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Abstract
AIM: To verify the prevalence of thyroid autoimmunity (TA) and the possible association of atopy and TA in children affected by skin disease.
METHODS: Three hundred and twenty-four children consecutively referred because of skin disease symptoms to our Pediatric Department were enrolled. One hundred and eighty-seven were diagnosed as affected by atopic dermatitis (AD), 95 by acute urticaria, 40 by chronic urticaria (CU), and 2 by alopecia areata (AA). According to the work-up for atopy the children were divided into two groups: atopics and not-atopics. TA was diagnosed by thyroid peroxidase autoantibodies and/or thyroglobulin autoantibodies autoantibodies immunoassay serum levels higher than normal values over twice on a period of two months.
RESULTS: We observed among all the skin diseased children both a significant prevalence of TA in atopics rather than not atopics (13.67 % vs 2.67%, P = 0.0016) and a significant association of TA and Atopy (OR = 5.76, 95%CI: 1.71-19.35). This observation was confirmed as significant in AD affected children: TA in atopics was 11.5% while TA in not atopics was 2.7% (P = 0.03, OR = 4.68, 95%CI: 1.02-21.38). Also atopics with CU showed a significantly higher prevalence of TA (26.9%), but no patients belonging to not atopics group showed CU (P = 0.0326). On the other hand, atopics with AA showed a 100% (2 out of 2) prevalence of TA, again compared with no one registered in not atopics.

CONCLUSION: In skin disease affected children, Atopy seems to be associated to an increased risk to have TA.
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Core tip: We observed a significant association of atopy with thyroid autoimmunity (TA) in atopic children affected by skin disease. This association was confirmed in atopic children affected by atopic dermatitis. The key message for the pediatricians ensuing from our study is that the clinicians should always evaluate thyroid peroxidase and thyroglobulin autoantibodies in skin disease affected atopic children, because these children could present TA. 
Pedullà M, Fierro V, Marzuillo P, Capuano F, Miraglia del Giudice E, Ruocco E. Skin disease and thyroid autoimmunity in atopic South Italian children. World J Clin Pediatr 2016; In press
INTRODUCTION
Recent observations have challenged the validity of the Th1/Th2 paradigm[1] and considerable effort has been focused on understanding the relationship between atopic inflammation and developing autoimmunity both in experimental models and in human populations[2]. 
Thyroid autoimmunity (TA) has been regularly associated with chronic urticaria (CU) both in adults[3] and in children[4] and less frequently to several dermatological diseases such as vitiligo[5], alopecia areata (AA)[6], post-adolescent acne[7] and atopic dermatitis (AD)[8]. On the other hand, even if less frequent, atopy is considered as cause of both AD and acute urticaria (AU) or CU presenting with intermittent symptoms[9]  and has been associated with increased risk and severity of AA[10]. 
The aim of the study is to verify the prevalence of TA and the possible association of atopy and TA in South Italian children affected by skin disease.
MATERIALS AND METHODS

From January 2013 to July 2015, 324 children consecutively referred to the Pediatric Department of the Second University of Naples for evaluation of dermatological symptoms such as erithema, pruritus, eczematous rash, xerosis, hair loss, wheals and/or angioedema were enrolled. None suffered from any endocrine or systemic disease; neither showed signs of any genetic syndrome.
The work-up of dermatological disease included complete blood count, erythrocyte sedimentation rate, C-reactive protein, serum levels of complement C3, C4 and C1 inhibitor, serum immunoglobulins, antinuclear antibody and anti-DNA antibody (if needed), IgA and IgG anti transglutaminase, FT3, FT4, TSH, thyroid peroxidase antibodies (TPO Ab) and thyroglobulin antibodies (TG Ab), urine analysis and culture, nasal and throat swabs, and microscopic investigation of stool for H. pylori antigens and parasite ova. No urticarial vasculitis, neither physical nor other types of eliciting urticaria were diagnosed. Especially, cold provocation and threshold test (ice cube and cold water) were also performed in suspected patients to exclude physical urticaria.
No patient showed IgA deficiency, but two patients presenting urticaria were diagnosed as affected by celiac disease and excluded. Therefore 324 children were enrolled.
The same dermatologist of Dermatology Department of the Second University of Naples defined the dermatological diseases. Then, on the basis of the dermatologist diagnosis, we have divided our cohort into 4 subgroups: 187 children affected by AD, 95 by AU, 40 by CU, and 2 by AA.
TA was diagnosed by TPO Ab and /or TG Ab (immunoassay: high-specific solid-phase technique-chemiluminescence immune-assays Perkinelmer, Turku, Finland) serum levels higher than normal values (TPO Ab n.v. < 30 UI/mL; TG Ab n.v. < 100 UI/mL) over twice on a period of two months. 
Atopy, defined as serum-specific IgE positivity against inhalant allergens was suspected on the basis of clinical history and diagnosed by skin prick tests (SPTs) as well as by measuring specific IgE assay ( > 0.36 kUA/L - ImmunoCap 0-100). SPTs were performed using a standard battery of aeroallergens and food allergens: house dust mite (Dermatophagoidespteronyssinus, D. farinae), parietaria officinalis, grasses (Dactylisglomerata, Loliumperenne, Phaleumpratense), mold (Alternaria, Aspergillus, Cladosporium), dog fur, cat fur, egg, cow milk, casein, wheat, soyabean, codfish, peanut and tree-nuts (EpernoxCedex-France). Allergens were applied into a stencil stamped on the forearm with ink and pricked with a lancet (Bayer DHS Diagnostic). Histamine chloride (10 mg/mL) was used as a positive control and the allergen diluent served as the negative control. The results were read after 15 and 30 min and the test was considered positive if the wheal was at least 3 mm in diameter compared to negative control. Thus, on the basis of the work-up for atopy, the children affected by skin disease were divided into atopics (n.212) and not atopics (n.112). None assumed steroids or received immuno-suppressive therapy for at least 3 mo before investigation. Antihistamine therapy had been stopped at least 2 wk before investigations.
An informed consent was obtained from the parents and the children all enrolled after the nature of the investigation was explained and in accordance with the approved protocol from the Institutional Review Board at the Second University of Naples.
Statistical analysis

In this observational study t-test was used to compare the difference between the mean values and a (² test to analyze the differences between the frequencies among categorical variables assessed by Kurtosis. A P value < 0.05 was considered significant. 
An odds ratio (OR) was calculated to evaluate the association of Atopy and TA. If was considered significant when showing a 95%CI and excluding unity.
Statistical analysis were performed using Stat-Graph 3.0 for Windows. 
RESULTS

The Table 1 shows the differences between some clinical characteristics of the 324 skin disease affected children divided into atopics and not atopics.
We did not detect significant differences regarding age expressed in years, sex, and family history of atopic and thyroidal disease between the two groups (Table 1). 
Noteworthy, we observed among all the skin diseased children both a significant prevalence of TA in atopics rather than not atopics (13.67% vs 2.67%, P = 0.0016) and a significant associations of TA and atopy (OR = 5.76, 95%CI: 1.71-19.35) (Table 2). This observation was confirmed as significant in AD affected children: TA prevalence in atopics was 11.5% while TA prevalence in not atopics was 2.7% (P = 0.03, OR = 4.68, 95%CI: 1.02-21.38) (Table 2). Also atopics affected by CU showed a significantly higher prevalence of TA (26.9%) compared with not atopics (P = 0.0326), but no patients belonging to not atopics group showed CU (Table 2). On the other hand AA atopics showed a 100% (2 out of 2) prevalence of TA compared with no one registered in not atopics (Table 2).
AU atopics did not show a significant difference compared with not atopics and a significant risk to present TA.
DISCUSSION

Nowadays there is a great interest in defining the link between atopy and autoimmunity. 

T regulatory (T reg) cells seem to play a pivotal role in this relationship, since they are essential for the maintenance of immune homeostasis and prevention of autoimmunity[11]. There is also evidence that the numbers or function of T reg cells may be deficient in patients with atopy[12].
Furthermore, decoy receptor 3 (DcR3), a member of the tumor necrosis factor receptor superfamily, can promote M2 macrophage differentiation via epigenetic regulation, with a pleiotropic immunomodulatory effect[13]. Indeed, elevated levels of DcR3 are found in the serum of atopic patients[14] DcR3 can also promote tumorigenesis via the induction of tumor-associated macrophages[15]. So that, it has been also proposed that atopy may have effects on risk of cancer, but studies that involve thyroid cancer[16] and non melanoma skin cancer[17] have shown no association or conflicting results related to atopy.
To date in literature few papers address the relationship between atopy and TA. In our study, TA prevalence in skin disease affected children was 8.9% and atopics had a significant higher TA prevalence compared with not atopics. More, they showed a significant risk to present TA. We would underlie a possible selection bias due to the pattern of the sample, which was selected from children referred to a University Pediatric Center for the diagnosis and treatment of allergic disease. The prevalence of TA reported for age-matched healthy children in different geographic areas ranges from 0.3%[18] to 1.6%[19]. In a recent study conducted in a Mediterranean area similar to South Italy regard to iodine status (Almeria, Spain), the prevalence of TA was higher and reached 3.7% in healthy children and adolescents[20].
Then, in the four subgroups distinguished on the basis of different dermatological diagnosis a significant association of TA and Atopy was found only in AD affected children, according to that found in an our previously published paper[8]. 
We have also found 2 cases of AA, both among atopics. In literature AA has been regularly associated both with TA and atopy. This has not been confirmed in our cohort because of only two cases of AA diagnosed. Barahmani et al[21] suggested that AA has features of both atopic and autoimmune-mediated skin disease. 
Leznoff and Sussman[22] for the first time addressed, in a large population of CU affected adults, a TA prevalence of 16%. Then, Rumbyrt and Schocket[23] described TA prevalence in CU adults ranging from 10 % to 35%. 
TA prevalence evaluated in our CU children was 17.5%, slightly higher to the reported prevalence in healthy children, ranging from 4.3%[4] to 14.8%[24]. On the other hand, in our CU atopics we have found a TA prevalence of 26.9%, significantly higher compared to our not atopics (0%, P = 0.0326) and higher than the data reported in literature in healthy children. Finally, TA prevalence in our AU patients was 8.42% and no significant association between TA and atopy was found. The possibility exists that an acute atopic inflammation could less contribute to TA occurrence in AU affected patients. Until now, only Gangemi et al[25] have noticed positivity of TA in 3 out of 6 adult patients affected by idiopathic acute urticaria.

To our knowledge, this is the first report showing a significant prevalence of TA in a population of atopic children affected by skin disease and a significant risk of these atopics to show TA.
The key message for the pediatrics ensuing from our study is that the clinicians should always evaluate TPO and TG autoantibodies in a skin disease affected atopic children, because these children could present a concomitant TA.
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Background

Thyroid autoimmunity (TA) has been regularly associated with chronic urticaria  both in adults and in children and less frequently to several dermatological diseases such as vitiligo, alopecia areata, post-adolescent acne and atopic dermatitis. The aim of the study was to verify the prevalence of TA and the possible association of atopy and TA in children affected by skin disease.
Research frontiers

Important areas of research related to this study are represented by the field of pediatric dermatology and allergology. More in particular, this study aimed to verify the association between TA and skin diseases in a population of atopic children.
Innovations and breakthroughs

To our knowledge, this is the first report showing a significant prevalence of TA in a population of atopic children affected by skin disease and a significant risk of these atopics to show TA.
Applications

This study can result in future researches confirming the authors’ findings and, moreover, understanding the pathophysiological basis underlining the association between TA and skin diseases in atopic children.
Terminology

Atopy is defined as serum-specific IgE positivity against inhalant allergens suspected on the basis of clinical history and diagnosed by skin prick tests as well as by measuring specific IgE assay (> 0.36 kUA/L - ImmunoCap 0-100).
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Table 1 Differences between some clinical characteristics of the skin disease affected children divided into atopics and not atopics.
	
	Atopics n.212
	Not atopics n.112
	Statistical analysis

	Age in years (mean ± SD)
	6.3+/-4.18
	5.55+/-3.67
	P = 0.1

	Sex (male %)
	111/212 (52.8%)
	48/112 (42.8%)
	P = 0.26

	Family history of

atopy (%)
	188/212 (88.67%)
	93/112 (83.03%)
	P = 0.91

	Family history of thyroid diseases (%)
	93/212 (43.86%)
	43/112 (38.39%)
	P = 0.6


Table 2 Thyroid autoimmunity in skin disease affected children divided into atopics and not atopics

	
	Thyroid autoimmunity 

(%)


	Atopics

(%)
	Not atopics

(%)
	Statistical analysis

	All skin diseases 
	9.6
	29/212 (13.67)
	3/112 (2.67)
	P = 0.0016

OR = 5.76 (1.71-19.35)

	Atopic dermatitis


	8.02
	13/113 (11.5)
	2/74 (2.7)
	P = 0.03

OR= 4.68 (1.02-21.38)

	Alopecia aerata


	100
	2/2
	0
	NA

	 Chronic urticaria 
	17.5
	7/26 (26.9)
	0/14 
	P = 0.0326

	Acute urticaria 
	8.42
	7/71 (9.85)
	1/24 (4.1) 
	P = 0.38
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