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Abstract
Background: Skin prick test is usually the preferred test in the diagnostic workup for allergic diseases,
while there are few types of standardized allergen extracts available. Besides, standardization and
composition give no assurance that the allergen extracts are within the concentration range that give the
best chance of a true diagnosis. We designed a first-in-human diagnostic skin test with fewer samples to
identify the optimally diagnostic concentration for eight standardized extracts from frequent native
allergens, and to assess the safety of the eight allergens extracts’ simultaneous administration for
supporting clinical allergen screening.
Methods: Patients aged 18-45 years who had a history of allergic diseases were enrolled in this two-part
open-label, parallel study: Study 1, each patient was given three concentrations of one allergen extract in
turn. Study 2, each patient was given two concentrations of eight allergens extracts. Negative and
positive controls were given each time the allergen was given. Both safety and sensitivity were evaluated
to determine the optimally diagnostic concentration. Related-Samples Friedman's Two-Way Analysis was
used to evaluate the difference of wheal diameter between different concentrations of each allergen.
SPSS Statistics 26 was used for statistical analysis, and the significance test level was 0.05.
Results: The sensitivity of allergens increased with the increasing of concentration. The eight investigated
allergens showed good safety and did not reach the dose limit toxicity whether used alone or in
combination. The optimally diagnostic concentration for eight aeroallergens were respectively determined
as 33333 DU/mL, 12000 DU/mL, 8667 DU/mL, 50000 DU/mL, 40000 DU/mL, 3333 DU/mL, 7000 DU/mL,
and 5000 DU/mL.
Conclusions: This study designed a solution to determine the optimally diagnostic concentration with
fewer subjects for further clinical trials of the eight investigated allergens and the results of this phase I
clinical trial support further clinical research of investigated allergens.
Trial registration: The trial was registered on www.chictr.org.cn (ChiCTR1900023952, 06/19/2019,
retrospectively registered).

Introduction
The identification of the disease-causing allergens is critical for the accurate diagnosis of
Immunoglobulin E(IgE)-associated allergy, which is the most common and important immunologically
mediated hypersensitivity disease affecting approximately 30% of the population worldwide[1–3]. The
specific diagnosis of IgE-mediated allergy to aeroallergens is usually based on the correlation between
clinical symptoms and medical history supplemented by diagnostic tests such as analyses for circulating
specific IgE(sIgE) antibodies in serum and skin prick test(SPT)[4]. SPT is usually the preferred test in the
diagnostic workup for allergic diseases because of its reliability, safety, convenience and low cost[5–7].
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A wide variety of factors may influence the result of SPTs in clinical practice, in which the quality of
allergen extract is of main significance. The composition, total potency, and the size of the SPT reaction
can vary, despite being from the same allergen source[8, 9]. Therefore, the availability of a wide range of
high-quality allergen extracts is of main significance for reliable results[10]. However, with the
standardized requirements of allergen extracts, the reliability of various non-standardized allergen
extracts on the market has been questioned[11], while there are few types of reliable standardized
allergen extracts available. In some European countries (i.e., Germany), certain extracts are no longer
available on the market due to several quality control requirements. And in the United States, there are
only 19 of the more than 1000 diagnostic and therapeutic extracts having a standardized potency[12]. As
in China, most SPT solutions are hospital preparations. In addition, the standardized allergen extracts
product form European or America, though rarely, may not be applicable to Asian. Since the specific
allergens responsible for sensitization are different geographically as their nature and number vary with
location, temperature, and climate[13]. It is imminent to produce a variety of standardized allergen
extracts and apply them to clinical diagnosis.
Besides, standardization and composition alone do not necessarily ensure that allergen extracts used for
skin prick testing are of an appropriate concentration to minimize the possibility of false positive and
false negative skin reactions[14]. However, there is no standard guideline for pre-market research on
diagnostic allergen extracts, and current clinical studies pay less attention to the optimally diagnostic
concentration of allergen extracts. The objective of the study was to design a first-in-human diagnostic
skin test with fewer samples to identify the optimally diagnostic concentration for eight standardized
prick extracts from frequent native allergens (artemisia annua pollen, platanus pollen, humulus pollen,
betula platyphylla pollen, ragweed pollen, blattella germanica, cat dander and dog dander) regarding
sensitivity and safety in allergic patients. Besides, it also assessed the safety of the eight standardized
allergens extracts’ simultaneous administration to support clinical allergen screening.

Methods
Study Population
Patients aged 18-45 years of both sexes who had a history of allergic diseases were enrolled in the study.
Women of childbearing potential should have a negative blood pregnancy(β-HCG) test result. Patients
were invited for a preliminary assessment to evaluate their serum sIgE concentration (UniCAP, Phadia,
Sweden) of the eight investigated allergens. For Study 1, patients with the sIgE concentration of one of
the eight allergens within 0.70 ~ 49.9 KUA/L were enrolled. For Study 2 patients were requested to have
the sIgE concentration of at least two kinds of the eight allergens within 0.70 ~ 100 KUA/L. Besides,
patients enrolled in Study1 should pass a SPT of the positive and negative control solution in the "Skin
Prick Test Kit for Der.f.(Dermatophagoides Farinae) Detection" (produced by Zhejiang Wolwo
Biopharmaceutical Co., Ltd.), the diameter of wheal was ≥3 mm for positive control solution and no
wheal for negative control (redness was allowed).
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Key exclusion criteria included the following: people with orthostatic hypotension, a history of halo
needles or halo blood, intolerance to pricks, symptoms of angioedema, or contraindications to adrenaline;
women during pregnancy or lactation; had severe allergic reactions or anaphylactic shock; with a history
of asthma or in the stage of asthma attack; had used antihistamine drugs within 7 days; had used
phenothiazine drugs or imipramine antidepressants within 30 days before the trial, or being treated with
beta blockers or angiotensin converting enzyme inhibitors; undergone ultraviolet chemotherapy within 30
days; had used glucocorticoids in the forearm within 2 days; with skin scratches; skin infections,
dermatitis, pathological changes such as trauma, scars or tattoos on both forearms; with a recent history
of drug or alcohol abuse, and use of tobacco or nicotine containing products within 3 months before
check-in.
All participants were provided with written informed consent before study initiation. The study protocol
was reviewed by the independent Ethics Committee of the Third Xiangya Hospital of Central South
University and the ethics committee of Tianjin Medical University General Hospital, and performed in
accordance with the principles stated in the Declaration of Helsinki. The trial was registered on
www.chictr.org.cn (ChiCTR1900023952, 06/19/2019, retrospectively registered).
Skin Test Material
Eight different SPT solutions were tested: artemisia annua pollen, platanus pollen, dog dander, betula
platyphylla pollen, cat dander, humulus pollen, blattella germanica and ragweed pollen. The test products
were provided in vials containing different concentrations of each allergen. Histamine phosphate (1.70
mg/mL) was used as positive control and glycerin saline solution (v:v=1:1) as negative control solution.
All SPT solutions and positive and negative controls were manufactured by Zhejiang Wolwo
Biopharmaceutical Co., Ltd.
Study Design

Study 1
Study 1 was conducted as an open-label, parallel study to investigate the effectiveness and tolerance of
the subjects to the single allergen within a concentration range at two centers in China. Patients with
serum sIgE concentration of the allergen within 0.70 ~ 49.9 KUA/L were enrolled into corresponding
allergen groups. SPTs with single allergen and positive and negative controls were performed at the same
time and subjects should be followed up to 24 h. After a washout period of 48 hours, the next
concentration of SPT solution would be given. The test products contained three different concentrations
of each allergen increasing in three-fold steps, and the concentration of each SPT solution were shown in
Table 1.
Study 2
Study 2 was conducted as a single-center, open-label, parallel study to investigate the tolerance of the
subjects to the combination of eight allergens at two different concentrations. Patients with the serum
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sIgE concentration of at least two kinds of the eight allergens within 0.70 ~ 100 KUA/L were enrolled.
SPTs with both eight allergens and positive and negative controls were performed at the same time and
subjects should be followed up to 24 h. Each allergen in Study 2 included two concentrations groups. The
optimally diagnostic concentration in Study 1 was selected as Conc.1 for group 1, and the triple of
optimally diagnostic concentration was Conc.2 for group 2. The two concentrations of each SPT solution
were shown in Table 2. The test of Conc.1 group was started first, and if there was no event that meets
the termination criteria, the test of Conc.2 group was performed.
Skin Prick Test
SPTs were performed on the volar sides of forearms. The investigated allergens as well as positive and
negative controls were tested. The test areas were numbered by means of a suitable skin marker and had
a minimum distance of 3 cm to each other. The skin was pricked lightly and quickly vertically through the
drop of the SPT solution by means of a microlancette. For each prick a new microlancette was used.
The test solution was removed in 3 min after the SPT by laying an absorbent paper towel on the skin
prick area and carefully pressing it on the skin. The wheal outlines were read after 15-20 min. The wheal
outline was traced with a ballpoint pen, then taken off from the patient’s skin and documented by sticking
them into the grid paper using a broad piece of translucent tape. The average diameter (Y) was recorded
as: Y = (D + d) / 2, the longest diameter of the wheal was D and the mid-vertical line of the longest
diameter was d. Then the original wheal area was preserved as a picture. For assessment of a positive
SPT reaction, the wheal had to be ≥3 mm in diameter. A valid SPT result also required a positive
histamine reaction (≥3 mm) and a negative saline control reaction (< 3 mm) [15].
Estimation of Sensitivity and Optimally diagnostic concentration
The estimation of sensitivity was carried out in Study 1. The number of patients with a positive SPT result
at different concentrations of each allergen was counted to calculate the positive rate of each allergen at
different concentrations, i.e. the sensitivity of the allergen. The sensitivity was estimated by the number
of patients with a positive SPT result (diameter of wheal≥3 mm) divided by the number of all patients
with a valid SPT result. And the optimally diagnostic concentration for each allergen was investigated by
determination of sensitivity for each concentration of eight allergens based on safety. Besides, the
diameter of wheal at different concentrations of each allergen was compared to evaluate the relationship
between allergen exposure and allergic reaction.
Safety Assessments
Both Study 1 and Study 2 were included in safety analysis. Safety assessments included physical
examination, vital signs, 12-lead ECGs, routine hematology urinary and chemistry laboratory
measurements. Besides, adverse events (AEs) were monitored throughout the study and were evaluated
by investigators in terms of intensity, duration, severity, outcomes, and association with the investigated
allergen extracts.
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The wheal or itchy that appeared in prick area within 24 hours after the prick test was not considered as
an AE, while it would be recorded as an AE related to allergen if the above phenomenon still exists after
24 hours.
Statistical Analysis
Sensitivity and safety analysis were planned to be descriptive. The safety population consisted of all
patients exposed to any investigated allergens. All patients with a valid SPT result in Study 1 were
evaluated for sensitivity analysis. The sensitivity for each concentration of eight allergens was estimated
by the number of patients with a positive SPT result divided by the number of all patients with a valid
SPT assessment. A valid SPT assessment required a positive histamine reaction (≥3 mm) and a
negative saline control reaction (< 3 mm), and a positive SPT result additionally required a wheal with the
diameter≥3 mm. Related-Samples Friedman's Two-Way Analysis was used to evaluate the difference of
wheal diameter between different concentrations of each allergen. SPSS Statistics 26 was used for
statistical analysis, and the significance test level was 0.05.

Results
Subjects

Study 1was conducted between July 09, 2018 and March 01, 2019. As shown in Figure 1, a total of 92
patients were randomized, of which 90 received at least one SPT of investigated allergens in Study 1. And
one terminated after the first SPT for the wheal did not subside after 48 hours. The subjects ranged in
age from 18 to 42 years and had a mean (SD) body mass index (BMI) of 23.90 (3.33) kg/m2. The
baseline characteristics of the subjects included in Study 1 were given in Table 3. Of all the 90 subjects,
except for one subject in group D, for whom the wheal did not subside after receiving the prick test of
Conc.1 for 48 hours and no subsequent concentration test was performed, all other subjects received the
prick test of all the three concentrations.
A further 20 subjects were included and completed in Study 2 (Figure 2) from July 16, 2019 to September
14, 2019. Age ranged from 18 to 38 years and the mean (SD) BMI was 22.33 (3.16) kg/m2. The baseline
characteristics of the subjects included in Study 2 are given in Table 4.
Estimation of Sensitivity and Optimally diagnostic concentration
The sensitivity of each allergen at different concentrations was outlined in Table 5. Among them, the
positive rates of dog dander and humulus pollen were 100% at all three concentrations. The positive rates
of Artemisia annua pollen, cat dander and blattella germanica were 100% at Conc.2 and Conc.3, as well
as 91.67%, 75.00% and 54.55% at Conc.1 respectively. The positive rates of platanus pollen were 36.36%,
91.67% and 100% respectively, betula platyphylla pollen were 72.73%, 80.00% and 100% respectively and
ragweed pollen were 30.00%, 91.67% and 72.73% respectively. Based on safety and sensitivity, the
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optimally diagnostic concentrations for each allergen were respectively 33333 DU/mL, 12000 DU/mL,
8667 DU/mL, 50000 DU/mL, 40000 DU/mL, 3333 DU/mL, 7000 DU/mL, and 5000 DU/mL.
Comparative analysis of the diameter of wheal at different concentrations of eight allergens (Table 6)
showed that, except for Dog dander, of which the sample size was too small, the other seven allergens all
showed significant differences in the diameter of the wheal at different concentrations. The results of
multiple comparisons showed that the wheal size of artemisia annua pollen increased with the increase
of concentration. While significant differences were only observed between Group 1 and Group 2, Group 1
and Group 3，but not Group 2 and Group 3 in other six allergen extracts. The comparison of the diameter
of wheal at different concentrations of each allergen were shown in Figure 3.
Safety Assessments

Study 1
The incidence of AEs possibly related to allergen in Study 1 was summarized in Additional file 1. 43 of 90
patients (47.8%) experienced at least one AE possibly related to allergen. As outlined in Additional file 1,
the most common AEs (occurring in more than 10% of 90 patients) possibly related to investigated
allergens were urticaria (11.1%) and itchy (11.1%) of the skin prick area, as well as pruritus (18.9%) and
urticaria (20.0%). And the common AEs appearing in the eight allergens were essentially similar. AEs
occurred in all groups were grade 1 and there was no serious AEs possibly related to investigated
allergens, thus no subjects withdrew due to AEs. There was no obvious concentration correlation of the
safety of allergen extracts between three concentrations.
At all the three concentrations of each allergen, more than 87.8% of the subjects' wheal resolved within 24
hours after the test and more than 91.1% of the subjects did not feel other discomfort.

Study 2
The incidence of AEs possibly related to allergen in Study 2 was summarized in Additional file 2. 15 of 20
patients (75.0%) experienced at least one AE possibly related to allergen: 7 of 10 patients (70.0%) in
Group 1 and 8 of 10 patients (80.0%) in Group 2. As outlined in Additional file 2, the common AEs
included urticaria (40.0%), itchy (35.0%), erythema (20.0%) and papule (20.0%) of the skin prick area. Of
all the AEs that occurred, except for an allergic dermatitis occurred in Group 2 was determined as grade 2,
the others were all grade 1 and no subjects withdrew due to AEs.
In Study 2, 10 wheals of 8 subjects did not subside 24 hours after SPT: two subjects each had one in
Group 1; two subjects each had two and four subjects each had one in Group 2, the types of allergens
involved were shown in Table 7.

Discussions
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The diagnostic value of an allergen extract can only be assessed with respect to a population consisting
of sensitized (true positive) and non-sensitized (true negative) patients[16]. Considering the difference
between the sensitivity of non-sensitized and sensitized patients to allergens, we decided to take only
sensitized patients as subjects in this first-in-human study. In current medical practice, analyses for
circulating sIgE antibodies in serum as well as the clinical history and SPT are considered to be standard
methods to differentiate sensitized from non-sensitized patients[17, 18], and to confirm the clinical
relevance of the allergen in question. Due to the lack of standardized allergen extracts to get the reliable
results of SPT, we used medical history and serum sIgE detection as the inclusion criteria for sensitized
subjects. However, the inclusion of sensitized subjects alone also led to a limitation that we could only
investigate the sensitivity of allergens but not their specificity in this study. An assessment of specificity
may need to be verified in further clinical trial with more subjects.

Study 1 was the first-in-human trial of investigated allergen extracts, so each allergen extract was planned
to include 12 little number of subjects and a total of 96 subjects were planned to be included. However, it
was found that there was less allergy to dog dander, resulting in only 6 subjects enrolled into Group C.
Dog dander allergen showed excellent sensitivity in all 6 subjects at different concentrations, thus we did
not expand the sample.
The initial dose and dose gradient of each allergen were determined using the derivation of human
equivalent dose (HED) and based on the no observable adverse effect level (NOAEL) of animal toxicology
test. Taking the commonly safety factor 10 as the benchmark, the maximum recommended starting dose
(MRSD) was set as HED/10. The minimum dose (Conc.1 of each allergen in Study 1) should be less than
MRSD, and the maximum dose (Conc.3 of each allergen in Study 1) less than HED.
The 'average diameter method' was used to characterize the wheal size in this study. Recently, another
new method 'scanned area method' has been applied for the actual size[16, 19]. Van der Valk[20]
evaluated the two methods and found that the 'scanned area method' may be theoretically more accurate
in determining the wheal area than the 'average diameter method' and was recommended in academic
research. However, in clinical practice, the 'average diameter method' was also useful, for providing
similar accuracy in predicting allergic reactions.
The analysis of the sensitivity of each allergen at different concentrations showed that the positive rates
of seven allergen extracts were higher than 80% at middle and high concentrations, except for ragweed
pollen, of which the positive rate was 72.73% at high concentration. The decrease in sensitivity of
ragweed pollen from middle concentration group to high concentration group might be an error caused by
the small sample size. Based on safety and sensitivity, the optimally diagnostic concentrations for eight
aeroallergens artemisia annua pollen, platanus pollen, dog dander, betula platyphylla pollen, cat dander,
humulus pollen, blattella germanica and ragweed pollen were respectively determined as 33333 DU/mL,
12000 DU/mL, 8667 DU/mL, 50000 DU/mL, 40000 DU/mL, 3333 DU/mL, 7000 DU/mL, and 5000 DU/mL.
And the optimally diagnostic concentrations have been used in Phase III clinical trials. The analysis of the
diameter of wheal at different concentrations showed that, the wheal size in middle concentration group
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and high concentration group were larger than in low concentration group, while there was no difference
between middle concentration group and high concentration group. It suggested that the wheal size
might be concentration-dependent within a concentration range, but the wheal size no longer increase
when it reached to a certain concentration, which was also consistent with the similar sensitivity between
the middle and high concentration groups. It indicated that the sensitivity of allergen extract was affected
by its concentration and reflected the importance of finding an appropriate concentration when both
sensitivity and safety need to be guaranteed.
At present, there are no studies to comprehensively evaluate the safety of allergen diagnostic skin test in
human. Since SPT is similar to Allergen-Specific Immunotherapy (ASIT) in the mechanism of action, we
formulated the assessment plan for the safety of allergen extracts referring to the assessment of the
safety of ASIT[21] and the instructions of allergen extracts. From the results of Study 1 and Study 2, the
eight investigated allergens showed good safety even at high concentration and did not reach the dose
limit toxicity whether used alone or in combination. Judging from the situation that the wheals did not
completely resolve at 24 h after SPT in Study 2, except for artemisia annua pollen and humulus pollen, of
which the safety in Group 1 may be better than that in Group 2, the safety of other allergen extracts
showed no significant difference between two groups. Due to the fewer sample size in Study 2, it is not
enough to give a definitive conclusion of safety. A larger sample size is necessary to further confirm the
effectiveness and safety of the combination of allergen extracts, evaluate the relationship between
benefits and risks in the follow-up clinical trials and finally support the clinical application of allergen
extracts.

Conclusion
As there are no more pre-market clinical research studies or guidelines for diagnostic allergen extracts,
this study designed a solution to determine the optimally diagnostic concentration with fewer subjects for
further clinical studies of the eight investigated allergens. Besides, the safety of the simultaneous
administration of eight allergens also promotes its clinical practice in clinical allergen screening. Of
course, it is still necessary to conduct an evaluation of effectiveness and safety in more patients before
putting the eight diagnostic reagents in clinical practice. The results of this phase I clinical trial support
further clinical research of investigated allergens and the optimally diagnostic concentrations have been
used in the Phase III clinical trials of eight allergens.

List Of Abbreviations
IgE: Immunoglobulin E
sIgE: Specific Immunoglobulin E
SPT: Skin prick test
Conc.: Concentration
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ECG: Electrocardiogram
AE: Adverse event
BMI: Body mass index
ASIT: Allergen-Specific Immunotherapy
HED: Human equivalent dose
MRSD: Maximum recommended starting dose
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Table 1
The concentrations increased in threefold steps of each allergen in Study 1
Allergen

Conc.1(DU/mL)

Conc.2(DU/mL)

Conc.3(DU/mL)

Artemisia annua pollen (Group A)

33333

100000

300000

Platanus pollen (Group B)

4000

12000

36000

Dog dander (Group C)

8667

26000

78000

Betula platyphylla pollen (Group D)

16667

50000

150000

Cat dander (Group E)

13333

40000

120000

Humulus pollen (Group F)

3333

10000

30000

Blattella germanica (Group G)

2333

7000

21000

Ragweed pollen (Group H)

1667

5000

15000

Table 2
The two concentrations of each allergen in Study 2
Allergen

Group 1(DU/mL)

Group 2(DU/mL)

Artemisia annua pollen

33333

100000

Platanus pollen

12000

36000

Dog dander

8667

26000

Betula platyphylla pollen

50000

150000

Cat dander

40000

120000

Humulus pollen

3333

10000

Blattella germanica

7000

21000

Ragweed pollen

5000

15000
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Table 3
Demographics of the subjects in Study 1
CharacteristicGroup A Group B Group C Group D Group E Group F Group G
(n = 12) (n = 12) (n = 6) (n = 12) (n = 12) (n = 12) (n = 12)
Age, years
Mean ± SD 29.75 ± 29.42 ± 24.17 ± 28.42 ± 26.33 ± 28.33 ± 25.83 ±
5.34
6.20
4.02
6.99
7.70
5.79
6.51
Range
24–39 20–38
20–29 19–40
18–42
19–37
18–38
Gender n (%)
Male
8(66.7%) 7(58.3%) 2(33.3%) 8(66.7%) 8(66.7%) 6(50.0%) 6(50.0%)
Female
4(33.3%) 5(41.7%) 4(66.7%) 4(33.3%) 4(33.3%) 6(50.0%) 6(50.0%)
Height, cm
Mean ± SD 170.71 ± 168.71 ± 164.83 ± 167.50 ± 170.21 ± 167.25 ± 164.92 ±
9.47
9.32
11.19
10.24
10.18
5.29
11.48
Range
154.0154.0145.5– 147.5– 155.0157.0152.0183.0
180.0
176.0
180.0
183.5
175.0
186.0
Weight, kg
Mean ± SD 75.73 ± 68.00 ± 67.15 ± 67.03 ± 70.44 ± 66.32 ± 64.57 ±
17.39
13.66
14.03
11.22
15.05
7.63
13.47
Range
50.1–
49.6–
44.9–
47.7–
48.751.1–
49.4–
108.0
88.1
89.1
90.7
103.5
78.9
88.1
2
BMI, kg/m
Mean ± SD 25.73 ± 23.76 ± 24.47 ± 23.87 ± 24.18 ± 23.74 ± 23.54 ±
4.10
3.54
2.80
3.15
3.73
2.79
2.85
Range
19.30– 18.30– 21.20– 18.80– 19.60– 17.30– 20.20–
32.60
30.50
28.80
29.30
30.90
27.80
29.80
Table 4
Demographics of the subjects in Study 2
CharacteristicGroup 1 (n = 10)Group 2 (n = 10)Total (n = 20)
Age, years
Mean ± SD 25.30 ± 5.73
25.30 ± 7.02
25.30 ± 6.24
Range
20–36
18–38
18–38
Gender n(%)
Male
4(40%)
3(30%)
7(35%)
Female
6(60%)
7(70%)
13(65%)
Height, cm
Mean ± SD 167.60 ± 9.57 165.25 ± 8.88 166.43 ± 9.07
Range
152.0-181.5
155.5-184.5
152.0-184.5
Weight, kg
Mean ± SD 64.32 ± 12.94 60.20 ± 12.28 62.26 ± 12.46
Range
45.6–80.5
44.7–79.3
44.7–80.5
2
BMI, kg/m
Mean ± SD 22.76 ± 3.40
21.89 ± 3.01
22.33 ± 3.16
Range
17.7–28.6
18.3–25.8
17.7–28.6
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Group H Total
(n = 12) (n = 90)
25.75 ±
6.17
19–37

27.46 ±
6.30
18–42

2(16.7%) 47(52.2%)
10(83.3%) 43(47.8%)
162.21 ±
6.00
154.5–
172.0

167.19 ±
9.30
145.5–
186.0

58.41 ± 67.21 ±
9.32
13.35
45.4–73.744.9–
108.0
22.17 ±
3.09
17.40–
26.60

23.90 ±
3.33
17.30–
32.60

Table 5
The sensitivity of each allergen at different concentrations
Allergen
Positive Rate, %(n/N)*
Conc.1
Conc.2
Conc.3
Artemisia annua pollen (Group A)
91.67 (11/12)
100.00 (12/12)
100.00 (11/11)
Platanus pollen (Group B)
36.36 (4/11)
91.67 (11/12)
100.00 (12/12)
Dog dander (Group C)
100.00 (4/4)
100.00 (6/6)
100.00 (6/6)
Betula platyphylla pollen (Group D)
72.73 (8/11)
80.00 (8/10)
100.00 (11/11)
Cat dander (Group E)
75.00 (9/12)
100.00 (12/12)
100.00 (12/12)
Humulus pollen (Group F)
100.00 (12/12)
100.00 (12/12)
100.00 (12/12)
Blattella germanica (Group G)
54.55 (6/11)
100.00 (11/11)
100.00 (9/9)
Ragweed pollen (Group H)
30.00 (3/10)
91.67 (11/12)
72.73 (8/11)
* Positive Rate = number of subjects with positive SPT results/number of subjects included in sensitivity
analysis
Table 6
Comparison of the diameter of wheal at different concentrations of each allergen in Study 1†
Allergen
N Conc.1 (Mean ±
Conc.2 (Mean ±
Conc.3 (Mean ±
P
SD)
SD)
SD)
Artemisia annua pollen (Group A) 115.02 ± 1.59
7.70 ± 1.75
9.75 ± 2.50
< 0.001*
Platanus pollen (Group B)
113.04 ± 2.19
4.36 ± 1.25
4.95 ± 1.40
0.002*
Dog dander (Group C)
4 5.38 ± 1.30
5.88 ± 1.76
7.12 ± 2.14
0.174
Betula platyphylla pollen (Group 9 5.03 ± 3.09
6.86 ± 3.40
7.33 ± 3.17
0.008*
D)
Cat dander (Group E)
124.06 ± 1.96
6.14 ± 1.55
7.52 ± 1.79
0.001*
Humulus pollen (Group F)
127.27 ± 1.88
11.10 ± 4.04
11.85 ± 3.52
0.001*
Blattella germanica (Group G)
9 3.19 ± 0.87
4.58 ± 1.12
5.47 ± 1.97
0.003*
Ragweed pollen (Group H)
102.65 ± 1.32
3.68 ± 0.64
4.32 ± 1.74
0.003*
†Friedman Test
* p < 0.05, with statistical significance
Table 7
Allergens corresponding to the unresolved
wheal 24 h after the prick test
Allergen
Group 1Group 2Total
Artemisia annua pollen 1
4
5
Betula platyphylla pollen1
1
2
Humulus pollen
0
2
2
Cat dander
0
1
1

Figures
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Figure 1
The flow diagram of Study 1 for the clinical trial of eight allergen extracts in healthy patients
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Figure 2
The flow diagram of Study 2 for the clinical trial of eight allergen extracts in healthy patients
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Figure 3
The comparison of the diameter of wheal at different concentrations of each allergen * with statistical
significance
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