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Previous controlled trials with oral administration of allergen have not demonstrated any 
treatment effect in patients with allergic rhinoconjunctivitis or asthma. In the present 
double-blind, placebo-controlled trial, we have tested the effect of oral immunotherapy in adult 
patients with birch pollinosis. Thirty-nine patients completed this l&month study comprising 
two birch pollen seasons. The patients received enterosoluble capsules daily, and the actively 
treated patients reached a cumulated dose of 280 times 106 biologic units of birch pollen extract, 
which is about 200 times higher than the dose used in conventional subcutaneous 
immunotherapy. We found a significant decrease in eye symptom scores and conjunctival 
sensitivity to birch pollen, as determined by conjunctival provocation test, as well as a numerical 
but nonsignijicant decrease in nasal symptom scores, nasal sensitivity as determined by nasal 
provocation test, and antiallergic medication. The treatment was safe, and only a few slight side 
effects were observed. We thus conclude that our study demonstrates a clinical effect of oral 
immunotherapy in birch pollinosis. (J ALLERGY CLIN LUMUNOL 1987;80:153-61.) 

During the last 80 years, several articles have been 
published claiming a treatment effect of OIT with 
various allergen sources in the management of allergic 
diseases, e.g., rhinoconjunctivitis, asthma, eczema, 
and gastrointestinal allergy’-‘; however, only a few 
of these studies were double-blind and placebo- 
controlled. None of the studies demonstrated any ben- 
eficial effect of oral administration of allergen to al- 
lergic patients. 8-1 ’ 

In this randomized, double-blind, placebo- 
controlled trial on OIT with enterosoluble birch-pollen 
capsules in patients with birch pollen-allergic rhino- 
conjunctivitis, we tested whether OIT has any bene- 
ficial effect demonstrable by reduction in eye and nose 
symptoms and reduced sensitivity in the shock organs 
measured by CPT/NPT. We have used higher cu- 
mulative allergen doses than in previous studies 
published. 
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Abbreviations used 
BU: Biologic units 

CPT: Conjunctival provocation test 
IT: Immunotherapy 

NFT: Nasal provocation test 
OIT: Oral immunotherapy 
SPT: Skin prick test 

MATERIAL AND METHODS 
Design 

The study started in January 1983, and the first part ended 
in June 1984, thus covering two birch-pollen seasons (Ta- 
ble I). During their first visit to the clinic, the patients 
received an SPT with birch Pharmalgen (Pharmacia, Upp- 
sala, Sweden), and NPT was carried out. Blood was col- 
lected for analysis of birch-specific IgE, IgG, and IgA an- 
tibodies, as well as for determination of hemoglobin, white 
cell and differential counts, and blood chemistry including 
Na, K, Ca, Cl, HCO,, serum proteins, creatinine, alanine 
transaminase, alkaline phosphatase, and bilirubin. Urine 
analyses included the determination of glucose, blood, pro- 
tein, ketones, and PH. 

The patients were instructed to record their daily symp- 
toms in the eyes, nose, and lungs, as well as any gastro- 
intestinal side effects during OIT. Two weeks after the first 
visit, CPT and a second SPT were perforrmxl (including 
alder, elm, and hazel). Each SPT with birch was followed 
by SPT with alder, elm, and hazel 2 weeks latex. During 
the periods when both NPT and CPT were performed, NPT 
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TABLE I. Events during the trial 

1383 

Jan Feb March April May June July Aug Sept Ott Nov Dee 

Clinic visits 
SFT 

Birch 
Other trees 

NPT 
CFT 
Blood tests 

immunologic 
Hematologic 

Urine tests 
Symptom and medication 

x x x x X x x 

X X 
X X 

X X 
X X X 

X X X X 
X 
X 

scores 
Daily capsule intake 
Registration of GI and other 

side effects 
Collection of tears and sputum 

GI = gastrointestinal; (X) = only half of the patients in each group were having this performed. 

TAEkE II 

Symptom 
score EveS 

0 = none No symptoms No symptoms No symptoms 
1 = mild Slight itching Slight Mocking, stight running, A few cases of in 

no more than five sneezing ml= 
events per day 

2 = moderate Some conjunctival swelling, Half b&king, run&g for 
moderate itching, and running more than 3 hours but not 

all day, from 5 to 15 sneez- 
ing events per day 

3 = severe Strong swelling, it&&g, and Total Mrxking most of the day, colwast diim in 
running constant running, more than brttittlning 

15 sneezing events per day 

was always performed 2 weeks before CPT. In 10 placebo- 
treated and 10 actively treated patients, tears and sputum 
samples were cokcted three times dwing the trial period 
for analysis of IgA (tears and sputum), IgG, and IgE an- 
tibodies against birch pollen (sjMurn only). 

patie (24 men and 19 worn@, ag& 16 to 

performed with the slune extract. All patients lived within 
ara&usof6Okmfrom 

Noneofthepatienrs Eubcm IT with 
birch-pollen extract before the study, and none had used 

systemic corticosteroids. D&&g t& trial, nomz of &e pa- 
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Oral immunotherapy 
Identical capsules containing either placebo or birch- 

pollen extract (intermediate product) were manufactured 
in different colcrs for each strength: 70 BU, 700 BU, 
7000 BU, 70,000 BU, and 600,000 BU. The capsules were 
enteric-coated in order to pass through the stomach undis- 
solved. Treatment started around February 1, 1983. The 
capsules were taken with 100 ml of water on an empty 
stomach, 15 to 20 minutes before breakfast every day. Sev- 
enty and 700 BU, respectively, were administered in the 
first two doses. The dose was then increased approximately 
threefold once a week (6,800 BU, 20,400 BU, and 68,200 
BU) up to a maintenance dose of 2.1 X 101 BU, daily, until 
mid-May 1983, when the maintenance dose was increased 
to 6 x lo5 daily, which was administered until mid- 
December 1983. To equalize the basic circumstances for 
the two testing occasions, January 1983 and January 1984, 
no treatment was administered for 1 month before the NPT. 
Two weeks after the NPT (when CPT was performed), treat- 
ment was continued with 7 X 104 BU, for 7 days, 6 X 105 
BU, for another 7 days, and then a further increase to a 
new maintenance dose reaching 1.2 x lo6 BU, daily, until 
June 1, 1984. The cumulative dose was approximately 
280 x lo6 BU. 

In the case of severe stomach pain and/or watery stools 
two or more times per day, patients were informed both 
orally and in writing to stop taking capules for 1 week. 
Thereafter, they took the previously tolerated dose for 
2 weeks and then increasing doses according to the mc- 
ommended dose schedule. In the case of unexplained hay 
fever, asthma, urticaria, or fatigue, patients were instructed 
to call the clinic and to stop medication until further in- 
structions were received. The number of capsules and their 
code was recorded on a special dosage/side effect diary card. 

Symptom, medication, and side 
effect scores 

The daily symptom scores were recorded in a 4-grade 
scale. The score index was printed on the back of the 
monthly diary cards (Table II). 

To control allergic symptoms, the following medication 
was allowed when it was needed: antihistamine eye and 
nose drops antazoline and naphazoline (Antistine and Pri- 
vine; Ciba-Geigy Corp., Summit, N.J.), two drops in each 
nostril, maximum, three times a day, and antazolin and 
naphazolin (Antistine and Privine, Dispersa AG, Winter- 
haur, Switzerland), one drop in each eye, maximum, three 
times a day. If symptoms were not reduced, prednisone 
tablets, 5 to 10 mg/day were administered. The few patients 
also suffering from pollen asthma were instructed to take 
salbutamollterbutaline aerosol. Theophylline and terbuta- 
line tablets were also allowed. In order to compare the 
treatment groups, a scoring system was used providing an 
overall medication score for each day: antihistamine eye 
drops, one drop = 2 points; antihistamine nose drops, one 
drop = 1 point; and prednisone, 5 mg per tablet, one 
tablet = 6 points. 

All antiallergic medication allowed for use during the 
trial period was delivered free of charge from the clinic. 

1994 

Jan Feb March April June 

x x m (Xl x 

X X 
X 

X 
X 

X X 
X 
X 

(X) 

tients were withdrawn, two because of abdominal pain (one 
after each treatment), one after moving to another geo- 
graphic region, and one because of poor cooperation. Even- 
tually, the actively treated group was comprised of 11 
women and seven men (median age 35 years, range 16 to 
45 years), whereas the placebo-treated group consisted of 
12 women and nine men (median age 30 years, range 16 
to 47 years). In the statistical analyses of symptom and 
medication scores, another three patients were excluded be- 
cause of erroneous registration of symptom and/or medi- 
cation score during the 1984 birch-pollen season. This did 
not change the group median and range. Sixteen patients in 
the actively treated group and 19 in the placebo-treated 
group were allergic/intolerant to hazel nuts and/or one or 
more of the following food items: apple, tomato, banana, 
carrot, orange, peach, and pea. At the end of the trial, all 
patients were asked whether the food allergy had improved, 
was unchanged, or had deteriorated. 

The trial was designed and conducted in accordance with 
the second declaration of Helsinki. Informed consent was 
obtained, and the protocol was submitted to the regional 
ethical committee. 

Allergen preparations for diagnosis 
The same batches of purified, characterized, biologically 

standardized, and freeze-dried birch, alder, and hazel 
pollen-allergen preparations, 100,000 BUlml (Pharmalgen, 
Pharmacia),lz and crude freeze-dried elm allergen extract, 
1: 45 w/v (Pharmacia), were used throughout the study. The 
freeze-dried allergens were stored at - 20” C until they were 
reconstituted. The same batch of albumin diluent (0.3 
mg/ml of human serum albumin and 0.4% of phenol) was 
used for all test occasions. The pollen extract was only 
used for 1 week for SPT and for only 7 hours for CPT and 
NPT. 
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TABLE 111. Pollen-count levels (grain per 
cubic meter) for low, medium, and high 
pollen groups 1993 and 1984 

1999 1994 

Low Median 1 9 
Range o-4 1-54 
No. of days 11 10 

Medium Median 12 125 
Range 5-19 65-225 
No. of days 11 11 

High Median 5.5 442 
Range 21-1073 235-973 
No. of days 11 10 

All groups Overall median 12 125 
together 

The medication names were printed on the diary card, in- 
cluding specified instructions as to which medicine and what 
doses to use for slight, moderate, and severe symptoms in 
the eyes, nose, and lungs. 

The patients were also instructed to record the number 
of dally stools as well as dianhea, abdominal pain, and 
abdominal swelling, graded from 0 to 3 in arbitrary units: 
0 = none, 1 = slight, 2 = moderate, and 3 = severe 
symptoms. Other symptoms not normally experienced were 
also recorded. The recordii of side effects swd 2 weeks 
before capsule dosing and lasted as long as the patients were 
taking capsules. At each visit to the clinic, all diary cards 
were collected and checked, and new ones were delivered. 

Occasional missing observations were substituted by 
weighed means, according to individual scores at specified 
pollen levels throughout the entire pollen season.8 

In June 1983 and June 1984, just after the birch-pollen 
season, al1 patients were asked whether the allergic symp- 
toms were better, unchanged, or worse compared with 
symptoms in birch seasons before entering the trial. In Feb- 
ruary 1984, one of us (E. T.) and the trial nurse tried to 
guess for each patient whether he/she was on active treat- 
ment or placebo treatment. This estimation was based on 
the SPT, CPT, and NPT results, symptom scores, and gas- 
trointestinal side effects. 

Testing with birch was done in four replicates, two rep- 
licates on the volar side of each forearm. SPT with alder, 
elm, md hazel were done in duplicate. At each test session, 
six SPTs were aligned 3 cm apart in the following order, 
starting from the top of the forearm: histamine dihydro- 
chloride, 10 @ml (positive control), albumin diluent (neg- 
ative control), biih Phammlgen, 100,QOO BUiml, 10,000 
BU/ml, and 1000 BUlml, and histamine dibydrochloride, 
1 mglml (second positive comml) . The mplle.&e @n the same 
armwas~eintheo~siteoldei~S~with~other 

three pollens consisted of histamine dihydrochloride. IO 
mg/ml, Pharmalgen alder, 100,000 BU/ml, elm whole ex- 
tract (Pharmacia), 1:45 (w/v), Pharmalgen hazel. 100,000 
BU/ml, albumin diluent. and histamine dihydrochloride. 
1 mg/ml. Wheal areas were recorded after 15 minutes and 
calculated as described earlier. Ii 

For each birch SPT session. a parallel line assay was 
done on the basis of median wheal areas for each of the 
four corresponding solutions. I4 When individual birch SPT 
parallel line assays were compared, the amount of birch- 
allergen extract eliciting the same reaction as at the start of 
the trial was calculated. 

All SPTs were performed by the same nurse who, in a 
preliminary trial” (nurse I), had demonstrated a reprodu- 
cibility in SPT within the recommended * 20% from the 
mean. The use of antihistamine and local steroids was 
avoided for at least 72 hours before SPT, inhaled cortico- 
steroids for 48 hours, and bronchodilating medicine, both 
tablets and aerosol, for 6 hours. 

The NPT was carried out as described earlierIs with the 
dose increased stepwise by 0.5 log”. Pharmalgen birch, 1, 
3.2, 10, etc., up to 320,000 BUlml, was used,. Each NPT 
was started with albumin diluent as negative control. The 
test solution 0.2 ml was atomized into the nose with a 
DeVilbiss (DeVilbiss Co., Somerset, Pa.) spray No. 15, 
three puffs into each nostril. Every 10 minutes, an increasing 
allergen concentration was administered until a positive re- 
action (or top concentration) expressed in biologic units and 
defined as the nose sensitivity to birch was reached. The 
reaction was defined as positive if two of the following three 
criteria were fulfilled within 10 minutes of provocation: 
more than five sneezes, >0.5 ml of secretion, and >20% 
decrease in nasal peak flow. Before NPT, al1 medication 
that could influence the result was withdrawn. 

The CPT was performed as previously described.16 Each 
CPT was preceded by an inspection of the eye, and in the 
case of congestion or complaint of itching, CPT was nut 
performed. If no such symptoms were present, one drop of 
the albumin diluent was instilled into the inferior conjunc- 
tival sack. If no reaction occurred, i.e., no congestion or 
itching, one drop of Pharmalgen birch dilution, 1 EU/ml, 
was instilled into the other eye after 10 minutes. The prov- 
ocation doses were increased by half loga&hmic steps in 
the alternate eye to positive reaction or top dose used for 
NPT. The criteria for positive CPT were congestion of the 
conjunctival mucosa and itching of the eye. All CPTs were 
performed by two persons only, one nurse and one of the 
authors (E. T.). Before CPT, all medication that could in- 
ffuence the result was withdrawn. 

The symptom and medication scores were anaIyzed and 
compared with the bitch-pollen counts registered in Copen- 
hagen. The pollen trap and the method for analyzing p&en 
have been previously describedB In order to an&yz.e symp- 
tom and medication scores, the bir&l.&Ien season was 
divided into three periods, each comprised of an equal num- 
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ber of days. Therefore, we obtained low, medium, and high 
pollen periods for each year. Because of very different cu- 
mulative pollen counts for these 2 years, the cutoff points 
for the periods differ (Table III). 

Statistical methods 

In order to test whether the two groups were comparable 
concerning age, sex, initial NPT, CPT, and SPT results, the 
Mann-Whitney test was used. 

Since symptom, medication, and side effect scores were 
measured on ordinal scales, nonparametric methods were 
used for the statistical analysis with 95% confidence limits 
for the difference between the sum of medians in two 
groups.” A comparison between the groups of logarithmi- 
cally transformed daily symptom and medication scores has 
also been performed, as described by our group in a similar, 
previous study.* Student’s t test was used to analyze dif- 
ferences within and between the groups with respect to the 
CPT and NFT results. To normalize the distribution of re- 
sults, the values were logged before analysis. 

A parallel line assay was used to calculate the change in 
skin sensitivity to birch pollen during OIT.14 In regard to 
the other three SPT results, medians were calculated for 
each duplicate, and an analysis of variance was performed 
to test the differences between the groups. 

An analysis of variance was carried out on the CFT and 
NPT results. To calculate the efficacy as assessed by patients 
and investigators, a chi-square test was performed. All data 
were calculated according to a scheduled plan before break- 
ing the code, and no new methodology was applied later. 

RESULTS 
Symptom and medication score 

Three patients failed to produce adequate symptom 
and medication scores in 1984 and were thus excluded 
from the analysis. This procedure did not introduce 
any bias, since it could be demonstrated that a sub- 
stitution of the missing 1984 data by the 1983 data 
did not alter the conclusions. Missing observations in 
patients completing the study did not affect the results, 
since there was no significant difference between the 
two groups concerning the number of patients and the 
number and types of missing data substituted (all p 
values > 0.10). The two groups were comparable 
concerning both age and sex, as well as concerning 
the initial results of NPT, CPT, and SPT (p val- 
ues > 0.50). Since no significant interaction between 
the treatment effect and the birch-pollen seasons of 
1983 and 1984 could be demonstrated (e.g., the dif- 
ference between the treatment groups was the same 
for both years), the overall statistical analysis was 
based on the sum of symptom/medication scores for 
both pollen seasons for each individual patient. 

The individual medians of eye and nose symptom 
scores were calculated for 1983 and 1984, and the 
sum of these medians was used for comparison be- 
tween groups. The difference between them (and 95% 

TABLE IV. Difference between treatment 
medians of placebo and active group (95% 
confidence limits for difference) 

Symptom scores 

Nose Eve 

Difference between 
medians 
Placebo-treated 19 29.2 

and actively 
treated group 

95% Confidence +48.2 to -6.0 +55 to +5.6 
limit 

Significant difference NS p < 0.05 
between placebo- 
treated and ac- 
tively treated 
group 

NS = not significant. If 0 is within the limits, the I& hypothesis 
cannot be rejected. 

confidence limits for medians) is presented in Ta- 
ble IV. Eye symptom scores were significantly lower 
in the actively treated group than in the placebo-treated 
group. Nose symptom scores differed in the same 
direction (but not significantly). 

The conclusions obtained from logarithmically 
transformed scores were the same. When the two years 
are analyzed separately, the conclusions become 
weaker for statistical reasons, but the tendencies con- 
cerning the two treatments were the same for both 
years. Even dividing symptom scores according to the 
three pollen groups did not affect the conclusions pre- 
sented (Table V). 

Separate calculations of the sum (1983 plus 1984) 
of nose drops, eye drops, and prednisone tablets, ac- 
cording to the method mentioned above, demonstrated 
no significant differences between groups, but nu- 
merically, the placebo-treated group used most of all 
the kinds of backup antiallergic medicine. The overall 
daily medication scores demonstrated similar results. 
The figures for the three pollen count groups are pre- 
sented separately for nose drops and eye drops (Ta- 
ble VI) in the same way as for symptom scores (Ta- 
ble V). The total medicine consumption in the 
placebo-treated group was significantly higher in 1984 
than in 1983 (p < 0.01). A similar difference in the 
actively treated group could not be demonstrated 
(p > 0.10). 

Seven patients in the actively treated group and 
eight patients in the placebo-treated group suffered 
from birch-pollen asthma. No difference at all was 
found between the groups concerning lung symptom 
scores. 
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TABLE V. Median values for sum of symptom score seperately for birch season 1983 and 9994 

Pollen level 

Noee syin$wnns Eye symptoms 

Placebo Active Placebo Active 

Low 7 6 6 4 
1983 Medium 11 9 10 5 

High 13 9 11 8 
Low 6 3 8 I 

1984 Medium 15 8 14 5 
High 18 10 19 8 

T#WLE VI. Median values for sum of nose end eye drops for the three pokm count groups for 
birth seasun 1983 and 1994 

LOW 0 0 5 0 
1983 Medium 4 0 8 2 

High 10 2 20 2 
Low 4 0 10 0 

1984 Medium 12 0 16 0 
High 11 0 18 0 

The changes in skin reactivity to birch-ahergen 
pxeparetion es measured by parallel line assay are 
presented in Fig. 1. During the study, no signi&ant 
change was found in the placebo-treated group, 
whereas there was a highly sigmfrcant decrease 
(p < 0.001) in the actively treated group. Regarding 
changes since the start of the trial, there was a sig- 
nificant dif&mnce between the two groups in January 
1984 (p < 0.01) and in June 1984 (p < 0.001). 

changes in SFT regarding the other three tree pol- 
lens (wheal area evalueted in percent of the area elic- 
ited by 10 mg of histamine dihydrochl~de) dem- 
onstrated no sign&ant differences betweengroups at 
the beginning (all three tree pohens), and this was 
also the case for alder throughout the study. Hazel 
demonstrated a sign&ant difference between the 
pups in January 1984 (p < 0.03) and elm in March 
19f$3 (p < 0.01); however, no dif%mnce in skin sen- 
sitivity was found betwee 
at-y 1983 to J 1984 
hazel. 

In Oc@ber 1983 and Jamwry 1984, the threah& 
dose of CFT in the actively treated group was signif- 

icantly increased compared with initial values (2.6 
times [95% ctmrkience limit 1.3 to 5.4]& 4.4 t&es 
[95% confi&m limit 2.2 to 9. I], lI%pecWeJy). This 
was not observed in the pl~~~~fyoup. Like- 
wise, a c ‘son betweela the two 
ing.changes in eye sensitivity 
differcnce,p < 0.05 andp < 0.01, 
thermore, from January 1983 to Jan* 19&Q, $re 
nasel tolv in the actively tre ~~,~~~, 
ahhough this was not statistic&y sig#ieant. 

The smmal amdative 
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FIG. 1. Amount of birch-allergen preparation needed in 
SPT to elicit a skin reaction equal to the one produced 
before start of OiT. So/id line, actively treated group; dof- 
tedline, placebo-treated group. Verticallines indicate 95% 
confidence interval. The difference in change from start 
within each group is indicated atthe lines.Arrows indicate 
difference in change between groups from the start. NS, 
nonsignificant; l *p < 0.01; ***p < 0.001. 

Aesessment of efficacy by patients 
and Investigators 

When patients’ assessments were compared to sea- 
sons before start of OIT, assessments revealed a sig- 
nificant difference in favor of the actively treated 
group (fewer symptoms), both in the 1983 and the 
1984 season (p < 0.05). 

At the end of the trial, the investigators were able 
to guess which group each patient belonged to 
(p < 0.05) (28 correct, five false placebo, and six 
false active). 

Associated food a#ergy/intolerance 

At the end of the study, 14 patients in the actively 
treated group were able to answer whether their food 
allergy/intolerance had changed. Seven patients were 
unchanged, and seven patients had improved. For the 
placebo-treated group, the figures were 14 and four, 
respectively, of the 18 responding. This difference 
between groups was not statistically significant. 

Side effects 

During the trial, no patients experienced capsule- 
induced anaphylactic reactions, asthma, or rhinitis, 
but one patient had an attack of urticaria during the 
dose-increase period at 70,000 BU daily. After with- 
drawing from the study for 1 week, the patient was 
able to continue the study without further attacks of 
urticaria. Gastrointestinal symptoms were the most 
frequent side effect. One patient suffering from irri- 

7000 

6000 

5000 1 
l- 

1977 1978 1979 1980 1981 1982 1983 1984year 

FIG. 2. Birch-pollen cumulative grains per cubic meter per 
year 1977 to 1984 measured at the Meteorological Insti- 
tute, Copenhagen. 

table colon for many years withdrew from the trial in 
June 1984 because of swelling of the stomach and 
fatigue 4 to 6 hours after intake of a capsule containing 
600,000 BU. One patient in the placebo-treated group 
stopped treatment because of daily stomach pain and 
vertigo that disappeared when the patient stopped 
medication. During the dose-increase phase, eight pa- 
tients in the actively treated group and two in the 
placebo-treated group stopped the capsule dosing for 
1 week because of gastrointestinal side effects (ab- 
dominal swelling, pain, and/or diarrhea). They con- 
tinued receiving a reduced dose before increasing the 
dose again. In the actively treated group, two patients 
experienced gastrointestinal symptoms at 70,000 BU 
daily, and six patients at 210,000 BU daily, but not 
at any other dose level. In the number of patients 
with gastrointestinal symptoms (abdominal swelling 
and/or pain, and/or diarrhea), a statistically significant 
difference between the two groups could be found 
receiving a daily dose of 210,000 BU per day. All 
patients succeeded in reaching a maintenance dose of 
600,000 BU/day in 1983 and 1.2 million BU/day in 
1984, and it was uncommon for patients to have gas- 
trointestinal side effects after tolerating the mainte- 
nance dose for 2 weeks. 

In vitro tests 

The results of the immunologic tests in blood, spu- 
tum, and tears will be presented elsewhere. There 
were no significant changes in liver and kidney func- 
tion tests or in hematologic and urine analyses during 
the study. 

DISCUSSION 

The present study is the first placebo-controlled 
study demonstrating a treatment effect of OIT in adult 
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Pdlen 
grain lm3 

1OOQ 

000 

640 

18.4 2b.b 30/r 6.5 MS t8.5 24.5 

FfG. 3. Daily birch-p&fen count in 1363 and tS&4 measured 
et the top of the Meteorological Institute, Copenhagen. 
Solid fina, 1984; dotted fine, 1983. 

patients with birch pollinosis. A corresponding effect 
has been demonatmted in a similar study in children. I8 

s 
Such data are so-called soft data but, nevertheless, 

very imp4rtant when a clinical treatment effect is to 
be proven. Baaed on SFT, NPT, and CPT data from 
the start of OIT, both groups were equally sensitive 
to birch pollen. Matching the two groups according 
to their symptom and medication scores in a pretreat- 
ment birch-pollen season would probably have been 
more nearly optimal. 

Usually in hay fever trials, nose and eye symptom 
scores8 and even medication sc4rd8* I9 are added to 
produce an overall symptom/medication score. Sub- 
sequently, the relationship between scores is un- 
known, which is unsatisfactory from a basic meth- 
odolqic point of view. To overc4me this problem, 
we tberef4re chose to keep the scores separate. 

The conikhce limits for the difference between 
treatment medians for n4se symptoms presented in 
Table IV may be difficult to um&stand. The confi- 
dence limits could be interpreted in an informal way. 
In a hypothetical universal use of active treatment in 

t is unlikely on the average 
cause a bin in nose 

during 64 days (two birch 
seasons), and yet the ttxWme& could conceiv- 

ably cause an improvement in symptom scores, al- 
though the improvement would probably not be >48 
points. 

Since the cumulative pollen count 
wasl4wandintbesecondse$l$aa, 
we were not sufppised by the signi&& increase in 

J. ALLERGY CLIN. IMMUNOL 
AUGUST 1987 

medication score from 1983 to 1984 observed in the 
placebo-treated group. A corresponding increase 
could not be demonstratd in the actively treated group 
that might indicate a treatment effect, since both eye 
and nose symptom scores were reduced from 1983 to 
1984. Regarding the clinical results presented in 
Tables V and VI, it should be stressed that the im- 
provement in the actively treated group compared to 
the placebo-treated group is clinically valid. 

Skin prick test and conjwwtival and nasal 
provocath tests 

The fact that all SPTs were perf4rmed by the same 
test nurse, who in a previous study had demonstrated 
an excellent reproducibility, I3 is highly beneficial from 
a methodologic point of view. To our knowledge, no 
convincing study exists concerning the reproducibility 
of nasal allergen challenge. This might be the reason 
why the increase in NPT in this study was only nu- 
merically contrary to the significant increase in CPT 
(actively treated group). k&her et al. I6 have dem- 
onstrated a high reproducibility of allergen CRT. 

Assessment of affhcy 
After both birch-pollen seasons, the patients wem 

able to distinguish between treatment and p&c&o 
groups within 5% significance limits. Theiaitialdose- 
increase regimen was modified in eight actively 
treated patients and in two placebo-treated patients. 
Gastrointestinal side effects occurred aptly 
more often in the actively treated group but only on 
one-dose step, e.g., 210,OtM BUlday. The fact that 
the patients were able to distinguish between treated 
groups is therefore most likely baaed on a treatment 
effect and not on side effects. 

manly associated food intolerance. in birch pullinosis 
is unclear. We could not denmMrate such anef&ct 
during active treatment, p&ably because the s&&y 
was not designed to elucidate this pmblem. If this bd 
been the study design, patients would have been 
matched according to food ~le~y/in~~, a&i 
oral provocation test with the food item in question,~ 
e.g., such as hazel nut, before and after the study, 
would have been performed. 

Various side effects caused by OIT (aqeous al- 
lergen extracts and pollen powder) have been re- 

however, are seldom observed. Contrary to most 
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ies, we used enteric-coated tablets, such as in a few 
other studies.*, “2 2’-24 We found one case of extrain- 
testinal side effect (mild urticaria). Asthma as well as 
hay fever have been reported in studies with enteric- 
coated tablets .‘I 

Likewise, in a similar study in children,‘* only mild 
gastrointestinal side effects were observed, which 
might be caused by the more slow and moderate dose- 
increase schedule. 

Furthermore, some cases of anaphylaxis in pollen- 

or house-dust asthma. Allergol Immunopathol (Madr) 1977; 
15:lS. 

4. Wahn U, Maier A, Geiger H. Orale hyposensibilisierung bei 
pollenallergien im kindesalter. Monatsschr Kinderheilkd 1976; 
124:245. 

5. Curtis H. The immunizing cure of hay fever. Med News 
1900,77:16. 

6. Stemmann EA, Wegner F, Schachoff R, Reinhardt D. Grale 
Hyposensibilisierung bei Kindem. Prax Klin Pneumol 1979; 
33:302. 

7. Wortmann F. &ale desensibilisierung. Allergologie 1979;5: 
243. 

with ingestion of health food known as “bee pollen” 
sensitive patients have been reported in connection 

containing dandelion pollen that belongs to the Com- 
positae family.25 To start OIT with high allergen doses 
should therefore be avoided. 

CT, Soborg M, Wilkinson P, Weeke B. Oral administration of 
8. Taudorf E, Laursen LC, Djurup R, Kappelgaard E, Pedersen 

grass pollen to hay fever patients. Allergy 1985;40:321. 
9. Urbanek R, Gehl R. Wirksamkeit oraler hyposensibilisierung 

bei hausstabmilbenallergie. Monatsschr Kinderheilkd 1982; 
130:150. 

It appears rather peculiar that OIT with entero- 
soluble grass-pollen capsules has not demonstrated 
any clinical or serologic changes. This might be 
caused by rapid disintegration of the allergenic sites 
in grass pollen when it is dissolved in enteric fluid. 
Preliminary studies indicate that the allergenic com- 
ponents in birch pollen are more stable in intestinal 
fluid than those in grass pollen. Before starting 
placebo-controlled OIT trials with other allergens, it 
therefore appears wise to test the stability of each new 
allergen preparation in the intestinal fluid. If the dis- 
integration is fast, certain procedures should be carried 
out to protect the allergenic sites against destruction. 

CONCLUSION 

This study demonstrates that OIT in birch pollinosis 
is clinically effective. The conclusion is supported by 
a significant decrease in eye symptom scores and con- 
junctival birch-pollen sensitivity (i.e., increase in CPT 
threshold dose), as well as reduced skin sensitivity, 
and a numerical, although it is not significant, de- 
crease in nasal symptom score, nasal sensitivity (i.e., 
increase in NPT threshold dose), and antiallergic med- 
ication. The treatment is safe, and only a few mild 
side effects were observed. 
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