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Background
Alopecia areata (AA) has multiple aetiology such as genetic and environmental
triggers.
Aims
To assess the recovery rate of AA and examine the associated psychiatric
problems. Additionally, the relationship between clinical, psychiatric, and
laboratory biomarkers and alopecia outcomes were investigated, along with
potential risk factors that could aid in treating alopecia.
Patients and methods
A prospective cohort research included 42 AA patients and 45 healthy controls.
Group A (active disease), group B (inactive disease), and group C (healthy control)
were based on illness outcomes after 3 months of treatment. The Severity of
Alopecia Tool (SALT), treatment regimens, laboratory investigation Interleukins 19
and 33 (IL-19 and IL-33), SymptomChecklist 90, and post-traumatic stress disorder
Checklist for DSM-5 (PCL-5) were evaluated.
Results
After 3monthsof therapy, the incidenceof inactiveAAwas found tobe57.14%.Being
females with family history of dermatitis were highly related with active illness, while
smoking and unmarried patients were associated with inactive disease. After 3
months of treatment, active illness had the highest mean IL-33 and IL-19 levels.
Conclusion
The active disease group exhibited the highest mean IL-33 and IL-19 levels at
baseline following three months of treatment. Our patients had 7.1% somatization,
7.1% obsessive-compulsive symptoms, 4.8% depression, 4.8% anxiety, 15.9%
anger-hostility, 35.7% phobic-anxiety, 26.2% paranoid ideation, 4.8%
psychoticism, and 61.9% post-traumatic stress disorder. AA outcomes were
linked to females, a family history of dermatological disorders, smoking, being
single, and higher mean IL-33 and IL-19 levels. Psychosis was highly linked with
active AA. Only khellin and Ultraviolet A improved AA results.
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Introduction
Alopecia areata (AA) is a nonscarring hair disorder that
affects ∼0.5–2% of the global population, and its specific
cause is still unknown. Multiple factors such as genetic
inheritance, environmental triggers, impaired hair growth,
and altered inflammatory and immunological systems
contribute to the development of this condition [1].

Imbalances in several systemic helper T cells (Th1),
Th2, and Th17 cytokines have been observed in
y | Published by Wolters Kl
patients with AA [2]. Additionally, proinflammatory
cytokines belonging to the Interleukins (IL-1) family
have been linked to the etiology of this disease [3]. For
example, IL-33, an IL-1 family cytokine produced by
both immune and nonimmune cells [4], interacts with
the ST2 receptor, which exists in two forms:
transmembrane (ST2L) and soluble (sST2) [5]. The
transmembrane form is expressed in various cell types,
including Th2 and Th1 cells, CD8+ cells, Tregs, and
mast cells, and it plays a role in initiating immune-
mediated inflammatory responses [6]. IL-19, another
uwer - Medknow DOI: 10.4103/ejdv.ejdv_55_23
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biomarker belonging to the IL-10 subfamily [7],
possesses unique characteristics such as target cell
modulation and nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-κB)-independent
actions. It is also induced by epithelial cells in
response to stimulation [8]. However, IL-19 does not
promote immunoglobulin synthesis [9]. Hair follicle-
specific immunoglobulin neutralizer concentrations are
higher in the peripheral blood of patients with AA [10].
Recent advancements in understanding the
immunological mechanisms involved have led to the
developing of new therapeutic options, although the
response rates vary [1].

On the other hand, it has been suggested that AA
could be a psychosomatic disorder triggered by stressful
life events. Therefore, it has been proposed to classify
AA as either a primary dermatological condition with
associated mental health conditions or a primary
mental health disorder with dermatological
complications [11]. Most quantitative research has
predominantly centered on anxiety and depression
concerning AA. Okhovat et al.‘s meta-analysis,
encompassing eight studies, disclosed that adults with
AAare 2.50 timesmore likely to experience anxiety [12].
Other studieshave further suggested that adultswithAA
exhibit a heightened likelihood of being diagnosed with
an anxiety disorder comparedwith healthy controls [13].
When contrasting the level of anxiety symptoms in
individuals with AA to those with other
dermatological diagnoses, mixed results have been
reported [14]. Regarding depression, the meta-
analysis revealed that adults with AA are 2.71 times
more likely to experience depression [12]. Similar to
anxiety, the comparison of depression levels between
individualswithAAand thosewithotherdermatological
diagnoses remains unclear [15,16]. Few studies reported
other psychiatric problems for example, previous studies
have reported present of obsessive-compulsive disorder
in individuals with AA [17]. Furthermore, descriptive
studies have indicated that people with AA experience
significant emotional distress, including sadness,
insecurity, inadequacy, anxiety, suicidal thoughts, and
self-consciousness [18]. Moreover, these studies have
shown that individuals with AA face difficulties in daily
activities such as sports or social events due to fear of
judgmentbasedontheir appearance [19].These findings
suggest a shared etiology betweenAAandmental health
disorders, and some theories emphasize the role of
neuroendocrine immunology in this relationship [20].

Therefore, this study aimed to assess the recovery rate
of AA and explore the associated psychiatric problems.
Additionally, the study aimed to examine the
relationships between clinical, psychiatric, and
laboratory biomarkers and the outcomes of alopecia
areata and investigate potential risk factors that could
aid in treating this condition.
Patients and methods
Participants and study setting
A prospective cohort study enrolled 42 individuals
diagnosed with AA from the Dermatology,
Andrology, and Venerology Department at [blinded
for peer-review] outpatient clinic. The study was
initiated on January 1, 2022, and concluded on
February 1, 2023. Initially, 45 patients with AA
were enrolled; however, two participants did not
complete the study by not returning for follow-up.
The study also included 45 healthy participants as a
control group.

Individuals with other hair diseases, concurrent
infectious, inflammatory, or autoimmune cutaneous
or systemic conditions, and pregnant and lactating
females were excluded from the study. Participants
were categorized into three groups based on their
disease outcomes after three months of treatment:
group A: active disease, group B: inactive disease,
and group C: healthy control.

We determined that the inactive AA group was
inactive based on a comprehensive analysis. A
systematic review [21] highlighted the five most
distinctive trichoscopic findings in AA, namely
yellow dots, black dots, broken hairs, short vellus
hairs, and tapering hairs. Among these, yellow dots
and short vellus hairs were identified as the most
sensitive indicators for AA, whereas black dots and
tapering hairs were deemed the most specific.
Moreover, trichoscopy emerged as a valuable tool for
monitoring treatment response in AA cases. Positive
responses to treatment were characterized by an
increase in short vellus hairs. Conversely, tapering
hairs, broken hairs, and black dots exhibited a
reduction in treated cases. Notably, yellow dots
demonstrated the least responsiveness to the applied
treatments. This comprehensive trichoscopic analysis
allowed us to discern the inactive status of the AA
group under consideration [21].
Procedure
Sociodemographic and clinical data

A comprehensive medical history and physical
examination were conducted for all patients. The
scalp was examined to determine the extent,
location, and size of alopecia patches, while the
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entire body was thoroughly examined to identify any
alopecia patches in hairy areas. Nail examinations were
also performed to assess nail involvement.

The Severity of Alopecia Tool (SALT) was utilized to
evaluate the severity of AA and the clinical response,
following the AA Investigational Guidelines. The
SALT score is calculated by determining the
percentage of hair loss in four areas of the scalp
(vertex: 40%, right profile: 18%, left profile: 18%,
and posterior: 24%) and then summing up the
individual scores. A decrease in the SALT score
indicates hair regrowth, with a score of 0 indicating
complete regrowth [22].
Treatment regimens

Two types of treatment were administered to the
patients. The first treatment involved a three-month
course of topical steroid application (TOP) twice daily.
The second treatment involved the administration of
KUVA (khellin and Ultraviolet A) twice a week for
three months.
Laboratory investigation: Interleukins 19 and 33 (ILs)

A serum separator tube collected a 2ml venous blood
sample from each participant. After clotting for 30min
at room temperature, the samples were centrifuged at
1000×g for 15min. The serum samples were separated
and stored at −20°C. Upon testing, the samples were
thawed and subjected to a Magnetic Luminex Assay
(Multiplexed sandwich ELISA) using the Labscan
three-dimensional system, following the
manufacturer’s protocol (Luminex Discovery Assay:
Human premixed multi-Analyte Kit, USA,
Catalogue No. LXSAHM-02, Lot No. 145450).

The magnetic microparticles used in the assay were
pre-coated with antibodies specific to interleukins
bound to the interleukins in the samples and
standards. After removing any unbound substances
through washing, a biotinylated antibody cocktail
specific to the interleukins was added to each well.
Following another wash to remove the unbound
biotinylated antibody, streptavidin-phycoerythrin
conjugate (Streptavidin-PE) was introduced to bind
to the biotinylated antibody. After a final wash to
remove unattached Streptavidin-PE, the
microparticles were resuspended in buffer and
analyzed using the Luminex MAGPIX Analyzer.
The analyzer employed a magnet to hold the
superparamagnetic microparticles in a monolayer,
and two spectrally different Light Emitting Diodes
(LEDs) illuminated the beads. The first LED
identified the specific interleukins being detected,
while the second LED measured the magnitude of
the PE-derived signal, which was proportional to the
bound interleukins. An imaging CCD camera was used
to capture the images of each well. The results were
expressed in pictograms per millilitre (pg/ml).

Psychometric scales: The study employed two
psychometric scales: the Symptom Checklist 90
(SCL-90) [23] and PTSD Checklist for Diagnostic
and Statistical Manual of Mental Disorders(DSM)-5
(PCL-5) [24]. The SCL-90 is a 90-item psychological
assessment questionnaire that evaluates the degree of
disturbance caused by each item on a scale of 0–4. It
consists of nine subscales. The PCL-5 is a 20-item self-
report measure based on the DSM-5 criteria for
diagnosing post-traumatic stress disorder (PTSD). A
cut-off score of 33 or higher on the PCL-5 indicates
PTSD [25].

After 3 months, patients were evaluated by their disease
outcomes and categorized into two groups.
Statistical analysis
The statistical analysis was conducted using SPSS
version 26 (IBM, Armonk, NY, USA). The mean
and standard deviation were calculated for
continuous data, while the frequency (percent) was
computed for nominal data. The independent t-test
and Mann–Whitney test were used to compare means
between the two groups, and the χ2 test was employed
for nominal data comparison among the three study
groups. The ANOVA or Kruskal-Wallis test was used
to compare mean data among the three study groups.
Univariate and multivariate linear models were
performed to identify risk factors for active alopecia.
A P value less than 0.05 was considered statistically
significant.
Results
Sociodemographic and clinical data
In this study, we recruited 42 patients with AA and
categorized them into two groups based on their
disease outcomes after three months of treatment.
The incidence of inactive AA was 57.14% after
three months of therapy. Therefore, we divided the
groups: group A, active disease (N=18), and group B,
inactive disease (N=24). Additionally, we included 45
healthy individuals in group C, the control group.
Statistical analysis revealed significant differences
between groups A and B regarding sex, smoking
status, family history of dermatological conditions,
treatment regimens, and SALT score (Table 1).
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Group A had a higher proportion of females (72.2%)
than group B (33.3%). Group B received a higher
proportion of KUVA therapy (75%) and had more
smokers (41.7%) than group A. On the other hand,
group A had higher SALT scores and a higher
prevalence of family history of dermatological
diseases compared with group B (15.33±5.477 vs. 12
±6.33, 38.9% vs. 12.5%, respectively).

When comparing the three groups, statistically
significant differences were found in sex, marital
status, family history of dermatological diseases, and
IL33 and IL19 measures. Group A had a higher
proportion of females (72.2%) compared with the
other groups, while married participants were less
frequent in group A compared with the other groups.
The control group had the lowest mean levels of IL33
and IL19 compared with the other groups.
Results of SCL-90 scale and PCL-5
Among the case groups, group A had a higher
frequency of psychosis (11.1%), while group B had
no psychotic symptoms. Conversely, there was a
statistically significant difference between the control
and case groups regarding obsession, depression,
anxiety, and phobic anxiety. The case group had a
higher percentage of abnormal responses in these
domains than the control healthy group. Statistically
significant differences were also observed among the
three groups regarding anxiety and phobic anxiety.
Group A and B had a higher prevalence of
borderline anxiety (more than one-third of
participants) than the controls (8.9%). Additionally,
approximately one-third of group A and group B
participants had abnormal responses of phobic
anxiety compared with the controls (11.1%) (See
Table 2).
Relational studies
The univariate regression analysis for activating
alopecia with other parameters is presented in
Table 3. In terms of clinical variables, being female
(P=0.016) and receiving TOP (P=0.001) were
associated with increased susceptibility to alopecia.
Conversely, receiving KUVA (P=0.001) and being a
smoker (P=0.042) were associated with a decreased
risk of alopecia. In the multivariate regression analysis,
only using KUVA (P=0.005) was associated with a
decreased risk of active alopecia (See Table 4).
Discussion
This study aimed to evaluate the recovery rate of AA
and its association with psychiatric problems. We also
investigated the potential link between clinical,
psychological, and laboratory indicators and alopecia
outcomes and examined potential risk factors for the
treatment of alopecia. The incidence of inactive AA
was 57.14% after three months of therapy. Patients
with AA were enrolled and divided into two groups
based on their disease outcomes after three months of
treatment: group A (active disease) (N=18) and group
B (inactive disease) (N=24). Additionally, 45 healthy
individuals were included in group C, the control
group.
Biomarkers in clinical practice
The current study revealed a strong association
between females and a family history of dermatitis in
the active group after 3 months of treatment.
Conversely, smoking and being unmarried were
significantly associated with the inactive group.

The unexpected characteristics of AA have also been
noted as a source of worry in particular [18] with
women than men [26]. Stress and oxidative stress
have been suggested as potential factors in the
development of AA. Previous research has indicated
that individuals with AA who experience higher levels
of psychosocial stress exhibit a specific polymorphism
in their adrenocorticotropin receptor, leading to an
inadequate hormonal response to stress [27].
Another study has identified a direct relationship
between stress and AA, as cellular membranes
exposed to reactive oxygen species produce by-
products that can impair cellular function.
Significant levels of these metabolites have been
detected in AA patients’ plasma, red blood cells, and
scalps [28].

Smoking increases pro-inflammatory and decreases
anti-inflammatory cytokines [29]. Dai and colleagues
found that current smokers were more likely to acquire
AA than never-smokers, and the risk rose with the
number of smoking years and cigarettes smoked [30].
Many hypotheses have been offered about how
cigarette smoking affects hair follicles. The precise
mechanism of cigarette smoking affects hair follicles
remains unknown, although various theories have been
proposed [31].

Smoking affects humoral and cell-mediated immune
responses and has been connected to several disease
disorders. Smoking releases cytokines such as TNF-,
IL-1, and IL-6, which may cause an inflammatory
reaction around the hair follicle [30]. Hair follicles
usually have ‘immune privilege’, protecting them from
systemic immunological attacks [30,31]. Smoking
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Table 3 Univariate regression for activate Alopecia with other parameters

95.0% confidence
interval for B

B S.E. Wald Significance Exp (B) Lower Upper

Age 0.045 0.037 1.454 0.228 1.046 0.973 1.124

Female sex −1.649 0.681 5.853 0.016* 0.192 0.051 0.731

Married 0.619 0.634 0.954 0.329 1.857 0.536 6.431

Smoking 1.743 0.857 4.139 0.042* 5.714 1.066 30.633

History of other medical conditions 0.262 0.681 0.148 0.700 1.300 0.342 4.943

Family history of dermatological disease −1.494 0.784 3.631 0.057 0.224 0.048 1.044

Nail involvement −0.082 0.758 0.012 0.914 0.921 0.209 4.066

Previous attack −0.887 0.651 1.857 0.173 0.412 0.115 1.475

KUVA 2.351 0.737 10.170 0.001* 10.500 2.475 44.545

TOP −2.351 0.737 10.170 0.001* 0.095 0.022 .404

SALT score −0.094 0.055 2.898 0.089 0.910 0.817 1.014

IL33 −0.155 0.151 1.053 0.305 0.856 0.636 1.152

IL19 −0.00003 0.000028 1.152 0.283 1.000 1.000 1.000

Somatization −1.056 1.267 0.694 0.405 0.348 0.029 4.169

Obsessive-compulsive −1.056 1.267 0.694 0.405 0.348 0.029 4.169

Interpersonal sensibility −1.056 1.267 0.694 0.405 0.348

Depression −0.302 1.450 0.043 0.835 0.739 0.043 12.674

Anxiety −0.302 1.450 0.043 0.835 0.739 0.043 12.674

Anger-hostility 0.435 1.267 0.118 0.731 1.545 0.129 18.501

Phobic anxiety −0.241 0.649 0.138 0.710 0.786 0.220 2.804

Paranoid ideation −0.143 0.707 0.041 0.839 0.867 0.217 3.461

Probably PTSD −0.357 0.649 0.302 0.583 0.700 0.196 2.498

Psychosis is not included due to multicollinearity. *Significant P value.

Table 4 Multivariate regression for activate alopecia with other parameters

95.0% confidence
interval for B

B S.E. Wald Significance Exp(B) Lower Upper

Female sex −0.785 0.965 0.662 0.416 0.456 0.069 3.022

Smoking 1.154 1.185 0.949 0.330 3.172 0.311 32.350

KUVA 2.237 0.788 8.053 0.005* 9.363 1.998 43.889

*Significant P value.
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accumulates free radicals in hair follicles and may
disrupt immunological privilege and cause AA [30].

Other hypothesis suggested that smoking has
paradoxical effects in psychiatry, as it can reduce
mental stress while increasing physiological alertness.
Previous studies utilizing event-related potential have
demonstrated that smoking can diminish arousal and
potentially reduce stress in smokers [32]. Additionally,
nicotine, through its interaction with nicotinic
acetylcholine receptors (nAChRs), can modulate
pathways involved in stress response, anxiety, and
depression. Nicotine’s effects on emotionality are
complex due to the broad expression of nAChRs in
the brain, the multitude of nAChR subtypes, and
nicotine’s ability to activate and desensitize these
receptors. The activity of stress-related systems,
including stress hormone pathways and
neurotransmitter release, can be influenced by
nAChR activation. Nicotine can act as an anxiolytic
and an antidepressant, but long-term use may lead to
nicotine adaptations and increased anxiety and
depression during withdrawal [33]. Furthermore,
nicotine use is more prevalent among men, which
may explain the higher proportion of smokers in the
inactive group of AA patients.

The severity, comorbid problems, and family history
of AA patients suggest genetic factors. Two clinical
subgroups of AA, one with more severe
manifestations and higher incidence in patients with
affected family members, have also been supported [34].
Laboratory biomarkers
Following 3 months of treatment, the active group
exhibited the highest mean IL-33 and IL-19 levels at
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baseline. This finding aligns with Eid et al.‘s research
[35], which demonstrated significantly higher IL-33
levels in AA patients than in controls. Furthermore,
IL-33 levels were positively correlated with the severity
of clinical disease and the severity of alopecia measured
by the SALT score. The activation of the IL-33
receptor stimulates the immune system, releasing
proinflammatory cytokines and chemokines from
immune cells upon contact with IL-33 [36]. AA
hair follicle cells and dendritic cells are believed to
display increased action of MHC class I and II,
presenting autoantigens to CD8+ T cells, CD4+ T
cells, and natural killer (NK) cells [37]. These hair
follicle cells also produce cytokines and chemokines
that target CD4+ T cells and NK cells [38].

Previous studies have demonstrated that the
combination of IL-33 and IL-12 treatment ex vivo
induces high levels of IFN-γ in iNKT and human NK
cells [39]. IL-33 and IL-12 have also enhanced IFN
production and CD8+ T-cell effector activity [40].
Interferon (IFN) plays a significant role in recruiting
follicular leukocytes [41], and its binding to IFN
receptors triggers the release of cytotoxic granzymes
like Granzyme B. The accumulation of cytotoxic
granules and IFN leads to the destruction of hair
follicle cells and the disruption of the hair growth
cycle [42].

The administration of exogenous IL-33 causes the
expansion and activation of innate immune cells such
as type 2 innate lymphoid cells (ILC2), mast cells, and
basophils. These cells secrete type 2 cytokines (IL-4, IL-
5, IL-9, and IL-13), chemokines, and proinflammatory
mediators, including proteases, histamine, eicosanoids,
and IL-6 [4]. The significant relationship between IL-
33 and Th1 and Th2 type cytokines may explain the
increased IL-33 levels and its association with illness
severity and chronicity in this study.

Moreover, the patient groups exhibited significantly
higher levels of IL-19 than the control groups, and the
active group had higher levels of IL-19 than the inactive
group. This finding is consistent with the research
conducted by Ebrahim et al. (2020), which reported
higher serum IL-19 levels in all AA patients
compared with the control group In patients with
alopecia areata, CD4+, and Th17 cells were found to
infiltrate the dermis, particularly around hair follicles
[43]. ATh17-related autoimmunemechanism has been
proposed as a potential cause of AA [44].

Th17 cells activated by IL-23 generate various
cytokines, including tumor necrosis factor (TNF),
INF, IL6, IL17A, IL17F, IL21, and IL22 [45]. IL-
17A induces inflammatory cytokines and chemokines
that attract neutrophils, dendritic cells (DCs), and T
lymphocytes [46]. IL-19 has been shown to enhance
the activity of IL-17A, potentially through signal
transduction [47].

The restoration of various cytokine levels in the blood,
comparable with healthy controls, after effective
treatment for hair loss, indicates a connection
between systemic cytokine dysregulation and the
prevalence of AA [48].
Relation between alopecia and psychiatry problems
The present study identified various psychiatric
symptoms among AA patients. The percentage of
somatization was found to be 7.1%, obsessive-
compulsive symptoms 7.1%, depression 4.8%,
anxiety 4.8%, anger-hostility 15.9%, phobic-anxiety
35.7%, paranoid ideation 26.2%, psychoticism 4.8%,
and PTSD 61.9%. Compared with control groups, the
active AA group exhibited a significantly higher
percentage of psychosis at 11.1%. Additionally, the
cases group had higher rates of obsession, depression,
anxiety, and phobic anxiety than the control healthy
group.

The frequency of depression in AA patients ranged
from 2.9% [20] to 3.98% [49]. There is a growing
belief that depression may precede the onset of AA.
Stressful life experiences were reported by 25% of AA
patients before or during the condition, and other
factors such as family issues, employment difficulties,
poor self-confidence, social difficulties, worries and
grief were also highlighted [50]. Antidepressant
imipramine decreases depression and increases hair
regeneration, suggesting that AA may work similarly
[51].

In 1993, Kubota and colleagues reported that atypical
antipsychotic Zotepine caused AA in a schizophrenic
patient. After stopping Zotepine [52]. AA resolved.
Schizophrenia and AA may have different
pathophysiology, thus more research is needed to
find new therapies. Schizophrenia was considerably
lower in AA patients than matched controls in a
Taiwanese case-control study [20].

Prevalence rates of anxiety among AA patients have
been reported in prior research, ranging from 3.24%
[53] to 13.70% [54]. The prevalence of specific anxiety
disorders among AA patients was 23% for specific
phobia [55]. In addition, obsessive-compulsive
disorder was found to be the most prevalent
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coexisting anxiety disorder among AA patients, with a
rate of 35.7% [17].
Possible risk factors in recovery process of AA
Potential risk factors for AA recovery were
investigated. A univariate regression model revealed
that TOP treatment in female participants increased
their susceptibility to AA activation. Conversely, using
KUVA and smoking were associated with a lower risk
of activated AA. However, in a multivariate regression
model, only KUVA treatment significantly reduced the
likelihood of active AA. The efficacy of KUVA therapy
in AA treatment was examined by Meguid and
colleagues that reported KUVA therapy outperforms
NB-UVB therapy in treating AA that is resistant to
other treatment approaches [56].

This study had several limitations. Firstly, the small
sample size resulted from difficulties in recruitment.
Secondly, repeated measurements of laboratory
biomarkers were necessary to assess the changes
before and after three months of treatment.
Conclusion
After three months of therapy, the prevalence of
inactive AA was 57.14%. Several factors, including
being female, having a family history of
dermatological conditions, smoking, being single,
and having higher levels of IL-33 and IL-19, were
associated with the outcome of AA. Furthermore,
psychiatric symptoms were observed in our patients,
including somatization was (7.1%), obsessive-
compulsive was (7.1%), depression was (4.8%), anxiety
was (4.8%), anger-hostility was (15.9%), phobic-anxiety
was (35.7%), paranoid ideation was (26.2%),
psychoticism was (4.8%), and PTSD was (61.9%),
with a particularly high percentage of psychosis in
cases of active AA. Among the identified factors,
KUVA treatment was found to have a potentially
favorable effect on the outcome of AA.
Acknowledgments
None.

Funding: None.

Ethical Consideration and patients’ consent: The study
was approved by the institutional review board of
Assiut University’s Faculty of Medicine. Written
informed consent was obtained from all participants,
ensuring the confidentiality and anonymity of their
data. The study complied with the latest version of the
Helsinki Declaration.
Competing interests: The authors declare no conflicts
of interests.
Financial support and sponsorship
Nil.
Conflicts of interest
The authors declare no conflicts of interests.
References
1 Seneschal J, Boniface K, Jacquemin C. Alopecia areata: Recent advances

and emerging therapies. Ann Dermatol Venereol 2022; 149:222–227.

2 Was ́kiel-Burnat A, Osin ́ska M, Salin ́ska A, Blicharz L, Goldust M,
Olszewska M, et al. The Role of Serum Th1, Th2, and Th17 Cytokines
in Patients with Alopecia Areata: Clinical Implications. Cells 2021; 10:12.

3 Gautam RK, Singh Y, Gupta A, Arora P, Khurana A, Chitkara A. The profile
of cytokines (IL-2, IFN-γ, IL-4, IL-10, IL-17A, and IL-23) in active alopecia
areata. J Cosmet Dermatol 2020; 19:234–240.

4 Cayrol C, Girard JP. Interleukin-33 (IL-33): A nuclear cytokine from the IL-1
family. Immunol Rev 2018; 281:154–168.

5 Liu X, Xiao Y, PanY, Li H, ZhengSG, SuW. The role of the IL-33/ST2 axis in
autoimmune disorders: Friend or foe? Cytokine Growth Factor Rev 2019;
50:60–74.

6 Liew FY, Girard JP, Turnquist HR. Interleukin-33 in health and disease. Nat
Rev Immunol 2016; 16:676–689.5

7 Segaert I, Mottaghy F, Ceyssens S, De Wever W, Stroobants S, Van
Ongeval C, et al. Additional value of PET-CT in staging of clinical stage IIB
and III breast cancer. Breast J 2010; 16:617–624.

8 Hodgson NC, Gulenchyn KY. Is there a role for positron emission
tomography in breast cancer staging? J Clin Oncol 2008; 26:712–720.

9 Nakai T, Okuyama C, Kubota T, Yamada K, Ushijima Y, Taniike K, et al.
Pitfalls of FDG-PET for the diagnosis of osteoblastic bone metastases in
patients with breast cancer. Eur J Nucl Med Mol Imaging 2005;
32:1253–1258.

10 Liu CS, Shen YY, Lin CC, Yen RF, Kao CH. Clinical impact of [(18)F]FDG-
PET in patients with suspected recurrent breast cancer based on
asymptomatically elevated tumor marker serum levels: a preliminary
report. Jpn J Clin Oncol 2002; 32:244–247.

11 Díaz-Atienza F, Gurpegui M. Environmental stress but not subjective
distress in children or adolescents with alopecia areata. J Psychosom
Res 2011; 71:102–107.

12 Okhovat JP, Marks DH, Manatis-Lornell A, Hagigeorges D, Locascio JJ,
Senna MM. Association between alopecia areata, anxiety, and depression:
A systematic review and meta-analysis. J Am Acad Dermatol 2023;
88:1040–1050.

13 Kim JC, Lee ES, Choi JW. Impact of alopecia areata on psychiatric
disorders: A retrospective cohort study. J Am Acad Dermatol 2020;
82:484–486.

14 Sorour FA, Abdelmoaty AA, Bahary MH, El Birqdar B. Psychiatric disorders
associated with some chronic dermatologic diseases among a group of
Egyptian dermatology outpatient clinic attendants. Journal of the Egyptian
Women’s Dermatologic Society 2017; 14:31–36.

15 Gupta MA, Gupta AK. Depression and suicidal ideation in dermatology
patients with acne, alopecia areata, atopic dermatitis and psoriasis. Br J
Dermatol 1998; 139:846–850.

16 Karia SB, De Sousa A, Shah N, Sonavane S, Bharati A. Psychiatric
morbidity and quality of life in skin diseases: A comparison of alopecia
areata and psoriasis. Ind Psychiatry J 2015; 24:125–128.

17 Ghanizadeh A. Comorbidity of psychiatric disorders in children and
adolescents with alopecia areata in a child and adolescent psychiatry
clinical sample. Int J Dermatol 2008; 47:1118–1120.

18 Aldhouse NVJ, Kitchen H, Knight S, Macey J, Nunes FP, Dutronc Y, et al.
“You lose your hair, what’s the big deal?’ I was so embarrassed, I was so
self-conscious, I was so depressed:‘ a qualitative interview study to
understand the psychosocial burden of alopecia areata. J Patient Rep
Outcomes 2020; 4:76.

19 Zucchelli F, Sharratt N, Montgomery K, Chambers J. Men’s experiences of
alopecia areata: A qualitative study. Health Psychol Open 2022;
9:20551029221121524.



10 Egyptian Journal of Dermatology and Venereology, Vol. ?? No. ??, January 2024
20 Chu SY, Chen YJ, Tseng WC, Lin MW, Chen TJ, Hwang CY, et al.
Psychiatric comorbidities in patients with alopecia areata in Taiwan: a
case-control study. Br J Dermatol 2012; 166:525–531.

21 Al-Dhubaibi MS, Alsenaid A, Alhetheli G, Abd Elneam AI. Trichoscopy
pattern in alopecia areata: A systematic review and meta-analysis. Skin
Res Technol 2023; 29:e13378.

22 Strober BE, Menon K, McMichael A, Hordinsky M, Krueger G, Panko J,
et al. Alefacept for severe alopecia areata: a randomized, double-blind,
placebo-controlled study. Arch Dermatol. 2009; 145:1262–1266.

23 Derogatis LR. SCL-90-R: Administration, scoring and procedures. Manual
II for the R (evised) Version and Other Instruments of the Psychopathology
Rating Scale Series. 1983

24 Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. The
ptsd checklist for dsm-5 (pcl-5). Scale available from the National Center for
PTSD at www ptsd va gov 2013; 10.

25 Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr
PP, et al. Psychometric properties of the PTSDChecklist for Diagnostic and
Statistical Manual of Mental Disorders-Fifth Edition (PCL-5) in veterans.
Psychol Assess 2016; 28:1379–1391.

26 Wolf JJ, Hudson Baker P. Alopecia Areata: Factors That Impact Children
and Adolescents. J Adolesc Res 2018; 34:282–301.

27 Guo HW, Guo H, Li KS, Wu J, Yang SY, Liu BH, et al. The− 2 T/C
polymorphism in the adrenocorticotropin receptor gene affects stress
perception of patients with alopecia areata. Int J Dermatol 2013;
52:441–445.

28 Prie B, Voiculescu V, Ionescu-Bozdog O, Petrutescu B, Iosif L, Gaman L,
et al. Oxidative stress and alopecia areata. J Med Life 2015; 8(Spec
Issue):43.

29 Khanimov I. Association between smoking and alopecia areata: a
systematic review and meta-analysis. Int J Dermatol 2022; 61:e22–24.

30 Rajabi F, Drake LA, Senna MM, Rezaei N. Alopecia areata: a review of
disease pathogenesis. Br J Dermatol 2018; 179:1033–1048.

31 Dai YX, Yeh FY, Shen YJ, Tai YH, Chou YJ, Chang YT, et al. Cigarette
Smoking, Alcohol Consumption, and Risk of Alopecia Areata: A Population-
Based Cohort Study in Taiwan. Am J Clin Dermatol 2020; 21:901–911.

32 Choi D, Ota S, Watanuki S. Does cigarette smoking relieve stress?
Evidence from the event-related potential (ERP). Int J Psychophysiol
2015; 98(3, Part 1):470–476.

33 Picciotto MR, Brunzell DH, Caldarone BJ. Effect of nicotine and nicotinic
receptors on anxiety and depression. Neuroreport 2002; 13:9.

34 Goh C, Finkel M, Christos PJ, Sinha AA. Profile of 513 patients with
alopecia areata: associations of disease subtypes with atopy,
autoimmune disease and positive family history. J Eur Acad Dermatol
Venereol 2006; 20:1055–1060.

35 Eid A, Issa Y, Maksoud E, Badran F. Serum levels of interleukin-33 in
alopecia areata: Relation to disease severity and chronicity. J Egypt
Women’s Dermatol Soc 2021; 18:210–214.

36 Schmitz J, Owyang A, OldhamE, Song Y, Murphy E, McClanahan TK, et al.
IL-33, an interleukin-1-like cytokine that signals via the IL-1 receptor-related
protein ST2 and induces T helper type 2-associated cytokines. Immunity
2005; 23:479–490.

37 Ito T, Ito N, Bettermann A, Tokura Y, Takigawa M, Paus R. Collapse and
restoration of MHC class-I-dependent immune privilege: exploiting the
human hair follicle as a model. Am J Pathol. 2004; 164:623–634.

38 Xing L, Dai Z, Jabbari A, Cerise JE, Higgins CA, Gong W, et al. Alopecia
areata is driven by cytotoxic T lymphocytes and is reversed by JAK
inhibition. Nat Med 2014; 20:1043–1049.
39 Smithgall MD, Comeau MR, Yoon BR, Kaufman D, Armitage R, Smith DE.
IL-33 amplifies both Th1- and Th2-type responses through its activity on
human basophils, allergen-reactive Th2 cells, iNKT and NK cells. Int
Immunol 2008; 20:1019–1030.

40 YangQ, Li G, Zhu Y, Liu L, Chen E, Turnquist H, et al. IL-33 synergizes with
TCR and IL-12 signaling to promote the effector function of CD8+ T cells.
Eur J Immunol 2011; 41:3351–3360.

41 Ito T, Hashizume H, Shimauchi T, Funakoshi A, Ito N, Fukamizu H, et al.
CXCL10 produced from hair follicles induces Th1 and Tc1 cell infiltration in
the acute phase of alopecia areata followed by sustained Tc1 accumulation
in the chronic phase. J Dermatol Sci 2013; 69:140–147.

42 Ebrahim AA, SalemRM, El Fallah AA, Younis ET. Serum Interleukin-15 is a
Marker of Alopecia Areata Severity. Int J Trichology 2019; 11:26–30.

43 Tanemura A, Oiso N, Nakano M, Itoi S, Kawada A, Katayama I . Alopecia
areata: infiltration of Th17 cells in the dermis, particularly around hair
follicles. Dermatology. 2013; 226:333–336.

44 Ruiz deMorales JMG, Puig L, Daudén E, Cañete JD, Pablos JL, Martín AO,
et al. Critical role of interleukin (IL)-17 in inflammatory and immune
disorders: An updated review of the evidence focusing in controversies.
Autoimmun Rev 2020; 19:102429.

45 Moschen AR, Tilg H, Raine T. IL-12, IL-23 and IL-17 in IBD: immunobiology
and therapeutic targeting. Nat Rev Gastroenterol Hepatol 2019;
16:185–196.

46 Lai Y, Li D, Li C, Muehleisen B, Radek KA, Park HJ, et al. The antimicrobial
protein REG3A regulates keratinocyte proliferation and differentiation after
skin injury. Immunity 2012; 37:74–84.

47 Witte E, Kokolakis G,Witte K, Philipp S, DoeckeWD, Babel N, et al. IL-19 is
a component of the pathogenetic IL-23/IL-17 cascade in psoriasis. J Invest
Dermatol 2014; 134:2757–2767.

48 Gong Y, Luo L, Li L, He X, Lu W, Sha X, et al. Diphenylcyclopropenone
plays an effective therapeutic role by up-regulating the TSLP/OX40L/IL-13
pathway in severe alopecia areata. Exp Dermatol 2021; 30:278–283.

49 Laitinen I, Jokelainen J, Tasanen K, Huilaja L. Comorbidities of Alopecia
Areata in Finland between 1987 and 2016. Acta Derm Venereol 2020; 100:
adv00063.

50 Alfani S, Antinone V, Mozzetta A, Di Pietro C, Mazzanti C, Stella P, et al.
Psychological status of patients with alopecia areata. Acta Derm Venereol
2012; 92:304–306.

51 Poot F, Antoine E, Gravellier M, Hirtt J, Alfani S, Forchetti G, et al. A case-
control study on family dysfunction in patients with alopecia areata,
psoriasis and atopic dermatitis. Acta Derm Venereol 2011; 91:
415–421.

52 Kubota T, Ishikura T, Jibiki I. Alopecia areata associated with haloperidol.
Jpn J Psychiatry Neurol 1994; 48:579–581.

53 Macbeth AE, Holmes S, Harries M, Chiu WS, Tziotzios C, de Lusignan S,
et al. The associated burden of mental health conditions in alopecia areata:
a population-based study in UK primary care. Br J Dermatol 2022;
187:73–81.

54 Conic RZ, Miller R, Piliang M, Bergfeld W, Atanaskova Mesinkovska N.
Comorbidities in patients with alopecia areata. J Am Acad Dermatol 2017;
76:755–757.

55 Colón EA, Popkin MK, Callies AL, Dessert NJ, Hordinsky MK. Lifetime
prevalence of psychiatric disorders in patients with alopecia areata. Compr
Psychiatry 1991; 32:245–251.

56 Meguid A, Attallah D, Alzzubidi N. Comparison between narrowband UVB
phototherapy and khellin photochemotherapy in the treatment of alopecia
areata. J Egypt WomenÊ¼s Dermatol Soc 2013; 10:130–136.


	Clinical characteristic, laboratory biomarkers, treatment regimen and psychiatry problems predictors of outcomes of alopecia areata: a prospective study
	Introduction
	Patients and methods
	Participants and study setting
	Procedure
	Sociodemographic and clinical data
	Treatment regimens
	Laboratory investigation: Interleukins 19 and 33 (ILs)

	Statistical analysis

	Results
	Sociodemographic and clinical data
	Results of SCL-90 scale and PCL-5
	Relational studies

	Discussion
	Biomarkers in clinical practice
	Laboratory biomarkers
	Relation between alopecia and psychiatry problems
	Possible risk factors in recovery process of AA

	Conclusion
	Acknowledgments
	Financial support and sponsorship
	Conflicts of interest

	References


