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ABSTRACT
We evaluated birch- and timothy*Ilergic patients for allugen-specrfi, lgB profiIes and health-related quality of life @ReL).

We examined 395 patienß with sessonßI allergb rhinitis against birch or timotby poltea. Sera were analyzed for IgE reactiuity
to recombinant alleryms (BA v L, Bet v 2, Bet v 4; Phl p 7l? 5b, Phl p 7, and Phl p lil nnd to natiae pallen extracts (t3 and 96).
Subgroup*specifu ana$ses were pefarmed. Pntimts with cosensitization against structurally unrelated allergens were termed
polysensitized. Patimts allugic solely to birch ar timothy were labeled monosensitized. HRQL was ersaluated using an
established questionnaire. In patients palysensitized against natiue birch pollen (n = 233) the yrmalance of allergens was 86o/o
for Bet a L, L50/" for Bet a 2, and 5% lor Bet a 4. Similar for timothy (n * 256), the preaalence of allergats wns 87Yo
rPhl p I,lp 5b, 5% for rPhl p 7, nnd 14% for rPhl p 72. Vnl*s for birch-monosensitiztd patients {n : 42) were Bet a 1,1.M%,,
anil Bet a 2 and Bet o 4, 0o/o. Values for timothy-monwensitized patients (n : 35) were Phl p 7/p 5b, L0A%; rPhl p 7 , 0o/o; nnd
rPhlp L2, 3o/o. No ilffirmce in HRQL existed between pntimts sensitized solely against major r)ercus minor allergens in
birch-allcrgic yatiants. Polysensitized colnrts showed sansitizntion praftles comparable with published data. Monosensitized
patients showed lgE against major allugens in L00% of casa. Patients sensitized solely against major or minor allergens
shoued no diferences in HRQL.

(Allergy Asthma Proc 31:219 *226, 2010; doi: 10.2500 / aap.20ß.31.3333)
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fn western sociefies, >250/" of the population is af-
I fected by gpu L allergies, hence representing one of
the major health and socioeconomic problems.''' Espe-
cially birch and timothy pollen are widely distributed
and among the most comrnon causes for respiratory
allergies. Tc date, diagnosis of tlpe 1 allergies is based
on in oiuo aurtd in oilro tests. ln vipo diagnosis is con-
ducted using allergen extracts for a skin test or other
types of allergen-specific provocation. ln aitro diagno-
sis is based on the proof of allergen-specific IgE "nti-
bodies in the serum. These conventional extracfs con-
tain contaminations such as nonallergic components,
proteins from other allergen sources, and minor aller-
gens, and, thus, are not suited for the identification of
one specific major allergen.s Antigen mixes also may
increase the rate of false positive reactions because
sensitization against widely distributed minor aller-
gens, e.8'., profilin or calcium-binding proteins, are
common.a Advances in molecular biology have shown
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the feasibility of recombinantly manufacturing mole-
cules that resemble the natural allergens structurally
and immunologically. Recombinant allergens can be
produced without any genetic or biological variations
and are available in constant quality and quantity.Fe
The in vitro determination of specific IgE antibodies
against these recombinant allergens allows for the
ideatification of symptom-inducing antigens divided
into major allergens and minor allergens. Allergens
from a certain aßergen source to which =5A"/" of sen-
sitized patients react are designated as major allergens
and those to which ä50% of patients react are desig-
nated as minor allergens.lo Minor alletgens occur in
many biologically unrelated allergen sources. Recog-
nized by the same IgE antibody, patients appear poly-
sensitized.ll Profilin is a cytoskeletal grotein present in
all eukaryotic cells and is an example for a minor
allergen.l2 Profilins share a high degree of homology
(up to 79"/o) at the DNA and protein level among
different plants, explaining extensive cross-reactivity.
Other minor allergens are components of the pollen
itself. The calcium-binding protein is abundantly dis-
tributed in trees, grass, and weeds, and patients who
react against this protein also appear to be polysensi-

üzed.r3
Patients suffering from lgE-mediat'ed allergies of the

airways mainly show symptoms such as allergic rhi-
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noconjunctivitis (RCA), allergic asthma, and oral al-
lergy syndrome (OAS).t415 Because allergic symptoms
have a negative impact on_physical, psychological, and
social aspects of daily life,16-18 health-related quality of
life (HRQL) gained an increasing importance in clinical
as*ssment over the last years. Valid and sensitive
HRQL questionnaires are published for nasal diseases
such RCAIe'2o including a variety of items being nea-
sured.

In the past, various sfudies investigated IgE reactiv-
ity profiles in birch- and tirnothy-allergic patients and
revealed that sensitization against Bet v 1 decreases
from north to south Europe wheleas Bet v 2 (profilin)
behaves reciprocally. These findings are explained by a
low population of birch trees in southem Europe and a
higher geographfcal dominance of certain plants such
as grasses that are responsible for sensitization against
Bet v 2. Flowever, the number of patients in most stud-
ies was too small for a differentiated analysis of sub-
groups (e6., monosensitized patients versus Polysen-
sitized patients). Furthermore, no correlation withOAS
and HRQL was performed it polys*iüzed patients
hampering a clear staternent about the impact of sen-
sitization on patients' daily life.

Here, we performed profound subgroup-specific
analyses of reactivity profiles in a large cohort of pa-
tients and investigated OAS and HRQL. The res:lts of
the present study give a detailed prevalence of birch
and timothy allergens in south Germany and disclose
effects on HRQL. The present data will contribute to
the understanding of the distribution and clinical rel-
evance of minor allergens.

PATITNTS AND METHODS

Study Design
In this study, we examined 395 individual patients

presenting between fanuary 2006 and April 2009
with complai:rts of RCA due to birch or timothy
pollen. All patients underwent routine in oirso tests
such as skin-prick test and/or allergen-specific nasal
provocation and in oitro tests such as total IgE and
allergen-specific IgEs in serum. Allergen-specific IgE
against the following recombinant allergens was
measured: major (rBetvl and rPhlpl/pSb) and
minor allergens (rBet v 2, rBet v 4, rPhI p 7 and
rPhl p 12). The study was performed in accordance
with the Declaration of Helsinli and the study pro-
tocol was approved by the local ethics committee.
All patients provided written informed consent.

Clinical History and HRQI Questionnaire
For the evaluation of patients' HRQL, we used a

slightly shortened and translated questionnaire as de-
veloped by funiper." The self-translated questionnaire
was not validated in the converted form. A standard-
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ized clinical history questionnaire included demo-
graphic dat4living environment, and medical history.
A symptom score of 0 (not troubled) to 3 (exkemely
houbled) or 0 (never) to 3 (always) was used. HRQL
questioruraire wäs answered by the patients during the
allergy season and without any influence of antialler-
gic medication.

Recombinant Allergens
IgE reactivity to purified natural allergen extracts

and recombinant allergens was investigated using a
UniCAp 100 system {Phadia, Freiburg, Germany) ac-
cording to the instructions of the manufacturer. Birch
and grass pollen extracts and purified recombinant
Betvl, Betv2, Betv4, Pir lpl/psb, Phlg7, and
Phl p 12 were purchased from ?hadia. The results were
expressed in CAP classes of positivity fuom D to 6,
where class 0 corresponds to <0.35 kUA/L; class 1,
0.35-0.7 kUA/L; class 2, 0.7-3.5 kUAIL; class 3, 3.F
17.5 kUA/V cLass 4, 17.5-50 kUA/L; class 5, 50*1m
kUA/L; and class 6, >100 kUA/L. All sera were tested
at the alTergy laboratory of the Ear, Nose, and Throat
Deparknent of the University of Munich using stan-
dardized methods.

Statistical Analysis
OriginPro 7.5 software (Originlab Corp., North-

hampton, MA) was used fsr the statistical evaluation
and graphical presentation of the data. The paired
f-test was used for the comparison in the individual
group and ANOVAwas used for the comparison of the
different groups. Spearman correlation coefficients
were used to evaluate whether serum levels of IgE to
natural birch and grass pollen extract and the IgE
levels to recombinant allergens $rere corelated. A
p value of c of <0.05 was judged significant.

RESULTS

ßecombinant Allergens
Figure 1 shows IgE reactivity profites of mono- or

polysensitized patients (n = 395). Patients werc sfia&-
fied according to their disease hietory and in ahto and
in vitro tests were shatified as described pteviously.
Patients with cosensitization against structurally unre-
lated allergens were named polysensitized. Patients
allergic solely to birch or timothy were labeled mono-
sensitized. Two hundred thirty-three patients were
positive for natural birch pollen (t3); 191 were polysen-
sitized, whereas 41 where monosensitized. Sera o1756
patients showed IgE aritibodies for native timothy pol-
len (96); 221were polysensitized and 35 where mono'
sensitized.

Native Birch Pollen-Polysmsitizeit pntients. Two hun-
dred thirty-three patieJts were positive for natural
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Figure 7. IgE dffirent rmctiaity
profiles of mono- or poly-sensi'
tired patients (n : 395).

birch pollen (t3) and revealed a mean CAP class of
3.4 x. L.2. Two hundred five (88%) of these patients
showed specific IgE against r Bet v 1, revealing the
same CAP class with t3 in 140 cases (68%)' Sixty-six
patients differed within one CAP class. The mean CAP
class of rBet v 1 was 3.3 t 1.1. Table 1 shows significant
(p < 0.01) positive cotrelationbetween the CAP class of
t3 and tbät n 1. Twenty-eight {12%) patients showed
specific IgE for rBetv'2,9 patients were wifiin the
same CAF chss as with t3, li patients di{fered within
four CAP classes. The mean CAP class of rBet v 2 was
2.1 t 0.8. There was no correlation between levels of t3

and rBet v2. fura of 10 patients (4"/') contained IgE
against rBet v 4, 3 patienti **t" within the same CAP
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class, and 7 differed within 2 CAP classes' The mean
CAP class of rBet v 4 was 2'7 t 1.7. Correspondent to

rBet v 2, no correlation was observed between t3 and

rBet v 4.

Birch Potlen-Atlergic Patients without Any Cosensitiza-

tion against Structurnlly llntelnted Allerge-ns' We found

42 paients within our cohort sglely- allergic to birch-
polien (labeled "monosensitized")' Cosensitization of

ihese birch-allergic patients was observed against the

lamily of structurally related Tu-3lPtffns: against

alder (39 / 42,93o/o) or hazel (4I / 42,98%)' There was no

patient with specific IgE against alder or hazel, whidr
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Table 1 Corelations between the CAP class oI
natural birch and timothy allergen extract (t3 a:td
96) and recombinant maior (Bet v 1 and
Phl p l/p 5b) and minor allergenc (Bet v t, Betv 4,
Phl p 7, and Phl p 12)

Correlation

t3*/rBet v 1*
t3+ /r&et v 2*
t3* /rBetv 4*
G6+/rPhl p 1/p 5b*
G6* /tPt{p 7
g6* /rPhl p 12

a.93
a.25
a.L7
0.91
a.26
a.29

did not present specific IgE against native (t3l and./or
recombinant major {rBet v 1) birch pollen allergen.

ln all patients wilh specific IgE against hazel (n :
212), we did not find any patient who did not show
specific IgE against t3, rßet v 1, or one of the studied
minor allergens. ln all217 patients sensitized against
alder, we found two cases with CAP class 1 against
alder and no specific IgE against t3, rBet v 1, or one of
the studied minor allergens. However, these two pa-
tients reported no complaints in association with the
alder season but were highly allergic to grass pollen,
reflected by patients'history and timothy-specific na-
tive and recombinant arajor IgE (gO and rPhl p 1/p 5b),
CAP class 4.

Nethrc Grass Patlefl-Potysensitized Patimts. Sera of 256
patients showed positive CAP results (mean CAP class,
3.3 t 1.2) for native timothy pollen (g6). Two hundred
twenty-eight (89"/") patients presented specific IgE
against rPN p 1 / p 5b.One hundred thirty-one (57"ß) ot
these patients showed the same CAP class with 95;98
differed within one CAP class. The rnean CAP class of
rPhl p 1lp 5b was 3.4 t L.3. Correspondent to Bet v 1,
there was a significant positive correlation between the
CAP class of 96 and Phlp 1/p 5b (Table 1). Ten (a%)
patients showed positive results for rPhl pV,but orrdy
one pa9urt was within the same CAP class as with 96
and nine differed within five CAP classes. The mean
CAP class of rPhl p 7 was 2.3 + 1*6 and showed no
correlation with g5. Thirty-two patients (L3T') revealed
specific IgE against rPhl p 12. However, all patients
differed within four CAP classes and no cortelation
with 96 was seen either. The mean CAP class of
rPhlp 1.2 was 2.1 'r 0.5.

Grass Pollm-Allngic Patients without Any Cosensitiza-
tion against Structurally Unrelateil AlWgms. We found
35 patients within our cohort who were allergic solely
to timothy pollen (labeted "mono$ensitized"). Cosen-
sitization of these timothy-allergic patients was ob-
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Table 2 The characteristics of all 395 patients

Characteristics

Gender
Male
Female

Age (yr)
Living surroundings

Urban
Suburban
Rural

Smokers
Self-reported asthmatic complaints

Values are number of patimts total and percmt.

served against the structurally related ray in 33/35
patients (94%). However, as in the birdr pollen patients
mentioned previously, there was no patient with spe-
cific IgE against ray who did not present specific IgE
against ti*othy (83) and/or rPhl pllp 5b in this sub-
grouP.

In the total cohort of patients with specific IgE
against ny (n = 238) we found one case with specific
IgE against ray CAP class 1 without any specific IgE
against 96, rPhl pl/p 5b, or one of the studied minor
allergens. As mentioned previously, this patient did
not show any symptoms in association to ray season
but was higily allergic to birch pollen, reflected by
history and specific IgE against native and recombi-
nant major birch pollen allergen (t3 and rBet v 1).

Health-Related Quality of Life
To describe the disease-related impact on patient's

overall daily life, results from in vitro investigations
were compared to HRQl-scales. For analysis we used
a shortened and translated questionnaire developed
and validated by ]uniper et a1.21 Characteristics of all
395 patients are given in Table 2.

OAS is a frequently reported symptom of RCA. For
analysis of severity and nature of OAS, we studied
monosensitized patients only, Patients who were
monosensitized toward birch pollen reported to sulfer
from OAS in 19 of CI cases (45%). All pätients revealed
IgE antibodies against the major birch pollen allergen
:Betv 1 but tested negative for rBetv2 and rBetv4.
OAS occurred almost exclusively to Rosaceae, nuts,
and carrots. Details and symptom scores are given in
Table 3. Similarly, Table 4 shows data of patients who
were monosensitized against timothy. Contrary to
birc-h pollen, we did not observe a preferred girouP 9f
cross-reacting food allergens. Patients allergic to birch
were morebothered from OAS than patients suffering
from timothy allerry. The symptom score concerning

2L3 {54.Vo)
782 t44'/o)
Mx.  t6

t82 (46"/")
138 (35"/")
75 (rgq"l
51 (13%)
56 t1,4V")
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Table 3 The number and percentage of patients
who were monosensitized to birch pollen suffering
frcm oral allergy syndrome

OAS of Patients Monosensitized
to Birch Pollen

19 (of 42)

Gender
Male
Female

Ag" (yr)
Betv l * /Betv2-  /Betv4-
Symptom score

Oral itching
Oral swelling
Dyspnea
Skin rash
Hypotension
Abdominal pain

Values are number of patimts total, percmt and symptom
score (A = not troubled to 3 = extremelv troubled).

Table 4 The nunber and percentage of patients
who were monosengitized to timothy grass pollen
with oral allergy syndmme

OAS of patients monosensitized
to timothy pollen

10 (of 35)

11 (s8%)
7 (42o/")
36 ' r  17

le (100%)

1,.75 i- 1.00
1.13 -'- 1.13
4.75'ts 1.18
0.60 r 1.06
0.79 -F 1.05
t.47 -r 12ß

Gender
Male
Female

Age (yr)
Phlpl/p sb*/Phl p7- /Phlp12-
Symptom score

Oral itching
Oral swelling
Dyspnea
$kin rash
H;r;rotension
Abdominal pain

5 (50%)
s (50%)
32 -r 74

10 (1007.)

0.43 +- 1.13
0.00 -r 0.00
a.71-r 0.76
0.50 t 0.&l
0.50 + 0.76
1.00 -f 0.76

oral itching and oral swelling was significantly (p <
0.01) higher among patients allergic to birch pollen.

The clinical relevance of minor allergen sensitization
is still not clear to date. To address this questior; we
plotted HRQL data of two groups of patients sensitiaed
either solely against major or minor allergens. Because
this selection resulted in dramatically low numbers of
monosensitized birch- and timothy-allergic patients,
we ploted mono- and polysensitized patients. For tim-
othy-allergic patients a comparison between major-
and minor-sensitized patienüs was not possible, be-
cause sensitization against minor allergens only did
not occur. Figures 2 and 3 show data for birch- and
timothy-allergic patients. No significant differences
were found between these groups.

DISCUSSTON
Besides clinical history, diagnosis oI allergy is based

on skin tests, provocation tests, and in aitro investiga-
tions with natural allergen extracts. These are complex
mixtures that not only contain relevant allergenic pro-
teins in poorly defined concentrations, but also nonal-
lergenic-protäins and carbohydrates.3 In contrast, re-
combinant nllergens canbe thoroughly quantified with
respect to protein concentratiott utä IgE reactivity.a23
Furthermore, commercial extract ?otency may vary lot
to lot. Having a validated recombinant allergen for
testing thus represents a major step forward.

Allergies to pollen of white birch and Srass are
among the moet commo:r fype I allergies in Europe'*-
Besidel the major birch podä alergen Setv 1,F^ other
relevant birch pollen 

'allergens 
äre Bet v 212 and

Bet v 4.26 For timöthy polleo Phl p 1/p 5b is the maior
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Values ate number af patients total, percent, and symptom
score (0 = not troubled to 3 = extremel! troubled).

allergen whereas PWpT and Phl p72 are minor allet-
gerrs.27

Recent studies :evealed that IgE reactivity against
the major birch allergen Bet v 1 decreases from north-
em to southern Europe,28-m whereas reactivity against
the minor allergens (Bet v 2 and Bet v 4) increases. [gE
antibodies to Bet v 1 were abundant in patients from
Swederv Finland, Austria (>98"/"), and France (90%)
but they were rarely found in patients from Switzer-
land (6iol") and northern ltaly (39-62o/").2e Incontrast,
Bet v 2 antibodies were rate in Scandinavia {2*120/")
while they were common in northern Italy (26-33%).
Similar values were found for Bet v 4 because positive
patients were rare inJapan (2.5%\30 and Finhnä (5%)28
Lut were commonly tound in Italy (27%).2e

The prevalence of birch allergens (Bet v 1, 86Yo;
Bet v 2, 15%; Bet v 4, 5/o\ in southern Germany is in
line with results from other European countries of the
same latitude and in between the Scandinavian and
northem Italian results. In northem Italy birches are
rare and other plants such as glasses show a high
geographical dominance. Because minor allergens are
found in almost every eukaryotic cell, reactivity in
southem Europe may be a result of sensitization to
other allergens than birch, e,9., timothy pollen' ash, and
olive. This thesis is supported by the finding that cross-
reactivity appeared higher among patients sensitized
against minor allergens (timothy, 9L%; mites, 75"/o)
compared with all patlents (timothy, 82o/o; mites,690/ol.
The present results are in line with former investiga-
tions by Shirasaki et al.n who found a significantly
higher frequency of IgE antibodies to mites and grass
pollet in Bet v 2*positive patients versus Bet v 2-neg-
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Figwrt 2. Health-related quality-of-life (HRQL) dnta
of two groups of birch-allergic patients sensitized ei
ther xlely against maior or minor allergens. Because
this selection resulted in low numbers af monosensi-

tized patients, we plotted mono- and polysensitizetl
patients,
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a
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E
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I

96+ patients n=256

o 2 4 6 8 1 0 1 2 1 4 1 6 t E 2 0

item

ative patients. These authors concluded that because of
the wide abundance of profilin, sensitized patients
might extribit relevant reactivity to several allergen
sources. However, previous studies investigated poly-
sensitized patients only. A detailed analysis of sub-
groups regarding monosensitized patients versus poly-
sensitized patients subdivided into major and minor
allergens was not conducted so far. For the first time,
we investigated a large number of bkch- and timothy-
allergk patients and performed a detailed subgroup
analysis, Compared with polysensitized patients, the
results differ among monosensitized cases. All birch-
allergic patients showed IgE against Bet v 1., while an-
tibodies against the minor allergens Bet v 2 and Bet v 4
were not detectable. These findings are interesting,
because they support the thesis that sensitization
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Figure 3. Health-relnted qualityof-life (HRQL) data
af rnono- awl polysensitized patimts allergic solely to
major timothy-allerym Phl p1/p5.

against minor allergens mainly is cross-reactive and
increases from mono- to polysensitization.

Grasses a:e a heterogeneotts group of plants prowd;
iog tp to 71 allergens from 15 species distributed
among 10 protein families.3l In the present study, w.e

invesügated patients sensitized to nätive timothy p9l'
len extrlct and compared the results with IgE reactivity
profiles of three timothy recombinant allergens. The
prevalence of timothy ailergens was 88% for Phl p 1/
p SU "t a 5% each forPhl p-7 and Phl p 12. These find-^itrgr 

ut" comparable withihe results of two previously
reported studies. Constantin et al.e showed a Pr9:1,
lence of 94o/o for Phl p l/p 5b,29o/o for Phl p 7 , and 35Yo
for Phl p 12 among grass pollen-allergic patients. m

Austria (n : 17).In line Rossi ef s/.3r showed mat
patients with grass pollen allergy show a high preva-

J , .
\ l  l l r l r
iH*Ir{
; 1 1 " . 1

l  l  l  ' l  f  i '^ '  j i i i
t
I
I

I

I

potysensitized
--r-- Phl p l/p 5b+ | Pltl p 7-112- n=124
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Ience of sensitization to recombinant allergens such as
Phl p L (98%) and Phl p 5 (95%) but not to Phl p7 (8"/'\
and Phl p 12 (41"/'). Notwithstanding, these studies
compared polysensitized patients and a subgroup
analysis was not performed either. Comparable with
the results of birch allergy, monosensitized patients
show antibodies against Phlpl/p5b in 100% of the
cases, No patient was sensitized against Phl p 7 and
one patient only was sensitized against Phl p 12.

Our data challenge the widely applied diagnostic
routine of testing related tree or grass allergens. Our
results suggest that native, major, and minor-allergens
of birdr and timothy are sufficient to detect all relevant
sensitizations. Irr other words, there is no isolated al-
lergy directed to alder o: hazel, respectively, ta tay,
that does not involve t3, rBetvl, g6, rPhlpl/pfu,
pro{iling, or calciumöindir,g protein. This might have
future therapeutic implications, because specific im-
munotherapy with rBetvL or Phlpl/pSb could be
sufficient to treat allergic rhinitis caused by all related
trees or grasses.

Previous studies3l reported that the g:eat majority of
patients suffering lrom OAS was sensitized to profilin.
In the present study, for analysis of severity and nature
of OA5, we investigated monosensitized patients only
and could not observe positive reactivity to Bet v 2 or
Phl p 12. This contradiction may be explained by the
fact that patients were cosensitized to Bet v 1 in previ
ous investigations. Although birch-allergic patients
suffered from OAS after eating rosaceae, nuts, and
carrots, we did not observe a preferred grouP of cross-
reacting food allergens in patients allergic to timothy.
Furthermore, symptoms of OAS were more severe in
patienb altetgic to birch thän in patients allergic to
timothy. The symptom score concerning oral itching
and oral swelling was significantly (f < 0.01) higher
among patients allergic to birdr pollen.

Allergic symptoms interfere with many äsPects of
daily life. Therefore, determination of subjective per-
ceptions by the implemented questionnaire gives a
more realiJtic description of the impact on patients and
is a more accurate tool of :neasurement t'han convea-
tional clinical markers. The present data can constitute
the basis for the iudgment of therapeutic effects and
allow the clinician to devetop an individual therapeu-
tically based concept. We used a shortened and trans-
latedHRQL questionnaire published and validated by

Juniper et al?\ The questionnaire, constituted of 22
items, stunmarized in 6 symptom groups and has been
established as a useful instrument for the detection of
differences in t{RQL.2o The objective of the present
study was to compare HRQL in patients allergic to
birch and timothy-pollen that revealed different IgE
reactivity profilesioward. major (rBet v 1 and rPhlp 1/
p 5b) and-minor allergens (rBetv 2, rBet v 4, rPhüp7'
ana rpn ?n). We peiformed subgroup analysis and
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compared polysensitized versus monosensitized, We
could not detect any significant differences in patients
suffering from birch allergy against isolated major ver-
sus minor allergens. For timothy-allergic patients a
comparison between major- and minor-sensitized pa-
tients was not possible, because sole sensitization
against minor allergens did not occur. The finding in
birch-allergic patients points to a relevant role of minor
allergen sensitization in seasonal allergic rhinitis. How-
ever, HRQL depends on the patient's perceptiory and
severity of symptoms is subjective and influences
HRQL directly.s Furthermore, numbers of patients in
the subgroups were very small and thus the present
study has to be considered as a pilot study that de-
serves replication with larger groups of patients.

The present findings emphasize the importance of
incorporating individual HRQL measurements into the
clinical evaluation of allergy during initiation and eval-
uation of therapy outcome because even small changes
in HRQL are clinically significant.s However, curvent
HRQL questionnaires might be too nonspecific for the
discrimination between maior and minor allergen sen-
sitization, even though being validated by Juniper,2r
and might thus need revision.

CONCTUSION
We performed a subgroup-specific analysis of reac-

tivity profiles in a large number of birch- and timothy-
allergic patients. Our polysensitized cohorts showed
sensitization profiles against maior and minor aller-
gens comparable with published data from middle and
north Europe. Birch-allergic patients sensitized solely
against major or minor allergens showed no differ-
ences in HRQL, pointing to a relevant role of minor
allergen sensitization in seasonal allergic rhinitis.
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