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1. Introduction
Psoriasis vulgaris (PSO) is a common inflammatory 
skin disorder that affects individuals of all ages (1). A 
few studies have investigated the relationship between 
atopy and psoriasis (2–11); however, the literature on the 
correlation between psoriasis and serum immunoglobulin 
E (IgE) reveals conflicting results. Some authors maintain 
that the serum IgE level is not elevated in psoriatic patients, 
while others assert that the serum IgE level is high in these 
patients (5–10). A skin prick test is more sensitive than an 
observation of serum levels of specific IgE antibodies in 
the assessment of allergies (12). However, there has been 
no study conducted on the use of prick tests in psoriatic 
patients, and only a few studies conducted with specific 
IgE antibodies have appeared in the literature (2,4,11). In 
our study, we aimed to determine the association of atopy 
with patient history, as well as with clinical and laboratory 

findings (serum total IgE levels and prick tests) in psoriatic 
patients.

2. Materials and methods
2.1. Patient and control groups
Ninety-four adult patients with PSO who applied to our 
outpatient clinic were included in our study. Two control 
groups were formed: the asthmatic control group consisted 
of 52 volunteers who were admitted to the Ankara Atatürk 
Chest Diseases and Chest Surgery Training and Research 
Hospital and the healthy control group was composed 
of 57 volunteers (whose ages and sex were similar to the 
psoriatic group) who applied to our polyclinic. Patients 
with erythrodermic psoriasis and those who received 
topical or systemic treatment or had other diseases that 
could affect the test results were not selected to participate 
in the study. In choosing participants for the healthy 
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control group, both atopic and nonatopic individuals who 
were using medication (tricyclic antidepressants, systemic 
steroids, or oral antihistamines) and those with a disease 
other than psoriasis were excluded from the study.

Approval for the study was obtained from the Ankara 
Numune Education and Research Hospital Scientific 
Committee. After informing the psoriatic patients and 
the control group members about the study, informed 
volunteer consent forms were signed by the participants.

The atopy histories of all participants in each study 
group were registered. Each participant was questioned 
about his or her history of atopic dermatitis, asthma, and 
allergic rhinoconjunctivitis. Following this, dermatological 
examinations were performed. Serum total IgE levels were 
obtained, and prick tests were administered.

The duration of disease was registered for patients with 
psoriasis; the longest duration was a period of 53 years, and 
the shortest was zero years in newly diagnosed patients.
2.2. Serum total IgE measurements
Serum total IgE levels were studied at the Ankara Numune 
Training and Research Hospital hormone laboratory using 
the reversed enzyme-linked immunosorbent assay (ELISA) 
method (ALLERG-O-LIQ, Dr. Fooke Laboratorien GmbH, 
Neuss, Germany). Venous blood, obtained from all group 
participants and centrifuged to separate serum and serum 
samples, was frozen at –80 °C and was later analyzed. The 
measuring range was 5–1000 IU/mL and values between 0 
and 100 IU/mL were accepted as normal. Values above 100 
were accepted as total IgE positive.
2.3. Prick tests
Skin prick tests were administered at the Ankara Atatürk 
Chest Diseases and Chest Surgery Training and Research 
Hospital Allergy Clinic. Prior to performing the skin 
prick tests, patients were examined for dermographism, 
and prick tests were not administered to those who tested 
positive for the condition. Dermographism was positive 
in 7 patients with psoriasis and in 6 healthy patients. 
Prick tests were administered to 87/94 individuals in the 
psoriatic group, to all individuals in the asthmatic group, 
and to 51/57 individuals in the healthy control group.

Stallergenes 20-panel skin prick tests (Stallergenes 
S.A., Antony Cedex, France) were used in the study, and 
histamine and normal saline were used in the positive and 
negative control groups. Results were read 15 min after the 
tests were applied. Wheals with diameters of 3 mm and 
over were accepted as positive reactions.

The 20-panel skin prick test materials were separated 
into the following four main groups:

Mite group: Dermatophagoides pteronyssinus, D. 
farinae, storage mites

Mold group: Aspergillus, Cladosporium, Penicillium, 
Alternaria

Animal dander and epithelium group: Cat epithelia, 
dog epithelia, feather mix, cockroaches, sheep’s wool

Pollen group: Betulaceae, Fagaceae, Oleaceae, 
Salicaceae, grass mix, cereal mix, Compositae, Parietaria 
officinalis
2.4. Statistical analyses
Data were analyzed using SPSS 11.5 for Windows. 
Distributions of continuous variables were evaluated with 
the Shapiro–Wilk test. The significance of differences in 
the average age of the groups was observed via single-
direction variance analysis (one-way ANOVA), and the 
significance of differences in total IgE levels was examined 
using the Kruskal–Wallis test. Categorical variables were 
examined using Pearson’s chi-square test or Fisher’s exact 
chi-square test. Results of P < 0.05 were accepted as 
statistically significant.

3. Results
The sex and age distribution according to groups is 
presented in Table 1. There were no statistically significant 
differences in average age between the 3 groups (P = 
0.109). Clinical and demographical features for all groups 
are presented in Table 1. 

There was a history of asthma for 5 patients (5.3%) in the 
psoriasis group and a history of allergic rhinoconjunctivitis 
for 17 individuals (18%) from the same group. There was a 
history of allergic rhinoconjunctivitis for 9 members (15.7 
%) in the healthy control group. Prick test positivity to one 
or more allergens occurred in these patients, as well.

Age, sex, age at onset, type of psoriasis, and the Psoriasis 
Area Severity Index (PASI) scores for patients with PSO 
were registered. All of these clinical features were classified 
and are presented in Table 2.

In our study, serum total IgE levels indicated a wide 
distribution; for this reason, statistical analyses were 
completed according to the median value of the total IgE 
levels. Median IgE levels in the psoriatic, asthmatic, and 
control groups were 19.9 (0–572), 25.9 (0–355.9), and 
11.1 (0–436.8), respectively. The median value of the total 
IgE levels was higher in the psoriatic group and showed 
significant statistical differences compared to those of the 
healthy control group (P = 0.034). Median values of the 
total IgE levels in the asthmatic group compared with those 
of the healthy control group demonstrated significant 
statistical differences (P = 0.005). There were no differences 
in the median value of the total IgE levels between the 
psoriatic and asthmatic groups (P > 0.05). 
3.1. Total IgE positivity 
Total IgE levels exceeding 100 IU/mL were accepted 
as positive. Total IgE positivity was observed to be 
numerically higher in psoriatic patients than in the healthy 
control group, but there were no statistically significant 
differences. Only the differences between the asthmatic 
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group and the healthy control group were statistically 
significant (P = 0.011).

In the psoriatic group, statistically significant 
differences were not observed with respect to age (P = 
0.315), age of onset, psoriasis type, duration of disease, 
PASI score, and total IgE positivity. 

Of the 20 atopic psoriatic patients, only 5 had total 
IgE positivity. Of the 24 allergic asthma patients, only 6 
had total IgE positivity (>100 IU/mL). Of 9 patients in the 
atopic healthy control group, 2 had total IgE positivity. 
Patients who had atopy and those who did not in all 
groups were compared with total IgE positivity (>100 IU/
mL), and there were no statistically significant differences 
between groups (psoriatic: P = 0.971, asthmatic: P = 0.363, 
and healthy controls: P = 0.182).
3.2. Prick test results
Prick test positivity was noticeably statistically higher 
in psoriatic patients than in the healthy control group 
participants (P < 0.05). There were statistically significant 

differences in prick test positivity between the psoriatic and 
asthmatic groups (P < 0.001) and between the asthmatic 
and healthy control groups (P < 0.001). Distributions 
of allergen positivity of the psoriatic patients and the 
asthmatic and healthy control groups are presented in 
Table 3. Mite positivity showed statistically significant 
differences in the psoriatic (P < 0.05) and asthmatic (P 
< 0.001) groups when compared to the healthy control 
group. Mite positivity showed statistically significant 
differences between the asthmatic group and the psoriatic 
group (P < 0.001). However, the groups showed no 
statistically significant differences with respect to mold (P 
= 0.362), animal dander (P = 0.122), and pollen (P = 0.146) 
positivity.

In the psoriatic group, prick test positivity to one or 
more allergens was not statistically different with respect 
to age (P > 0.05), sex (P > 0.05), age group (P = 0.218), 
psoriasis type (P = 0.247), or PASI score (P = 0.253). It was 
determined that duration of disease was longer in psoriatic 
patients whose prick tests were positive. 

Table 1. An overview of demographic and clinical features for all groups.

Features Psoriatic 
(N = 94)

Asthmatic 
(N = 52)

Healthy controls 
(N = 57)

Sex
Female
Male 
Average age 

53 (56.4%)
41 (43.6%)
40.4 ± 13.9 
(18–70)

9 (17.3%)
43 (82.7%)
42.7 ± 12.7 
(18–72)

33 (57.9%)
24 (42.1%)  
37.4 ± 12.1 
(18–58)

Atopy history N = 20 (21.3%) N = 24 (46.1%) N = 9 (15.7%)
Median total IgE level IU/mL N = 94 (19.9) N = 48 (25.9) N = 57 (11.1) 

Total IgE positivity 
(>100 IU/mL)                                                              N = 16 (17%) N = 12 (25%) N = 4 (7%)

N = 87 N = 52 N = 51
Prick test positivity N = 17 (19.5%) N = 24 (46.2%) N = 2 (3.9%)
Polisensitization 13 (14.9%) 24 (46.2%) 2 (3.9%)

Table 2. The clinical features of psoriatic patients.

Psoriatic group 
(N = 94)

Age ≤35 years old 
N = 40 (42.6%)

36–55 years old 
N = 36 (38.3%)

>55 years old 
N = 19 (19.1%)

Age of onset ≤20 years old 
N = 30 (31.9%)

20–40 years old 
N = 45 (47.8%)

>40 years old 
N = 19 (20.2%)

Psoriasis type Plaque 
N = 75 (79.8%)

Guttate 
N = 12 (12.8%)

Palmoplantar 
N = 7 (7.4%)

PASI Mild (PASI 0–5) 
N = 62 (66%)

Moderate (PASI 5–10) 
N = 22 (23.4%)

Severe (PASI >10) 
N = 10 (10.6%)
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4. Discussion 
Atopy is a formation of type 1 hypersensitivity to 
specific antigens via the effects of an antibody test (13). 

The literature contains few studies of atopy in psoriasis 
featuring specific IgE (2,4,11), and there is no similar study 
making use of prick tests. 

Atopic dermatitis (AD) and psoriasis are common 
dermatological diseases (1,3) that feature similarities 
and differences, both clinically and histopathologically. 
Although the immune cell subgroups that take part in the 
pathogenesis of the diseases are different, the infiltration of 
T cells, dendritic cells, mast cells, and other inflammatory 
cells is substantial in both diseases. The inflammation in 
both diseases is determined by Th17 and Th1 cells (17–19). 
The association of psoriasis with atopy and AD is a topic 
that has recently drawn attention (3,4). The inflammation 
in AD and PSO is determined by Th17 and Th1 cells. 
Recent research has shown that Th1 cells play a role in AD 
pathogenesis and that B lymphocyte infiltration is present 
in psoriatic skin (17–19). Some authors have suggested 
that IgE increases in PSO serum with a shift from Th1 
to Th2 (9). Consequently, etiopathogenesis-oriented data 
about an association between psoriasis and AD/atopy have 
been inadequate.

In our study, 21.3% of psoriatic patients and 15.7% 
of healthy volunteers had a history of atopy. Histories 
of asthma in 5 participants (5.3%) and of allergic 
rhinoconjunctivitis in 17 participants (18%) were observed 
in 20 psoriatic patients who also had a history of atopy. An 
AD history and the presence of the disease were not found 
in any of the psoriatic patients. In addition, psoriasis was 
not determined to be present in any of the patients with 
asthma.

Serum total IgE levels showed a broad range of 
distribution. In the psoriatic and asthmatic groups, serum 
total IgE median levels were found to be higher than those 
in the healthy control group (P < 0.05). The total IgE 
positivity was considered higher in the psoriatic patients 

(17%) than in the healthy control group (7%), but there 
were no statistically significant differences (P > 0.05). 
This finding was consistent with studies presented by 
several other authors (5–7). However, some authors have 
stated that total IgE levels increased in psoriatic patients 
(8–10). These conflicting results could be associated with 
different severities of involvement and different laboratory 
techniques. There were statistically significant differences 
between the asthmatic and healthy groups according to the 
total IgE positivity (P = 0.011), as shown in the literature 
(13).

Statistical discrepancies between age, sex, age of onset, 
and total IgE levels were not seen in psoriatic patients. 
Similar to the study conducted by Ovcina and Kurtovic et 
al. (9), correlations between the period of disease, clinical 
type, and total IgE levels were not found in our study. It 
was reported in the literature that total IgE levels were high 
in patients with epidemic psoriatic lesions (8,10). AD is 
included in the atopic disease category (13,14). In addition 
to patient history and clinical findings, the following tests 
are used in atopy diagnosis: a skin prick test, serum total 
IgE levels, RAST (in vitro allergen specific IgE assay), an 
atopy patch test, and a provocation test (13–16). The skin 
prick test, which is also used to diagnose sensitization 
to specific allergens, is more sensitive than specific IgE. 
However, in contrast to high total IgE levels in patients 
with computationally severe PASI results, statistically 
significant differences were not observed in our study. This 
situation may be related to the fact that our patient group 
was composed of patients whose disease was mostly of mild 
to medium severity or that patients with erythrodermic 
psoriasis were not selected for the study because prick tests 
could not be performed. We believe that an increase in the 
number of participants would result in different outcomes. 

Prick test positivity was observed in 19.5% of the 
psoriatic patients in our study. The allergen groups 
demonstrating the most common positivity were the 
pollen (12.6%) and mite (8%) groups. In comparison to 

Table 3. Distributions of allergen positivity in psoriatic patients, asthmatic controls, and healthy controls. 

Psoriatic group
(N = 87)

Asthmatic group
(N = 52)

Healthy control group 
(N = 51) P-value

Mite 7 (8.0%) 20 (38.5%) 0 (0%) <0.001
Allergen mold 5 (5.7%) 4 (7.7%) 1 (2.0%) 0.362
Animal 5 (5.7% 6 (11.5%) 1 (2.0%) 0.122
Pollen 11 (12.6%) 8 (15.4%) 2 (3.9%) 0.146
*Total positivity on skin prick test 17 (19.5%) 24 (46.2%) 2 (3.9%) <0.001

*Differences between psoriatic and asthma groups are statistically significant (P < 0.001); *differences between psoriatic 
and healthy control groups are statistically significant (P < 0.05); *differences between asthmatic and healthy control 
groups are statistically significant (P < 0.001). *There are multiple allergen positivities in some patients.
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the healthy control group, mite positivity was statistically 
significant (P < 0.001) and pollen positivity was not found 
to be significant (P = 0.146) in the psoriatic group. Mite 
positivity was observed to be higher in the asthmatic 
group than in the psoriatic group (P < 0.001). 

Hajdarbegovic et al. (2) investigated the relationship 
between atopy and psoriasis using total IgE levels and 
specific IgE. In that study, there were three groups: PSO 
(N = 133), psoriatic arthritis (PSA) (N = 168), and healthy 
controls (N = 147). Studied inhalant allergens were cat 
and dog dander, birch pollen, grass pollen, house dust 
mites, and herb pollen. The authors found the proportions 
of patients with PSO and control patients sensitized to 
these common aeroallergens to be similar (35.4% versus 
34.0%) but significantly higher than the 19.7% detected in 
the PSA group. Hajdarbegovic et al. (2) also reported that 
the differences between the PSO and control groups were 
not statistically significant. There were no patients with 
PSA in our study and, with respect to mite positivity, the 
difference was statistically significant between psoriatic 
patients when compared to the control group.

 Pigatto detected positivity in 44% of 140 psoriatic 
patients in a study in which he analyzed allergen-specific 
IgE levels. He ascribed specific IgE levels to different 
allergens, including grass, weeds, beech, olive, Cupressus, 
horse chestnut, Candida, house dust mites, and cat dander. 
The author attributed positivity mostly to house dust 
mites (64%) and to grass pollen (53%) (4). In our study, a 
20-panel prick test was administered. In psoriatic patients, 
the most common types of positivity were, respectively, to 
grass mix and cereal mix (9.6%), to D. farinae (6.9%), and 
to D. pteronyssinus (5.7%). Pigatto (4) observed positivity 
to house dust mites in 64% of patients in his psoriasis 
group. This was higher than the percentages noted in our 
study (8%). In our observations, grass pollen showed a 53% 
positivity rate, while a positivity rate of 9.2% was found via 
prick test results. Pigatto (4) observed more positivity for 
chronic psoriasis (58%) than for active psoriasis (22%). In 
his study (4), polisensitization in psoriasis was found to 
be frequent (59.6%). This rate was comparable to the one 
in our study, while positivity to a single allergen was 4%, 
and multiple allergen positivity was 14.9%. In our study, 

we also found prick test positivity to one or more allergens 
at a rate of 19.4% in plaque psoriasis and at a rate of 30% in 
guttate psoriasis; however, we did not determine positivity 
in patients with palmoplantar involvement. Although 
more positivity was observed in guttate psoriasis, we did 
not observe statistically significant differences in prick test 
positivity to one or more allergens among psoriasis types 
(P > 0.05). 

According to our observations, there were no 
statistically significant differences between age of onset 
and prick test positivity to one or more allergens in 
psoriasis patients; however, it was observed that the 
duration of the disease was longer in psoriasis patients 
with prick test positivity. In our study, prick test positivity 
to one or more allergens was compared with PASI scores 
and was observed to be 15.79% in the mild group, 20% in 
the moderate group, and 40% in the severe group. With 
respect to these findings, digital elevations were observed, 
but statistically significant differences were not found in 
the group with severe PASI scores (P > 0.05).

Differences between our results and the results of 
Pigatto’s study were due to the different methods used. 
While Pigatto (4) used specific IgE tests, we used skin 
prick tests, which were more sensitive in the detection of 
allergens. Additionally, the number and types of allergens 
used in the tests were different. Our study included 20 
allergens, more than the number used by Pigatto (4). One 
of the most important differences between the two studies 
was that our study used control groups composed of both 
asthmatic and healthy volunteers in order to contrast the 
findings in the psoriatic patients. 

As a result, it was observed that the skin prick test 
sensitivity of psoriasis patients increased, especially 
sensitivity to mites. Some authors have suggested that 
IgE increases in PSO serum with a shift from Th1 to Th2 
(9). We suggest the same mechanism. We believe that our 
evaluation of psoriasis patients for atopy can benefit both 
prevention and treatment approaches. Our study is the first 
of its kind to evaluate all parameters simultaneously, apply 
both positive and negative controls, and use the prick test, 
which is more sensitive in detecting allergens.

References

1. Schleicher SM. Psoriasis: pathogenesis, assessment, and 
therapeutic update. Clin Podiatr Med Surg 2016; 33: 355-366.

2. Hajdarbegovic E, Nijsten T, Westgeest A, Habraken F, 
Hollestein L, Thio B. Decreased prevalence of atopic features in 
patients with psoriatic arthritis, but not in psoriasis vulgaris. J 
Am Acad Dermatol 2013; 68: 270-277.

3. Eyerich S, Onken AT, Weidinger S, Franke A, Nasorri F, 
Pennino D, Grosber M, Pfab F, Schmidt-Weber CB, Mempel M 
et al. Mutual antagonism of T cells causing psoriasis and atopic 
eczema. N Engl J Med 2011; 365: 231-238.

4. Pigatto PD. Atopy and contact sensitization in psoriasis. Acta 
Derm Venereol Suppl (Stockh) 2000; 19-20.

http://dx.doi.org/10.1016/j.cpm.2016.02.004
http://dx.doi.org/10.1016/j.cpm.2016.02.004
http://dx.doi.org/10.1016/j.jaad.2012.07.018
http://dx.doi.org/10.1016/j.jaad.2012.07.018
http://dx.doi.org/10.1016/j.jaad.2012.07.018
http://dx.doi.org/10.1016/j.jaad.2012.07.018
http://dx.doi.org/10.1056/NEJMoa1104200
http://dx.doi.org/10.1056/NEJMoa1104200
http://dx.doi.org/10.1056/NEJMoa1104200
http://dx.doi.org/10.1056/NEJMoa1104200
http://dx.doi.org/10.1080/00015550050500077
http://dx.doi.org/10.1080/00015550050500077


582

ÜNAL et al. / Turk J Med Sci

5. Ogawa M, Berger PA, McIntyre OR, Clendenning WE, Ishizaka 
K. IgE in atopic dermatitis. Arch Dermatol 1971; 103: 575-580.

6. Gurevitch AW, Heiner DC, Reisner RM. IgE in atopic 
dermatitis and other common dermatoses. Arch Dermatol 
1973; 107: 712-715.

7. Vinje O, Moller P, Mellbye OJ. Laboratory findings in patients 
with psoriasis, with special reference to immunological 
parameters, associations with arthropathy and sacro-iliitis. 
Scand J Rheumatol 1980; 9: 97-105.

8. Chen ZY, Ainsworth SK, Khan T, Pilia PA, Dobson 
RL. Immunoglobulin E in psoriasis evaluated by paper 
radioimmunosorbent and paper enzyme-immunosorbent 
tests. Acta Derm Venereol 1985; 65: 14-18.

9. Ovcina-Kurtovic N, Kasumagic-Halilovic E. Serum levels of 
total immunoglobulin E in patients with psoriasis: relationship 
with clinical type of disease. Med Arh 2010; 64: 28-29.

10. Li LF, Sujan SA, Yang H, Wang WH. Serum immunoglobulins 
in psoriatic erythroderma. Clin Exp Dermatol 2005; 30: 125-
127.

11. Skaaby T, Husemoen LL, Thuesen BH, Fenger RV, Linneberg 
A. Specific IgE positivity against inhalant allergens and 
development of autoimmune disease. Autoimmunity 2015; 48: 
282-288.

12. Demoly P, Bousquet J, Romano A.  In vivo  methods for 
the study of allergy. In: Adkinson NF, Bochner BS, Burkes 
AW, Busse WW, Holgate ST, Lemanske RF, O’Hehir RE, 
editors. Middleton’s Allergy Principles and Practices. 7th ed. 
Philadelphia, PA, USA: Elsevier; 2014. pp. 1267-1279.

13. Terr A.  Unconventional theories and unproven methods in 
allergy. In: Adkinson NF, Bochner BS, Burkes AW, Busse WW, 
Holgate ST, Lemanske RF, O’Hehir RE, editors. Middleton’s 
Allergy Principles and Practices. 7th ed. Philadelphia, PA, 
USA: Elsevier; 2009. pp. 1691-1706.

14. Boguniewicz M. Atopic dermatitis: the updated practice 
parameter and beyond. Allergy Asthma Proc 2014; 35: 429-
434. 

15. Jiang XD, Li GY, Dong Z, Zhu DD. Correlation analysis of two 
serum-specific immunoglobulin E test systems and skin-prick 
test in allergic rhinitis patients from northeast China. Am J 
Rhinol Allergy 2011; 25: 116-119.

16. Karakaya G, Ozturk AB, Kalyoncu AF. Prediction of atopy 
by skin prick tests in patients with asthma and/or persistent 
rhinitis. Allergol Immunopathol 2012; 40: 37-40.

17. Guttman-Yassky E, Krueger JG. Psoriasis: evolution of 
pathogenic concepts and new therapies through phases of 
translational research. Br J Dermatol 2007; 157: 1103-1115.

18. Kneilling M, Rocken M. Mast cells: novel clinical perspectives 
from recent insights. Exp Dermatol 2009; 18: 488-496.

19. Hueber AJ, McInnes IB. Immune regulation in psoriasis and 
psoriatic arthritis-recent developments. Immunol Lett 2007; 
114: 59-65.

http://dx.doi.org/10.1001/archderm.1971.04000180001001
http://dx.doi.org/10.1001/archderm.1971.04000180001001
http://dx.doi.org/10.1001/archderm.1973.01620200030006
http://dx.doi.org/10.1001/archderm.1973.01620200030006
http://dx.doi.org/10.1001/archderm.1973.01620200030006
http://dx.doi.org/10.3109/03009748009098137
http://dx.doi.org/10.3109/03009748009098137
http://dx.doi.org/10.3109/03009748009098137
http://dx.doi.org/10.3109/03009748009098137
http://dx.doi.org/10.1111/j.1365-2230.2004.01717.x
http://dx.doi.org/10.1111/j.1365-2230.2004.01717.x
http://dx.doi.org/10.1111/j.1365-2230.2004.01717.x
http://dx.doi.org/10.3109/08916934.2014.1003640
http://dx.doi.org/10.3109/08916934.2014.1003640
http://dx.doi.org/10.3109/08916934.2014.1003640
http://dx.doi.org/10.3109/08916934.2014.1003640
http://dx.doi.org/10.1016/B978-0-323-05659-5.00097-8
http://dx.doi.org/10.1016/B978-0-323-05659-5.00097-8
http://dx.doi.org/10.1016/B978-0-323-05659-5.00097-8
http://dx.doi.org/10.1016/B978-0-323-05659-5.00097-8
http://dx.doi.org/10.1016/B978-0-323-05659-5.00097-8
http://dx.doi.org/10.2500/aap.2014.35.3798
http://dx.doi.org/10.2500/aap.2014.35.3798
http://dx.doi.org/10.2500/aap.2014.35.3798
http://dx.doi.org/10.2500/ajra.2011.25.3572
http://dx.doi.org/10.2500/ajra.2011.25.3572
http://dx.doi.org/10.2500/ajra.2011.25.3572
http://dx.doi.org/10.2500/ajra.2011.25.3572
http://dx.doi.org/10.1016/j.aller.2011.01.005
http://dx.doi.org/10.1016/j.aller.2011.01.005
http://dx.doi.org/10.1016/j.aller.2011.01.005
http://dx.doi.org/10.1111/j.1365-2133.2007.08135.x
http://dx.doi.org/10.1111/j.1365-2133.2007.08135.x
http://dx.doi.org/10.1111/j.1365-2133.2007.08135.x
http://dx.doi.org/10.1111/j.1600-0625.2009.00860.x
http://dx.doi.org/10.1111/j.1600-0625.2009.00860.x
http://dx.doi.org/10.1016/j.imlet.2007.08.009
http://dx.doi.org/10.1016/j.imlet.2007.08.009
http://dx.doi.org/10.1016/j.imlet.2007.08.009

