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Immunotherapy with partially purified
and standardized tree pollen extracts
II. Results of skin prick tests and nasal provocation tests from a three-year double-blind study
of patients treated with pollen extracts either of birch or combinations of alder,
birch and hazel
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Patients allergic to tree pollen entered a 3-yeiir course of immunotherapy (1980-83) with
either hirch pollen extracts alone (n = 26) or patient-tailored extracts of birch, alder and
hazel pollen (n '^ 27), The clinical and immunologica] results of this study are published
elsewhere. This paper contains an evaluation of skiti prick test and nasai provocation test
results. There were no significant differences between the two treatment groups con-
cerning these two parameters. In both groups the allergen-specific sensitivity in the skin
showed seasonal variations but a significant decrease. During the years of treatment
there was also a significnat decrease in the specific sensitivity of the nasal mucosa. With
the present demands for purification and standardization of allergen extracts it is of
practical and economic interest to know that tree pollen-allergic patients showing positive
reactions to birch, alder and hazel extracts can be effectively treated using birch pollen
extract alone.
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Tree pollen allergy is a common cause of
springtime rhinoconjunctivilis and asthma in
northern Europe (3, 16). In severe cases,
treated with immunctherapy, it has heen a
tradition to use extracts containing a mixture
of pollen from birch, alder and hazel (Betula,
Alnus and Corylus). These genera are hotani-
cally closely related, and most of the patients
with springtime symptoms give positive skin
reactions when tested with pollen extracts
from the three genera separately. Based on
aerobiologic studies of pollen frequencies it is
known that the exposition to birch pollen is 10
to 100 times higher than to alder and hazel
(11). The symptoms of most padents also

coincide mainly with the appearance of birch
pollen in the air.

The aim of this study is to evaluate whether
springtime rhinoconjunctivitis and asthma can
be treated as effectively with an extract of birch
pollen alone as with a mixture of birch and/or
alder and hazel pollen. For this purpose a
3-year double-blind immunotherapy study was
performed. The patients were allocated into two
groups: one treated with any combination of
alder, birch and hazel corresponding to the
patient's IgE response (Group I (ABC)) and the
other with birch pollen extract alone (Group II
(B)). The clinical and immunological results are
published separately (8, 9). The results of skin
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prick tests (SPT) and nasal provocation tests
(NPT) are presented here.

MATERIAL AND METHODS

Fifty-one patients with springtime rhinocon-
junctivitis and asthma caused by tree pollen
entered the study. Based on sex, age, clinical
history, SPT, NPT, RAST and CRIE, the
patients were allocated into matched pairs. The
treatment alternatives were randomly dis-
tributed within the pairs into treatment with a
tailor-made extract of birch, alder and hazel
pollen (n = 27, Group I (ABC)), based on the
patient's own sensitivity pattern, and an extract
of birch pollen alone {n = 26, Group II (B)).
Inclusion and exclusion criteria and patient
data are published in detail elsewhere (9). Dur-
ing the years of treatment the patients were
followed by repeated in vitro and in vivo tests as
shown in Fig. 1.

Allergen extracts

The allergen extracts used for in vitro and in
vivo tests, as well as for treatment, were part-
ly purified and produced by Allergologisk
Laboratorium ALK, Copenhagen, Denmark,
and standardized in SQ_ units. They were lyo-
philised and used in either aqueous glyceri-
nated or alum adsorbed forms. The same

extract was used throughout the study, the
specifications of the extracts are given in detail
elsewhere (9).

Skin prick test

During the study the patients were tested a total
of 10 times, before and after the pollen season
and in the winter between the seasons, as can be
seen in Fig. 1. The skin prick tests were per-
formed in duplicate and as a titration on both
lower forearms using Soluprick SQ® extracts of
alder, birch and hazel separately, and with the
following concentrations: 0.01, 0.03, O.I, 0.3,
1.0 and 10 HEP. Glycerine solution served as a
negative control and histatnine chloride solution
in the strength 1 mg/ml as a positive control.
Ordinary blood lancets were used for pricking.
Afteranintervalof 10 (histamine) to 15 (allergen)
min the weals were encircled with a ball-point
pen and by transparent tape transferred to mm
paper. The results of SPT are given as skin index
(SI), calculated as follows:

SI =
D(l,his)xD(2,his)

where D(l) and D(2) are the mutual perpen-
dicular diameters of the weal produced by the
allergen preparation measured in millimeters
and D(l,his) and D(2,his) are the mutual per-
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pendicular diameters of the histamine control,
measured in millimeters.

Nasal provocation test

The nasal provocation tests were performed with
a mixture of equal parts (in SQ units) of aqueous
extracts of alder, birch and hazel. The tests were
performed annually and well outside the pollen
season, e.g. in October and November, Fig. 1.
On each occasion an initial control provocation
was performed with saline solution, after which
allergen strengths of O.OI, 0.1, 1.0 and 10 HEP
were used. The strength of the starting dose was
based on the patients's own sensitivity. OJ m! of
the allergen extract was sprayed into each nostril.
Three effect parameters were recorded: nasal
patency (as expiratory nasal peak flow), sneezes
and secretion. A scoring system was adapted to
the outcome of each parameter. One point each
was awarded to a 10% decrease in nasal peak
flow, 1 sneeze or 0.1 ml of secretion. The scores
were added to a total nasal provocation score
allowing the NPT results to be given in one
figure. A detailed description of the provocation
performance and the calculations behind the
score are published separately (14).

Statistical methods

The Wilcoxon matched pair rank sum test was
used to evaluate differences widiin the treat-
mem groups and the Mann-Whitney U-test to
evaluate differences between the groups (10).
All two-sided stochastic probabilities < 0.05
were considered significant.

RESULTS

Skin prick test

Although the patients were skin prick tested
with a series of seven allergen strengths ranging
from O.I to 10 HEP, the statistical caicuUtions
are here only presented for 0.3, 1.0 and 10
HEP. The weals elicited by the most diluted
extracts were initially small and hence no dif-
ferences suitable for statistical calculations were

achieved. In Figs. 2-4 the results are given
graphically and separately for each allergen and
treatment group. The pollen frequencies con-
cerning Copenhagen expressed as number of
pol!en/m^ air/week are also given in the figures.

All the curves expressing weal size have a
somewhat uniform appearance, which is most
obvious for allergen strengths of 0.3 and 1
HEP, During 1981 there was a continuous
decline in weal size, during 1982 an increase,
with maximum after the pollen season in the
autumn, and during 1983 there was no pro-
nounced change in weal size. Using the
Wilcoxon matched pair rank sum test the size of
the weals was compared with the initial weal
achieved in January 1981, A significant dif-
ference {P < 0.05) is expressed in the iigurcs
with an asterisk above the actual weal size sign.
In the majority of comparisons there was a
significant decrease of weal size during treat-
ment with the exception of the tests performed
after the 1982 pollen season. Differences in weal
size from two consecutive tests were calculated
using the same statistical method. A significant
difference is expressed in the figures with an
asterisk on the line between the two test occa-
sions. A visual comparison of the curves for
both treatment groups gives a strong impression
that they are very much alike for all three
allergens. This has also been tested statistically
using the Mann-Whitney U-test. Of 90 com-
parisons of weal sizes from both treatment
groups only three showed a slight significant
difference {P < 0.05). These differences are
estimated incidental, and not an expression of a
real difference between the two treatment
groups.

The pollen curves given in Figs. 2-4 can also
be expressed in absolute figures as in Table 1.
This gives the total number of relevant tree
pollen caught in the spore trap each year. The
figures of 54 for 1981, 4259 for 1982 and 3689
in 1983 give a good illustration of the huge
natural variation in pollen exposure.

Nasal provocation test

The results of the nasal provocation tests are
given graphically in Fig. 5. Only the three
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Fig, 2, SPT results for Group I (ABC) and Group II (B) given as SI in both treatment groups using an extract of alder. SI +
SEM is given on the y-axis (left) and year and month of the test occasion on the x-axis. Pollen frequencies (number/m^ air/
week) are given on the y-axis (right), Ag: alder, Bv: birch, Ca: hazel, * above an SI value indicates a significant difference {P
< 0.05) between that value and initial value, * on a line indicates a significant differenee {P < 0,05) between the two SI
values that the line conneets.
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Fig, 3, SPT results given as SI in both treatment groups using extract of birch. Symbols: as Fig, 2.
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Fig. 4-. SPT results given as SI in both treatment groups using extract of hazel. Symbols: as Fig. 2.
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Fig, 5, NPT results in both treatment groups (I (ABC) and II (B)) separately, given as total nasal provocation scores

(y-axis) during the years of treatment (x-axis).

SEM

highest allergen concentrations 0.1, 1.0 and 10
HEP are displayed. Complete results from four
yearly provocations from 1980-83 were avail-
able from 31 patients; 15 in Group I (ABC) and
16 in Group II (B). The results of the provoca-
tions are expressed as total nasal provocation
scores. As the allergen strength used for provo-
cation was determined by the patient's individ-
ual sensitivity the number of patients tested
with the different allergen strengths varied dur-
ing the course of the treatment. Hence, only 13
patients were tested with 10 HEP in 1980 and
16 with 0.1 HEP in 1983 (14). However, almost
all patients were tested with 1,0 HEP on each of
the four occasions making these tests the most
reliable, and the only ones used for statistical
evaluations comparing the two groups. A visual
comparison of the 1.0 HEP curves for both
treatment groups shows a continuous decline in
nasal reactivity (Fig. 5). The increase in sen-

Table 1

Pollen counts from Copenhagen, Integrated number of
pollen/m^/h for the various seasons

Alder

Birch

Hazel

Total

1981

12
36
6

54

1982

641
3495

123

4259

1983

188

1477

24

1689

sitivity seen in the SPT results from 1982 can-
not be traced here.

Comparison of the provocation results using
1.0 HEP for both treatment groups by the
Mann-Whitney U-test did not reveal any sig-
nificant difference, indicating that the two
allergen extracts had a similar therapeutic
efficacy. Therefore, both groups of 15 and 16
patients were combined when statistical calcula-
tions were performed to demonstrate decrease
in specific nasal sensitivity during treatment.
Using an allergen strength of 1.0 HEP a signifi-
cant decrease was shown with Wilcoxon match-
ed pair rank sum test in five of six comparisons
(Fig. 6).

DISCUSSION

The efficacy of immunotherapy can be demon-
strated by several different methods. Objective
methods are of special importance in clinical
trials that are not double-blind and without
control patients. Change in skin sensitivity is an
objective parameter of established value (2, 4,
13, 15) as well as a determination of the sen-
sitivity of the shock organ (1, 5, 12, 15).

In allergic rhinitis change in the sensitivity of
the nasal mucous membrane is the most rele-
vant parameter for studying efficacy.

The problems involved in recording symp-
toms on diary cards are obvious considering the



368 J, A, WIHL ET AL,

TOTAL NASAL SCORE
Points

20

10

0 1-

1980 lasi 1982 1983

Fig, 6, NPT results ofthe whole material given as total nasal
provocation scores + SEM, Significant differences (P <
0,05) calculated with Wilcoxon matched pair rank sum test
are indicated with *,

wide variation in natural pollen expostire from
year to year. The figures in Table 1 are a good
illustration of this problem. However, this can
also influenee objective parameters, such as skin
reactivity which usually increases after the pol-
len season (6). An effeetive immunotherapy
should eliminate such a seasonal increase in
sensitivity. Because of the extremely low pollen
counts in 1981 there was probably no natural
enhancement of skin sensitivity that year. How-
ever, this was clearly detectable in 1982 (Figs.
2-4) in spite of immunotherapy, but not in
1983, perhaps because of immunotherapy.

Only one patient had asthma as the only
symptom of allergic disease. In a few other
cases asthma was the dominating symptom.
Bronchial provocations were performed in these
patients, but the total number of tests was too
small to allow statistical calculations,

NPT is a rather difficult test as several symp-
toms need to be recorded. The construction of a
total nasal score (14) has probably made the test

more sensitive and able to reveal quantitative
changes. Using an allergen strength of 1 HEP,
which in the majority of patients gave a reaetion
of acceptable strength, it was possible to demon-
strate successively decreasing nasal sensitivity.
Clinically, this strength was the most valuable.
The number of observations with 0,1 and 10
HEP were much smaller than with 1.0 HEP, and
with these strengths it was only possible to show
incidental significant differences during treat-
ment (14) (Fig, 6). In the 4 years 15 patients from
one group and 16 from the other were provoked.
As no difference in therapeutic effect was demon-
strated between the groups they were joined to
achieve reliable statistical calculations.

The year to year variation in pollen counts did
not appear to influence the NPT in the same way
as it did the SPT. This indicates that different
mechanisms are probably involved in eliciting
skin and nasal reactions. With both SPT and
NPT a decreasing specific sensitivity during
treatment could be demonstrated. However, it
was not possible to show any difference between
the two treatment groups. This emphasizes the
impression formed by studying the pollen fre-
quencies (11): birch is responsible for most ofthe
symptoms of tree pollen allergy in Scandinavia.
All the patients in this study were allergic to
bireh, and henee birch allergen was included in
the treatment extracts of both groups. The close
botanical relationship between alder, bireh and
hazel is also the reason for the antigenic identity
demonstrated recently (7).

The present demands for purification and
standardization of allergen extracts involves
much work and expense for the manufacturers. It
is therefore of practical importance to show that
patients with tree pollen allergy and sensitive to
alder, birch and hazel can be effectively treated
with an extract of birch pollen alone. This con-
clusion is based on a clinical trial performed in
southern Scandinavia where birch is less prev-
elant than in the north and it is therefore proba-
bly valid for the whole of Scandinavia.
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