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Specific immunotherapy is effective in alleviating symptoms in grass pollen—induced rhinitis, but
there are no clear data demonstrating a correlation between symptom-medication scores and
objective parameters. Twenty-five patients taking part in a double-blind, placebo-controlied
immunotherapy with mixed grass pollen—formalinized allergoids were studied. All patients had
the same investigations. Symptom-medication scores were significantly (p < 0.005,
Mann-Whitney U test) reduced in the treated group by comparison to the placebo-treated
patients. Nasal challenges performed with threefold increasing numbers of orchard grass-pollen
grains demonstrated that patients treated with allergoid tolerated a significantly (p < 0.005,
Wilcoxon W test) greater number of grains after treatment, whereas there was no mean
difference in the placebo-treated patients. There was a significant (p < 0.005, Spearman
rank-correlation) correlation between nasal challenges and symptom scores during the season.
The skin prick test end point was significantly (p < 0.001, Wilcoxon W test) reduced after
treatment in the allergoid-treated group and remained unchanged in the placebo-treated group.
There was a significant (p < 0.001) correlation between the skin prick test end point and
symptom scores during the season. Serum grass-pollen IgG titrated by a solid-phase
radioimmunoassay with Staphylococcus A protein was significantly (p < 0.01, Wilcoxon W test}
increased after treatment with allergoid, but there was no significant correlation between IgG
titer and symptom scores during the season. Serum grass-pollen IgE increased (p < 0.04,
Wilcoxon W test) in the treated group but there was no correlation with symptom scores.

(J ALLERGY CLIN IMMUNOL 1988,82:439-46.)

Specific immunotherapy has been demonstrated to
be effective in grass-pollen allergy.'” Its clinical
efficacy can be directly assessed by symptom-
medication scores during the pollen season*’ or in-
directly by means of nasal,“ *'' conjunctival,'? or
bronchial challenges® or skin tests.* * % * The direct
clinical assessment of efficacy by means of symptom
scores is subject to the patient’s compliance, the sub-
jective assessment of symptoms, and the possible local
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Abbreviations used
BU: Biological units
PNU: Protein nitrogen units
SPT: Skin prick test

variations of the pollen content of the atmosphere.
Provocative challenges are often difficult to interpret
because they are very different from the nataral pollen
exposure; however, nasal challenges with pollen
grains have recently been proposed and appear to re-
semble the natural allergen exposure.'” 'S Moreover,
in ragweed-pollen allergy, it was found with this
method that the threshold dose eliciting a positive
challenge was significantly increased after specific im-
munotherapy.''
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TABLE L. Protocol of
specific immunotherapy
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TABLE Il. Symptom-medication scores used
during the pollen season

AM PNU
Day

! 9 50
10 100

i1 200

8 9 300
10 500

i4 700
21 1000
28 1500
35 2000

Four injections of maintenance dose (2000 PNU) before April 1;
from April 1 to October 1, bimonthly injection of 1000 PNU,

In grass-pollen allergy, histamine release from
blood basophils,” the titration of grass-pollen—
specific IgG antibodies™ '> ' and IgG sub-
classes,” # or lymphocyte studies”™? that have eval-
uated the immune response of the patients and cor-
relations with symptom-medication scores have been
attempted without great success.

Mixed pollen-formalinized allergoids® have been
demonstrated to be efficient in significantly protecting
pollen-allergic patients from nasal symptoms in rag-
weed and grass-pollen allergies”™; therefore, this
mode of treatment may be suitable for assessing the
efficacy of different methods evaluating specific im-
munotherapy.

A double-blind, placebo-controlled study was car-
ried out analyzing symptom-medication scores and
objective parameters (nasal challenges with grass-
pollen grains, SPTs, and specific IgG and IGE) to
determine their relative effectiveness in evaluating
specific immunotherapy.

MATERIAL AND METHODS
Patients

Twenty-five patients (15 men, aged 16 to 44 years,
23.1 + 1L.5 years) volunteered to enter the study after
informed consent. They were selected on the following cri-
teria:

1. All patients had severe symptoms of rhinitis during the
grass-pollen season, and more than half the patients also
had symptoms of asthma and/or conjunctivitis. The du-
ration of symptoms ranged from 4 to 21 years.

2. All patients had a positive SPT to a [/100 (wt/vol)
standardized orchard grass—pollen extract (Stallergenes
Laboratories, Fresnes, France) and the presence of or-
chard grass pollen—specific IgE.

No symptom

Episodes of sneezing

Nasal blockade

Rhinorrhea

Pruritus of the nose

No medication

Nasal sprays of disodium cro-

— TS D

moglycate
Nasal sprays of beclometh- 2
asone
Terfenadine 3
Oral prednisolone 4

3. None of the patients had received any form of specific
immunotherapy to pollen extracts.
4, No patient had a demonstrable tree-pollen allergy.

Extracts

A six-grass pollen allergoid was prepared by mild for-
malinization according to the method described by Marsh
et al.* with equal weights of pollens from six grass-pollen
species {Dactylis glomerata, Festuca elatior, Holcus lana-
tus, Lolium perenne, Phleum pratense, and Poa pratensis)
and previously described in detail. ™

Immunotherapy

A double-blind, placebo-controlled immunotherapy was
performed according to the protocol indicated in Table L
When a systemic reaction or a large local reaction of > 10
cm occurred, the dosage increment was reduced, but all
patients were able to reach the maintenance dose. After the
maintenance dose had been reached, this was administered
four times every 2 weeks. From April 1 to the end of the
pollen season, patients received every 2 weeks a dose of
1000 PNU.

Symptom scores

When the patients attended the clinic in April, they were
informed of the possible symptoms that could occur and the
medication that they should take (Table II).**® Patients com-
pleted daily forms during the month of June corresponding
to the peak of the grass-pollen season.

SPTs

SPTs were performed according to the modified method
of Pepys® with a hypodermic needle on the volar surface
of the forearm. None of the patients had any factor that
might modify the performance of SPTs.* All allergic pa-
tients had quantitative SPT with a standard orchard grass—
pollen extract (Stallergenes Laboratories) prepared accord-
ing to a method previously described in detail® and controlled
by in vivo and in vitro methods (RAST inhibition, iso elec-
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TABLE Hl. Symptom score used for
assessing the positivity of nasal challenges
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TABLE IV. Comparison of the
patient groups

Sneezing
3-4 1
>3 2
Rhinorrhea
Minor anterior rhinorrhea 1
Posterior rhinorrhea 1
Anterior and posterior thinorrhea 3
Blockage
Patient can breathe freely 0
Patient can only breathe with 1
difficulty
One nostril is blocked 2
Both nostrils are blocked 3
Pruritus
Nose 1
Palate and/or ear i
Conjunctivitis 1

tric focusing, and cross immunoelectrophoresis). SPTs were
done with threefold dilutions from & to 50,000 BU/ml. The
end point titer was calculated as the threshold concentration
eliciting a wheal similar to that elicited by the 9% codeine
phosphate solution as previously described.* * *

Nasal provocation tests

All patients were tested between 8 am and 12 pu to avoid
possible circadian variations by the same investigator, They
were tested from December to January before specific im-
munotherapy and within 3 weeks (April 1 to 25) after im-
munotherapy, at a time when no grass pollen is found in
the atmosphere. None of the patients was receiving treat-
ment that might affect the performance of nasal challenges.
Anti-H, histamines, nasal beclomethasone, were discarded
1 week before challenge. Nasal cromoglycate was with-
drawn 2 days before testing. Ketotifen and imipramine were
stopped | month before testing. None of the patients had
any form of allergic or infectious rhinitis for the 2 weeks
preceding the challenge.

Capsules containing lactose or increasing concentrations
of orchard-grass pollens from 50 to 36,450 grains (increas-
ing in threefold increment) were prepared by Stallergenes
Laboratories. They were insuffiated into the nostrils ac-
cording to a technique modified from Rosenberg et al.™ with
a nasal Spinhaler (Fisons Laboratories, Loughborough,
U.K.) and with the patient refraining from breathing during
insufflation. For each concentration, the Spinhaler was ac-
tuated five times. Each capsule was opened after insuffiation
to assure that it was completely empty.

Lactose was insufflated initially, symptoms were re-
corded for 30 minutes, and the symptom score was calcu-
lated (Table II}). Then, increasing numbers of grains were
deposited on the nasal mucosa every 30 minutes until a
symptom score of 5 was obtained according to Table III.

Placebo-treated Allergoid-treated

No. of patients 10 i35

Age (yr) 22.5 = 10.7 S B

SPT end point 6.7+ 1.4 68 = 12

Nasal challenge 217 + 150 430 = 305
{grains)

Specific IgE 213 = 122 AT 116

(% binding)
Rhinitis symptoms
Duration (y1)

Severity

85 = 4.9 . .
37205 14 =086

This scoring system was defined according to Osterballe’
and Wihl,* and we subsequently confirmed the validity of
this score in a previous study in which it was observed that
the release of prostaglandin D. in nasal secretions was sig-
nificantly (p < 0.005) associated with a symptom score
of 5.%

Mixed grass-polien serum-specific igG

Serum-specific IgG was titrated according to the method
of Puttonen and Maasch” with RAST disks prepared with
the mixed polien extract according to the method of Ceska
et al.” IgG coupled on the disk was revealed by Staphy-
lococcus protein A radiolabeled with 1. The results were
expressed in percent from baseline value.

Mixed grass-polien serum-specific IgE

Serum-specific IgE was titrated by Phadebas RAST
(Pharmacia Diagnostics AB, Uppsala, Sweden) with the
same RAST disks as those used for the titration of specific
1gG. Results were expressed in percent binding of total
added counts.

Design of the study

Before immunotherapy and after four matntenande doses,
each patient was investigated by means of nusal challenges,
SPTs, and serum-specific IgE and 1gG. During the pollen
season, patients had follow-up by means of daily symptom-
medication scores.

Statistical analysis

Statistical analysis was done with nonparametric tests,
The Spearman rank-correlation test was used for regression
analysis, the Wilcoxon W test, for paired dats, and the
Mann-Whitney U test. for unpaired comparisons.

RESULTS
Homuogeneity of both groups

Table IV indicates the characteristics of patients
placed in the placebo-treated group (10 patients) and
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p<0.001 N.S.

SKIN PRICK TEST END POINT
(Iog3 ailergen dose)

BEFORE AFTER
ALLERGOID

BEFORE
PLACEBO

AFTER

FIG. 3. Evolution of the skin test sensitivity to orchard
grass—-pollen extracts in patients treated with allergoid or
placebo. Statistical analysis by Wilcoxon W test.

DISCUSSION

Our study demonstrated (1) that specific immuno-
therapy with allergoids is effective in reducing symp-
toms during the pollen season in grass pollen—allergic
patients and (2) that the symptoms are correlated with
both nasal challenges with grass-pollen grains and
SPTs but not with serum-specific IgG or IgE.

All techniques used are simple and have been used
by other investigators. Symptom scores were pro-
posed more than 20 years ago in ragweed-pollen
allergy® 7 and are widely accepted. Nasal challenges
with grass-pollen grains appear at present to be one
of the most satisfactory because they are correlated
with the release of allergic mediators in nasal
secretions’ % ** % and with symptom-medication
scores during the pollen season. Moreover, in the pres-
ent study, it was observed that all but one patient
receiving placebo treatment had a similar nasal chal-
lenge result on two consecutive occasions. SPTs
have been widely studied during specific immunother-
apy.*> %' The end point or parallel line bioassays
have been equally used and were found to be satis-
factory. In the present study, patients treated with
placebo had a similar SPT end point before and after
immunotherapy, confirming therefore previous studies
of our group.> * > Many different techniques have
been proposed to titrate serum-specific IgG. In this
study we used a solid-phase radioimmunoassay that
was largely used in grass pollen—allergic patients.”
Patients placed in both treated groups had similar
levels before immunotherapy, whereas patients treated
with placebo did not present major differences after
treatment.

Patients treated with placebo presented 25 to 30
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FIG. 5. Correlation between nasal provocation tests and
nasal symptoms presented by thee patients during the sea-
son. Statistical analysis by Spearman rank-correlation
test.

days of nasal symptoms during the month of June,
suggesting that the treatment was not effective. In
contrast, patients treated with allergoids had a signif-
icantly better result, confirming therefore previous
studies with formalinized allergoids.”’*

Nasal challenges demonstrated that the threshold
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DISCUSSION

Our study demonstrated (1) that specific immuno-
therapy with allergoids is effective in reducing symp-
toms during the pollen season in grass pollen—allergic
patients and (2) that the symptoms are correlated with
both nasal challenges with grass-pollen grains and
SPTs but not with serum-specific IgG or IgE.

All techniques used are simple and have been used
by other investigators. Symptom scores were pro-
posed more than 20 years ago in ragweed-pollen
allergy® 7 and are widely accepted. Nasal challenges
with grass-pollen grains appear at present to be one
of the most satisfactory because they are correlated
with the release of allergic mediators in nasal
secretions'® ** *- % and with symptom-medication
scores during the pollen season. Moreover, in the pres-
ent study, it was observed that all but one patient
receiving placebo treatment had a similar nasal chal-
lenge result on two consecutive occasions. SPTs
have been widely studied during specific immunother-
apy.* > ' The end point or parallel line bioassays
have been equally used and were found to be satis-
factory. In the present study, patients treated with
placebo had a similar SPT end point before and after
immunotherapy, confirming therefore previous studies
of our group.* ** * Many different techniques have
been proposed to titrate serum-specific IgG. In this
study we used a solid-phase radioimmunoassay that
was largely used in grass pollen—allergic patients.”
Patients placed in both treated groups had similar
levels before immunotherapy, whereas patients treated
with placebo did not present major differences after
treatment.

Patients treated with placebo presented 25 to 30
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days of nasal symptoms during the month of June,
suggesting that the treatment was not effective. In
contrast, patients treated with allergoids had a signif-
icantly better result, confirming therefore previous
studies with formalinized allergoids.”” ™

Nasal challenges demonstrated that the threshold
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number of grains eliciting symptoms was significantly
increased in allergoid-treated patients, and this result
accords with previous data collected either with grass-
pollen extracts™ '° or with ragweed-pollen grains."
Qur results are very close to the latter study. The
correlation between nasal challenges and symptoms
was significant, although four patients tolerating a
high number of pollen grains during the challenge
presented many days of symptoms during the season.
Nasal challenges with pollen grains may therefore be
used (1) to assess the efficacy of specific immuno-
therapy during trials, (2) to be eventually a predictor
of response of immunotherapy before the pollen sea-
son starts, and (3) to compare the benefits of immu-
nologic and pharmacologic treatments.

SPT results were significantly reduced after specific
immunotherapy, as has been demonstrated in many
studies with grass pollen® * ' *; however, in most of
these studies, there was no correlation between symp-
tom scores and SPTs. In the present study, we ob-
served a significant correlation between SPT reactivity
and symptoms during the pollen season. In the study
by Dsterballe,® it was indicated that the threshold con-
centration eliciting a positive SPT was correlated with
symptoms. These data spggest that SPTs may be used
as a predictor of response of the patients to specific
immunotherapy, although mast cells present in the
skin and in the surface layers of the nasal mucosa
appear to be different.*" *
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FIG. 7. Correlation between specific IgG after immuno-
therapy and nasal symptoms presented by the patients
during the season. Statistical analysis by Spearman rank-
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Although serum-specific IgG was increased after
specific immunotherapy, there was no correlation with
either nasal challenge or symptoms during the pollen
season. This finding accords with other studies per-
formed with grass-pollen immunotherapy™®?" *® with
different methods. However, with other techniques of
titration of IgG, it may eventually be possible to ob-
serve significant correlations, but this has yet to be
demonstrated. It is however possible that patients
treated with grass pollens react differently from pa-
tients treated with either ragweed pollens or Hyme-
noptera venoms. It does not therefore appear from this
study and other studies that IgG may be a predictor
of response for immunotherapy with grass-pollen al-
lergens.

We thank Dr. H. Dhivert, P. Godard, J. L. Ménardo,
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