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Immunotherapy with Grass Pollen
Major Allergens

Clinical Results from a Prospective 3-Year Double Blind Study

O L K 0 S lERBAI.l.E

Medical Dept. TA. Laboratory for Medical .-Mlergology znd i'aediatric tlept. G. Rigshospitalet. C>)penhagen. Denmark

Perennial hyposensitization with a partial!)' purified timothy extract resulted in a statistically
significantly higher degree of clinical protection than treatment with the two timothy major
allergens (\os. 19 and 25) and protected better from the second - than during the first
grass pollen season. The extracts were standardized biologically and adsorbed to aluminium
hydroxide for administration. The therapy had a more beneficial intluence on sneezing
than on rhinorrhoea and blockage of nasal airways, and an excellent effect on grass pollen
asthma was obtained with the partially purified timothy extracL Associated birch pollen
allergy was not influeTlced by hyposensitizatiyn with grass pollen.
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Recent publications suggest that specific im-
munotherapy (hyposensitization) with partially
purified grass pollen extracts may protect bet-
ter than crude extracts (2, 7, 12).

Norman et al. (15) have previously compared
crude extract of ragweed with the major aller-
gen Ag E. They found no significant difference
between crude extract and Ag E, but both
extracts were better than placebo.

This study compared the clinical effect of
two major allergens (13) of timothy grass
pollen with that of partially purified timothy
extract. Results of preseasonal therapy (season
1) have been published (17, 18) and showed
that the clinical effect of partially purified
extract was significantly better than treatment
with the two major allergens, although the
dosages and side effects of the two timothy
extracts were equal.

Clinical reslnS, d-HsBH!̂  sti'PJsequent perennial
therapy (seasons 2 and 3) compared to season 1
and to non-hyposensitized controls during sea-
son 2 are presented here.

In vivo (nasal provocation tests, skin prick
tests) and in vitro analyses and side effects are
to be published elsewhere (19, 20, 21, 22).

MATERIAL

Patients

Forty typical grass pollen allergic patients were
randomly divided into two equal groups and
treated with WPA (group WPA), and PPA
(group PPA). Despite a primary allocation ac-
cording to sex and age, no statistical difference
was demonstrated between the groups in other
pretreatment in vivo (17) or in vitro parameters

Abhrevintion.s: WPA = whole pollen allergens: a partially purified timothy extract consisting of approx. 20 out of the
extractable 'M)~45 timothy antigens, but all the potential allergens; VP.\ = purified pollen allergens; two isolated timothy inajor
allergens 19, 2.5; (Irotip WPA = patients treated with extract WPA; CJroup PPA = patients treated with extract PPA; MFD =
maximal tolerated dose. • ..
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Table 1

Nu,nber of patients in group WPA (W), PPA (P), and
non-hyposensitized controls (C) with grass pollen asthma

in four seasons

1977
1978
1979
1980

W

7*
5
0
0

p

4*

.5
•'5

2

C

4*

4*

4*

-

* Number of patients using seasonal asthma medicine before
i,r,inunotherapy.

Table 2

Number of patients in group WPA (W) and PPA (P) with
associated birch pollen asthma and hay fever in three seasons

1978
1979
1980

W

2
0
2

Asthma

P

3
2
4

Hay fever

W

2
2
3

P

3
3
5

(18). The groups were also comparable as re-
gards associated asthma and birch pollen aller-
gy (Tables 1 and 2), but otherwise they were
pure grass pollen allergic patients. Mean age
for both groups was 24 years (range 15-43
years). In group WPA, the median for the
duration of symptoms was 7.5 years (range
3—21 years), in group PPA the median was 10
years (range 2-19 years).

Fourteen non-hyposensitized grass pollen al-
lergic patients, 11 men and three women,
mean age 26 years (range 19-39 years), median
for duration of symptoms 11.5 years (range
2—22 years), were admitted just before season 2
with the same criteria as for groups WPA and
PPA. These controls were admitted too late for
hyposensitizadon, but during season 2 they kept
the same diary cards and used the same spec-
trum of medicine as did groups WPA and PPA,
and were later allocated for hyposensitization in
another invesdgation.

Allergen extracts

Extracts were produced and supplied by ALK,
Gopenhagen, Denmark, January 1978. Group
WPA was treated with WPA (Alutard® SQ), a
partially purified extract of timothy grass pol-
len. Group PPA was treated with PPA consisting
of two isolated timothy major allergens, Ag 19
and Ag 25 (13). The extracts were standardized
biologically before being adsorbed to aluminium
hydroxide for administradon. Extract WPA
contained 4.0 mg aluminium hydroxide/ml
diluent in 10 HEP versus 1.2 mg aluminium
hydroxide/ml diluent in the 10 HEP extract
PPA. The stability of the extracts has been de-
scribed elsewhere (19). The amount of Ag 19
and Ag 25 was equal in extracts WPA and PPA,
determined by quantitative immunoelectro-
phoresis. The amounts of protein, and of Ag 19
and Ag 25 in extract WPA, 1 HEP, were ap-
proximately 40, 3, and 6 fig/ml. The amounts of
protein, and of Ag 19 and Ag 25 in extract
PPA, 1 HEP, were approximately 9, 3, and 6
ng/ml. The extracts were used in ten-fold dilu-
tions from 0.01 to 10 HEP (17). The Nordic
Gommittee for Allergen Standardization has de-
fined 1 HEP extract as 1,000 biological units
(BU)/ml (1). Extracts from the same batch were
used for treatment and for in vivo and in vitro
tests throughout the investigation.

METHOD

Until the code for treatment and test extracts
was broken in the autumn of 1978 (17), the
author effectuated injections and tests assisted
by staff nurses. By then all data in relation to
season 1 had been collected and registered, and
elaborated on in collaboration with a statisti-
cian. The data were computerized. The staff
who later evaluated the analyses and treated
the patients remained ignorant of the code,
and the author being away from the depart-
ment was not in a position to exert any in-
fluence on the patients' symptom recordings or
concomitant medication during seasons 2 and
3. After season 1 approximately one-third of
the patients were hyposensitized by their
general practitioners.
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Immunotherapy (hyposensitization)

Dosage has been described in detail, and
maximal tolerated dose (MTD) was used as
tnaintenance dosage (17). All patients received
perennial treatment with one injection per week
before season 1, and up to MTD just after
seasons 1 and 2; otherwise one injection per
month. Seasonal dosage was reduced to 1/3-1/4.
The final injections were given just before
season 3 after approximately 116 weeks of
hyposensitization.

RESULTS

Patients

In group PPA, one patient with the highest
symptom scores in season 1 dropped out of the
study just after season 1 due to side effects (17).
One patient in group WPA without symptoms
in season 1 was abroad during seasons 2 and 3
but proceeded with hyposensitization until sea-
son 3. All non-hyposensitized controls com-
pleted the trial.

Diary cards

Symptom scores and concomitant medication
were recorded daily throughout the pollen
season. The score system has been published
previously (17). One spectrum of medicine for
all patients was strived for. Where treatment
with antihistamines was insufficient prednisone
was given at minimum dose. Patients with asth-
ma received salbutamol aerosol. None received
disodium cromoglycate or beclomethasone.
Symptom scores for each shock organ (eyes,
nose, lungs) and scores for concomitant medi-
cation were accumulated weekly.

Pollen counts

Pollen grains were collected in a Burkard Re-
cording Volumetric Spore Trap placed in the
centre of Gopenhagen, 15 m above the ground.
Determinations and counting were carried out
by the Aerobiological Group in Gopenhagen
and published in the Danish Pollen Bulledn
(25). The weekly accumulated pollen counts
were used. All symptoms were recorded within
a radius of 25 km of the spore trap during
season 1 and within 40 km during seasons 2 and
3.

Statistics

Paired and unpaired Rank Sum Tests, Spear-
mann's correladon analysis and Fourfold Table
Test were employed, using two-tailed tests with
5 % significance level.

Dosage

Tables 3 and 4 illustrate accumulated dosage
and MTD respectively, for both groups just
before the three seasons. Accumulated dosage
showed no intergroup difference, but was re-
duced after season 2 in both groups (P< 0.001).
Just before the end of hyposensitization MTD
was lower (P < 0.05) for group PPA than for
group WPA. Glinical effect did not correlate
with dosage.

Table 3

Medians of accumulated doses (25-7.5 % percentiles) in bio-
logical units (BtJ) X 10~2 in g,oup WPA (W) and PPA (P)
just before the three seasons. Dosage was equal in the two

groups

1978

1979

1980

W

39.4 (19,8-50,7)
81.5 (.54,9-107,7)

112,2 (76,6-148,0)

41,9 (16,7-53,9)
91,5 (48,4-107,9)

117,2 (78,.5-135,9)

Table 4

Medians of maximu,n tolerated doses (MTD) (25-75%
percentiles) in biological units (BU) x 10~2 î  group WPA
(W) and PPA (P) just before the three seasons. Equal MTD
was seen just before seasons 1 and 2, but MTD just fjefore
season 3 was significatitly higher in group W than in group P

at 5 %* level

W

1978
1979
1980*

6,5
6,0
5,0

(4,0-7,0)
(4,3-6,8)
(4,0-6,0)

5,5 (3,0-8,0)
5,0 (4,0-<),0)
3,0 (3,0-5,0)
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I. .Selective syniptf)in scores in gidiip PI'.A ,\\v\ VV1'.'\ compared to f;tass pollen counls during sea.son 1. 197H.

Hay fever and concomitant medication

As shown in Eigs. 1, 2, and 3 and Tables 5 and
6, group PPA developed the highest symptoin
levels in all seasons. Response in grass pollen
asthma (see below) and conjunctivitis (Table 1)
was the most pronounced.

In accordance witb pollen counts, symptom
scores and concomitant medication during sea-

sons 1 and 2 were considerably higher than
during season 3. However, as shown in Tables
5 and 6, there was a deviation in symptom
scores and concomitant medication between the
groups from the second pollen season, as also
shown in nasal sensitivity (20).

In Eig. 4 rhinitis scores for the three pollen
seasons are divided into sneezing, rhinorrhoea,
and blockage of nasal airways. In all three
seasons sneezing showed significant group dif-
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I'ig. 2. .Selective symptom .scores in gioup I'I'A and \VI'.\ ciinpaied to gtass pollen cocints clciring season L'. 1970.

ference, whereas only blockage showed signif-
icant difference in season 1, and rhinorrhoea in
season 2.

As shown in Eig. 5, non-hyposensitized con-
trols recorded a higher total score (symptom
scores -t- concomitant medication) than did
groups WPA and PPA, but with statistical dif-
ference only for group WPA. Eour patients
had associated grass pollen asthma (Table 1),
and two patients had associated allergy to birch
and mugwort pollen.

During season 2 lialf of tbe controls received
prednisone. Including the treated patients
from groups WPA -I- PPA (six patients) 13
|)atients had a median (25-75% percentiles)
total consumption of prednisone during season
2 of 85 mg (70-172.5 mg) and a weekly con-
sumption of 18.5 mg (12.9—24.8 mg), or a daily
maximum prednisone dose of 10 mg (5—11.25
mg). Median (25-75% percentiles) duration of
prednisone therapy (in the 13 weeks of season
2) was 4 weeks (3.5-7 weeks). Most (9/13) pa-
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CONJUNCTIVITIS
SYMPTOM
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Fig. S. Selective symptom scores in group PPA and WPA compared to grass pollen counts during season 3. 1980.

tients were given prednisone because of an
insufficient efficacy of antihistamines, in the

"̂''''̂ •'̂  others (4/13) the sedative effect of antihist-
Medians of total symptoms and medicine scores (25-75% a m i n e s was an indicat ion. Dosage a n d du ra t i on
percentiles) in group WPA (W) and PPA (P) in the three ^ f ^ ^ j ^ t r e a t m e n t were at equal levels in the six
seasons. Significant difference between the groups was . . . . i . .

shown in all seasons at 5'/.* or 1%** levels hyposensi t ized pat ients and m the seven con-
trols.

w

1978*
1979**
1980**

1 13 (28-202)
129 (0-315)

1 (0-7fi)

197 (112-335)
257 (157^72)
1.30 (32-229)

Grass pollen asthma .

A significant effect on asthma was recorded in
group WPA although the number of asthma
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Fig. 4. Rhinitis scores divided iiito sneezing, i hinorrhoea, and blockage of nasal airways dut ing three seasons.

Table 6

Nutnber of patients iti group WPA (W) and PPA (P) with grass pollen rhitiitis (R), conjutictivitis (C), total concomitant
tnedication (M), selective consumption of prednisone (P), and patients without sytnptoms or concomitatit medication (N) iti the

three seasons

W W W W W

1978
1979
1980

14
14

8

18
19
15

18
17
14

11
12
3

16
14

12

0
1
1

2
5
4
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Fig. 5. Total scores (sytnptoms -f- concomitant medication)
for group PPA, WPA, and non-hyposensitized controls (C) in
season 2, 1979, cotnpared with grass (P) and birch (B) pollen
counts atid clinical results frotn the first season, 1978.

patients in group WPA was higher than in
group PPA just before hyposensitization (Table
1). After 12 weeks of treatment an equal
nuinber of patients in the two groups had
asthma during season I, but during season 2 no
patients had grass pollen asthma in group WPA
while the number with asthma was unchanged
in group PPA (and non-hyposensitized con-
trols). During low grass pollen counts in season
3, only two patients in group PPA had asthma
and one patient in group WPA had minimum
coughing, but no asthma.

Associated birch pollen allergy

Corresponding to associated birch pollen aller-
gy. Figs. 1, 2, and 3 illustrate a slight peak for
both groups during all three birch pollen sea-
sons. Table 2 illustrates the distribution of
asthma and hay fever in the grass pollen allergic
patients with coinciding birch pollen allergy for
all three seasons. Groups WPA and PPA were
comparable. Group WPA recorded no asthma
during season 2. During season 3 one patient in
group WPA, and two in group PPA, had debut
of birch pollen asthma. In all patients asthma
symptoms coincided with hay fever. Season 3
showed the highest birch pollen counts, more
than twice those of seasons 1 and 2.

Side effects

Side effects are discussed in detail elsewhere
(21).

Unlike systemic side effects before season 1,
no major side effects were registered during
subsequent perennial therapy, where only one
patient showed slight symptoms of asthma
(relapse) after a single injection. A certain
enhancement of local side effects after season 1
may explain the reduced dosage in both groups
during perennial treatment.

DISGUSSION

The patients were admitted for hyposensitiza-
tion in the autumn of 1977. Without foregoing
knowledge of symptom levels before hyposensi-
tization, the patients were divided into two
groups according to age and sex and were
allocated to treatment with PPA or WPA. As
the groups had identical thresholds in nasal
provocation tests and comparable duration of
symptoms before treatment, this can be taken
as evidence that symptom levels before hypo-
sensitization also were comparable, and the ab-
solute levels, rather than change in symptom
levels, were used as parameters for clinical
effect. Deviation of symptom scores and nasal
sensitivity for the two groups from season 2
confirm the results. The groups were also com-
parable according to associated birch pollen
allergy and pretreatment in vitro parameters.
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Since others have proved the effect of hypo-
sensitization with grass pollen (9, 10, 16, 23) no
placebo group was included in this investiga-
tion, but since the results demonstrate a signif-
icant difference between the two extracts, and
since group WPA showed significantly fewer
symptotns than non-hyposensitized controls,
this study indicates that hyposensitization
against grass pollen allergy protects significant-
ly better than placebo.

It is interesting that the only significant dif-
ference between groups WPA and PPA in rhin-
itis scores during all the seasons was in sneez-
ing. That there was a significant intergroup
difference in blockage of nasal airways only in
season 1, and in rhinorrhoea in season 2, could
be due to an equalization by concomitant medi-
cation of the rhinorrhoea symptoms in seasons
1 and 3, and of blockage in seasons 2 and 3. As
antihistamines show a good effect on rhin-
orrhoea and sneezing but only a slight effect on
blockage (5, 24) it is the author's opinion that
hyposensitization with grass pollen has the
greatest effect on sneezing in hay fever. This is
consistent with the results of nasal provocation
tests (20).

It is remarkable (Table 1) that hyposensitiza-
tion with the tnost effective extract, WPA,
completely elitninated asthma symptotns. On
this account grass pollen asthma must be con-
sidered as a major indication for hyposensitiza-
tion. Others have detected excellent results of
hyposensitization against pollen asthma with
either grass (4, 6, 14) or a high dosage of
ragweed (8), but not with a low dosage of rag-
weed (3).

On a test level the effect tnanifested itself
primarily in the skiti with significant correlation
between symptotns atid skiti sensitivity (17, 20).
Not undl season 2 was there demonstrated a
significant eorrelatioti between sytnptoms and
nasal sensitivity (20), and, sitnultaneously, a
pronounced effect on the biotichial sensitivity
was obtained.

Birch pollen allergies do not counter-infiu-
ence the results for symptoms in the grass pol-
len sea.son. One of the birch poUeti alletgic
patients had especially many symptotns. This
explains the double amount of symptotn scores

in group PPA just before grass pollen season 1.
If symptotn scores in grass pollen season 1 are
eliminated for all five birch pollen allergic pa-
tients (two patients in group WP.'V atid three in
group PPA), a significant difference still re-
tnains between symptotn scores for groups WP.'V
and PPA.

The patients weie not hyposensitized against
bitch pollen. This investigation, therefore,
proves a specific clinical effect of hyposensitiza-
tion against grass pollen which is tnost marked
in season 3 with high birch pollen counts, and
with the debut of birch pollen allergy in one
padent in group WPA, and two padents in PPA,

Since extracts WPA and PPA were compar-
able in skin prick test and RAST inhibition (11),
fewer side effects, higher dosage, and probably
better clinical effect of the two tnajor allergens
could be expected. This did not prove possible.
WPA, however, did prove very effective in most
patients.

Partially purified pollen extracts tnay protect
better than crude extracts (2, 7, 12) but con-
fiicting data exist (6). Major pollen allergens
may equalize crude extracts and protect better
than placebo (15). These observations agree
with the results ofthis study.

Very sensitive patients wete clinically high
responders to extract PPA (18, 22), but in
general this extract with two timothy major
allergens was too highly purified to be used for
treatment in grass pollen allergy. Groups of
individual allergens matching the pretreatment
allergoprints tnay be the optimal choice for
treatment.
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