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Increased serum interleukin-
17A levels correlate with
disease severity and poor
prognostic factors in patients
with alopecia areata
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Abstract

Alopecia areata (AA) is a tissue-speci-
fic autoimmune disease characterized by
non-scarring and rapid onset of hair loss.
Interleukin (IL)-17A is mainly produced by
T helper 17 (Th17) cells and may play a
crucial role in the pathogenesis of various
autoimmune diseases including AA. We
conducted this research to measure serum
level of IL-17A in patients with AA and
investigated its relationship with the clinical
manifestations in patients with AA. We
assessed 36 patients with AA and 20 healthy
control subjects. Demographic information
and clinical characteristics were determined
by physical examination and via the review
of medical history. Serum IL-17A was mea-
sured by using enzyme-linked immunosor-
bent assay. Serum IL-17A concentration
was significantly higher in patients with AA
than in the control group (P=0.004). The
AA patients with severe presentation,
personal atopy, nail abnormalities, or active
phase had significantly higher serum IL-
17A levels compared to others without
these signs. Increased serum IL-17A levels
in patients with AA correlate with severity
and indicate an active disease state. These
findings suggest that IL-17A may play an
important role in determining the pathoge-
nesis of AA and may serve as a valuable
clinical biomarker of this disease.

Introduction

Alopecia areata (AA) is considered as
an organ-specific autoimmune disease of
the hair follicles with a genetic back-
ground;! it affects approximately 0.1-0.2%
of the general population and has a lifetime
risk of nearly 1.7%. AA affects both genders
equally and can occur at any age but is
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mainly observed in patients less than 30
years old. Hair loss typically presents as
asymptomatic, well-demarcated round, or
oval-shaped patches in any hair-bearing
locations of the body. Such patients may
suffer from psychological problems, lead-
ing to depression and social isolation.

The exact etiology and pathogenesis of
AA are not fully understood; therefore, the
disease is difficult to control, and the rate of
relapse remains high. In severe cases, such
as in the case of alopecia totalis (AT) and
alopecia universalis (AU), patients can
completely lose their hair of the scalp and
all of the body hair, respectively.! AA is an
inflammatory disease of the hair follicles
and is mediated by T Ilymphocytes.
Histological preparations of the scalp of
patients with AA show lymphocytic infiltra-
tion and cytokine production around anagen
hair follicles. AA is also associated with a
high frequency of other autoimmune disea-
ses, such as thyroid diseases, vitiligo, syste-
mic lupus erythematosus (SLE), inflamma-
tory bowel disease, psoriasis, and psoriatic
arthritis. Several studies in the late 1990s
concluded that IL-17 plays a role in the
pathogenesis of autoimmunity.? Interleukin-
17A is the most well-characterized member
of the IL-17 cytokine family, and recent stu-
dies provided evidence that IL-17A is cru-
cially involved in the pathogenesis of AA
and other autoimmune diseases.>*
Currently, available treatment for AA has
limited effectivity because the pathogenesis
of the disease is not yet clearly known; as
such, the disease diminishes patients’ qua-
lity of life. Therefore, this study aimed to
measure the serum concentration of IL-17A
in patients with AA and investigate the rela-
tionship between serum IL-17A and AA cli-
nical characteristics.

Materials and methods

Study population

This study was conducted in the Ho Chi
Minh City Hospital of Dermatology-
Venereology, Vietnam between January
2019 and July 2019. A total of 36 patients
diagnosed with AA and 20 healthy volun-
teers. Exclusion criteria were patients with
AA treated with either topical or systemic
anti-inflammatory or immunosuppressive
agents. Other types of alopecia, pregnancy,
and lactation or patients with some diseases
that known to be associated with increased
serum IL-17A level were also excluded. All
participants signed informed consent after
fully understanding the benefits and risks of
this study.

The clinical examination was perfor-
med by qualified dermatologists. Age, gen-
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ders, general health of patients, onset and
course of disease were documented. Nail
abnormalities were recorded. The severity
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of hair loss in the scalp was determined using
the Severity of Alopecia Tool (SALT) score.
Briefly, total affected area and diameter of
the largest hair loss patches were evaluated
to assess the clinical scale of AA severity as
follows: mild (three or fewer patches of alo-
pecia with the widest diameter of <3 c¢cm or
disease limited to eyelashes and eyebrows);
moderate (more than three patches of alope-
cia or a patch with the widest diameter >3 cm
without AT or AU); AT, AU, and ophiasis,
which are considered severe AA.5¢

Blood sample preparation

Up to 3 mL of peripheral blood samples
with EDTA were obtained from patients
with AA and healthy control subjects, then
stored in serum separator test tubes. The
blood samples were addressed to measure
serum IL-17A by using enzyme-linked
immunosorbent assay (ELISA) via a
Human IL-17A ELISA kit (ANOGEN,
Ontario, Canada) according to instruction of
the manufacterer. Anti-nuclear antibodies
were also investigated in all cases.

Statistical analyses

STATA version 13 were applied in this
study. Chi-square test, Student’s z-test and
ANOVA test, Mann-Whitney and Kruskal—
Wallis tests, Spearman correlation test were
used when applicable. A P value of <0.05
was considered significant in all statistical
tests.

Results

Of the 36 patients with AA, there were
18 (50%) male and 18 (50%) female
patients, with a mean + standard deviation
(SD) age of 29.11+14.00 years (range 5-60
years). There were 52.8% of patients with
the age younger than 30 years, and disease
duration was less than 6 months in 23/36
patients. Of the 20 healthy volunteers, 9
(45%) were males and 11 (55%) were
females with ages ranging from 26 years to
43 years and with a mean + SD age of
34.75+5.50 years (range 26-43 years). The
demographic and clinical manifestations of
patients with AA are summarized in Table
1. The single patch pattern was dominant
with 17/36 cases (47.2%), and erythema
within the patch was observed in 58.3% of
cases. The majority of patients presented
moderate severity, and nail involvement
was detected among 38.9% of the patients.

Serum concentration of IL-17A
increased in the group of patients
with AA

Serum IL-17A in patients with AA
ranged from 0.6-346.33 pg/mL, and median

(interquartile range) was 9.21 (3.62-49.70)
pg/mL. In the control group, serum IL-17A
ranged from 1.38 pg/mL to 16.41 pg/mL
and median (interquartile range) was 2.8
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(1.8-5.76) pg/mL. The serum IL-17A level
was significantly higher in patients with AA
compared with healthy subjects (P=0.004,
Mann—Whitney U-test, Figure 1).

Table 1. Demographic and clinical characteristics of patients with alopecia areata.

Gender (n, %)

Males 18 (50)

Females 18 (50)
Ages

Range 5-60

Mean + SD 30.5 +13.7
Age (n, %)

<=30 19 (52.8)

>30 17 (47.2)
Age at disease onset (n, %)

Early onset (<=35 age) 24 (66.7)

Late onset (>35 age) 12 (33.3)
Duration of disease (month)

Mean (SEM) 7.1 (1.99)

<6 months 23 (63.9)

>6 months 13 (36.1)
Atopy (n, %) 14 (38.9)
Family history (n, %)

Yes 3(83)

No 33 (91.7)
Pattern of hair loss (n, %)

Single patch 17 (47.2)

Multiple patches 11 (30.6)

Ophiasis 1(2.8)

Diffuse AA 7(19.4)
Characteristics of the patches (n, %)

Exclamation mark hair positive 32 (88.9)

White hair 24 (66.7)

Pull hair test positive 9 (25)
Erythema within patch

Pain 21 (58.3)

Itch 3(8.3)

IL-17A (pg/mL)

Control

p =0.004

Patient

Figure 1. Serum IL-17A levels in patients with AA and the control group. The IL-17A lev-
els were significantly higher in patients with AA than in normal subjects. P values were
calculated with the unpaired Mann—-Whitney test, where p<0.05 was significant. Data are
shown as the median (range), for which range is the 25% to 75% percentile. All values rep-

resent individuals. AA, alopecia areata.
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Increased serum levels of IL-17Ain ~ Table 2. Correlation between serum concentration of IL-17A and demographic features
patients with AA with severe disease  in alopecia areata patients (N=36).

and poor prognostic factors
Twelve of the patients (36.4%) were
diagnosed with atopic diseases, including

atopic dermatitis, allergic rhinitis, and asth- Gengglrnale 6.87 (3.30-59.46) 0.88
ma. The difference in serum IL-17A con- Male 10.23 (4.66-45.32)

centration between patients with AA and  (oyrrent age

those without associated atopy was signifi- <=30 10.86 (2.73-54.37) 0.75
cant (P=0.004, Mann—Whitney U-test). Nail >30 8.81 (4.16-48.85)

abnormalities, including pitting, trachyony- Age at disease onset (n, %)

chia, longitudinal ridging, Beau’s lines, and Early onset (<=35 age) 7.87 (2.95-46.72) 0.66
onycholysis, were noted in 14/36 (38.9%) Late onset (>35 age) 15.92 (4.22-86.70)

of patients. The serum IL-17A levels of  Duration of disease

patients with AA with nail involvement Acute (=6 months) 6.94 (2.73-48.19) 0.08
were significantly higher compared with Chronic (>6 months) 14.77 (4.45-108.95)

those of patients with AA without nail ~ Atopy

involvement (P=0.012, Mann—Whitney U- Yes 50.94 (7.92-147.36) 0.004
test) (Table 2). However, no other statisti- No 5.12 (1.90-30.87)

cally significant differences were found Family history

between the serum IL-17A levels and any of ;%S 69961 (%615754ﬁ)02602)) 0.68

the demographics or clinical manifesta-
tions, including gender, current age, age at
onset, duration of disease, family history,
pattern of AA, exclamation mark hair, pain,
itch, and SALT classification, of patients
with AA (data not shown).

The hallmarks of active disease,
including positive hair pull test,'” and the
presence of erythema within the patch, were

Values are median (range) with range of 25 to 75" percentiles and statistically significant at P<0.05 as indicated by Mann—Whitney U-test and

Kruskall-Wallis test.

Table 3. Correlation between serum concentration of IL-17A and clinical manifestations

in patients with alopecia areata (N=36).

. Pattern of AA
found in 25% and 58.3% of cases, Single patch 10.86 (3.01-63.34) 0.54
respectively. Table 3 shows that the serum Multiple patches 6.94 (3.60-38.03)
IL-17A levels in these patients were signifi- Ophiasis, diffuse AA, alopecia totalis ~ 28.50 (4.13-193.92)
cantly higher than those in patients without
these positive signs (P=0.028 and P=0.004, Exclamati Phai
CWhi : . xclamation mark hair
Mann-Whitney U-test, respectively). Two  =En g0 21,68 (3.62-44.06) 053
representative cases of AA with different Positive 8.80 (3.62-53.33)
patch characteristics are shown in Figure 2. . . o '
. . . . White hair
A female patient (patient ID 18) with a sin- Negative 431 (1.97-22.43) 0.043
gle lesion lasting for 1 month, with mild Pasite 1655 (4.67—69.32) ’
edema and erythema within the patch .
o o .. Hair pull test
concurrent with itch, exhibited a significant Negative 5.3 (2.42-14.77) 0.028
increase in serum IL-17A levels at 98.87 Positive 74.3 (40.63-131.20)
pg/mL. Nail pitting and atopic dermatitis Erythema within patch
were also reported (Figure 2a). In contrast, Negative 3.69 (1.43-6.94) 0.004
another female patient (patient ID 32) with Positive 47.5 (9.84-93.05)
a 7-month history showed a single patch of  pyjp
AA without other significant symptoms. No 8.8 (3.17-52.29) 0.512
Her serum IL-17A levels were low at 3.6 Yes 22.24 (16.55-34.87)
pg/mL (Figure 2b). Itch
Based on clinical severity of the dis- No 5.73 (1.70-51.24) 0.53
ease, the number of patients (percentage) in Yes 28.00 (7.84-60.86)
mild, moderate, and severe groups was 9  Nail involvement
(25%), 5 (13.9%), and 1 (2.8%), respective- No 6.55 (1.70-25.12) 0.012
ly, and 1 (2.8%) patient had ophisasis. Table Yejs 41.85 (5.09-115.03)
3 shows that the difference in median serum  Severity
levels of IL-17A was significant among dif- Mild 2.73 (1.53-9.62) 0.009
.. . - Moderate 22.24 (5.55-64.34)
ferent degrees of clinical severity (P=0.009,
. Severe 48.19 (7.05-224.31)
Kruskall-Wallis test). P
SALT classification
S1 7.88 (2.95-49.53) 0.56
. ) 52 42.30 (5.10-105.86)
Discussion 53-4 8.80 (7.05-146.95)

Alopecia areata is a non-scarring type
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Values are median (range) with range of 25th to 75th percentiles and statistically significant at P < 0.05 as indicated by Mann—Whitney U-test,

Kruskall-Wallis test, and ANOVA.
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of hair loss in humans with unknown patho-
genesis and unpredictable course. Given the
nature of its autoimmune origin, AA is a
chronic and highly recurrent disease.
However, evidence suggests that an autoim-
mune T cell-mediated process and the
breakdown of immune privilege of hair fol-
licles may cause hair loss in AA.%°
Infiltration of CD4+ T cell around the
hair follicle and of CD8+ T cell within the
hair follicle is observed. T helper 17 cells
are a distinct subset of Th cells and have
recently gained attention due to their associ-
ation with various inflammatory and
autoimmune diseases.! Several studies
have shown high levels of IL-17A in chron-
ic immune diseases, such as psoriasis,
rheumatoid arthritis, SLE, and multiple
sclerosis.!"'? In the present study, we also
found a significantly higher serum level of
IL-17A in patients with AA compared with
that in control subjects, and this result is
consistent with other previous reports.>!314
A severe disease that affects a large
surface area, AT/AU pattern, long disease
duration of more than one-year, early onset,
and associated co-morbidities have a nega-
tive effect on AA prognosis.1,15,16 Given
that AA is an autoimmune disease, an asso-
ciation exists between AA and other condi-
tions.!”? Such additional co-morbidities,
such as atopic and autoimmune diseases,
have a disease-modifying effect and must
be included in the classification of AA and
treatment plan."” An atopy background
shows a strong T helper 17 (Thl7)
polarization, and Asian patients with AD
had significantly higher induction of Th17
cytokines in both non-lesional skin and

lesional skin.?* Furthermore, prominent
Th17 activation has been observed in blood
and acute AD skin lesions.? Therefore,
patients with AA who exhibit atopy had
significantly higher serum level of IL-17A
in the present study and is consistent with
previous reports.

Previous reports indicated that nail
involvement among patients with AA was
between 2% and 44% and also observed
more frequently in severe cases.?*>® An acti-
ve patch of AA shows exclamation point
hairs and skin erythema.” In our study,
serum IL-17A levels were significantly
increased in patients with AA with active
lesions, nail involvement, and high severity.
Recently, many studies have contributed to
a better understanding of the pathogenesis
of AA by elucidating the central role of the
Th17 pathway in disease initiation and pro-
gression. Th17 cells produce IL-17 and
induce chemokines that recruit other effec-
tor cell populations, thereby promoting the
attack on hair follicles.!**30 We observed
that in 21/36 of patients (58.3%) with
erythema within hair-loss patches, the
serum IL-17A levels were significantly
increased in comparison with others
without such signs (Figure 2). In a recent
study, significant numbers of IL-17-produ-
cing cells were detected in the lesional skin
in all types of AA. Thus, IL-17-producing
cells may enhance local inflammation in the
lesional skin among patients with AA.!
This finding suggests the crucial role of IL-
17A as a marker of disease activity and its
possible major role in initiating and
amplifying the inflammatory progression of
the disease.’? Our results are in line with

Figure 2. Two representative cases with different AA patch characteristics. a) A female
patient with a single lesion lasting for 1 month had a significantly increased serum IL-
17A level at 98.87 pg/mL. Mild edema and erythema were found and concurrent with
itch. Nail involvement and atopic dermatitis were also noted in this patient. b) Another
female patient with a history of 7 months of AA showed a single patch of AA. The excla-
mation mark hairs were found within the patch, but no other symptoms were described.
The patient’s serum IL-17A level of 3.6 pg/mL was low.

[Dermatology Reports 2022; 14:9398]
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other reports that IL-17A is one of the most
important proinflammatory cytokines that
may facilitate selective damage to hair folli-
cles in the active phase of AA. Recently, a
trial of therapeutic approaches targeting IL-
17A in patients with AA via secukinumab
have showed the lack of treatment response
among most of the treated patients; howe-
ver, the low statistical power of this study
suggests that future studies involving a
large population may be needed to corrobo-
rate these findings.*> Given that IL-17A was
highly elevated in patients with active
lesions in the present study, the II-17A
inhibitor may only be effective for the acute
phase of AA and possibly not an ideal
treatment for those with a long-lasting and
recalcitrant condition. We should point out
that there is a limitation in our present study
because we substitute circulating IL-17
level instead of its expression within the
affected tissue. Further studies including a
large number of patients will be required in
order to validate the possible contributions
and underlying mechanism of different
immunologic pathways in AA
pathogenesis.*

Conclusions

A significant increase in serum IL-17A
levels was related to the presence of active
lesions, nail involvement, and disease
severity. Our findings indicate that serum
IL-17A may serve as a potential biomarker
and prognostic indicator for severe and
progressive AA. Further studies may requi-
re to explore the its role in the AA pathoge-
nesis.
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