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ABSTRACT Introduction: Atopic dermatitis (AD) is a global health problem. There are no data on the association
of AD with obsessive-compulsive disorder (OCD).

Objectives: This study aimed to map a wide spectrum of different diseases among patients with atopic
dermatitis compared to healthy controls in the Region of Jonkoping County, Sweden with special
focus on OCD.

Methods: We conducted a retrospective case control study from January 1°* 2013 until December 31*
2021 using an electronic medical records database covering the entire population of the County of
Jonkoping. ICD-10 codes were used to identify patients with AD. Individuals without AD served as
controls. A total number of 398,874 citizens under the age of 90 was included in this study and among
these 2,946 individuals were diagnosed with AD. Regression analysis was performed to describe the
risk for comorbidities in patients with AD compared to controls, adjusted for age and gender.

Results: We found an association between obsessive-compulsive disorder (OCD) in patients with AD
(adjusted odd ratio 2.0, 95% confidence interval 1.5-2.7, p<0.001). Other results are in the line with
other studies.
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Conclusion: Pointing to previous studies, the cause of AD and OCD share several gene-environmental

mechanisms and this association should be further studied on larger populations. The results of the
present study underline the need for dermatologists to be aware of OCD and to screen for this condi-
tion in AD patients because early diagnosis and treatment may improve outcome.

Introduction

Atopic dermatitis (AD) is a chronic inflammatory disease
with a lifetime prevalence of up to 20% [1]. The disease is
associated with an impaired skin barrier, elevated levels of
total immunoglobulin E (IgE) and immune dysregulation.
Genetic predisposition and environmental triggers are likely
involved in causing the disease [2]. Treatment strategies usu-
ally involve moisturizing regimes, topical anti-inflammatory
preparations, phototherapy and, in severe cases systemic
therapy [3, 4]. AD usually develops in children as part of the
atopic march, thus frequently occurs together with asthma
and allergic rhinitis in the same individual [5). Different sub-
types of hand eczema are additional conditions that have
well-established associations with AD [6]. Several studies
have indicated that the burden of comorbidity reaches well
beyond the atopic march and hand dermatitis [7-9]. Previ-
ous studies have shown that patients with AD have an in-
creased risk of bacterial, viral and fungal infections [9-12].
Several studies have detected a positive association between
AD and allergic and autoimmune diseases. Furthermore, al-
opecia areata has been shown to increase the risk of AD [8].
Most recently, a large population-based study conducted in
Sweden has indicated significant autoimmune comorbidity
of adults with AD, pointing to autoimmune dermatological,
gastrointestinal and rheumatological diseases [13].

An association between overweight/obesity and AD has
been significantly observed in North America and Asia, but
not in Europe [14]. Data has shown a greater risk for conges-
tive heart failure and coronary artery disease in adults with
AD, while results on increased risk in AD for myocardial
infarction and stroke have varied [15].

The association between AD and cancer is the subject of
several previous studies but results are ambiguous. [8, 16].
Depression, suicidality and anxiety are more frequently
occurring in patients with AD compared to the non-AD
population [17, 18]. Several studies show that atopic dis-
ease and atopic eczema correlate to an increased risk of
developing attention deficit/hyperactivity disorder (ADHD)
and autism spectrum disorder later in life [19-21]. Data is
limited when it comes to the association between AD and
obsessive-compulsive disorder (OCD). Two studies exam-
ined the association of OCD in mothers of children with AD

where results showed that having a child with AD does not

influence their mothers in terms of OCD and health-related
quality of life [21, 22].

Objectives

Establishing comorbidity seen in AD can help to further
understand the complex pathogenesis of AD, contribute to
finding improved treatment strategies, and thus improve
quality of life in AD patients. Consequently, studies investi-
gating comorbidities related to AD are of great importance
in order to screen for and treat them as early as possible. This
study aimed to determine the association between AD and
selected diagnoses, including OCD, in the population of the
Region Jonkoping, Sweden.

Methods

In this retrospective population-based case-control study,
patients and controls were identified from Cosmic R8; the
electronic medical record (EMR) used by the regional health-
care provider. All registered citizens of the Region Jonkoping
under the age of 90 were included from January 1,2013, un-
til December 31, 2021, also including those who had never
contacted a regional state facility. The case group included
all individuals with one of the following ICD-10 diagnoses;
L209 Atopic dermatitis, unspecified; L208A Atopic dermati-
tis in children without food allergy; L208B Atopic dermatitis
in children with food allergy; 1.208G Atopic dermatitis in
adult; registered in the Dermatology and Venereology Clinic
or in the Pediatric Clinic. The control group included all cit-
izens of the region who had never been diagnosed with one
of the mentioned L20- diagnoses in one of the two clinics.
For each individual, data was collected about gender and
age. In the case group, age was defined as the patients’ age
the first time they acquired an AD diagnosis and for controls
as their age on December 31, 2021. Ethical approval for this
study was obtained by Swedish Ethical Review Authority
(Dnr 2022-00212-01).

A literature search was performed in PubMed on articles
exploring atopic dermatitis and comorbidities and resulted
in an arbitrary selection of 82 comorbidity diagnoses. Each
individual, both cases and controls, was matched with each
comorbidity in Cosmic R8 and it was registered if they had

received one of the diagnoses during the test period. The data
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was coded so that the person performing the analysis was
blinded to personal information about the subjects.

Data were processed into a Statistical Package for the
Social Sciences (IBM SPSS version 27.0) data sheet for statis-
tical analysis. Continuous data were described as mean=SD.
To estimate the risk of comorbidity the odds ratio (OR) pre-
sented with a 95% confidence interval (CI) was calculated
using a binominal logistic regression and ORs were adjusted

for age and sex and presented as such unless stated otherwise.

Results

The study included all 398,874 citizens of Jonkoping County
under the age of 90 that were registered in Cosmic R8 and
were alive on December 31, 2021. Among these, 2,946
(0.7%) were included in the case group and 395,928 (99.3 %)
in the control group. There were 1,229 males and 1,717 fe-
males in the case group and 201,732 males and 194,196 fe-
males in the control group. The mean age in the case group
was 23.2 years and most patients (34.6 %) were seen in the
age groups 0-9. The control group had a more homogenous
distribution between the age groups and a mean age of 40.5
years. (Table 1)

Our results showed that patients with atopic dermati-
tis had an increased risk for several comorbidities includ-
ing OCD (OR = 2.0; 95% CI =1.5-2.7), anxiety disorders
(OR =1.5;95% CI = 1.4-1.7), depressive episodes and sleep
disorders (OR = 1.4, 95% CI = 1.3-1.6; OR = 1.8, 95%

CI = 1.6-2.0) (Table 2). Further, ADHD was significantly in-
creased in AD.

Furthermore, our result indicated a positive association
between AD and autoimmune disorders such as vitiligo
(OR =3.5;95% CI =2.2-5.4), alopecia areata (OR =3.9; 95%
CI = 2.8-5.5), Crohn’s disease (OR = 3.4; 95% CI = 2.4-4.9)
as well as ulcerative colitis (OR =2.2; 95% CI = 1.5-3.2).

Positive associations were seen among infections: other
bacterial intestinal infections (OR =2.4; 95% CI = 1.7-3.4),
erysipelas (OR = 3.4; 95% CI =2.8-4.2), streptococcus and
staphylococcal infection (OR =5.9; 95% CI = 4.6-7.4),
herpes viral infections (OR = 3.3; 95% CI = 2.8-3.9), viral
infections (OR = 1.6; 95% CI = 1.5-1.7), dermatophytosis
(OR =2.5; 95% CI = 2.2-2.8), candidiasis (OR = 2.1; 95%
CI = 1.8-2.4), Lyme disease (OR = 1.7, 95% CI = 1.4-2.0)
and impetigo (OR = 4.9; 95% CI = 4.5-5.4) and streptococ-
cal sepsis were significantly associated with AD (OR = 3.9;
95% CI = 1.3-12.3).

Significantly increased risk of having cardiovascular
disorders for patients with AD was found for hypertension
(OR = 2.2; 95% CI = 1.9-2.6), dyslipidaemia (OR = 1.8,
95% CI = 1.5-2.2), atherosclerosis (OR = 3.5; 95% CI =
1.9-6.2), cerebral infarction (OR = 3.0; 95% CI = 2.0-4.6),
angina pectoris (OR =1.9; 95% CI = 1.3-2.8) and chronic
ischemic heart disease (OR = 2.0; 95% CI = 1.5-2.8). The
diagnosis Z72 Problems related to lifestyle was significantly
increased in the AD group (OR = 1.5, 95% CI = 1.3-1.8).
The diagnoses include the sub-diagnoses Z72.0 Tobacco use,

Table 1. Table showing patients demographics patients with atopic dermatitis and controls.

Atopic Dermatitis Controls
] M F
395928 201732 194196
Age

Mean (+SD) | 23.2 (20.6) 19.9 (20.5) | 25.6 (20.3) | 40.5 (23.8) 39.9 (23.5) | 41.0 (24.1)

0-9 989 34.6 535 454 45012 11.4 23106 21906

10-19 531 18.0 217 314* 46627 11.8 23916 22711

20-29 474 16.1 138 336%* 54388 13.7 28376 26012

30-39 319 10.8 92 227% 55676 14.1 29045 26631

40-49 228 7.7 98 130% 45980 11.6 23725 22255

50-59 189 6.4 78 111% 48409 12.2 24908 23501

60-69 123 4.2 41 §2¢ 41034 10.4 20813 20221

70-79 78 2.7 27 51° 38717 9.8 19093 19624

80-89 15 0.5 3 12 20085 5.1 8750 11335

n = number, M = male, F = female

* OR for females to develop eczema is 1.517 (95% CI 1.277-1.801)
** OR for females to develop eczema is 2.635 (95% CI 2.163-3.210)
# OR for females to develop eczema is 2.677 (95% CI 2.102-3.409)
% OR for females to develop eczema is 1.412 (95% CI 1.087-1.834)
& OR for females to develop eczema is 1.506 (95% CI 1.128-2.011)
* OR for females to develop eczema is 2.054 (95% CI 1.413-2.987)

> OR for females to develop eczema is 1.836 (95% CI 1.152-2.925)
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772.1 Alcohol use, Z72.2 Drug use, Z72.3 Lack of physical
exercise, Z72.4 Inappropriate diet and eating habits, Z72.5
High-risk sexual behaviour, Z72.6 Gambling and betting,
772.8 Other problems related to lifestyle and Z72.9 Prob-
lems related to lifestyle, unspecified.

None of the studied malignant diagnoses were signifi-
cantly increased in the AD population (Table 2).

To our knowledge, this is the first large population-based
study describing a significant association between OCD and
AD. There are only two previous studies analyzing the asso-
ciation between AD and OCD, but the authors studied symp-
toms of OCD in mothers of children with AD and found that
AD in the child did not influence their mothers in terms of
OCD |22, 23]. However, our study only included 42 patients
diagnosed with OCD which makes studies on additional and
preferably larger populations essential to further investigate
the association.

OCD is characterized by recurrent thoughts, urges or im-
ages that lead to repetitive behavior or mental acts, causing
distress and anxiety. These are severely time-consuming and/
or cause impairment in social, occupational or other import-
ant situations [24]. The estimated one-year prevalence of
OCD is 1.2% and the estimated lifetime prevalence is 2.3%,
with an onset usually seen before the age of 30 [25]. During
our test period of nine years, 1.4% of the AD patients were
diagnosed with OCD, which correlates somewhat with the
global prevalence, but it was significantly less prevalent in
the control group (0.6%). The reason for the generally lower
prevalence of OCD in the population of Jonkoping com-
pared to the global population cannot easily be explained
and further studies are needed on large groups. The comor-
bidities most often seen with OCD are additional psychiatric
disorders [26].

Previous studies and reviews investigated the role of the
immune system in the pathophysiology of OCD [27-29].
There is some evidence that persistent low-grade inflamma-
tion is seen in OCD patients [28]. Specifically, the cytokines
IL-4 and IL-17 are elevated in both AD and OCD [30-32].
Autoantibodies against the basal ganglia are almost five
times more likely to be detected in patients with OCD com-
pared to controls. In some cases of OCD infectious agents,
such as streptococcus, other bacteria, viruses and parasites
are seen as triggers of autoimmunity [28]. In some children,
the onset or exacerbation of OCD is seen in association with
Streptococcus A infection. The condition is named pediat-
ric autoimmune neuropsychiatric disorder associated with
group A streptococci (PANDAS). Hypothetically, Streptococ-
cus A triggers an autoimmune reaction that interacts with
neurons in the basal ganglia and causes OCD [33].

The above-mentioned studies suggest that a dysregulated
inflammatory response might contribute to the occurrence

of OCD and this could potentially explain the association
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with AD. Furthermore, if microbes can trigger autoimmu-
nity that leads to OCD, it is not irrelevant to consider in-
creased skin infection in AD as a possible risk factor for
OCD. A total-population-based Swedish study found a sig-
nificant association between OCD and several autoimmune
diseases including psoriasis vulgaris (32%). However, AD
was not included in the study. The authors evaluated the risk
of 40 autoimmune diseases in people with OCD and their
relatives and found an increased risk for autoimmune dis-
ease in first-degree relatives to patients with OCD compared
to second- and third-degree relatives. Their results suggest a
potential genetic link between OCD and autoimmune dis-
eases[34]. Similar studies could be performed with OCD and
AD to see if there are indications of genetic linkage between
the two diseases.

In conclusion, the two conditions likely share several
common gene-environmental pathways. Optimized treat-
ment of AD to restore the skin barrier and prevent skin in-
fections might be of great importance in order to prevent
OCD. For future research, larger populations should be in-
cluded and it should be investigated if those with both AD
and OCD also have been diagnosed with PANDAS and if
they have other autoimmune diseases or infections in close
temporal association with the onset of OCD. The connec-
tion should be adjusted for comorbidity diagnoses shared
between AD and OCD, such as anxiety disorder and depres-
sion. Studies to see if OCD and AD share genetic material/
activated gene sequences could also be interesting.

Depression and anxiety occurred more frequently in pa-
tients with AD compared to the control population, which
was in line with earlier findings. Sleep disturbance was in-
creased in AD patients in this study. Sleep disturbance, pru-
ritus, stigma, social isolation and poor quality of life are
associated with AD and might contribute to this correlation
[9, 35, 36]. Pruritus and inflammation as part of AD can lead
to sleep disturbances which in turn may cause depression
and anxiety [9]. The systemic inflammation seen in AD is an-
other possible explanation for the connection since inflam-
matory proteins are elevated in depressed patients in blood
and cerebrospinal fluid [37-39]. Cytokines can affect neu-
rotransmission and behaviors and emotions associated with
both sickness and depression [40].

This study found that ADHD was significantly in-
creased in the AD group which is in line with previous
studies [41, 42]. Most of these studies however include only
children or analyze children and adults separately [19-21].
Buske-Kirschbaum ez al propose three different explanations
for the association between AD and ADHD: 1) Allergic in-
flammation and psychologic stress due to chronic disease
leads to the release of inflammatory cytokines that interfere
with the maturation of prefrontal cortex regions and neuro-

transmission involved in AHDH pathology; 2) elevated stress



levels in ADHD trigger AD or 3) the conditions are separate
but have shared risk factors (eg. genetics, prenatal stress)
that increase the risk of developing both disorders [43].

Similar to previous studies we saw increased risk for a
number of infections and autoimmune diseases in the AD
group. Somewhat surprisingly, we found an increase in Lyme
disease in the AD group which logically cannot be explained
by a default skin barrier. Literature is scarce on the area and
future studies on the connection and potential co-factors,
such as neuroborreliosis, could be interesting.

The positive association between AD and Crohn’s dis-
ease, ulcerative colitis, celiac disease, alopecia areata and
vitiligo detected in this study, correlates well with previous
study results [8, 13, 44]. Inflammatory bowel disease, psori-
asis and alopecia areata share several genetic risk loci with
AD [45-47]. A German cohort study showed an increased
risk of rheumatoid arthritis and inflammatory bowel disease
(and a decreased risk for type 1 diabetes) in combination
with AD, independent of known risk alleles [48]. Elevated
levels of Th1, Th2 and Th17 responses are present in the
pathogenesis of both inflammatory bowel disease and atopic
dermatitis [10, 49].

We found a significant association with several comor-
bidities that can be categorized as cardiovascular disease.
Four well-known risk factors for cardiovascular disease were
also increased in the AD group, e.g. hyperlipidemia, obesity,
hypertension and diabetes. Poor health behavior is often
seen in patients with AD. They have a higher incidence of
smoking, drinking alcohol at a young age and have reduced
physical activity. Children with AD participate less in sports
and play more videogames [50, 51]. This was to some extent
reflected in our results. These combined increased cardio-
vascular risk factors, as well as the aforementioned frequent
sleep disturbance in patients with AD, likely play an import-
ant role in the development of cardiovascular disease in the
AD population [7]. The systemic inflammation seen in AD
and to some extent in cardiovascular disease as well as in
some of the cardiovascular risk factors might be one reason
for the association, as well as genetic factors [52, 53]. Two
studies however found an increased risk for cardiovascular
disease and stroke in AD patients initially but not after ad-
justing for cardiovascular risk factors, which suggests that
poor health behavior and cardiovascular risk factors are the
major reason for increased cardiovascular disease in AD pa-
tients, rather than systemic inflammation [54, 55]. We did
not choose to adjust for cardiovascular risk factors when an-
alyzing the odds ratio for cardiovascular disease. Thus this
study does not contribute to deeper insight into the mecha-
nism for the connection between such conditions and AD.
Generally, cardiovascular risk factors are seen less often in

association with AD compared to psoriasis [56].

This study has several strengths. We used an electronic
medical record for the collection of all data. These records
allowed easy access to data that was required for the anal-
ysis. This furthermore enabled a large study population.
We chose to only include patients in the study group that
received their AD diagnosis in the Dermatology or Pediat-
ric Clinic. At these clinics, physicians have more specialized
competence to correctly recognize these conditions than in
other clinics. Understandably, this means that those with
an AD diagnosis from another clinic were included in the
control group rather than the study group, as were those
who received an AD diagnosis before and not during the
test period. Most probably, the patients in our study group
have a moderate to severe degree of disease and most of
the AD diagnoses included in the control group have mild
symptoms. This can affect the results in different ways. It
might make significant associations between AD and the
different comorbidity more difficult since those with one
of the examined comorbidities in the control group might
have AD. If that is the case, then that would mean that their
exclusion from the control group would make our results
even more significant. On the other hand, it could be specu-
lated that comorbidity is mostly seen in moderate to severe
AD, which strengthens the choice of inclusion criteria. A
limitation of this study was that we did not specify the de-
gree of AD symptoms, so we are not able to analyze disease
severity and how it correlates to comorbidity. Another lim-
itation is that we initially only adjusted for age and gender.
As discussed above, metabolic diseases share risk factors
with some common comorbidity in AD. Unless we adjust
for those risk factors nothing can be said about a causal as-
sociation between cardiovascular comorbidity and AD. The
connection between AD and OCD should be adjusted for
shared comorbidity. In agreement with the current litera-
ture, we found an increased risk for allergic rhinitis, allergic
asthma and atopic conjunctivitis in AD patients. This is in
line with previous knowledge and can be used as validation
of the diagnostic code for AD [5]. We did not choose to
validate every comorbidity diagnosis since this study was
intended as a screening for multiple comorbidities in order

to detect interesting correlations.

Conclusions

Our results strengthen the knowledge that a wide spectrum
of comorbidity is seen in AD. We found an increased risk
between AD and OCD. These findings are essential for clini-
cians seeing patients with AD. Early detection and treatment
of OCD are crucial for optimal treatment of AD and the
quality of life of AD patients. Future nationwide studies are

needed to confirm our results.

Original Article | Dermatol Pract Concept. 2023;13(1):e2023053



References

10.

11.

12.

13.

14.

15.

16.

17.

Weidinger S, Beck LA, Bieber T, Kabashima K, Irvine AD. Atopic
dermatitis. Nat Rev Dis Primers. 2018;4(1):1.

Lyons JJ, Milner JD, Stone KD. Atopic dermatitis in children:
clinical features, pathophysiology, and treatment. Immunol Al-
lergy Clin North Am. 2015;35(1):161-83.

Eichenfield LE, Tom WL, Berger TG, Krol A, Paller AS,
Schwarzenberger K, et al. Guidelines of care for the management
of atopic dermatitis: section 2. Management and treatment of
atopic dermatitis with topical therapies. ] Am Acad Dermatol.
2014;71(1):116-32.

Sidbury R, Davis DM, Cohen DE, Cordoro KM, Berger TG,
Bergman JN, et al. Guidelines of care for the management
of atopic dermatitis: section 3. Management and treatment
with phototherapy and systemic agents. ] Am Acad Dermatol.
2014;71(2):327-49.

Kapoor R, Menon C, Hoffstad O, Bilker W, Leclerc P, Mar-
golis DJ. The prevalence of atopic triad in children with
physician-confirmed atopic dermatitis. ] Am Acad Dermatol.
2008;58(1):68-73.

Ruff SMD, Engebretsen KA, Zachariae C, Johansen JD, Silver-
berg JI, Egeberg A, et al. The association between atopic derma-
titis and hand eczema: a systematic review and meta-analysis. Br
J Dermatol. 2018;178(4):879-88.

Brunner PM, Silverberg JI, Guttman-Yassky E, Paller AS,
Kabashima K, Amagai M, et al. Increasing Comorbidities Sug-
gest that Atopic Dermatitis Is a Systemic Disorder. The Journal
of investigative dermatology. 2017;137(1):18-25.

Paller A, Jaworski JC, Simpson EL, Boguniewicz M, Russell JJ,
Block JK, et al. Major Comorbidities of Atopic Dermatitis: Be-
yond Allergic Disorders. Am J Clin Dermatol. 2018;19(6):821-38.
Silverberg JI. Comorbidities and the impact of atopic dermatitis.
Ann Allergy Asthma Immunol. 2019;123(2):144-51.

Sun D, Ong PY. Infectious Complications in Atopic Dermatitis.
Immunol Allergy Clin North Am. 2017;37(1):75-93.

Patel D, Jahnke MN. Serious Complications from Staphylococcal
aureus in Atopic Dermatitis. Pediatr Dermatol. 2015;32(6):792-6.
Daeschlein G, von Podewils S, Bloom T, Assadian O, Napp
M, Haase H, et al. Risk factors for MRSA colonization in
dermatologic patients in Germany. ] Dtsch Dermatol Ges.
2015;13(10):1015-22.

Ivert LU, Wahlgren CF, Lindelof B, Dal H, Bradley M, Johans-
son EK. Association between atopic dermatitis and autoimmune
diseases: a population-based case-control study. Br J Dermatol.
2021;185(2):335-42.

Zhang A, Silverberg JI. Association of atopic dermatitis with be-
ing overweight and obese: a systematic review and metaanalysis.
J Am Acad Dermatol. 2015;72(4):606-16.e4.

Silverberg JI. Association between adult atopic dermatitis,
cardiovascular disease, and increased heart attacks in three
population-based studies. Allergy. 2015;70(10):1300-8.
Legendre L, Barnetche T, Mazereeuw-Hautier ], Meyer N,
Murrell D, Paul C. Risk of lymphoma in patients with atopic
dermatitis and the role of topical treatment: A systematic review
and meta-analysis. ] Am Acad Dermatol. 2015;72(6):992-1002.
Yu SH, Silverberg JI. Association between Atopic Dermatitis and
Depression in US Adults. The Journal of investigative dermatol-
ogy. 2015;135(12):3183-6.

Original Article | Dermatol Pract Concept. 2023;13(1):€2023053

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Thyssen JP, Hamann CR, Linneberg A, Dantoft TM, Skov L,
Gislason GH, et al. Atopic dermatitis is associated with anxiety,
depression, and suicidal ideation, but not with psychiatric hospi-
talization or suicide. Allergy. 2018;73(1):214-20.

Chen MH, Su TP, Chen YS, Hsu JW, Huang KL, Chang WH, et
al. Is atopy in early childhood a risk factor for ADHD and ASD?
a longitudinal study. ] Psychosom Res. 2014;77(4):316-21.
Schmitt J, Buske-Kirschbaum A, Roessner V. Is atopic disease a
risk factor for attention-deficit/hyperactivity disorder? A system-
atic review. Allergy. 2010;65(12):1506-24.

Strom MA, Fishbein AB, Paller AS, Silverberg JI. Association be-
tween atopic dermatitis and attention deficit hyperactivity disor-
der in U.S. children and adults. Br ] Dermatol. 2016;175(5):920-9.
Gunduz S, Usak E, Ozen S, Gorpelioglu C. Obsessive Compul-
sive Symptoms and Quality of Life in mothers of Children With
Atopic Dermatitis. Actas Dermosifiliogr. 2017;108(5):432-7.
Olivera Pueyo ]. Mothers of Children With Atopic Dermatitis
Are Not More Prone to Obsessive-Compulsive Symptoms. Actas
Dermosifiliogr. 2017;108(5):392.

Substance Abuse and Mental Health Services A. CBHSQ Meth-
odology Report. Impact of the DSM-IV to DSM-5 Changes on
the National Survey on Drug Use and Health. Rockville (MD):
Substance Abuse and Mental Health Services Administration
(US); 2016.

Ruscio AM, Stein DJ, Chiu WT, Kessler RC. The epidemiology
of obsessive-compulsive disorder in the National Comorbidity
Survey Replication. Mol Psychiatry. 2010;15(1):53-63.

Brady CE. Obsessive-compulsive disorder and common comor-
bidities. J Clin Psychiatry. 2014;75(1):e02.

Marazziti D, Mucci F, Fontenelle LE Immune system and
obsessive-compulsive  disorder.  Psychoneuroendocrinology.
2018;93:39-44.

Gerentes M, Pelissolo A, Rajagopal K, Tamouza R, Hamdani N.
Obsessive-Compulsive Disorder: Autoimmunity and Neuroin-
flammation. Curr Psychiatry Rep. 2019;21(8):78.

Attwells S, Setiawan E, Wilson AA, Rusjan PM, Mizrahi R,
Miler L, et al. Inflammation in the Neurocircuitry of
Obsessive-Compulsive Disorder. JAMA Psychiatry. 2017;74(8):
833-40.

Simgek S, Yiiksel T, Cim A, Kaya S. Serum Cytokine Profiles
of Children with Obsessive-Compulsive Disorder Shows the
Evidence of Autoimmunity. Int J Neuropsychopharmacol.
2016;19(8).

Klonowska J, Glen J, Nowicki R], Trzeciak M. New Cytokines in
the Pathogenesis of Atopic Dermatitis-New Therapeutic Targets.
Int ] Mol Sci. 2018;19(10).

Rao NP, Venkatasubramanian G, Ravi V, Kalmady S,
Cherian A, Yc¢ JR. Plasma cytokine abnormalities in drug-naive,
comorbidity-free obsessive-compulsive disorder. Psychiatry Res.
2015;229(3):949-52.

Snider LA, Swedo SE. PANDAS: current status and directions for
research. Mol Psychiatry. 2004;9(10):900-7.

Mataix-Cols D, Frans E, Pérez-Vigil A, Kuja-Halkola R, Gromark
C, Isomura K, et al. A total-population multigenerational family
clustering study of autoimmune diseases in obsessive-compulsive
disorder and Tourette’s/chronic tic disorders. Mol Psychiatry.
2018;23(7):1652-8.

Silverberg JI, Gelfand JM, Margolis DJ, Boguniewicz M,
Fonacier L, Grayson MH, et al. Patient burden and quality



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

10

of life in atopic dermatitis in US adults: A population-based
cross-sectional  study. Ann  Allergy Asthma Immunol.
2018;121(3):340-7.

Silverberg JI, Garg NK, Paller AS, Fishbein AB, Zee PC. Sleep
disturbances in adults with eczema are associated with impaired
overall health: a US population-based study. The Journal of in-
vestigative dermatology. 2015;135(1):56-66.

Ford DE, Erlinger TP. Depression and C-reactive protein in US
adults: data from the Third National Health and Nutrition Ex-
amination Survey. Arch Intern Med. 2004;164(9):1010-4.
Tiemeier H, Hofman A, van Tuijl HR, Kiliaan AJ, Meijer J,
Breteler MM. Inflammatory proteins and depression in the el-
derly. Epidemiology. 2003;14(1):103-7.

Levine ], Barak Y, Chengappa KN, Rapoport A, Rebey M,
Barak V. Cerebrospinal cytokine levels in patients with acute de-
pression. Neuropsychobiology. 1999;40(4):171-6.

Raison CL, Capuron L, Miller AH. Cytokines sing the blues: in-
flammation and the pathogenesis of depression. Trends Immu-
nol. 2006;27(1):24-31.

Danielson ML, Bitsko RH, Ghandour RM, Holbrook JR, Kogan
MD, Blumberg SJ. Prevalence of Parent-Reported ADHD Diagno-
sis and Associated Treatment Among U.S. Children and Adoles-
cents, 2016. J Clin Child Adolesc Psychol. 2018;47(2):199-212.
Fayyad ], De Graaf R, Kessler R, Alonso ], Angermeyer M,
Demyttenaere K, et al. Cross-national prevalence and correlates
of adult attention-deficit hyperactivity disorder. Br ] Psychiatry.
2007;190:402-9.

Buske-Kirschbaum A, Schmitt ], Plessow F, Romanos M,
Weidinger S, Roessner V. Psychoendocrine and psychoneuroim-
munological mechanisms in the comorbidity of atopic eczema
and attention deficit/hyperactivity disorder. Psychoneuroendocri-
nology. 2013;38(1):12-23.

Mohan GC, Silverberg JI. Association of Vitiligo and Alope-
cia Areata With Atopic Dermatitis: A Systematic Review and
Meta-analysis. JAMA Dermatol. 2015;151(5):522-8.

Weidinger S, Willis-Owen SA, Kamatani Y, Baurecht H, Morar
N, Liang L, et al. A genome-wide association study of atopic
dermatitis identifies loci with overlapping effects on asthma and
psoriasis. Hum Mol Genet. 2013;22(23):4841-56.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

S6.

Paternoster L, Standl M, Waage ], Baurecht H, Hotze M,
Strachan DP, et al. Multi-ancestry genome-wide association
study of 21,000 cases and 95,000 controls identifies new risk
loci for atopic dermatitis. Nat Genet. 2015;47(12):1449-56.
Ellinghaus D, Baurecht H, Esparza-Gordillo J, Rodriguez E,
Matanovic A, Marenholz I, et al. High-density genotyping study
identifies four new susceptibility loci for atopic dermatitis. Nat
Genet. 2013;45(7):808-12.

Schmitt J, Schwarz K, Baurecht H, Hotze M, Folster-Holst R,
Rodriguez E, et al. Atopic dermatitis is associated with an in-
creased risk for rheumatoid arthritis and inflammatory bowel
disease, and a decreased risk for type 1 diabetes. ] Allergy Clin
Immunol. 2016;137(1):130-6.

Geremia A, Biancheri P, Allan P, Corazza GR, Di Sabatino A.
Innate and adaptive immunity in inflammatory bowel disease.
Autoimmun Rev. 2014;13(1):3-10.

Silverberg JI, Greenland P. Eczema and cardiovascular risk fac-
tors in 2 US adult population studies. J Allergy Clin Immunol.
2015;135(3):721-8.¢6.

Strom MA, Silverberg JI. Associations of Physical Activity
and Sedentary Behavior with Atopic Disease in United States
Children. J Pediatr. 2016;174:247-53.€3.

Nastatek M, Wojas-Pelc A, Undas A. Plasma fibrin clot proper-
ties in atopic dermatitis: links between thrombosis and atopy. J
Thromb Thrombolysis. 2010;30(2):121-6.

Silverberg JI, Becker L, Kwasny M, Menter A, Cordoro KM, Paller
AS. Central obesity and high blood pressure in pediatric patients
with atopic dermatitis. JAMA Dermatol. 2015;151(2):144-52.
Drucker AM, Li WQ, Cho E, Li T, Sun Q, Camargo CA, Jr., et
al. Atopic dermatitis is not independently associated with nonfa-
tal myocardial infarction or stroke among US women. Allergy.
2016;71(10):1496-500.

Andersen YME, Egeberg A, Gislason GH, Hansen PR, Skov L,
Thyssen JP. Risk of myocardial infarction, ischemic stroke, and
cardiovascular death in patients with atopic dermatitis. J Allergy
Clin Immunol. 2016;138(1):310-2.¢3.

Radtke MA, Schifer I, Glaeske G, Jacobi A, Augustin M. Prev-
alence and comorbidities in adults with psoriasis compared to
atopic eczema. ] Eur Acad Dermatol Venereol. 2017;31(1):151-7.

Original Article | Dermatol Pract Concept. 2023;13(1):e2023053



