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A

Autologous serum skin test vs autologous plasma
skin test in patients with chronic urticaria:
evaluation of reproducibility, sensitivity and
specificity and relationship with disease activity,
quality of life and anti-thyroid antibodies

Recent concerns have arisen about the specificity and interpretation of
the autologous serum skin test (ASST), suggesting that ASST might
produce false-positive results, and proposing the use of autologous
plasma (APST) instead for intradermal testing in autoreactive urticaria.
We investigated autoreactivity to autologous plasma and compared the
results for reproducibility, sensitivity, specificity and accuracy and eval-
uated their association with quality of life and anti-TPO antibodies. 70
adults with chronic spontaneous urticaria (CU) and 62 controls under-
went testing with ASST and APST and the tests were repeated two days
after the first visit. Blood tests measured anti-TPO levels. Disease activ-
ity was assessed by urticaria activity score (UAS-7) and quality of life
impairment was assessed by DLQI and CU-Q2oL. There were no statis-
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tically significant differences between ASST (+) and ASST (-) and also
APST (+) and APST (-) patients with regard to disease duration, anti-
TPO antibodies, urticaria activity scores, DLQI scores and CU-Q2oL

scores. The results of first ASST and APST were well correlated with
the results of second ASST and APST. The specificity of the two tests
was similar, while ASST had a higher sensitivity and accuracy. Our
results showed that there is no need to use autologous plasma instead of
autologous serum for intradermal testing in CU.
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hronic spontaneous urticaria (CU) describes a
6-week or longer history of widespread, tran-
sient, itchy cutaneous swellings with or without

ngioedema which affect 25% of the population at some
ime in their life [1, 2]. Pathogenic mechanisms such as
hronic infections, food intolerance, non-infectious chronic
nflammatory processes (gastritis, oesophagitis) have been
lucidated to be responsible for the development of CU
nd there have been long discussions on the role of atopy
uring the past years [3-5]. Recently, an underlying autoim-
une mechanism involving anti-high affinity IgE receptor

Fc�RI) antibodies or anti-IgE antibodies that are capable
f activating mast cell and basophil degranulation was pro-
osed [6]. In a subset of CU patients, intradermal injection
f autologous serum (autologous serum skin test, ASST)
JD 2011 (epub ahead of print)
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licits a wheal-and-flare skin reaction which suggests the
resence of a serum factor [7]. The ASST is an in vivo
alidated test performed by injecting the patient’s own
erum into the skin which results positive in 30-67% of
atients [8, 9]. Even though ASST is widely used and
ell established, there are concerns about the interpreta-

ion and specificity of the test. Some authors suggested that
SST might produce false-positive results because of the
ogous serum skin test, autologous plasma skin test,
nti-thyroid antibodies, quality of life

generation of large quantities of bradykinin during the
clotting process and direct cleavage of C5 by tryptaselike
plasma proteases secreted by neutrophils [10, 11]. Asero
et al. proposed using autologous plasma (APST, autolo-
gous plasma skin test) instead of autologous serum which
would be expected to result in a better specificity of testing
[12].
The first aim of this study was to investigate whether CU
patients are reacting to autologous plasma injections and
then to compare the results of ASST and APST with regard
to reproducibility, sensitivity, specificity and accuracy and
evaluate their association with quality of life and anti-
thyroid antibodies.
1
serum skin test vs autologous plasma skin test in patients with chronic urticaria:
ivity, quality of life and anti-thyroid antibodies. Eur J Dermatol 2011 (epub ahead

Subjects and methods

Subjects

This prospective study included 70 spontaneous chronic
urticaria patients who reported daily or almost daily symp-
toms, lasting for at least 6 weeks. Patients with prominent
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who scored positive on APST and negative on ASST.
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hysical urticaria and/or dermographism and pregnancy
ere excluded. The control group consisted a total of 62

ubjects who had no history of an autoimmune and/or sys-
emic allergic disease: 11 healthy volunteers, 8 lichenoid
ermatitis (localized lichen planus, lichen simplex chron-
cus, hypertrophic lichen), 24 eczema (localized irritant
ontact dermatitis, hand eczema, dyshidrotic dermatitis,
yelid eczema, neurodermatitis), 6 psoriasis (localized
hronic plaque type or palmoplantar pustulosis), 4 local-
zed pruritus (genital, scrotal, anal pruritus), 1 erythema
nnulare centrifugum, 2 acne rosacea, 1 postinflammatory
yperpigmentation, 2 folliculitis, 1 seborrheic dermatitis
nd 2 localized dermatophyte infection.
he CU patients underwent an extensive laboratory work-
p including complete blood count, metabolic panel,
nti-TPO antibodies, urine and stool analysis, complement
nd immunoglobulin levels, hepatitis markers and chest and
inus X-rays.

kin tests

e performed intradermal tests with both autologous
erum, autologous plasma, normal saline (negative control)
nd histamine (positive control) as previously described
12, 13]. After cessation of antihistaminic treatment at least
or 3 days, venous blood samples were drawn into sterile
ubes without clotting accelerator for ASST. Tubes con-
aining Na citrate (0.125 mol/L of Na-citrate) were used to
nhibit coagulation for APST. The samples were allowed to
lot for 30 minutes at room temperature and centrifuged at
00 g for 15 minutes. We performed 0.05 mL of intrader-
al injections which were replaced 3 cm away from each

ther on the volar surface of the left arm and we waited
or 30 minutes to evaluate the wheal and flare reactions. A
heal with a diameter of at least 1.5 mm greater than that
f the negative control was considered as positive. To check
he reproducibility of ASST and APST, we withdrew blood
gain and repeated the tests after two days on the same
rm. The first and second readings were performed by the
ame investigator (EK) without checking the result of the
rst test. None of the patients was taking systemic corticos-

eroids or immunosuppressive drugs at time of testing. The
atients and controls gave informed consent and the study
as approved by the local Ethics committee.

easurements

he disease activity was assessed by UAS7; a validated
coring system combining the intensity of itch and the num-
er of wheals every day for one week [14]. To evaluate the
uality of life impairment due to urticaria we used Derma-
ology Life Quality Index (DLQI) and Chronic Urticaria
uality of Life Questionnaire (CU-Q2oL). The DLQI is a
uality of life instrument for any kind of skin disease which
as been validated for use in Turkey [15, 16]. The CU-Q2oL

s a quality of life questionnaire specifically designed for
U which was originally developed in Italy [17]. The author

EK) performed the validation study of the questionnaire
hich is in the process of being published. The patients

cored their urticarial symptoms one week before testing
n a daily basis and filled out the DLQI and CU-Q2oL
uestionnaires the day before testing.
Time: 5:5 pm

Statistical analysis

For interpretation of the results, descriptive statistical meth-
ods (mean, standard deviation) as well as unpaired T-test for
comparison of groups, Chi-Square test and odds ratio for
comparing quantitative data were used.
We used weighted kappa statistics to define the concordance
between the first and second ASST and APST; and intra-
class correlation coefficient to compare serum and plasma
diameters. Sensitivity, specificity, positive and negative pre-
dictive values and likelihood ratios between ASST, APST
and anti-TPO values were calculated. The results were eval-
uated within P values of <0.05 and a confidence interval
of 95%. The NCSS 2007 statistical software was used for
statistical analysis.

Results

Characteristics of the study sample

A total of 70 CU patients (77% female; age: 28-53 years;
40.6±12.7) participated in this study. The control group
consisted of 62 subjects. There were no statistically signif-
icant differences with respect to age and gender between
patients and the control group. The mean duration of
urticaria was 32±64.7 (range 2-360) months. Forty-one
(57%) had angioedema and 16 (23%) had positive anti-
TPO antibodies while only three subjects (8%) had positive
anti-TPO antibodies in the control group. Anti-TPO posi-
tivity was found three-fold increased in CU patients. Only
three (4%) of the patients had NSAID intolerance and eight
(11%) had accompanying autoimmune and/or allergic dis-
eases: two had allergic rhinitis, two had vitiligo, one had
asthma and four had an established autoimmune thyroid
disease. One of the patients had both vitiligo and asthma.
Mean UAS7 score was 20±11.4 (range 0-42), mean DLQI
score was 9.7±7.6 (range 0-30) and mean CU-Q2oL score
was 35±19.4 (range 4.3-94.6).
The characteristics of the patients and controls are shown
in table 1.

Skin tests

ASST and APST scored positive in 44 (63%) vs. 27 (39%)
of the patients, respectively. In the control group we found
9 (14.5%) subjects with a positive ASST and 10 (16%) sub-
jects with a positive APST. ASST was positive in 2 healthy
controls, one psoriasis, four eczema, one localized pruri-
tus and one lichen planus patient. APST was positive in 3
healthy controls, 3 eczema, one dermatophyte infection and
two psoriasis patients. One patient with eyelid eczema and
one healthy control was positive on both ASST and APST.
Twenty-five (36%) patients scored positive both on ASST
and APST, while 19 (27%) patients scored positive on
ASST and negative on APST. There were only two patients
EJD 2011 (epub ahead of print)

Twenty-four patients scored negative on both ASST and
APST (table 2).
There was a statistically significant difference between
patients and controls with respect to ASST and APST pos-
itivity (p=0.0001, p=0.0001); CU patients had a 10-fold
and 3.2-fold increased risk for ASST and APST positivity
compared to the control group, respectively.
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Table 1. Clinical characteristics of the patients and controls.

Control group Study group OR 95% CI

Age 39.31±14.12 40.66±12.68 t:-0.5 p=0.564

Gender Female 52 83.90% 54 77.10% �2:0.94 0.65

Male 10 16.10% 16 22.90% p=0.332 0.27-1.56

ASST Positive (+) 9 14.50% 44 62.90% �2:31.97 9.97

Negative (-) 53 85.50% 26 37.10% p=0.0001 4.23-23.48

APST Positive (+) 10 16.10% 27 38.60% �2:8.21 3.26

Negative(-) 52 83.90%

Anti-TPO Positive (+) 3 8.30%

Negative (-) 33 91.70%

Table 2. Results of ASST and APST in CU patients.
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ASST (+) ASST(-) p

APST (+) 25 56.80% 2 7.70% �2:14.6

APST (-) 19 43.20% 24 92.30% 0.0001

here were no statistically significant differences between
SST (+) and ASST (-) patients with regard to gender, age,
isease duration, presence of angioedema, NSAID intoler-
nce and allergic or autoimmune diseases, urticaria activity
cores, DLQI scores and CU-Q2oL scores (p>0.05). There
ere no statistically significant differences between APST

+) and APST (-) patients with regard to gender, age, disease
uration, presence of angioedema, NSAID intolerance and
llergic or autoimmune diseases, urticaria activity scores,
LQI scores and CU-Q2oL scores (p>0.05).
f the 16 (23%) CU patients with anti-TPO antibodies,
(56%) scored positive on ASST and 6 (37.5%) scored

ositive on APST. The ones with positive APST were all
ositive on ASST. There were no significant differences
etween ASST (+) and ASST (-) groups and also between
PST (+) and APST (-) groups with respect to anti-TPO
ositivity. In the control group, only one subject with a pos-
tive anti-TPO antibody reacted both to ASST and APST.
nti-TPO assay showed a specificity of 23% and a sensi-
JD 2011 (epub ahead of print)

ivity of 92% between CU patients and healthy controls.
he positive predictive value for CU patients was 84% and
egative predictive value was 38%. The accuracy was low;
6% and the likelihood ratio was 2.74 (table 3).
he sensitivity and specificity of ASST when comparing
U patients to healthy controls were 63% and 85%, respec-

ively. The positive and negative predictive values were 83%

able 3. The association between anti-TPO antibodies and the
esults of ASST and APST.

Anti-TPO (+) Anti-TPO (-)

ASST(+) 9 56.30% 35 64.80%

ASST (-) 7 43.80% 19 35.20%

APST(+) 6 37.50% 21 38.90%

APST(-) 10 62.50% 33 61.10%
43 61.40% p=0.004 1.42-7.49

16 22.90% �2:3.41 3.26

54 77.10% p=0.065 0.88-12.05

and 67%, respectively. The test showed an accuracy of 73%
and the likelihood ratio was 4.33. This meant that the risk
of a positive ASST in CU patients was 4.33 fold increased
compared to healthy controls.
The sensitivity and specificity of APST when comparing
CU patients to healthy controls were 39% and 84%, respec-
tively. The positive and negative predictive values were 73%
and 55%, respectively. The test showed an accuracy of 60%,
which was lower than the accepted levels. The likelihood
ratio for APST was 2.39.
Mean wheal diameter for serum and plasma was
5.6±4.7 mm (range 0-13) and 3.4±3.9 mm (range 0-11),
respectively. There were no statistically significant corre-
lations between the mean wheal diameter for serum and
age, gender, presence of angioedema, duration of dis-
ease, urticaria activity scores, DLQI and CU-Q2oL scores
(p>0.05). There were no statistically significant correla-
tions between the mean wheal diameter for plasma and age,
gender, presence of angioedema, duration of disease and
urticaria activity scores (p>0.05). The mean wheal diam-
eter for plasma was positively correlated with DLQI and
CU-Q2oL scores (p=0.044, p=0.017).
In patients with a positive ASST, the mean wheal diame-
ter for serum and plasma was greater than that of patients
with a negative ASST (p=0.0001). In patients with a
positive APST, the mean wheal diameter for serum and
plasma was greater than that of patients with a negative
APST (p=0.0001, p=0.0001 and p=0.004, respectively). In
7 (16%) patients with a positive ASST, the mean wheal
diameter for serum and plasma were equivalent. Plasma
induced mean wheal diameter exceeded serum induced
diameter in 4 of ASST (+) patients and in 5 of APST (+)
patients. In 15 (55%) of APST (+) patients and 34 (77%)
of ASST (+) patients, serum induced mean wheal diameter
exceeded that induced by plasma.
The results of first ASST and APST were well correlated
with the results of second ASST and APST (�W=0.414,
p=0.001 and �W=0.256, p=0.01).
3

Discussion

Asero et al. suggested that the proportion of patients show-
ing a wheal and flare reaction increases up to 86% when
autologous plasma is injected intradermally instead of
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utologous serum in patients with CU. They also found
hat APST test was positive in 70% of patients with a nega-
ive ASST and 98% of patients with a positive ASST. Only
ne patient with a positive ASST scored negative on APST
12]. Asero et al. hypothesized that coagulation cascade
as involved in the wheal and flare reaction, induced by

utologous plasma. He based this idea on the knowledge
hat thrombin has been shown to induce oedema through
n increase in vascular permeability and to trigger mast
ell degranulation [18-20]. Following this study, Godse KV
rom India reported 46% vs 46% positive results on both
SST and APST and the wheal and flare area induced
y autologous serum was equivalent to that of autolo-
ous plasma in 13 of 14 cases [21]. Metz et al., reported
esults from three centers; Spain, England and Germany. He
eported that ASST was positive in 37.5% while APST was
ositive in 43% of chronic urticaria patients. In this study,
atients with a positive ASST were found to have a more
mpaired quality of life and an increased disease activity
hen compared to patients with a positive APST [22]. In
ur study we found a positive APST in 39%, and a posi-
ive ASST in 63% of the patients, while 16% and 14.5%
ere positive in the control group, respectively. Twenty-
ve (36%) of the patients were positive on both ASST and
PST. Of the ASST (+) patients, 56% scored positive on
PST, while 92% of the APST (+) patients scored positive
n ASST. There were only two patients who scored positive
n APST and negative on ASST. This finding showed that
SST is a more sensitive tool than APST and has the ability

o detect more patients with autoreactive urticaria.
t has been shown that there is no association between
he ASST response and gender, age, personal or familial
istory of atopy and age at onset [13, 23-27]. Likewise, in
ur study we did not find any associations between ASST
+) and ASST (-), APST (+) and APST (-) groups with
espect to age, gender, disease duration and personal atopy
istory.
resence of angioedema was found not to be associated
ith ASST results [24, 28-31] except one study which sug-
ested that presence of angioedema was more frequent in
SST (+) patients [23]. There was no association between
resence of angioedema and skin test results in our series of
atients.
aproni et al. [32] showed that urticarial episodes and num-
er of wheals was higher in the ASST (+) group. Another
tudy showed that patients with positive ASST had more
heals and higher itch scores [28]. We found no differences
etween ASST (+) and ASST (-), APST (+) and APST (-)
roups with respect to disease activity.
taubach et al. [31] demonstrated that ASST (+) patients
equired significantly more antihistamines than ASST (-)
atients and experienced a longer (but not significantly)
uration of CU. We were not able to report this kind of
nformation, because almost all of the patients stopped their
ntihistaminic drugs during the week they scored the UAS7.
ut duration of the disease was not affected by the ASST

nd APST test results in our study.
e found no differences between the ASST (+) and ASST

-) patients with respect to quality of life scores and disease
ctivity, like Staubach et al. who could not show any differ-
nces between ASST (+) and ASST (-) patients in quality
f life scores [31]. We also found no differences between
he APST (+) and APST (-) patients with respect to quality
f life and disease activity, which matched the results of
Time: 5:5 pm

Metz et al. [22]. In our study, there were no correlations
between the mean wheal diameter for serum and dura-
tion of disease, disease severity and quality of life scores,
like Kulthanan et al., who reported that serum-induced
wheal size of a positive ASST did not correlate with the
severity and duration of CU [24]. The mean wheal diame-
ter for plasma was not correlated with duration of disease
and disease activity, but was positively correlated with qual-
ity of life scores. The significance of this finding remained
unexplained where the results of APST were not associated
with quality of life.
In the study of Asero et al. in patients with a positive ASST,
the mean diameter of the wheal and flare area induced by
autologous plasma exceeded that induced by autologous
serum in 51% and was equivalent in 46% of cases. In our
study, the mean wheal diameter for serum and plasma were
equivalent in 7 (16%) patients with a positive ASST. Plasma
induced mean wheal diameter exceeded serum induced
diameter in 4 of ASST (+) patients and in 5 of APST (+)
patients. In 15 (55%) of APST (+) patients and 34 (77%)
of ASST (+) patients, serum induced mean wheal diameter
exceeded that induced by plasma. We saw that serum wheal
was the prominent reaction in both ASST (+) and APST (+)
patients in contrast to Asero et al. [12].
There is evidence of an increased prevalence of anti-thyroid
autoantibodies among CU patients; Lezznoff reported that
14.4% of CU patients have anti-thyroid antibodies [33]. We
found anti-TPO antibodies in 23% of our patient population,
where only 8% of control subjects had these antibodies.
Anti-TPO assay showed a high sensitivity albeit a low speci-
ficity between CU patients and healthy controls. In addition
we found no association between anti-TPO antibodies and
a positive ASST, while O’Donnell reported a significant
association [27]. In their study, 82% of chronic urticaria
patients with thyroid antibodies scored positive in ASST.
In our study population, 56% of patients with positive anti-
TPO antibodies scored positive on ASST and 37.5% of them
scored positive on APST. And positive APST results were
not associated with anti-TPO antibodies.
We compared ASST and APST with respect to their sen-
sitivity, specificity and accuracy. The specificity of the two
tests was similar, while ASST was found to be more sensi-
tive than APST in discriminating between CU patients and
controls. The ASST had a higher accuracy and likelihood
ratio than APST. These findings showed that ASST was
superior to APST with respect to sensitivity, accuracy and
likelihood ratios.
The reproducibility of ASST has been evaluated earlier by
Grattan and Sabroe in two separate studies [7, 8] and it was
found reproducible. We aimed to compare the reproducibil-
ity of two tests and found that the results of both ASST and
APST are reproducible.
Our results show that ASST is superior to APST in many
aspects and has the ability to detect more patients with
autoreactive urticaria than APST. Therefore there is no
need to use autologous plasma instead of autologous serum
EJD 2011 (epub ahead of print)

for intradermal testing in autoreactive urticaria. The ASST
is a reproducible and sensitive skin test that should be
performed in all clinical settings where differentiation of
autoreactive urticaria is demanded. �

Dislosure. Acknowledgement: Authors would like to thank
to Nurse Serpilay Okutay for her help in performing the skin
tests. Financial support: none. Conflict of interest: none.



Journal Iden 1

E

R

1
1
2
U
3
I
2
4
2
5
(
2
6
C
7
a
h
8
s
u
9
m
u
m
1
p
d
3
1
a
1
1
c
m
t
1
G
s
2
1
b
c
1
s
1
1
o
2

tification = EJD Article Identification = 1294 Date: June 16, 201

eferences

. Greaves MW. Chronic urticaria. New Engl J Med 1995; 332:
767-72.
. Greaves MW. Skin diseases with high public health impact.
rticaria and angioedema. Eur J Dermatol 2008; 18: 105-6.
. Augey F, Goujon-Henry C, Berard F, Nicolas JF, Gunera-Saad N.

s there a link between chronic urticaria and atopy? Eur J Dermatol
008; 18: 348-9.
. Nassif A. Is chronic urticaria an atopic condition? Eur J Dermatol
007; 17: 545-6.
. Maurer M. Chronic Urticaria. In: Zuberbier T, Grattan C, Maurer M

Eds). Urticaria and Angioedema. Springer-Verlag Berlin Heidelberg,
010: 44-56.
. Kaplan AP. Chronic urticaria: pathogenesis and treatment. J Allergy
lin Immunol 2004; 114: 465-74.
. Grattan CEH, Wallington TB, Warin RP, et al. A serological medi-
tor in chronic idiopathic urticaria–a clinical, immunological and
istological evaluation. Br J Dermatol 1986; 114: 583-90.
. Sabroe RA, Grattan CE, Francis DM, et al. The autologous serum
kin test: a screening test for autoantibodies in chronic idiopathic
rticaria. Br J Dermatol 1999; 140: 446-52.
. Asero R, Lorini M, Chong SU, Zuberbier T, Tedeschi A. Assess-
ent of histamine releasing activity of sera from patients with chronic
rticaria showing positive autologous skin test on human basophils and
ast cells. Clin Exp Allergy 2004; 34: 1111-4.
0. Kaplan AP, Joseph K, Shibayama Y, et al. Bradykinin formation:
lasma and tissue pathways and cellular interactions. In Gallin J, Sny-
erman R, eds. Inflammation: basic principles and clinical correlates.
rd ed. Philadelphia: Lippincott, Williams and Wilkins; 1999: 331-47.
1. Ward PA, Hill JH. C5 chemotactic fragments produced by
n enzyme in lysosomal granules of neutrophils. J Immunol
970; 104: 535-43.
2. Asero R, Tedeschi A, Riboldi P, Cugno M. Plasma of patients with
hronic urticaria shows signs of thrombin generation, and its intrader-
al injection causes wheal and flare reactions much more frequently

han autologous serum. J Allergy Clin Immunol 2006; 117: 1113-7.
3. Konstantinou GN, Asero R, Maurer M, Sabroe RA, Schmid-
rendelmeier P, Grattan CE. EAACI/GA(2)LEN task force consen-

us report: the autologous serum skin test in urticaria. Allergy
009; 64: 1256-68.
4. Młynek A, Zalewska-Janowska A, Martus P, Staubach P, Zuber-
JD 2011 (epub ahead of print)

ier T, Maurer M. How to assess disease activity in patients with
hronic urticaria? Allergy 2008; 63: 777-80.
5. Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) – a
imple practical measure for routine clinical use. Clin Exp Dermatol
994; 19: 210-6.
6. Oztürkcan S, Ermertcan AT, Eser E, Sahin MT. Cross validation
f the Turkish version of dermatology life quality index. Int J Dermatol
006; 45: 1300-7.
Time: 5:5 pm

17. Baiardini I, Pasquali M, Braido F, et al. A new tool to evaluate the
impact of chronic urticaria on quality of life: chronic urticaria quality
of life questionnaire (CU-QoL). Allergy 2005; 60: 1073-8.
18. Schaeffer RC, Gong F, Bitrick MS, Smith TL. Thrombin and
bradykinin initiate discrete endothelial solute permeability mecha-
nisms. Am J Physiol 1993; 264: 1798-809.
19. Cirino G, Cicala C, Bucci MR, Sorrentino L, maranganore JM,
Stone SR. Thrombin functions as an inflammatory mediator through
activation of its receptors. J Exp Med 1996; 183: 821-7.
20. Razin E, Marx G. Thrombin induced degranulation of cultured
bone marrow-derived mast cells. J Immunol 1984; 133: 3282-5.
21. Godse KV. Autologous serum skin test v/s autologous plasma skin
test. Indian J Dermatol Venereol Leprol 2008; 74: 496-7.
22. Metz M, Giménez-Arnau A, Borzova E, Grattan CE, Magerl M,
Maurer M. Frequency and clinical implications of skin autoreactivity to
serum versus plasma in patients with chronic urticaria. J Allergy Clin
Immunol 2009; 123: 705-6.
23. Nettis E, Dambra P, D_Oronzio L, et al. Reactivity to autologous
serum skin test and clinical features in chronic idiopathic urticaria. Clin
Exp Dermatol 2002; 27: 29-31.
24. Kulthanan K, Jiamton S, Gorvanich T, Pinkaew S. Autologous
serum skin test in chronic idiopathic urticaria: prevalence, correlation
and clinical implications. Asian Pac J Allergy Immunol 2006; 24: 201-
6.
25. Sabroe RA, Francis DM, Barr RM, Black AK, Greaves MW. Anti-
Fc(episilon)RI auto antibodies and basophil histamine releasability in
chronic idiopathic urticaria. J Allergy Clin Immunol 1998; 102: 6518.
26. Bakos N, Hillander M. Comparison of chronic autoim-
mune urticaria with chronic idiopathic urticaria. Int J Dermatol
2003; 42: 613-5.
27. O’Donnell BF, Francis DM, Swana GT, Seed PT, Kobza Black A,
Greaves MW. Thyroid autoimmunity in chronic urticaria. Br J Dermatol
2005; 153: 331-5.
28. Sabroe RA, Seed PT, Francis DM, Barr RM, Black AK, Greaves
MW. Chronic idiopathic urticaria: comparison of the clinical features
of patients with and without anti-FcepsilonRI or anti-IgE autoantibodies.
J Am Acad Dermatol 1999; 40: 443-50.
29. Garmendia JV, Zabaleta M, Aldrey O, et al. Immunophenotype
characteristics of peripheral blood mononuclear leukocytes of chronic
idiopathic urticaria patients. Invest Clin 2006; 47: 361-9.
30. De Swerdt A, Van Den Keybus C, Kasran A, et al. Detec-
tion of basophilactivating IgG autoantibodies in chronic idiopathic
urticaria by induction of CD 63. J Allergy Clin Immunol 2005; 116:
662-7.
31. Staubach P, Onnen K, Vonend A, et al. Autologous whole
blood injections to patients with chronic urticaria and a positive
autologous serum skin test: a placebo-controlled trial. Dermatology
5

2006; 212: 150-9.
32. Caproni M, Volpi W, Giomi B, et al. Chronic idiopathic and
chronic autoimmune urticaria: clinical and immunopathological fea-
tures of 68 subjects. Acta Derm Venereol 2004; 84: 288-90.
33. Leznoff A, Sussman GL. Syndrome of idiopathic chronic urticaria
and angioedema with thyroid autoimmunity: a study of 90 patients. J
Allergy Clin Immunol 1989; 84: 66-71.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


