cl in ical  ef f icacy of  such prepara-
t ions has been demonstrated in several  studies,  and a
recent  c l in ica l  t r ia l  w i th  a  g rass  po l len  a l le rgo id
(Al lergovi t@) showed a 48.4o/o improvement in a com-
bined symptom medicat ion score over and above that
of  a placebo group af ter  two pre-seasonal  courses of
t reatment (4).  Such preparat ions of fer  var ious advan-
tages  inc lud ing  the  poss ib i l i t y  to  admin is te r  h igh
concentrat ions wi th relat ively aggressive dosage sche-
du les ,  and w i th  a  reduced r i sk  o f  induc ing  lgE-med ia-
ted adverse react ions.  Recombinant DNA technology
offers the opportuni ty to develop genet ical ly enginee-
red hypoal lergenic der ivat ives.  In the case of  the birch
pol len major al lergen Bet v 1 th is has been achieved by
ei ther expressing the molecule in two fragments or
through the construct ion of  o l igomeric forms, typical ly
a  t r imer  (5 ) .  A  hypoa l le rgen ic  fo rm o f  the  a l le rgen now
has been created by inducing the protein to adopt a di f -
ferent fo ld ing pattern.  Again the character ist ics can be
demonstrated by reduced act iv i ty in basophi l  act iva-
t ion  and h is tamine re lease tes ts ,  and the  immunomo-
dulatory potent ia l  of  the var iant  has been conf i rmed by

i ts  ab i l i ty  to  act ivate  spec i f ic  T  ce l ls  a t  least  to  the same

ex ten t  as  t he  na tu ra l  a l l e rgen .  The  b i r ch  po l l en  a l l e rgen

has been expressed in  E.  co l i  and used to  produce the

rBet  v  1-FV hypoal lergenic  form.  The prote in  has been

tested in  a  randomized cont ro l led s tudy us ing a natura l

b i rch po l len ext ract  for  compar ison.  Treatment  was

conducted us ing pre-seasonal  courses of  in jec t ions,

e igh t  i n  t he  case  o f  t he  recomb inan t  p ro te i n  and  14  f o r

t he  na tu ra l  a l l e rgen  p repa ra t i on .  The  cumu la t i ve  dose

of  rBet  v  1-FV was 157.5; rg ,  and a l l  sub jects  ach ieved

the maximum concent ra t ion o f  80 pg.  F i f ty -one sub-
jects commenced therapy, 24 with rBet v 1-FV and 27

wi th  the natura l  a l le rgen ext ract .  The combined symp-

tom medicat ion score used as the pr imary end-po in t

showed super ior i ty  o f  the recombinant  preparat ion

a f t e r  one  p re -seasona l  cou rse  o f  t r ea tmen t .

Compar ison of  both groups wi th  the basel ine data

f rom a para l le l  s tudy showed that  both preparat ions

caused s ign i f icant  improvement  in  symptom medica-

t ion score.  Nasal  provocat ion tests  showed that  impro-

vemen t  i n  a l l e rgen  t o l e rance  was  comparab le  i n  t he

two s tudy groups.  There were no s ign i f icant  changes

in  lgE ant ibody leve ls  measured before and af ter

immuno the rapy  and  t he  aga in  a f t e r  t he  po l l en  season .

Bo th  a l l e rgen  spec i f i c  l gG l  and  l gG4  we re  s i gn i f i can t

increased fo l lowing t reatment .  The inc idence of  s ide

react ions was comparable  between the two groups.  In

both cases the majori ty of the systemic reactions

occurred la te  in  the dosage schedule ,  and i t  is  specula-

ted that  concomìtant  exposure to  po l len f rom cross-

react ing ear ly -po l l inat ing t rees,  such as hazel ,  may

have been a major  cont r ibutory  fac tor .  The resu l ts  o f

the two c l in ica l  s tud ies descr ibed here are seen as an

endo rsemen t  f o r  t he  deve lopmen t  and  app l i ca t i on  o f

recombinant  a l lergens and der ivat ives for  a l le rgen spe-

c i f ic  immunotherapy.  The leve l  o f  e f f icacy that  can be

achieved appears  to  be at  least  comparable  to  that  w i th

nat ive a l lergen der ivat ives.  l t  remains to  be seen whe-

the r  o r  no t  imp rovemen ts  can  be  made ,  poss ib l y

through modi f icat ion o f  dosage schedules or  eventua l ly

t h e  i n c l u s i o n  o f  a d d i t i o n a l  a l l e r q e n s .
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