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Introduction

= Lichen planopilaris (LPP)

» A primary cicatricial alopecia which is thought to be triggered by an
autoimmune response targeting hair follicles.

= LPP has been reported to be associated with various comorbid diseases,
such as allergic diseases, lichen planus, thyroid diseases, systemic
lupus erythematosus, and diseases related to androgen hormone

= However, the data regarding comorbidity risks or incidence on LPP
is lacking, and the prognosis of patients with LPP are largely
unexplored.

Donati A et al. JAm Acad Dermatol. 2011
Fechin COC et al. An Bras Dermatol. 2022

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”

In this background, we investigated Risk and Incidence of comorbid
diseases, and mortality in patients with LPP and controls based on the
National Health Insurance Service database and the National Death Registry of
Korea.
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Materials and Methods

= Data source and study population
- Patients aged 218 years who have 23 documented visits to medical facilities
= January 2003 - December 2019
= |CD-10 code of L66.1 (LPP) as a principal diagnosis

= For comparison, 1:20 age. sex, insurance type, and income level matched controls who had never visited any
medical facility with LPP during the observational period

= Connective tissue disease: RA, SLE, SSC, Sjogren's disease, Behcet's disease, AS, psoriasis, AA, CD, UC, MS

= Statistical analyses
= Independent t-test or chi-squared test, and a multivariate logistic regression analyses were done to estimate
odds ratio (OR) in patients with LPP compared with those in controls.
+ The death rates per 10,000 person-years - multivariable Cox proportional hazards regression analyses
= Model 1 : only adjusted by matching variables (age, sex, insurance type, and income levels).
= Model 2 : additionally adjusted for current smoking status, drinking, and body mass index (BMI)
= Model 3 : further adjusted with Charlson comorbidity index (CCl) at the index date.

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”

Results - Flowchart of study population selection

DERMATILIGY

56,228,437 Population identified from nationwide claim database of
National Health Insurance Service of Korea from 2002-2019

I l

21,461 LPPvisit21time Non-LPP controls who never visited
(ICD-10 code of L66 1 any medical facility with ICD-10 code
as principal diagnosis) of L66.1 until 2019

l

3,024 LPP visit 23 times

l

3,002 Incident LPP after
excluding prevalent LPP
diagnosed before 2003

l

2 032 Patients who had general
Z health examination

Controls who had general health
examination during 2003 to 2019

during 2003 to 2019
2,026 Adult patients with LPP 40,520 120 age-, sex-,
diagnosed at age =18 insurance type-,
income level-matched
controls without LPP

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”
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Results - Baseline demographics of study population

nmnlﬂnmr
Value (count [%] or mean £ SD)
Characteristics Lichen planopilaris Controls p
No. of subjects 2,026 (100%) 40,520 (100%)
Y 1,178 (58.14% 23,560 (58.14% 1.000 — - —
Female sex, n (%) A8 d| 580 ) Characteristics Lichen planopilaris Controls p
Age at index, years 47.80 £16.20 47.80 +16.19 1000 Health Examination Characteristics
Insurance type, n (%) 7000 BMI, kgim? 23.71 + 3.60 2352 +349 <.05
s
hrcine 1,877 (92.65%) 37 540 (92.65%) Obesity’, n (%) EEZUSIECH) (e S St
i 79.90 + 1049 79.39 £ 1212 .08
Medicaid 149 (7.35%) 2,980 (7 35%) Waist mrcumf?renoe‘ cm
Central abesityt, n (%) 555 (27.39%) 10,104 (24.94%) <05
L
Income level, n (%) hLL Systalic BP, mmHg 12051 +1505 120,99 + 1549 7
Highest 737 (36.38%) 14.740 (36.38%) Diastolic BP, mmHg 7483 +1020 7523 +10.26 09
Higher 383 (28.78%) 11,660 (28.76%) Fasting glucose, mg/dL 9759 + 2644 9800 + 2554 48
Lower 449 (22.16%) 8,980 (22.16%) Total cholesterol, mgfdL 192.43 +37.98 193.10 +4234 50
Lowest 257 (12.69%) 5,140 (12.69%) HDL, mg/dL 57.46 +20.89 5749 +£24.79 96
Smoking, n (%) z05 LDL mg/dL 112.36 £4275 113.38 £ 5166 45
)
I
NSt i 1,409 (70.00%) 57,663 (68.90%) TG, ma/dL 119.67 +99.87 12263 £ 91.29 2
AST, UL 2485 £ 17.06 2503 £19.71 69
Ex-smoker 266 (13.21%) 4,770 (11.88%)
ALT UL 2431 £ 2678 2377 +£2497 34
t
Current smoker A HEARI ) v-GT UL 3294 +4875 3390 + 51.91 42
Drinking, n (%) 981 (48.42%) 20,843 (51.45%) <01 Creatinin, mg/dL 088 +064 089 + 0.91 &5
CCl at index date 2.32 £2.50 218 £241 <05 oGFR, miimin/1.73m2 89.30 £ 4141 88,67 +41.46 53
{ONJU DERMATOLOGY _ “best depariment where we become the best’
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Results=Prevalence risk¥and incidenceloficomorbid/diseases
Prevalent diseases at the index Incident diseases during follow-up
LPP  Control OR (95% C1) Favers | Favars LPP  Control HR  (95% Cl) Favers | Fawors
lower odds | higher pads lower risk | higher risk
Autoimmune/inflammatory disease
Connective tissue disease 103 12711 1.65 [1.35-2.03) . 8 55 298 (1.42-6.26) .
(5.08) (3.14) 1.60 (1,30-1.97) & (6.92) (2.31) 3.00 (1.43-630) £
153 (1.24-189) - 299 (1.42:629) .
Systemic lupus erythematosus 1 17 118 (0.16-8.35) .
(0.05) {0.04) 113 [0.15-8.53) -
111 (0.15-835) =
Sjogren's disease 5 176 0.68 (0.30-154) . 4 57 140 (0.51-387) .
(0.30) (0.43) 0.67 [0.29-1.50) £ (3.28) (2.34) 137 (0.50-3.77) &
065 (0.29.1.46) = 135 (0.48.373) =
Behcet's disease 5 106 0.94 [0.38-232) °
(0.25) (0.26) 094 [0.38-2.31) &
091 (0.37-2.25) M
Ankylosing spondylitis 3 BB 0.68 [0.22:2.16)
(015) (0.22) 0.66 (0.21-2.09) &
0,62 (0.201.96) =
Psoriasis 0 225 269 (1.83-395) 3 9 676 (1.83-24.95) .
(148) (056) 272 (1.85-3.99) & (2.48) (0.37) 6,70 (1.81-24.80) .
270 (1.84-3.96) M 7.01 (1.89-25.98) .
Rheumatoid arthritis 13 281 092 (053162 .
(0.64) (0.69) 0.89 (0.51-155) N
085 (0.49-1.49) =
Crohn's disease 3 124 048 (0.15:152)
(0.15) (0.31) 0.48 [(0.15-152) A
048 (0.15-151)
Ulcerative colitis 15 183 164 (097-2.79) L] 4 64 125 (0.46-3.44) L]
(0.74) (0.45) 163 [0.96-2.77) A (3.28) (262) 126 (0.46-3.46) &
160 (0.94-272) = 127 (0.46-348) =
Multiple sclerosis 2 11 364 (0.81.16.43) .
(0.10) (0.03) 3.75 (0.83-16.94) N
369 (0.82-16.70) "
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ResultszPrevalencelrisk®™and incidence'oficomorbididiseases

Prevalent diseases at the index

Incident diseases during follow-up

LPP Control OR (95% CI) Favors | Favare LPP Control HR (95%CH) Favors | Favors
lower odds | higher oads lower sk | highes sk
Allergic disease
Atopic dermatitis 358 3141 2.56 (2.27-2.88) L] 110 1276 194 (1.60-2.36) -
(17.720) (7.752) 2.57 (2.28-2.90) A (110.97) (57.09) 1.95 (1.60-2.36) -
257 (228-2.90) L] 1.83 (159-235) -
Allergic rhinitis 978 18084 116 (1.06-1.27) ] 367 6112 132 (118-1.48) [ ]
(48.272)(44.630) 115 (1.05-1.25) i (655.47)(498.29) 1.32 (1.18-1.46) &
114 (1.04-1.25) ] 132 (118-146) ]
Asthma 433 7546 119 (107-1.33) (] 132 2338 1.16 (0.97-1.38) ®
(21.372)(18.623) 1.17 (1.05-1.30) - (138.64)(119.55) 114 (0.96-1386) -
115 (1.03-1.29) = 114 (0.95-1.35) =
Endocrine disease
Diabetes mellitus 268 4720 116 (1.01-1.32) . 103 2023 1.03 (0.85-1.26) L3
(13.228)(11.649) 112 (098-1.28) & (96.66) (94.03) 1.00 (082-1.21) &
107 (092-1.25) [ ] 0.98 (0.80-119) . 3
Hyperthyroidism 69 1385 093 (0.77-1.26) 8 3 41 526 1.57 (1.14-2.16) *
[3.406) (3.443) 0.98 (0.77-1,25) & 134.96) (22.27) 157 (114-2.16) &
097 (0.76-1.24) : 3 1.58 (1.15-2.17) 8-
Hypothyroidism 128 1748 150 (1.24-180) . 58 1042 113 (0.87-1.48) »
(6.318) (4.314) 146 (1.21-1.76) ks (50.71) (44.71) 1.13 (0.86-1.47) &
145 (1.20-1.74) = 1.12 (0.86-1.46) |
Thyroiditis 59 301 132 (1.01:1.72) e 36 502 1.45 (1.04-2.04) .-
(2.912) (2.224) 130 (099-1.70) A (30.50) (21.01) 1.45 (1.04-2.04) A
129 (0.99-1.68) i3 146 (1.04-2.04) L B
Polycystic ovarian disease 8 153 1.05 (0.51-2.13) L2 4 136 0.55 (0.22-159) *
10.395) (0.378) 1,03 (050-2.09) & (3.28) (5.58) 0.61 (0.22-1.64) &
104 (051-2.12) L 0.62 (0.23-168) L]
01 051 2 10 01 051 2 10
OR compared to HR compared to
controls contrals
I isk#'andlincid f bid(di
Prevalenceriskfand incidence/oficomorbididiseases
Prevalent diseases at the index Incident dissases during fallow-up
LPP  Control OR [(95% CI) Favors | Favors LPP  Control HR {85% Cl} Favors | Favors
loweredds | higher cdds fower risk | higher risk
Cardiovascular disease
Hypertension 484 0019 1.10 (0.99-1.22) [ ] 146 3009 0.96 (0.82-1.14) L]
23.889)(22.258) 1.05 (0.94-117) A (157.95){164.09] 0.94 (0.80-1.11} 4
1.02 (0.80-1.15) [ ] 0.92 (0.78-1.08) L]
Dyslipidemia 322 5810 113 (1.00-1.28) . 208 3905 111 {0.97-1.28) [
115.893)(14.339) 1.09 (0.97-1.24) - (209.83)(188.671 1.09 (0.94-1.25) &
1,06 (095-1.21) ] 1,07 (0.93-1.23) | |
Myocardial infarction 19 315 1.21 (0.76-1.92) —e— 1 149 148 (0.80-2.74) -+
(0.938) (0.377) 118 (0.74-1.87) - {9.100 {6.13) 1.44 (0.76-2.66) T
108 (067-174) L] 137 (0.74-253) =
Congestive heart failure 28 471 119 (0.81-1.75) - 15 326 0.92 (0.55-1.55) —8—
(1.382) (1.162) 113 (0.77-1.67) N 112.42) (13.48) 0.88 (0.53-1.48) &
1.02 (0.68-1.52) L 0.84 (0.50-1.40) =
Stroke 100 1588 1.27 (1.04-157) - 2 1721 0.89 (0.63-1.27) -
(4.936) (3.919) 1.22 (0.99-151) N {27.41) (30.72) 0.88 (0.62-1.25) &
113 (089-1.43) ] 0.85 {0.59-1.21) =
Transient ischemic accident 58 852 137 (1.05-1.80) . 21 3% 1.07 {0.69-1.65) .
(2.863) (2.103) 1.33 (L01-1.74) & 117.59) (16.51) 1.03 (0.66-1.58) &
1.27 (0.96-1.67) L 0.99 (0.64-1,53) L ]
Peripheral arterial disease 86 1383 125 (1.00-157) - 41 878 0.94 {0.69:1.29) >
(4.245) (3.413) 1.22 (0.97-1.52) - 135.08) (37.24) 0.92 (0.67-1.26) &
114 (0.90-145) = 0.89 (065122) =
Pulmonary disease
Chronic obstructive 72 1310 1.10 (0.87-1.40) i3 23 428 1.08 (0.71-1.64) *
pulmonary disease (3.554) (3.233) 1.08 (0.85-1.38) + (19.484)(18.069) 1.07 {0.70-163) —A—
1.00 (0.77-1.29) L] 1.01 (0.66-1.53) ]

10
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ResultszPrevalencelrisk®™and incidence'oficomorbididiseases

Prevalent diseases at the index Incident diseases during follow-up
LPP  Control OR (95% C1) Favors  Favers LPP Control HR (95%C1) Favors | Favors
lower odds | higher adds lowar risk | higher risk
Psychiatric disease
Moaod disorder 201 3279 1.25 (1.08-146) 84 1398 124 (0.9%-154)
(9.921) (8.002) 123 (1.05-143) (76.69) (62.52) 122 (0.98-152)

121 (0.97-150)

17 2269 105 (0.87-1.27)
(113.80){108.65) 104 (0.86-1.25)
1.03 (0.85-1.24)

w179 112 (0.58-2.11)
(8.24) (7.38) 120 (0.63-2.26)
116 (0.61-2.19)

1.20 (1.03-140)

317 544D 120 (1.06-135)
(15.647](13 425) 117 (1.04-133)
115 (1.01-131)

Aleshsl dependence 23 ez 1.09 (0.71-167)
(1.135) (1.081) 1.20 (0.78-184)
113 (0.73-1.74)

Anxisty disorder

Cancers
Hen-melanama skin cancer 2 42 0.95 (0.23-3.54) 5 36 2.78 (1.09-7.08)
(0.099} (0.104) 0.94 (0.23-3.90) (4.09] (1.47) 270 (1.06-6.88)
0.88 (0.21-368) 253 (0.99-6.46)
Melanoma 2 1 364 (0B1-1644) 400 (0.47-3224)
(0.099) (0.027) 347 (0.77-1569) (0.82} (020} 365 (0.43-3132)

338 (0.75-1535) 3531 (0.41-3033)

bt * '
e e }-.‘ e Bré gy

Others
Vitamin D deficiency 0 142 2.84 (177-454) 3 420 154 (1.08-2.18)
(0.987} (0.350) 282 (176-452) (27.07) {17.58} 153 (1.08-219)
277 (L73-444) 152 (1.07-217)
Iron deficiency anemia 321 5577 118 (1.04-133) 138 2648 107 (0.90-1.27)
(15.844)(13.764) 116 (1.03-132) (135.901(127,32) 106 (0.89-1.26)
1.15 (1.01-1.30) 105 (0.89-1.25)
e e
01 051 2 10 01 051 2 10
OR compared to HR compared to
controls «controls
LPP Control HR (95% ClI) Favors = Favors
lower risk | higher risk
All-cause mortality 86 1284 133 (1.07-1.65) *
(71.28) (53.72) 1.30 (1.04-1.61) e
1.08 (0.87-1.34) =

11
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Discussion

« Qur data identified risk and incidence of comorbid diseases, and mortality in patients with LPP
compared to those without LPP.

»  Autoimmune nature of LPP

» Connective tissue diseases and psoriasis was both more prevalent and showed increased risks in LPP
patients.

= Allergic diseases revealed a significant association with LPP.

= State of a high level of estrogen level may affect shifting T-helper (Th) type 1 to Th2 immune response,
which may support an increased prevalence of LPP in females. TaAARBIPOUE S ot Al Nt L Gmens Do
Sabahi F et al. Am J Reprod Immunol 1995.
= Previous studies showed a high prevalence of contact allergies, suggesting routine patch testing for
patients with LPP and FFA.
Prasad S et al. J Am Acad Dermatol 2020.
Pastor-Nieto MA et al. Contact dermatitis 2021.

= However, the precise mechanism in associating LPP and Th1 or Th2 response is remained to be
identified.

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”

Discussion

* Thyroid diseases and LPP
= Thyroid signaling on keratinocytes and hair follicles was proposed for this association.

+ Antibodies to the unknown follicular antigen may cross-react against the thyroid, leading to thyroiditis or
eliciting an aberrant humoral response to the thyroid, or vice versa.

Trager MH et al. J Am Acad Dermatol 2021
Atanaskova Mesinkovska N, et al. J Am Acad Dermatol 2014.

= Current evidence on the relation between LPP and cardiovascular diseases is unclear

= Skin cancers and LPP

= Chronic inflammation and damage of epidermal stem cells could be one factor, resulting development of
SCCs.

= Although the underlying pathogenesis in transition into the atypical cells and progress to the cancers is
remained to be fully elucidated, such risk is not negligible to date, considering the significance of the

disease. .
Manatis-Lomell A et al. J Am Acad Dermatol 2020.
Garrido Colmenero C etal. J Dermatol Case Rep 2013

Ratushny V et al. J Clin invest 2012.

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”
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Discussion

* |ron deficiency anemia and vitamin D deficiency in LPP

» The relation between hair loss and nutritional deficiencies has been reported, and the authors
found a reduced amount of hair loss in the iron and L-lysine supplemented group compared to
the placebo group (31% vs. 9%).

» However, causality or definite association between iron deficiency and LPP is inconsistent

Cevasco NC et al J Am Acad Dermatol 2007
Bolduc C et al. J Am Acad Dermatol 2016.

« Vitamin D deficiency has been evaluated in many reports, most of which have shown variable
results.

= As vitamin D deficiency is associated with alopecia areata, a disease also mediated by the
immunologic response, it may also have a role in scarring alopecia or LPP.
ArasuAetal. JAAD Int 2022.

Tsai TY et al. J Am Acad Dermatol 2018
« All-cause mortality - not significantly differed
= The specific causes of death did not show significance differences
(infectious, neoplasms, endocrine, neurologic, cardiovascular, and respiratory causes)

» An autcimmune reaction itself or associated autoinflammatory conditicns could be one of the contributors.
Mitratza M et al. Rheumatology 2021

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”

Discussion

» Limitations
» The lack of detailed characteristics of each group and its single ethnicity

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”
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e .
ﬁ Conclusion

= Qur study demonstrates the landscape of disease association and overall mortality risk
in patients with LPP.

= Among investigated, psoriasis, allergic diseases, thyroid disease, NMISCs. psychiatric

diseases, vitamin D deficiency, and iron deficiency anemia seem to be associated with
LPP.

= All-cause moriality risk was not significantly differed between LPP and control groups.

= Clinicians should comprehend the disease risks in patients with LPP; thus, optimization of
laboratory works and treatments with close follow-ups should be needed.

VISION 2028 WONJU DERMATOLOGY _ “hest depariment where we become the best”
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I Introduction

+ Alopecia is a dermatologic condition that affects the pilosebaceous unit in both men
and women.

¢« The most common cause of hair loss in women is female pattern hair loss(FPHL)
experienced by up to 40% of women.

« Although alopecia is a benign disorder, it results psychosocial aspects of the female
patients’ quality of life(QoL) and in an increase of frequent clinic visiting.

+ Nevertheless, there are few epidemiological studies on their relationship with QoL of

FPHL patients in Korea.

Patients with alopecia areata demonstrate poor QoL scores.
Br J Dermatol. 2016 Sep;175(3):561-71.
J Am Acad Dermatol. 2016 Oct;75(4):806-812.

* The severity of male and female pattern hair loss in Korean was not associated with QoL.
Korean J Dermatol 2015;53(9):700-707.

Female alopecia have and severe impact on psychosocial aspect.
Int J Womens Dermatol. 2018 Mar; 4(1): 18-22.

2022 Hair Forum 2

I Objectives

% The purpose of this study was to investigate relationship

between quality of life and financial stress in FPHL

patients among Korean female patients.

2022 Hair Forum
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Materials and Methods

Participants

« Asingle-center: Inha university hospital, department of dermatology

« Total of 167 Korean female pattern hair loss patients for 2020.06 — 2022.06
who visited for management of pattern hair loss

+ Age: 15— 74 years old, all female patients

Methods

« Investigation of quality of life
+ Interviewed questionnaire: the Hair Specific Skindex-29

Basic type | Specific type |

® LR XL
« The severity of hair loss: “BASP classification” LY X N Q ﬁ ?
= Evaluated by dermatologists LT AT y
» Mild: L, MO, M1, C1, V1, and F1 - A-Ru) :*‘ ¥
. Moderate: M2, G2, V2, and F2 wngn| ©F &
- Severe: M3, C3, U1, U2, U3, V3, and F3 b R R I e
Q 0 @ O. Final type
+ The questionnaires for financial stress include " : 7| e
-+ Overall and medical expenses for alopecia ;‘ LIS e
*  The number of clinic visiting
2022 Hair Forum 4

Materials and Methods

Statistical analyses

» SPSS statistics version 24.0 (SPSS Inc, Chicaco, Ill) software was used for statistical analysis

+ Pearson correlation test: to know the correlation between the severity of FPHL and QoL and
total medical expenditure

+  Linear regression analysis was performed to find factors that affect the quality of life based on
the result of Pearson correlation test.

» For statistical tests, the level of significance was setat p < 0.05.

Ethics statement

+ This study was approved by the in (IRB number: INHAUH 2020-06-011) and was conducted
in accordance with the declaration of Helsinki principles.

2022 Hair Forum 5
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I General characteristics of FPHL patients

Family history of hair loss
Yes
No

90 (53.89%)
76 (45.51%)

Non-response 1(0.60%)

Characteristics Value Characteristics Value
Total number of patients 167 Marital status
Age 37.5+134 Married 91 (54.49%)
<20 8 (4.79%) Single 74 (44.31%)
20~ 25 29 (17.37%) Non-response 2 (1.20%)
26 =35 45 (26.95%) Duration of hair loss
36 ~ 50 57 (34.13%) <1 year 20 (11.98%)
51~ 65 23 (13.77%) 1~ 5 years 68 (40.72%)
= 66 5 (2.99%) > 5 years 79 (47.31%)

Severity of hair loss

Mild 127 (76.05%)
Moderate 28 (16.77%)
Severe 12 (7.19%)

2022 Hair Forum

I Questionnaires — Hair specific skindex-29

Bl =5 o= (s

Lol §ONEE SRI0) ZTE Z0. (Fo)

“ Lbe Liel B2 SEDF SAl A28t 200] OHITI AT ST (Em)
- Lol 22 AEE Q0IL HOISE S BEN 20 (F)
“ Lol 22 AEE LEo) ASIS& LH 28E 01Tk (F)
B o2 e=sns us 2200120 Em)

T} SEHAU B2 (Sx)

n Us B2 48 B0 Z0 2232 5= BOICk (F)
n Lis 22 &0 H20 20| X ¥ 8% AT (Em)

n ST (SX)

U= B2 46 B20 2D (Em)
“ Lh= B0 A6} B3 O LA 2F S0 (Em)
n L= B0 46 20 48 XA 5t2i= 20| AT (Fy)
n Li= 2% A6 B20 3H2C0H(EM)

«  Symptom (Sx): 7 questions

+ Function (Fx): 12 questions
« Emotion (Em): 10 questions

n Lo] £ A5S 4J} SO0t AIRIED AYUsHH XL Ho
28 0IED (Fx) ﬂ

AT T T S

S0 2= 20l EHEHES, M=), (F0)

(VAN Lol &0 41BN TS0 CHE ALZHOITI S 28 ZAISH] O CH (Fx)
n Lo S5 200 LZEICH (Sx)
n Lo B2 MBI TIQIZ0N AR E OIACH (Fx)
n L= 20 AEl DHE0) SAEICH (Em)
ﬂ Lol BD MBI U ABHS NZEUHE 2 HEI0ITH (FX)
ﬂ Uhs B0 MEIZ BELE LA (Em)
ﬂ Le| STlE (2B (SK)
ﬂ B0 ME SN OE A 8 YD 4T 2T (F)
ﬂ Us B0 M6 20 <X 48 L2C (Em)
STEA T2 2L (Sx)

AN o) gD B 20 BES0| 2O (Em)
n Lol B3 MBS LIO) 5 M B0 o} S0k (Fx)

ﬂ BS 46 200 TsiCH (F)
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I Results: Skindex-29 scores

QoL Score QoL Score as Severity of Hair Loss
&
Poor = — T —_
QoL 8 | o R —
] i ——
ER 2
2 8
e R o | :
E i = T !
s . i i 2 :
High g = 2B = il
T T T T T T T
Q [0} L Total Scare  Symplom Scare  Function Score  Emotion Score Mild Moderate Sevare

BASP severi
Total ty

QoL score Mild Moderate Severe
QoL Score QoL Score QoL Score
Mean 47.75 44 27 55.61 66.25
Sfaedand 2317 2208 2399 2083
Deviation

» The total score of QoL is getting poorer as severity of hair loss worse.

2022 Hair Forum

I Results: QoL scores as Severity

Mean QoL score as Severity of hair loss
Poor 19
QoL
75+
Severty
E 50- mm
" 25+
High
QoL
o-
Total Score Symptom Score Function Scare Emotioh Score
Severity Total Symptom Function Emotion
QoL score QoL Score QoL Score QoL Score
Mild 443 + 221 366 + 235 37.3:+24.86 581 +259
Moderate 556 +24.0 382+229 53.1 +28.6 708 +26.9
Severe 66.3 + 208 383+ 176 693 +26.7 822 +229
» Function and emotion score has the relationship with severity of hair loss.
2022 Hair Forum
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I Results: Comparison b/w 2010 and 2022

Comparison of QoL score between 2010 and 2022
Poor
QoL 75 I
g 50- StudyYear
! -
25-
High L
QoL - L
o
Total Score Symplar'n Score Function Score Emotion Score
Year of Total Symptom Function Emotion
study QoL score QoL Score QoL Score QoL Score
2010 39.2 £ 295 35.0 £ 28.1 35.04+ 285 47.2 =+ 301
2022 47.7 £ 23.2 37.0+£ 229 422 +27A1 61.9 £ 26.7
» The QoL is getting poorer compared with 12 years ago especially in function and emotion
score.
2022 Hair Forum 10

I Results: Comparison b/w Male and Female

Comparison of QoL score between Male and Female
80- —
Poor
QoL T
60" r S
& StudyYear
§ 40- :n‘;:‘a:’m
High e Il
QoL 1 1 L
o
Total Score Symmen Score Function Score Emotion Score
Total Symptom Function Emotion
QoL score QoL Score QoL Score QoL Score
Female(2010) 39.2 £295 35.0 £ 28.1 35.04+ 285 47.2 =+ 301
Male (2012)" 27.3 £ 191 26.3 £ 19.5 24.0 £ 201 321 £218
» QoL score of FPHL was poorer than male pattern hair loss patients’ QoL score.
*Ann Dermatol. 2012 Aug;24(3):311-8.
2022 Hair Forum il
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I Results: Comparison b/w Male and Female

Comparison of QoL score between Male and Female
Poor
QoL 75
50- StugyYsar
E Femals(2022)
Male(2012)
25-
High
QoL
0
Total Scora Symptuh Score Function Score Emotion Score
Total Symptom Function Emotion
QoL score QoL Score QoL Score QoL Score
Female(2022) 47.7 £23.2 37.0+£229 4224+ 271 61.9 £ 26.7
Male (2012)" 27.3 £ 191 26.3 £ 19.5 24.0 £ 201 321 £218
» QoL score of FPHL was poorer than male pattern hair loss patients’ QoL score.
*Ann Dermatol. 2012 Aug;24(3):311-8.
2022 Hair Forum 12

I Discussion

» This is the study of quality of life for Korean female pattern hair loss.

+ In previous study including 90 patients of FPHL, the severity of male and female pattern
hair loss was not associated with QoL and the severity of FPHL was not associated with

QoL.

258, #2424 Korean J Dermatol 2015;53(9):700-707.
» However, this study results the severity of FPHL is related with QoL.

+ The difference of the two studies
+ Qur study includes: under 20 year-old patient and severe degree of female patients.

» Total QoL, function and emotion score have been worse than 10 years ago.

»FPHL affects patients’ QoL much more than 10 years ago.

2022 Hair Forum
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I Limitation & Conclusion

» Selection bias
» Single centered
» Visitor of department of dermatology

» Small number of patients in more than 66-year-old group. (5, 2.99%)

» The is preliminary study. We are going to collect more participants for the study.

» Seventeen patients had other diseases:
» 10 patients of seborrheic dermatitis, and 3 patients of atopic dermatitis, 3
patients of seborrheic dermatitis and PCOS, and 1 patient of vitiligo.

» All were mild severity of hair loss

» The Korean female patient’s psychological stress for hair loss could result poor
quality of life and motivate the patient to visit clinics more according to the severity

of hair loss.

2022 Hair Forum
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Irisin, myokine, stimulates the
telogen-anagen transition through
Wnt/B-catenin signaling pathway
Jung Ok Lee, Yu Jin Kim, Jung Min Lee, Beom Joon Kim

Department of Dermatology, College of Medicine, Chung-Ang University, Seoul, Korea

August 20, 2022

Irisin, myokine, stimulates the telogen-
anagen transition through Wnt/B-catenin
signaling pathway

Department of Dermatology, College of Medicine, Chung-Ang University,
Seoul 06974, Korea

Lee Jung Ok, Kim Yu Jin, Lee Jung Min, Kim Beom Joon
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Contents

Introduction
Rationale & Objective
Method

Results

Conclusion

Introduction  What is IRISIN? Adipo-myokine

» Known as FNDC5 (Fibronectin type Il domain-containing protein 5)

» Play a regulatory role in an immune system activity ( IL-6 or TNF-a)

- Skeletal muscle
Exercise

5%—;— - Muscle fiber
(™ U

Blood vessel ' s ®
Adipose tissue
Skeletal muscle
Liver

WAT browing ? ' Glucose uptake T

Size of adipocytes Glut4 expression T

. gl
Irisin
.

Gluconeogenesis l
Lipolysis l

Mitochondria biogenesis T
Lipid synthesis l

Lipid accumulation l

24



Rationale & Objectives

1. IRSIN promotes the proliferation of hair papilla cells by

increasing Wnt /B-catenin signaling pathway.

oneie napii 2. IRISIN protects hair papilla cells form H,0,— induced

follicle papill=
cell

oxidative stress by anti-oxidant activity.

To examine the effect of IRISIN on proliferation in human hair papilla cells.

To verify the B-catenin signaling pathway related with IRISIN induced

proliferation in human hair papilla cells.

1. Int J Exp Pathol. 2017;10(7):1936-2625
2._J. Mol. Sci. 2020, 21, 1259
3. Journal of physiology and pharmacology. 2018:69:117-125

Experimental strategy

1. In vitro

-Derma

papilla cells | Hyman hair
shafts

3. In vivo Patch assay

N 4 Inv
_ C57BL/6
mouse

new born
mouse

- BALB/c
nude mouse

A A
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Result
IRISIN increases proliferation of Derma papilla cells

Cell viability (%)
ALP activity (% control)

0 10 30 100 300 0 10 30 100 300 S0uM
s - Minoxidil
Irisin (ng/ml) Irisin (ng/ml)

Result
IRISIN activates GSK-3p/B-catenin signaling pathway

A

Iisin 0 10 30 100 300 (ng/ml)
\----- ‘IB: p-GSK3B(Ser?)

‘--—--‘IB:GSKSB

“ — e - — ‘ IB: p-B-Catenin(Ser®)

‘- Ses SN @B === |B:(3-Catenin

‘ IB: B-Actin

Relative protein expression
of p-GSK3B/GSK3pB
Relative protein expression
of p- p-Catenin(Ser*) /B-Catenin

Control 10 30 100 300 Control 10 30 100




Result

IRISIN activates GSK-3p/B-catenin pathway

B Irisin (ng/ml)
100

0

Iisin 0 10 30 100 300 ng/mi

‘“ .o o0 ol ﬂ‘ 1B: p-B-Catenin (Ser675)

‘t- - e -‘ IB: B-Catenin

‘ -— ey e e e o B-actin
|

Result

IRISIN increases hair growth related proteins

A

Iisin 0 10 30 100 300 ng/ml Wnt3a Wnt10b LEF1

SBEEE B )

c € £
S o o
n o -
= 715 ¢ §
e o o o B Watlob & _ 8o g
—= 22 u c g c
82 e H
IB LEF1 Ev i e &
-} 5 g
. T W + ] . T W .
B:f-Actin & oo B 100900 £ Cowd 0 3 100 30 E  Cool 10 B 100 %0

3

C

Wnt3a LEF1

Relative mRNA expression
of Wnt3a

Relative mRNA expression
of LEF1

Control 3 10 30 100 Contral 3 10 30 100

A A
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Result

IRISIN increases hair shaft elongation

Normal

Mmoxidil

0 Insin - Minoxidil

Imm(ng ‘ml)
30

. - .

- j ‘:

0 Minoxidil Minoxidil

b-catenn

Merge

IRISIN stimulates newly generated hair follicles
Result

Irisin (ng/ml)
10

The number of hair follicle

0 10 30
Irisin (ng/ml)
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Result

IRISIN stimulates the telogen-anagen transition

Irisin (ng/kg)

;\Z; 150
10 day =
i wk i)
.
.8
<
!
14 day =
0 5 25
Trisin (ng/kg)

Longitudinal section

10 day | sizie. s ‘-.'v_':.-.e.‘-v_”._» antesr oL L

PR R PR LIPS R SO

14 day |-

transverse section

-0 gk - ngke . ke
[ 5 ng/ke [ 5 ng/ke [ 5 ngke
I 10 ngke B 10 ngike B 10 nglke

Hair follicle number
Skin thickness(pm)
The ration of
anagen/ telogen

[] o
14day 10 day 14day 10 day 14day
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<

30

E

Conclusion

* IRISIN increases the proliferation of DP cells.

* IRISIN activates Wnt/GSK3-p /catenin signaling pathway.

+ IRISIN increases a hair shaft elongation. J

+ IRISIN stimulates newly generated hair follicles.

+ IRISIN stimulates the telogen-anagen transition. l

IRISIN stimulates hair growth by Wnt/B-catenin pathway.

\

Zﬁ IRISIN 4

}

Wnt /
p-catenin *

» Hair growth 4
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The possible role of virus infection as a
trigger to induce an inflammatory response
in alopecia areata
Young Lee

Department of Dermatology, Chungnam National University Hospital, Daejeon, Korea

une g
Ripw 20221 A20% S =5

The possible role of virus infection as a trigger to induce
an inflammatory response in alopecia areata

Department of Dermatology

Chungnam National University Hospital

Young Lee
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Pathogenesis of AA

Genatic backgrounds Iriggers
e.g. HLA-DOB1 03 y B Viral infections, trauma,
SNPs (ULBP, It-2RA, PTPN22) physical or emational stresses

Activation of Thi/Tel cells

A

Production of IFN-;

A 4

Coltanse of hair follde
Immune privilege

Aulganligens

Figure 1b

-
NKG2D Tcl

NKGZO"Tel
Th17
) nkszo'ThL

® nisonKcel

v

AA during the pandemic of
COVID-19

COVID-19 infection COVID-19 vaccination

fﬁf

Alopecia areata

?

Alpha-corovavirus HCoV-229E
HCoV-NL63

Beta-coronavirus HCoV-0C43
HCoV-HKUL
SARS-CoV
MERS-CoV
SARS-CoV-2

Human coronaviruses and their cellular receptors

Coronavirinae Genera | Strains Discovery | Cellular receptor

DPP4, Dipeptidyl peptidase-4; ACE2, Angiotensin-canverting enzyme 2

1966 Human Aminopeptidase N (CD13)
2004 ACE2

197 9-0-Acetylated sialic acid

2005 9-0-Acetylated sialic acid

2003 ACE2

2012 DPP4 (CD26)

2020 ACE2

Lim YX. et al, Diseases. 2016 Jul 25:4(3).
Hoffmann M Cell. 2020 Apr 16;181(2):271-280.e8.
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Alopecia in patients with COVID-19:
A systematic review and meta-analysis

Table IL Summary of types of alopecia associated with COVID-19 in 1826 patients and survival data

Charsciesisics N a A i i Unchssitied
Number of patients | W3(78%) | 2 01%) 561 (30.7%) 210.1% 362 (19.8%) 756 (41.4%]
n = 1825)

Mean age (yl,number 6.1 (n=10) 295(1=2 611 (=464 430(=2 BI(R=35D 515 =208
of palentswitn  Fange: 744  Aange 2435 Kange: 1B-100  Fange: 5749 Fange: 1588  Range NR

reporied age,
age range
Sex 4MEF OM2F S04 M, 57 Imaof GBI 24F 19 IEIF
133 KA 10 HR 566 NR
Country of petient  lialy Aeacil Brazil Buazi Brauil Brazil
tetherands  Iraq fran Uniteel Stages China China
Turkey Peu raq van
United States Spain Inaly Jagan
Switzarland Pakistan Masico
Urited Kingdom Polind Thaland
Unired
Kincedom
United States
Survwal W0 N0 22 (00K 3W4A (792%)  Unknown 171471 100 19319
133NR O KR S13NR 2NR 191 N 1100}

S63NR

A4, Aopecia arats: AL aragen effvium AG, androgenic 3kopeca £, femae: AL, male M, mat reparted; #4, presmune-inducad dopeca TE,
téogzn luium,

Alopecia areata (AA)
Androgenic alopecia (AGA)
Telogen effluvium (TE)

SYSTEMATIC REVIEWS/META-ANALYSIS

Association between alopecia areata and
COVID-19: A systematic review

Rachel E. Christensen, BS,” and Mohammad Jafferany, MD"
New Brunstwick, New Jersey and Mount Pleasant, Michigan

CAPSULE SUMMARY

« This study synthesizes various
independent reports of patient
experience with alopecia areata
following infection with SARS-CoV-2.

Assessing the existing literature of
alopecia areata following infection with
SARS-CoV-2 may assist dermatologists in
identifying patients at risk for alopecia
areata and educating these patients on
seeking dermatologic care should hair
loss occur.

JAAD Int. (2022)

Molecular mimicry and autoimmunity

A B

Teells Endogenous host

determinants e

immuncglobulin
Memary T cells
(defense)

..," g.
.\j. #
Foreign ‘ [ &

g Otjmuiet®
organism o L,

antigenic epitopes
/
= 4 /

Autoreactive

Normal inhibitors of
autoreactivity
Subthreshald prasentation of autoantigen

Cryptic format of autoantigen

Mo up-regulation of costimulatory
molocules required for activation

Complement
activation

Cross-reactive
antigenic

= | 2T cell stimulation
e |~ IMmune response to molecular mimicry

e
Surface e
immunoglobulin Al
. :( e {B-cell antigen
‘ receptor) x-coll hafy |
Cros-reaclive /_‘J\

== )10 Helper
\j Teell

4
Teells
Helper — g =
‘ T el
Cytotoxic — “"‘
T lymphooyte

Molecular mimicry is the prevailing
hypothesis as to how viral antigens initiate
and maintain autoimmune responses
which lead to specific tissue damage.

Foreign organism - antigen presentation

tissug (host)

o B cell - antibody production = activation

class il

MHC
classl

of complement pathway - tissue damage

N Engl J Med (1999)
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Reaction of Human Monoclonal
Antibodies to SARS-CoV-2 Proteins
With Tissue Antigens: Implications
for Autoimmune Diseases

TABLE 1 | % Reactisty of SARS-CoV-2 Spke, Nucksoprotein, Envelope and Memirane Protein Antiodies wih the Same Protein and Diflrent Cross-Heactve
Tesus Antigens.

Antigens Spike protein OO % reactivity NucleoproteinOD % reactivity  Envelope % reactivity  Membrane % reactivity
protein 0D protein 0D

SARS-Cov-2 340 100 bois a6 100 4k 368 100 4404 378 100 444

Actin o 176+ 11 70+ 078 180+ 085 234+

Milochoncrial antigen 152 BB et 184 5.1 4as 203 534 44+ 258 67,0 bets
M2)

ENA 210 044

053 104 D2t 22

A oa7 236+ ) 00- 046 a8+
Histong 09z 7 a7 078 176+
21008 087 044 82+
[ 055 na 49
HFP 042 20 510 44
Syrapsin 095 028
Beta-amyio P 082 036
Tau proten 023 028
Galagen 085 085
Apha-myosin 089 094
Tropomyosin 025 058
PO 008 095
Livar microsome 1.00 030
POH peptice 004 064
GAD65 1.08 043
csuin 018 097
suin-R 177 052
Phosphold 083 085
1TG-6 044 0.20
1165 0g2 023
162 072 025
il i cels 048 085
Beta-catenin 056 015
08 07
132 L2
038 na

angiotensin-converting enzyme 2 (ACE2)

Route A via Surface SARSCoN2 y
Co-expression of ACE2 & i ‘@‘ S transmembrane protease serine 2 (TMPRSS2)

TMPRSS2

Al. Binding

SARS-CoV-2 bind to ACE2
- activated by TMPRSS2 via proteolytic cleavage
- viral cell fusion

SARS-CoV-2 bind to ACE2
- endocytosis, endosomal maturation
- cleavage with CTSL

Sci Rep (2021)
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Enhanced expression of angiotensin-converting
enzyme 2 in psoriatic skin and its upregulation

in keratinocytes by interferon-y: implication of
inflammatory milieu in skin tropism of SARS-

cov-z Eritish Journal of Dermatology (1021) 184, pp548-579
(a) Peripheral blood (b) Skin

A2 Tra

ER——— Y

acent

Ak Trsserot

§

i

Fatetve qme sxarsesion, )
H

THPRSSE Wanscrer

TMPRES) e S

B-ACTIN m— —

f31kDa

BrJ Dermatol. (2021)

Insertion (8 bases): X-15593391-A-AAAAGAAGG(GRCh38) | =

Bensmes External Reseurces

[ o
o g & Feedback

Relsted Variants

e, Haarty Vaelts

Variant Effect Prodictor

sCHAOM P05 1D
] 15589463

chet 15589463

chet 15509527 71249
ehe 15590263 rs2159083
e 15590376 2049683
chex 15590560

e 15590629 (5757066
e 15501745

fex

e

chet

ACE2 - Exome sequencing

(Controi=| refers Comtral| altsrmath Cass® reference i Case=| altermat comral siemathCase alematved 23 94 AEHIE)

o i3
G 198
i 1
T L]
G 1994
A 200
T 1998
G 19
T 95
a w
i 198
,?AAGGJAUE !??:
15756400968 X:15611731
5191961425 X:15611671
18139797356 X:15611650
15762506566 X:15611555
15146122606  X:15611514
15764629489 X:15611476
15186397267  X:15611429
15776643970 X:15611286
rs138854040  X:15611283

2
1589

100
100
1
o

=
]
100

5

0

[}
g
[
:
2
0
0

0.0003
0.0016
0.0003
0.0019

0.3204

0.0026
0.0024
0.0003
0.0207

o
13
4975
15
[35

[

s
[
535
0025
7
015

[}

n

[}
5
3
2
i
[}
[}
5
0
[}
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0.0000 mtron
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0.0000 mtron
0.0000 mtron

09921 intron
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Data set 2(Case 98 vs Control 1548)

TMPRSS2 - GWAS

Flotted SNPs || 11D TICOCD 0 00 COCO [ FEEPE 0 TN RO PO e [0 1 A
10 & 100
B 0410 g0
0.2 %
T s 80 :%v’
T 4 rersie i 7:;
ole z
L] ]
2 - 20
" . o e ¢
0 )} o o
0 4 f‘ C‘ o o o0 e ",
=—TMPRSS2
4284 4285 4286 4287 4288
Position on chr21 (Mb)
CHR SNP BP A1 NMISS OR STAT P
21 rs77675406 42837534 A 1646 2.786 3.576 0.000349
:::: tllflll:‘l:dl:;‘_lfl‘u.ll) 1§ @ Indion Academy of Sciences
o ®
RESEARCH NOTE oo

Assessment of risk conferred by coding and regulatory variations
of TMPRSS2 and CD26 in susceptibility to SARS-CoV-2 infection
in human

SABYASACHI SENAPATI'* ), SHASHANK KUMAR?, ATUL K. SINGH’, PRATIBHA BANERIEE and
SANDILYA BHAGAVATULA!

Department of Human Geneticy and Malecular Medicine, Schoal af Healti Sciences, Central University of Punjab,
Bathinda 151 001, bndia

2 Depariment of Biochemisiry, School of Basic and Applied Sciences, Ceniral University of Punjab, Bathinda 151 001,
India

*For comespondence. E-mail; ssbyusachil012iggmail.com.
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cied srony molocular interuction between these
oo missense SNPs, 512320760 (TMPRSSY) and rs! 120590 (CD2),
. Four regulaory variaais (1< 12657409, 1191 75406 and
5 UTR

inic

ke —
ol physically in due said
nd 0

Kevwords,  comnavirus dikease-19% severe acue. espimtory syndrome coronavinus-2: dipepeidy] peptidase 45 mansmembrane protcase
verie 2; spike proseis type-2 diabetes

Four of these variants (rs112657409, rs11910678,
rs77675406 and rs713400) are independent of
the nonsynonymous SNP rs12329760 and have
significant eQTL effects on MX1 and TMPRSS2

in different tissues

Four regulatory SNPs from TMPRSS2
(rs112657409, rs11910678, rs77675406 and
rs713400) and one from CD26 (rs13015258)
have significant role in regulation of expression of
key regulatory genes (TMPRSS2, CD26 and
MX1) that could be involved in SARS-CoV-2
infection.
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TMPRSS2 expression
Normal hair
AA i

ACE?2 expression after IFNy treatment

ACE2 ACE2

Relative mRNA expression
O 4 MW Bk @ o~ @ ©
Relative mRNA expression

0 5 10 50
IFNy (ng/mi)

0 10 20
IFNy (ng/ml)

ORS, KBM, 24hr DP, serum free, 24hr

50

IFNy (ng/ml)
05 10 50
scez R AE ]

Aciin‘— S— """'-"|

ORS, KBM, 24hr
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ACE2 expression after poly(l:C) and IFNy treatment

ACE2

IFNy+pIC (hr)
0 2 6 24

ACE2

Relative mRNA expression

Actin

0 2 6 24
IFNg+pIC (hr)

ORS, KBM ORS, KBM
IFNy Sng/ml, poly(1:C) 10ug/ml IFNy Sng/ml, poly(l:C) 10ug/ml

Poly(I:C) - polyinosinic:polycytidylic acid
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2. in vitro study
(1) molecular mimicry

KXT f ) spike Protein (5]
o :

Membrane protein (M)

Envelope protein (E)

Nucleocapsid (N)

- Spike protein
. expression in AA
. patients

IHC staining of membrane protein, envelope
protein, necleocapsid in AA scalp

(2) inflammation induction after COVID-19

X Spike Protein (5)

induces virus—cell membrane fusion -
increases the infectivity of SARS-CoV-2

l IFNy

Inflammation pathway induction in ORS cells
- NF-kB, inflammasome etc.

Spike (S) protein potently induces inflammatory
cytokines and chemokines including IL-6, IL-1B,
TNFa, CXCL1, CXCL2, and CCL2

elife. 2021
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The diagnosis of undiagnosed genetic hair disease:
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Introduction

Next generation sequencing (NGS): high throughput sequencing technology
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Introduction

Whole exome sequencing (WES) vs whole genome sequencing (WGS)
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Introduction

Diagnostic rate of WES for congenital diseases

Regardless of DNA sequencing approach, it is estimated that the diagnostic rate using
exome or genome sequencing is plateauing between 35% and 50% (Taylor et al. 2015;
Wortmann et al. 2015; Clark et al. 2018; Powis et al. 2018). There is a need for other ap-

Cold Spring Harb Mol Case Stud. 2018 Dec; 4(6): a003392.

patients remain undiagnosed for years and many even die without an accurate diagnosis. In recent years, gene panels,
microarrays, and exome sequencing have helped to identify the molecular cause of such rare and undiagnosed dis-
eases. These technologies have allowed diagnoses for a sizable proportion (25-35%) of undiagnosed patients, often
with actionable findings. However, a large propartion of these patients remain undiagnosed. In this review, we focus

Genome Med. 2022 Feb 28;14(1):23.
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Introduction

Diagnostic rate of WES for congenital diseases

Regardless of DNA sequencing approach, it is estimated that the diagnostic rate using
exome or genome sequencing is plateauing between 35% and 50% (Taylor et al. 2015;
Wortmann et al. 2015; Clark et al. 2018; Powis et al. 2018). There is a need for other ap-

Cold Spring Harb Mol Case Stud. 2018 Dec; 4(6): a003392.

patients remain undiagnosed for years and many even die without an accurate diagnosis. In recent years, gene panels,
microarrays, and exome sequencing have helped to identify the molecular cause of such rare and undiagnosed dis-
eases. These technologies have allowed diagnoses for a sizable proportion (25-35%) of undiagnosed patients, often
with actionable findings. However, a large propartion of these patients remain undiagnosed. In this review, we focus

Genome Med. 2022 Feb 28;14(1):23.

=> A large proportion of genetic disease patients
remain undiagnosed.

Introduction
Methods to diagnose rare diseases when WES is unrevealing
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Introduction

Methods to diagnose rare diseases when WES is unrevealing

Non-Diagnostics ES
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Short Read GS RNA-seq Computational Phenotype Driven Complementary
Assay Omes
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Integrated Analysis \
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Genome Med. 2022 Feb 28;14(1):23.

Introduction

Recent advances to treatment of genetic diseases

Spinal muscular atrophy (SMA) is a rare neuromuscular
disorder that results in the loss of motor neurons and
progressive muscle wasting.
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Introduction
Recent advances to treatment of genetic diseases

FDA approved SMA therapy
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* FDA-approved (2016) + FDA-approved (2020) | « FDA-approved (2019)
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Brain Sci. 2021 Feb 5;11(2):194.

Introduction
Recent advances to treatment of genetic diseases

@he New ork Eimes A ASO Design
. . . MFSD8
Scientists Designed a Drug for Just =y - .- o

One Patient. Her Name Is Mila. =

An achievement in ultra-personalized medicine also raises
questions about fairness and regulation.

i
TY766  TV767

[y
TY763

RESCUE-ESE prediction LI 2'-OMe ASO

— ESEfinder prediction LLLLLILL 2 MOE ASO

C Seizure Trends as Reported by Parents
Seizure duration
(% lasting >1 min)
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: ok k * *
e 40
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.

Dose (mg)

R

s

Parent-Reported Seizures per Day
o
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Julia Vitarello with her daughter, Mila, 8, who has a rare neurological disorder.
Scientists were able to create a drug to treat only the form of the illness she has.

Nick Cote for The New Yark Times

Jan. Feb. March April May June July Aug. Sept Oct. Nov. Dec.
2018

https://cen.acs.org/business/Milasen-drug-idea-injection-10/97/i42
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Introduction

Recent advances to treatment of genetic diseases
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Mol Ther Nucleic Acids. 2016 Oct 18;5(10):e379.

Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

Young Lee <resina20@gmail.com>
LhollA ~

R,

SEiw £oF ol A= 2 HUIELICH

0t information)
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0} FIU Z: E/EH) Failure to Thrive

EHOIISIIRE M2, =Y, &l QUAS

B0l E2 ¥ LS B, SuR Vg U

0|, &80 o4 A7 YUS

0] Bt ATS G B0} 047 SHE BALICH HHAT MR
it erythematous scaly patch

£ xerosis (+)

=> OF0j o ichthyosis= EIEHSIQICHT BiLE BXYi= HO|X| Q&LICH

0{2| dermoscopy: black dots, perifollicular keratosis 22
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fo ectodermal dysplasia
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Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

Hyun-Tae Shin 6% 22! e Young Lee 6# 282 .
gH= AR Young, Rosalie v : ¥ woaE a i

ol® mAHM, _
@, oA BHALITHY Slaih ABEILICH _
et Bl AR TR CHAIT 21X (E14)) 915 CA| BHE & 0|A32.

CHABIIY HL§ZAl 8HRHE S whole genome sequencing® Al 8l Keratosis fcl\icular65§pinulosa decalvansZ7|= SIHER.

A congenital hair diseased BR1E RHXSE AHLOIK| Tt EA| #E FHAL HO| A2l £ 2U2HR?

3 THRIE(0] QICED BHAI B HO| 7} WA EIX] QRS LICH THs BHCHR MBTPS2, SATT gene0| ZHO{ZHCH Sh=dl...

X RRY MES BUFAIM F71HQ #ME S8 £ AR

L, 249 MY Seteu), 0107} keratosis pilaris, PR, ichthyosis like lesion 0|21 §HEE
EolE KFSD7F L2t L.

AL
HEE A B G| REE LT

e 2y ERECES

olgeg

Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

Phenotype-Gene Relationships

Phenotype Phenotype Gene/Locus
MIM mapping MIM
Location Phenotype number Inheritance key Gene/Locus number
Xp22.12  Keratosis follicularis spinulosa decalvans, X-linked 308800 XLR 3 MBTPS2 300294
SKIN, NAILS, & HAIR
Skin
- Keratosis pilaris
- Folliculitis

- Folliculitis of the scalp, trunk, and extensor surfaces of the extremities
- Palmoplantar keratoderma
Skin Histology
- Epidermal hyperplasia
- Perifollicular inflammatory infiltrate
- Perifollicular fibrosis
Nails
- Dystrophic nails
Hair
- Alopecia, beginning in the occiput

- Sparse eyelashes &

- Sparse eyebrows

https://omim.org/entry/308800, The International Journal of Life-Sciences Scientific Research 2 (2016): n. pag.
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Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

Relation of Skin Polyamines to the Hairless Phenotype in

Transgenic Mice Overexpressing Spermidine/Spermine N'-
Acetyltransferase

Marko Pietili, Jyrki J. Parkkinen, Leena Alhonen, and Juhani Janne
AL Virunen Instiute for Moleculac Scieaces, Universicy of Kuopio, Kuapio, Fialand

Pietila et al. found that overexpression of the SAT
enzyme in a mouse model resulted in putrescine
accumulation and a phenotype with skin and hair
abnormalities reminiscent of human KFSD.

Dermal changes around
the time of first catagen.

J Invest Dermatol. 2001 May;116(5):801-5.

Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

Hum Genet (2002) 111:235-241
DOI 10.1007/500439-002-0791-6

ORIGINAL INVESTIGATION

Giorgio Gimelli - Sabrina Giglio - Orsetta Zuffardi - Leena Alhonen - Suvikki Suppola - Roberto Cusano
Cristiana Lo Nigro - Rosanna Gatti - Roberto Ravazzolo - Marco Seri

Gene dosage of the spermidine/spermine N-acetyltransferase (SSAT) gene

with putrescine accumulation in a patient with a Xp21.1p22.12 duplication
and keratosis follicularis spinulosa decalvans (KFSD)

By analysis of polyamine metabolism in the cells of their patient, Gimelli et

al. found that the levels of metabolites such as putrescine, spermidine, and
spermine were consistent with overexpression of the SAT1 gene.

=> They proposed that overexpression of SAT1 and the consequent
putrescine accumulation are involved in the KFSD phenotype.

Hum. Genet. 111: 235-241, 2002.
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Case 1: r/o Keratosis follicularis spinulosa

decalvans due to structure variation of ChrX

- No mutation in KFSD associated genes in Xp22.2-p21.2

- Inversion on upstream 12k of SATT

decalvans due to structure variation of ChrX

- No mutation in KFSD associated genes in Xp22.2-p21.2
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Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

(A)

.o
E
NN EE— E— ' S e
Enhancer Promoter Translocation __ Promoter
) K
Silent Activated
proto-oncogene oncogene
—_— ]

Promoter Enhancer Promoter

Enhancer hijacking

Cancer Sci. 2021 Jun;112(6):2081-2088.

Case 1: r/o Keratosis follicularis spinulosa
decalvans due to structure variation of ChrX

®) .
4
PR — E— . —_—
Enhancer Promoter Translocation __ Promoter
Silent : Activated
Promoter Enhancer Promoter SAT7

Enhancer hijacking

=> consider functional study for confirmation

Cancer Sci. 2021 Jun;112(6):2081-2088.
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Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

- WES: Stop gain mutation in exon 2 of HR
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Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

Androgenetic alopecia in heterozygous carriers
of a mutation in the human hairless gene

Eli Sprecher, MD, PhD,P Adel Shalata, MD,*¢ Kamal Dabhah, MD,4 Boris Futerman, ¢
Shai Lin, MD,* Raymonde Szargel, MSc,* Reuven Bergman, MD P
Rachel Friedman-Birnbaum, MD,> and Nadine Cohen, PhD* Haifa and Deir El Assad, Israel

Sprecher et al. assessed the pattern of

androgenetic alopecia in 31 healthy male second- 0 .

degree relatives of patients affected with APL
belonging to a large consanguineous kindred.

Sprecher et al. concluded that the presence of a
deleterious mutation in one allele of the 'hairless’

gene does not affect the pattern of
androgenetic hair loss.
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J. Am. Acad. Derm. 42: 978-982, 2000.

Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

- WES: SNP in intron 5 of HR
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Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

Current Build 155
Released April 9, 2021

Organism Homo sapiens Clinical Significance Not Reported in ClinVar
Position chr8:22124438 (GRCh38.p13) @ Gene : Consequence HR:IntronVariant
Alleles T-C Publications 0 citations,
Variation Type SNV Single Nucleotide Variation Genomic View See rs on genome
Frequency C=0.048071 (12724/264690, TOPMED)
C=0.070940 (14139/189310, ALFA)
€=0.060791 (8522/140186, GnomAD) (+ 18 more)
I |
Study *  Population Group Sample Size Ref Allele Alt Allele
Korean Genome Project KOREAN Study-wide 1832 T=0.9973 €=0.0027
KOREAN population from KRGDB KOREAN Study-wide 2922 T=0.9949 €=0.0051

https://www.ncbi.nlm.nih.gov/snp/rs13256571

Case 2: r/o hypotrichosis due to compound

heterozygous mutations of HR
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Case 2: r/o hypotrichosis due to compound

heterozygous mutations of HR

- RNA seq: mis-splicing in intron 5 of HR

Case 2: r/o hypotrichosis due to compound

heterozygous mutations of HR

- RNA seq: mis-splicing in intron 5 of HR
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Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

4 Simple Steps to Success
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Sequence ID: NM_005144.5 Length: 5474 Number of Matches: 1

Range 1: 3064 to 2685 Gerfiank

Seore pect ldentities Gaps Soord
1129 bits(611) 0.0 621/625(99%) 3/625(0%) Plus/Plus
Query 1 60
LEULLLLELED LD LT T TLL LT LTI ]
sbict 2064 2123
Query 61 ¢ 120
LULDELLEEEELE L LU P LU T
sbjer 2124 2183
Query 121 180
LLCLLLCELCELVEEEL LT EL |
sbjet 2184 2243
Query 181 240
LELLLLLLELLELLLCCELL L LT EEL L L L
sbict 2244 TCAGT 2303
Query 241 300
LCLLLELEELEETCEC O T T T LR CECCECTTLETTETELTT
sbjet 2304 2363
Query 301 360
X L R N A R
Sbjct 2364 2420

Query 361 az0

A WT: GAAVG(nt)GC
oy Z;T;if;; MUT: GAA/G(int)CA/GGC
=> Alanine insertion

Query 421  CGGCTGTGTETGECOTG
LU
Shict 2481 CGGCIGIGICTGGCCTCIY

Query 481

sbjet 2601 ATGCTGACCCAGTTTGICT

o iitipiiting

sbjct 2661

Case 2: r/o hypotrichosis due to compound
heterozygous mutations of HR

# Journal of Computational Biology > Vol. 11,Ne.2-3 > Articles

Maximum Entropy Modeling of Short Sequence
Motifs with Applications to RNA Splicing Signals

Gene Yeo and Christopher B. Burge

Published Online: 28 Jul 2004 | https://doi.org/10.1089/1066527041410418

> dummyl

gttctectecegtggtcageAGgee MAXENT: 4.79

> dummy2

cctgttctecteccgtggtcAGecag MAXENT: 5.83 £

IMGGCCTGCTGACH

EBE 2 70(<5.83—«

=> considering family study or functional study

J Comput Biol. 2004:11(2-3):377-94.
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Discussion

Whole exome seguencingdlM 54

Ml AL, whole genome
sequencing, RNA sequencing S0| ZI&t

o E2E
FIEtS QlahAls YANOl BRIt 528 (+ Fxlolo| TIEt o
I|)
7t functional study= S8t ASOS2| X2 M2 Al 12{3}
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Combination treatments of JAK 1/2
inhibitor (Baricitinib) and
low dose immunosuppression therapy in
alopecia totalis

Young Gue Koh', Jae Wan Park’, Sun Hye Shin', Ka Ram Kim',
Joon Seok', Sun Young Choi', Beom Joon Kim', Kwang Ho Yoo’

lDepartment of Dermatology, Chung-Ang University College of Medicine, Seoul, Korea
2Department of Dermatology, Chung-Ang University Gwangmyeong Hospital,
Chung-Ang University College of Medicine, Gwangmyeong, Korea

gm SoTyo
c# CHUNG-ANG UNIVERSITY HOSPITAL

Combination treatments of JAK 1/2 inhibitor(Baricitinib) and
low dose immunosuppression therapy in alopecia totalis

Young Gue Koh', Jae Wan Park !, Sun Hye Shin?, Ka Ram Kim?,
Joon Seok 1, Sun Young Choi', Beom Joon Kim', Kwang Ho Yoo?

1Department of Dermatology, Chung-Ang University College of Medicine, Seoul, Korea
2pepartment of Dermatology, Chung-Ang University Gwangmyeong Hospital,
Chung-Ang University College of Medicine, Gwangmyeong-si,
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> Introduction
* Alopecia areata (AA)

Nonscarring autoimmune hairloss disorder

Different terminology depending on the area of invasion
— Alopecia totalis (AT, total scalp loss), Alopecia universalis (AU, whole body hair loss)
genetic backgroypy

e -DOB1*0301,
Pathophysmlogy normal s B2 T,i'mrm’% alopecia areata
MHC class | . 0., viral Infection, stra; S

MICA and ULBP -

Fas ligand T /| Type 1 axis [activation of pDC

Immunosuppressive agents | activation of CTL j [T IL-4/13 1

(TGF-B, a-MSH, IL-10, AT j 181
1115 4 AKSTAT jepy o 4 TSP 1

MIF, etc )

MICA T
ULBP T+ {Tha7 axis|

N T

st M nczso M weaco [ fast

TR { TATAFT
. T ymphocyte @ nicaoconeels @ Thieels u-MSﬂ L “1\ | 123 1
|| 10 & i
‘ activated T lymphocyte @ NKG20'NK cells Thi? eelle | miF L
(unknawn
1) Fukuyama M, et al_ J Dermatol 2022;49:19-36.
2) Peterson DM, ef al. J Am Acad Dermatol 2021,50190-9622(21)02571-8. qﬁ‘:- Eﬁﬂ‘%ﬂ:’g%

» Introduction

» Treatment of alopecia areata -

) contact

Classified to age, phase, and severity

JAK

Topical treatment
— Topical steroid + intralesional injection
— Contact immunotherapy

inhibitors

Systemic treatment B 1 L
— Systemic steroid + cyclosporine uln/ topical cortcoseraid
= Baricitinib (JAK1/2 inhibitor, Olumiant®) e
Approved for the treatment of AA in June 2022 e olgmjfbmﬁ

Not recommended for use with other potent immunosuppressants o
— Other JAK inhibitors, biologic immunomodulators, and cyclosporine - -

3) Rubin R. JAMA 2022,328:235.
c&g:- ForCyo s

CRIEEARE IAITERSITY OERIAL
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» Case report

Patient : M/26
Chief complaint : Hair loss

Present illness

Onset : 15 years ago

Multiple bald patches on the whole scalp, SALT 70 (Figure. 1)

Wax and wane (+) : recently aggravated

Pretreatment (+) : partial response to intralesional triamcinolone injection,
methotrexate, diphenylcyclopropenone topical immunotherapy,
and tofacitinib(JAK1/3 inhibitor, Xeljanz®)

Past medical history : Atopic dermatitis,
Family history : Not contribute

allergic rhinitis, asthma (20 YA)

» Case report

Laboratory findings
CBC, TFT, ANA, lupus anticoagulant WNL

Histopathologic findings

Nonscarring alopecia with increased telogen/catagen, C/w Alopecia areata

Diagnosis
Alopecia totalis

Treatment and prognosis

Oriental herb medicine Sloppea e Methylpredenisolone
cardiovascular risk (IV pulse#1+ oral tapering)
AA occured MTX, ILI, DPCP / Cyclosporiree
o & 50=>25mg/éla
Tofacitinib Baricitinib 4mg/day e
| ] | | 1
1 ) ] I l
12 19 20 21 26 Detember 27 April Juy Age (years
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» Clinical findings

G : (C)
Figure 1 (A, B, C). Multiple bald patches on the scalp before treatment

» Clinical findings

. (B) )

Figure 2 (A, B, C). Almost recovered after 4 months with treatment of
baricitinib and steroid pulse with subsequent tapering
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» Clinical findings

(B)

Figure 3 (A, B, C). Hair growing maintained for 3 months after steroid

C) 4 | 1

replacement with cyclosporine

» Discussion

» Clinical data of two phase 3 trials of baricitinib for alopecia areata

A BRAVE-AAl
03 Baricitinib, 4 mg (N=281) Hekk
& Baricitinib, 2 mg (N=184 [
40 8 ) 38.8
- Placebo (N=189) ek .
30

20

10

Percentage of Patients with
a SALT Score of <20

B BRAVE-AA2

= SOE —& Baricitinib, 4 mg (N=234)

B o .1 = Baricitinib, 2 mg (N=156) dkk
» S 0] 56)

EJ ] - Placebo (N-156) T 4359
= 5} =] I =

ge " T
‘s v 7 1

By 23 . a4
£S5 — I

§ 107 J p—

b ] > d =

a [ e T 3 -

=]

*p<0.05, *p<0.01, **p<0.001

4) King B, ef al N Engl J Med 2022,386:1687-1699.

cA" TR
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» Discussion

= Mechanism of action of baricitinib in alopecia areata

|Foll|cular epithelial celll '
— 1 IL-15RA

. %

MHC class | R
Baricitinib

Antigen
TCR
CDs

¥

5) Pratt CH, et al. Alopecia areata. Nat Rev Dis Primers 2017.3:17011
G‘Qﬂ bt

6) de Oliveira AB, et al. Dermatol Ther 2019;32-¢13053. oy
» Discussion
* Mechanism of action of cyclosporine in alopecia areata
. Cyclophiin L3 @ -
Cyclosporine
b Inactivation IL-2R
O
Calcineurin O
) Vel . o ol Domelogy 1992 104 120128, e 0 TR
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» Discussion

* Mechanism of action of cyclosporine in alopecia areata

|Foll|cular epithelial celll

STAT

MHC class |
Antigen

TCR
CD8

¥

7) Shapiro J, et al. J Am Acad Dermatol 1997,36(1)114-117.
8) Valsecchi R ef al. Demmaology 1992,184:126-128 Mﬁ- FyOemE

» Discussion

» Concurrent use of JAK inhibitor and cyclosporine

i i Handomlzed Phase 2b Trial of Tofacitinib (CP-690,550)
First SyStemlc Treatment for Severe n De Novo Kidney Transplant Patients: Efficacy, Renal

Alopecia Is AppI'OVEd Fum:tlon and Safety at 1 Year
JAMA. 2022 Jul 19;328(3):235. doi: 10.1001/jama.2022.11869, S o e I S 2

Themost common adverse effects asso- The overall findings of this Phase 2b study suggest

ciated with baricitinib included upper respi- that tofacitinib, when combined with MPA at conven-
ratory tract infections, headache, acne, hy- tional doses, is effective in preventing allograft rejection
perlipidemia, nasopharyngitis, and herpes and has a beneficial effect on renal allograft function

zoster B e e e e and parenchymal preservation. However, this result was
2 RN : e achieved at the expense of hematological toxicity and
with other JAK inhibitors, biologicimmuno- overmmunosuppression as demonstrated by increased
modulators, cyclosporine, or other potent incidences of serious infection, opportunistic viral infec-
immunosuppressants. tion and PTLD. MPA: Mycophenolic acid

No clinical data of concurrent use in AA

9) Redriguez-Garcia JL, et al. Rheumatology (Oxford) 2021;60:399-407.
10) Vincenti F, et al. Am J Transplant 2012;12:2446-2456. w
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» Discussion

» Therapeutic doses and side effects of cyclosporine
Cyclosporine With and Without Systemic

Corticosteroids in Treatment of Alopecia Areata: the treatment, as lower doses of cyclosporine
A Systematic Review Dermatol Ther (Heidelb) contribute to a decreased risk of developing
severe side effects, such as nephrotoxicity or
Authors CsA dose . - T
Yeo et al. 25 mg/kg/day immune suppression| [7]. Lee et al. concluded
Aghgoz el 25 Gmglkg/day | 25-5mghkgidsy JOurnal of the American Academy of Dermatology
P ‘ E/kg/da Volume 63, Issue 6, December 2010, Pages 949-972
Ferrando an 5 my ¥ - 4 .
Grimal (~ 10mydy) L=Recd 1020mgdy The yse of cyclosporine in dermatology:
I oy 50400 Kim et al. 200 mg/day . .
Jang ex.ak For the most part, these side effects are

(~ 180.9) mg/day

i dose dependent, related to the duration of therapy,
Constantopoulos  5-7.5 mg/kg/day Shaheedi-Dadras - 25itag/Rgldhy B Py

el et al
—— - Shapiro et al. 5 mg/kg/day Our case: Up to 50mg/day (<1mg/kg/day)
= ; m— + pulse & tapering steroid + baricitinib
halcry ] S” + Teshima et al. s mg/kgfday
Voud  EERSER Is it really dangerous?

Gadzhigoroeva 3.5 mg/kg/day

11) Nowaczyk J, ef al. Dermatol Ther (Heidelb) 2020;1:387-399. "
12) Ryan C, et al. J Am Acad Dermatol 2010,63-949-974. cﬁ‘;- YOGy

» Discussion

= Baricitinib and pulse steroids combined treatment in COVID-19
BM|oumeis BARICITINIB AND PULSE STEROIDS COMBINED

TREATMENT IN SEVERE COVID-19 PNEUMONIA:

e PRELIMINARY DATA FROM A RHEUMATOLOGIC
Rheumatic Diseases EXPERIENCE IN INTENSIVE CARE UNIT

BPS approach was based on paricitinib 4ma dailv for 10-14 days pius 6-meffvl:

prednisolone pulses (250-500mq) for three consecutive days followed by rapid
fapering.

SoC included dexameth-
asone 6 to 8mg daily plus remdesivir (+/- antibiotics and hydroxychloroquine);

Conclusion: Our real-life experience, in an ICU setting, showed that baricitinib
and pulse steroids combination was asscciated with a lower mortality rate par-
alleled by a prompt reduction of inflammatory biomarkers. These results shed
new light on the possible usefulnass of baricitinib for the treatment of rapidly
progressive ILD in patients with systemic autoimmunity and hyper-inflammation.

LT L LI

CRIREARE IAITERSITY NOBHIAL

13) Ferro F, et al. Annals of the Rheumatic Diseases 2022;81:955. :
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» Discussion

* Combination treatments of baricitinib and immunosuppression

Inhibits T cell-mediated inflammation through different mechanisms
— Baricitinib inhibits JAK-STAT pathway and subsequent cytokine production
— Cyclosporine inhibits CD8+ T cell by suppressing the expression of IL-2
Concurrent use of JAK inhibitor and cyclosporine is not recommended
— Caution for serious infections and malignancy (ex. Lymphoma)
— However, in our case, no serious adverse events occurred
#Young and healthy patient with low dose of immunosuppressants

| _In conclusion | .

Combination treatment of baricitinib and immunosuppression therapy

» Effective for refractory alopecia areata, but needed to assure the safety
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Why we perform basic research?

JID Editorial Board e-mail Circulation

2021 Impact Factors Announced

Dear Fellow Editors

Today the results of the 2021 Impact Factor (IF) calculation by Clarivate were published. The JID’s impact factor went down from last year’s high of 8.51, to
7.59. This is still higher than the 2019 IF of 7.14. In the ranking of 93 dermatology journals the JID is now in position five, outperformed only by the four
clinical dermatology journals JAAD (IF 15.4871), JAMA Dermatology (IF 11.816), BJD (IF 11.113) and JEADV (IF 9 9.228). (The list of the ten highest ranked
journals as well as the development of the JID IF over the past 20 years are below)

Together with Elsevier | will analyze the reasons for both the drop of the IF of our Journal and the rise of the IF of the clinical dermatology journals. I will
share and discuss with you the results of this analysis at our Editorial Board meeting at the ESDR congress in Amsterdam. Together we will devise strategies
to increase the ranking of our Journal in the future

Best regards,

Erwin

E-mail circulation for JDS Section editors

2021 Journai Data Filtered By Categories: DERMATOLOGY

2020 Rank Fall Jourmal Tike Total s | ot Pt | 2070 Riak Tt e ot Vot || "

2021 Impact Factor
JDS Niigata 18
EEAY: 0

Dear JDS Section Editors

Thank you for your continued contributions to the Journal of Dermatological Science.

SoURNAL OF
The 2021 Impact Factor has been released » DERMATOLOGICAL ™ o e ase s
wer

JOS IF number is 5.408 and it has risen 0.845 from the 2020 IF number 4563

The rank for JOS in dermatological journals has risen five spots from 14™ in 2020 to 8

| greatly appreciate your ongoing support and excellent contributions to the journal

1 look forward to continuing to work with you in this upcoming year
Sincerely,
Riichiro Abe

Editor-in-Chief

Joumal of Dermatological Science
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DERMATOLOGY & Rank by Journal Impact Factor
Journas withi Joumal
enonologicstarder: e e
Journal name 155N SSN Category 2001 0F «
DERMATOLOGY 15.487
- JOURNAL OF THE AMERICAN 0190-9622 10976787 DERMATOLOGY - SCIE 15487 1!68
ACADEMY OF DERMATOLOGY
B JAMA Dermatology 2168-6068  2168-6084  DERMATOLOGY - SCIE 11816 vfes o . TS e SR
Ves o
1B BRITISH JOURNAL OF 00070963 13652133  DERMATOLOGY - SCIE nan a1 e @ H :
DERMATOLOGY 08 2066 @ { |
2017 ot a
(& JOURNAL OF THE EUROPEAN  0926-9959  1468.3083  DERMATOLOGY - SCIE 9228 i i &
ACADEMY OF DERMATOLOGY AND
VENEREOLOGY s 68 o ——
DERMATOLOGY
[ JOURNAL OF INVESTIGATIVE  0022-202X  1523-1747  DERMATOLOGY - SCIE 7.5%
DERMATOLOGY 5/68
senvean P JiF qunare
2021 5/68 Q 7.590
) CONTACT DERMATITIS 0105-1873 1600-0536 DERMATOLOGY - SCIE 6419 L
2020 4169 Q
AMERICAN JOURNAL OF CLINICAL 1175-0561  1179-1888  DERMATOLOGY - SCIE 623 2009 68 a P S
DERMATOLOGY =
2018 4/66 Q
B Bumsd Trauma 23213868 23213876  DERMATOLOGY - SCIE 5711 2007 364 Q
2016 2/63 Q
. JOURNAL OF DERMATOLOGICAL 0923-1811 1873-569% DERMATOLOGY - SCIE 5.408
SCIENCE 2015 161 Q
2014 1/63 Q1
. JOURNAL DER DEUTSCHEN 1610-0379 1610-0387 DERMATOLOGY - SCIE 523
DERMATOLOGISCHEN 2013 1/61 Q
GESELLSCHAFT
GESELLSCH i 1s9 Q
| cc.... [ - - e W

Top 10 of total 21,428 journals oGt et

21,428 journals 2
Journal name ISSN eISSN Category 2021 JIF +
CA-A CANCER JOURNAL FOR 0007-9235 1542-4863 ONCOLOGY - SCIE 286.130 e
CLINICIANS
LANCET 0140-6736  1474-547X  MEDICINE, GENERAL & 202.731

INTERNAL - SCIE

NEW ENGLAND JOURNAL OF 0028-4793 1533-4406 MEDICINE, GENERAL & 176.079 . )
MEDICINE INTERNAL - SCIE SR e (e b
JAMA-JOURNAL OF THE 00987484 15383598 MEDICINE, GENERAL & 157.335 s, o ReS =
AMERICAN MEDICAL ASSOCIATION INTERNAL - SCIE S T =
NATURE REVIEWS MOLECULAR  1471-0072  1471-0080  CELL BIOLOGY - SCIE 13915 v e

CELL BIOLOGY

NATURE REVIEWS DRUG 14741776 1474-1784  Multiple v 112.288
DISCOVERY =
NATURE REVIEWS IMMUNOLOGY 1474-1733 1474-1741 IMMUNOLOGY - SCIE 108.555 swomoe :. s
No.21 ~ [r————
Lancet Respiratory Medicine 22132600 N/A Multiple ~ 102.642 St
No. 24 i o
BMJ-British Medical Journal ~ 0959-535X  1756-1833  MEDICINE, GENERAL & 93.333 = e
INTERNAL - SCIE . . —
ho T nn e i ann
No. 10 NATURE MEDICINE 1078-8956  1546-170X  Multiple v 87.241 = =
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Writing Tradition in Western Civilization

* Writing, the key for both communication and learning
* “Interesting and unpublished” is “not-existent”

Where we start?

» Strength & Competitive advantage
» Circle of competence

Specification of Hair research fields

Past works & publications

* Big data & metanalysis
* Clinical Research

* Clinical trials

* Genetic association studies
* Collaborative research

* Descriptive research

* Mechanistic research
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Accelerate Your Best Standard Care
Innovation Life Cycle

Impact
uonl*efﬁ "
Actsal 2HF wa
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Impact_ 4 & Ideas

Innovation:
The process by which an

(Commercialize) N

= i

7|-§| i= Products, unmet need is addressed T

HE/ME[A Services & by stimulating and then E2EoHdT

JHX| Procedures / translatingideas and/or
inventions into sustainable
V. products or services.
Implemer{l
Proof of = Proof of [/  Enabling
Gt vt s e e "\  Principle Technologies
techinalogy Lo find new reveun sseanss for you ietllectual property. idontifying ==
Kt oot et et ol AFA] iBrove
P Ao WY Lada S P ;'flo’,; i
: . = WEdEs

Sip.com

What is basicresearch?

ACS
Field Specialization of Basic Research & chemistayfortife”

Basic research includes theoretical research and early-stage investigations in the laboratory or field.

* Atolerance for uncertainty and ambiguity is essential.
¢ The basic researcher is driven by curiosity and a desire to explore unknown territory.

Typical Job Functions

Basic research is where it all starts: new ideas, fundamental theories, unanswered questions

* Itrequires the ability to identify interesting problems and to come up with original ideas.

* Basicresearch projects usually involve teams. Teams may involve researchers in many locations around the world.
Chemists may work with materials scientists, hiologists, geologists, physicists, or medical doctors.

¢ They may also enlist the help of computer scientists, engineers, and instrument design specialists to help them
develop the new capabilities they need.
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Typical activities involved in basic researchinclude:

ACS

W Chemistry for Life”
1) Identifying research topics
- Conducting literature searches and reading scientific publications

2) Applying for funding & Establishing Research environment

3) Team building with best available members

4) Collecting and analyzing laboratory and field data

5) Developing synthesis procedures & Constructing models and theories

6) Performing computationallaboratory studies

7) Publishing articles in scientific journals
8) Making presentations at conferences

Typical activities involved in basic researchinclude:

Funding

for basic research commonly comes from govemment grants or nonprofit organizations.
(Private industry is less likely to fund this type of research, because there is often no clearpath to a marketable product.)

CareerPaths

» Basic research almost always requires a Ph.D. for entry (trainingrequired)

« They may supervise research teams consistingof undergraduate and graduate students, postdocs, ortechnical staff members.

+ Some experienced researchers move into program management or administration, where they spend much of their time
preparing budgets and schedules and obtaining funding, in addition to overseeing research programs and other researchers.
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Starting points
* Strength, Competitive advantage / Circle of competence
* Clinical, experimental/translational, both

Establishment of own basichairresearchlab (Teamsports)

1) Training required (like acquisition of driving license and road training)
2) Conceptdevelopment & identifying research topic

3) Funding/ Grant (seed money: &A™, S A1)

4) Recruit of best available members & Supervise/coordinate the process
5) Publication & Presentation

Take-home message

Writing Tradition in Western Civilization
“Interestingand unpublished” is “not-existent”
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AGA is DHT-dependent

Absence of balding
in men with genetic deficiency of type 2 5a-reductase (5a R-II).

Hair loss treatment effects of finasteride

Finastennde

1

S5a R-II

Testosterone

AGA: Androgen (DHT)-mediated hair follicle
miniaturization and hair growth inhibition
(shortened anagen / prolonged telogen)

BALDING SCALP
Androgen-
sensitive
long,thick
pigmenied hair et
S| ine
short fine
unpigmented hai~ ::::‘ griarisd
+ ~ £
ANDROGENS _ @
= [ mp
)
Terminal Vellus
follicle follicle
Randall VA (2007)
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AGA 7|= A¥ A+ Key:

androgen(DHT)-inducible pathogenic mediators &/

e . Target(.‘?:?r-'F-L-E-El -] E?r-'F—iﬂ.‘EJ_“H%E
| AR Z# =0l (g )| AR THEHH) £ 7/ DHT A2

m B8 g
=a? %l + RNAlevel £4:
- microarray, RNA sequencing

-RT-PCR (QPCR) TWZ

TGF-B12. DKK-1

Dermal papilla

.+ Protein level 24:
- MS / Proteome profiler array
- ELISA / Western blot / Inmunostaining 3

Androgen

=
=

FR— Anvgan esios
T ——)

ZZ|HIY (HF organ culture)
Hair shaft 20| 54
Immunostaining (Ki67 / TUNEL)

SEHE
Hair cycle &4 (shortened anagen / prolonged
telogen)

| Transition

Surgical micro-dissection:
‘ gold standard for obtaining DP

non-balding balding Ohyama et al. (2009) EXD 19: 89-99

IRB 418 1 £9 (2~3 7 H)
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Non-Balding Balding Part
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Human DP cells
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Androgen Receptor 2
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Kwack et al (2008) JID
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Patient 1
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- BT (Bvs.NB)

« Balding DPC vs. non-balding DPC

« Balding 255 M =0{ DHT *2|

- Cell lysate / Cell conditioned medium

+ RNAlevel:
- microarray, RNA sequencing
-RT-PCR (qPCR) S

AR-expressing DP cells

+ Protein level:
- MS analysis / Proteome profiler array
- ELISA / Western blot / Inmunostaining A&

AFFYMETRIX,

W —

GeneChip* P 10 —_— Lt L
" juman Ganome ;i€
- g‘r — " : ’;.e

= ol Lt
o i i : 1
i g [ e EN |
Proteome profiler array
Chemiluniminescent Light 4
Inlv substrate
vl
’: H ! HH \\
H .
: ':<¢ HRP
2 —
: X 4'_ Target analytes Detectlon antibody
0 in culture supernates
H te—
: ¥
HE ] Capture antibody
w/o DHT DHT

83



2022 oistz2edsts| M20xt Hair Forum

84

Androgen(DHT)-inducible pathogenic mediators &&=/

* RNA level:
-RT-PCR (qPCR) S

+ Protein level:
- ELISA / Western blot / Immunostaining 4=

RT-PCR/ qPCR

o) DKK-1 induction by DHT

a b
< 7
4
£
g [ 1
3 4
2
i r'—t_"r_
31
P2 DP cells/ 6h Z 0
0 1 10 50 100 nM
c d
0 1 3 6 12 24 hr 5=
X4
DKK-1 ® 3
H
B-actin g
i 4
P2 DP cells/100 nM £ g

0 1 3 6 12 24 hr

Kwack et a/ (2008) JID




ELISA
0il) DKK-1 secretion from DP cells by DHT
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Balding DP cells ;
\1[’ Anti- DKK-1 0 1 10 50 100 500 nM

)

Biotinylated anti- DKK-1
Kwack et al (2008) JID

+ Streptavidin-HRP ( )

o
o
§
g2 =
et c
o o
m =z
<+ 160 kDa
< 105
- 75
“ 50

DKK-1—» ’ - 35

+ 30

Actin —» "‘

Kwack et a/ (2008) JID
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128 up-regulated and 12 down-regulated proteins among 690
distinct proteins were identified in balding DP cells compared to
non-balding DP cells

Patient 1 Patient 2

A B NB

oo ]

Moon et al (2013) J proteomics

Cell culture model (including co-culture)
Hair follicle organ culture model

mouse model
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ORS follicular keratinocytes Hi Q¥

=

< \

! 7 \
B P f
| y ——
b
4
Human hair follicles (HFs) Day0~3 Day 4~2wk
(20% FBS /DMEM medium) (EpiLife medium)

Bak et al. (2018) BBRC 505:360-64

ure model

Hair

Vi Hair buly
Basement membrang Melanocyle
4 (incirect farges)
Extracellulor matrix
Epithelial cells <<
(et el

Derma papila cells
dirocttargel|

Blood capillry

T

T CROUATGADROGENS T

Kwack ef al (2008) JID
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Co-culture model

DHT significantly suppresses the growth of ORS cells but not DP cells

ORS cells

T
*

Cell number (X10,000)

ORS keratinocytes

g

DP cells DP cells

Cell growth (% of control)

Kwack et al (2008) JID

Cell culture model (target cell 0f] X =& CHHE! x{2|)

0ll) rhDKK-1 induces apoptosis in ORS cells

DAPI  (24h) MTT assay (4days)

10 ng/mi

Cell growth (% of control)

Bax — ———

- 1+] . R —

=1 ¥ —

25 ng/ml 0 5 10 15 25 50 ng/ml

Kwack et al (2008) JID
Kwack er al (2012) JID
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Organ culture model

control

100nM DHT

100 DHT (nM)

- Hair shaft Z0| 573

Kwack et a/ (2008) JID

Organ culture model

0ll) DHT-inducible IL-6 inhibits hair shaft elongation in cultured human hair follicles

Hair shaft elongation (mm)
= = fiod
o, W om i

o

0 5 50 rhiL-6 (ng/ml)
0 5 50 rhiL-6 (ng/ml)

Kwack et a/(2012) JID
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Immunostaining (Kié7 / TUNEL)

control DHT

DAPI

DHT-inducible IL-6 inhibits proliferation of matrix cells

+ IL-6
Ki67
I:)API--

&
=3

o
3 S
—

@
=)

ST
o o o

Number of Ki67+ cells/hair bulb
@
=]

0 50 rhiL-6 (ng/ml)

Kwack et a/(2012) JID
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stump-tailed macaque spontaneous baldness model

Human balding scalp grafted nude mouse model

Transgenic mouse model (K5-hAR Tg)

CS57BL/6 mouse model
Hair cycle
GA (shortened anagen / prolonged telogen)

=
'|'_')£||

Days st birh

@
3

%

Muller-Rover et al (2001)

C57BL/6 Natural hair cycle
£ 52 %2 3 e 2 2
S B R T

Depilation-induced hair cycle
day after

depilation

28

20

15

(L 11 L}

e @ @
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telogen pink .
. A i
]
catagen
ry arey
anagen VI
.
anagen Wi black
anagen V 1
ki grey
anagen IV
anagen Illa-c {
anagen Il
anagen |
talogen pink
stage skin
colour thickness

Natural hair cycle model

c
o
=
©

®

o

shaving

3
@
@
8
2
T

3]

Depilation hair cycle model

depilation

Anagen VI

rhDKK-1Skin
(50 ng)collection

rhDKK-1 Skin
(50 ng) collection

Weeks
after birth

Day after
depilation

ol

Control

DHT-inducible DKK-1 °l 212 EI°S7] 1521

Kwack et a/ (2012) JID
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Animal model

Hair cycle scoring (HCS) & Hair follicle length =78

o
&
o

[ Natural model »*

g 300 M Depilation model 500 HFs counting

8 ;gg anagen VI - 100

% early catagen -200

& 150 mid and late catagen -300
= 100

I 50

(=]

Control DKK-1

M Natural modal

M Dapilation modal

From the bottom of Hair bulbs to
the pore in the epidermis

Hair follicle length ©
(mm)

Control DKK-1

Kwack et a/ (2012) JID
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Investigation on the role of high fat diet
and gut environment in the development
of alopecia

Hyunsun Park

Department of Dermatology, SMG-SNU BoramaeMedical Center

Investigation on the role of
high fat diet and gut
environment in the

development of alopecia

Department of Dermatology
SMG-SNU Boramae Medical Center

Hyunsun Park
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HIS4M: Investigation on the role of high fat diet and gut environment in the development of alopecia

When the patients hear their diagnosis,...

* OK, then what should | eat?

* Or what should | not eat?

* Isn’t it associated with my internal organ problem?

Cell

Sleep Loss Can Cause Death through Accumulation
of Reactive Oxygen Species in the Gut

Vaccaro et al., 2020, Cell 1871, 1307-1328
June 11, 2020 © 2020 Elsevier Inc.
0.1016/i.c

https://doi.org/10.1016/j.cell.2020.04.049
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The history of Brain-Gut-Skin theory

Over 90 years have passed

since dermatologists John H. Stokes and Donald M. Pillsbury

first proposed
a gastrointestinal mechanism for the overlap between

depression, anxiety and skin conditions such as acne.

The effect on the skin of emotional and nervous states: theoretical and practical consideration of a gastrointestinal mechanism. Arch Dermatol Syphilol 1930, 22:962-93.
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Nutritional deficiency associated with
hair change

10. BERIB1 2B E Vitamin B12 2. BIEIRIDEZZE Vitamin D deficiency)
deficiency) FIEID (calcitriol) = 2T 212) AAfoll FRpt @i 9hg gt -
. G HIERIDE S, 471Gy 2ie), Aela), 34 3
2HE AT 4 220] #ilof g zjty|
- Bl

- prdZEE(Zinc deficiency)

T FHACE WA 4 3lek. Ao

e R gTich S1039ae faA)

ulehaim12 (cobakumin)ds 25, A, i 4nate] 17

s, el g o] ul

e ® Deficiencies  of - micronutrients  (zinc, iron,
e selenium, biotin, niacin, copper, Vitamins B12, *

PAAYE 7] 4, 72

wemueeas A, C, D, and E,) is associated with hair structural ;%52

LERE TRVERERTET 3 5 % . P
changes and/or hair loss and are, in part, tied

1o #@Rswonde £o gt health status.

1 =l T

o= Ahe] ofeloldA]ol ZIPATHA YL AéoR 3}

Lede ¥

29| rjEAg) e gYAEiREcld

= 2ol ol A E ke
&8

FEN 2% A 2 B, 1EE, wel oy, >
of JFEvieh, | Aok Th g do] ofs) Ay

e
EEET

o) wagich e
He o glo] ghed 244 Bk 4ol 42 FE A
o] UYept 2 g o EL EESL k]
2 BN - Hepd ‘_“.J_ o, ofelztete] U
== e - 18, FRIZLE(Copper deficiency)
FEE0] AABANE Sl oA 4 S, Ng 2 =t
ACG Case RepJ 2017; 4: e107. PMCID: PMC5599691
Published online 2017 Sep 13. doi: 10.14309) PMID: 23832754
Hair Growth in Two Alopecia Patients after Fecal Microbiota Transplant
Dicrna Rebello, MD B Elzina Wang, BS,' Eugene Yan, MD,3 Peter A, Lie, MD,* and Colleen R. Kally, MD,
FacG!2
Cass 2 Go to: (W

- Author information * Articla notes + Copyright and License informatio ? . g
o A 2D-year-old man with severs ileocolic Crohn’s disease was treated with FMT after requiring 3 recurrent

" alpert Medical Schoel, Brown University, Providence, Rl courses of antbiotics for CDL He remained CDI-free after the procedure. He had been diagnosed with
Divisicn of Gastrosnterology, Rhode lsland Hespal, Providance, I alopecia universalis approximately 2 vears prior 1o FMT, which had been treated with intralesional
3niversity of Chicaga Pritzker School of Medicine, Chicago, IL corticosteroid mjections, topieal steroids, squaric eeid, and laser treatments with no measurable
*Northwestem University Feinberg Schaal of Mediene, Chicago, IL improvement. After FMT. the patient had significant improvement in his hair loss. Only 2 additional
B orresponding author. intralesional corticosteroid injections with the same strength were done after FMT without any further

Caorrespondence: Dionne Rebello, Department of Internal Medicine, R treatment. Prior to FMT, he was persistently noted to have stage $4b alopecia (93-99% hair loss) despite

Providence, R 02803 (dionne.rebello@Iifespan.org) intralesional mjections, but he improved at least 2 grades to stage 82 (25-19% hawr loss) afier FMT
(Figure 2). Noiably, while the steroid injections had only been administered to his scalp, after FMT he has
had regrowth of hair n other areas of his bedy a= well.

Case 1

A 3B8-year-old man with alopecia universalis diagnosed 10 vears pre
and sbdominal pain. On physical sxamination, he had diffuse abdon
evaluation 1evealzd leukocytosis. Abdominal compwied tomography
termmnal tleum Stool C. difficile polymerase chan reaction was pos
metronidazole. He was treatzd with oral vancomyein for 2 further g
difficile-postive stools. After FMT for recurrent CDI, he experience
follow-up 8 weeks later, he reported new hair growth on his head, f&
had praviously been refractory to sterotd myections, and he was ont
timne. Thies vears later, he continues 1o have paichy hair growth onl
shaves regularly:
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L) ‘ Bad diet

Gut Homeostasis

gut barrier

Avoidance of
bad diet

homeastasis and

Recovery of gut
alopecia?
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The investigation of role of regulatory
T cell in alopecia areata
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The investigation of role of regulatory T cell
in alopecia areata
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M2 The investigation of role of regulatory T cell in alopecia areata

Alopecia areata (AA)

AAis a T-cell mediated autoimmune disease . Hasttny .
phenotypically characterized by hair loss

Atopects arests

Well-demarcated patches of non-scarring,
inflammatory hair loss that can progress to
include all scalp or bedy hairs

1.7-2.1% of the general population at some
point during their lifetimes

IL-15 and its receptors on CD8* T cells show
increased expression around hair follicles in
AA

IL-15/IL-15R signal increase the expression
of NKG2D on infiltrated CD8 T cells, resulting
in NKG2D-dependent killing of hair follicles

Totm L B N T OB NKGZD

= However, understanding of the regulatory T cells in terms
of their phenotypical and functional characteristics is very
limited

\ ’ ” ;

Xing L etal., Mat Med, 2014. 20(9): 1043-9
Pratt CH et al., Nat Rev Dis Primers, 2017.3: 17011

Regulatory T cell (T4 cell)

T,g - Effector T cell

# T, can suppress T g-mediated inflammation by multiple direct and indirect mechanisms.

» Basic mechanisms used by T, cells
1) Starving T cells of IL-2
2) Promoting T-cell apoptosis
3) Modulating T-cell metabolism to reduce effector function
4) Secreting anti-inflammatory cytokines
5) Inhibiting immunostimulatory signals on antigen presenting cells (APCs)

2

°®
1. Sinking IL-2 .,..“ 4, Anth-inflammatory
IL-2Rf High affinity ® 10
Py 2. Inducing apoptosis Ry *ae. Torn
e 1135
Perforin
e Granzyme

5. Blocking costimulation

ATP.
3. Disrupting metabolism E@‘

A Adenosine %8

cAMP 08
(11}

Vietoire G, et al. J Invest Dermatel. 2022;142
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T.., cell in skin

reg

HFSC : Hair follicle stem cell
» Skin T, cell function

Teg

The orchestration of stem cell-mediated hair follicle regeneration. augmentation of wound healing, and promoting adaptive imniumne tolerance

to skin commensal microbes.

» T, cell and hair follicle regeneration
1. Subpopulation of T,,, cells in telogen skin localize in close proximity fo HFSCs in the bulge region of the hair follicle
2. More abundant in telogen skin relative to anagen skin.

3. T, cell expression of the Notch ligand Jagged-1 (Jagl) was required to promote HF cycling by enhancing the activation and

differentiation of HFSCs.

(2]
w
2]
x

2

Jag! (%)

=
% KI67* (Buige CD34°)
Hair Folicle Length (m)

Jag! MFI (Rel. to Isotype)

Skin SOLN

WT Foxpao™ Forpd®™ WT Foxp¥™ Forpd”™
Treg Treg ;

Jag! Con  Jagl

5 2
§ g
g =

CD8* T calls-

Al N_ et al. Immunology, 2017; 152 Ali N, etal Cell, 2017; 169

Regulatory T cell (T 4 cell) in autoimmunity

r

cell in autoimmunity
R . 1y, |\csthy tissues. the ratio of T, to T,

reg Cells is sufficiently
low. and T, cells retain their suppressive function.

TeffTreg Auto
‘Norml suopressive fonction s TeffregJLoss ofsuppesane tncton . : ' ; : s
— ——2 » In autoimmune disease, inflamed tissues have high T_g -to-

Treg Th1/2/17 differentiation tory cytoking resea:
*‘ PO T, cells ratios. and T, cells isolated from the tissue have

reduced suppressive capacity in vitro.

» Human and mouse T, cells can differentiate into Thl-like

Treg-Tht ;‘;‘:cm‘:ﬁ“ o cells after excessive activation or exposure fo type-1
Tog = inflammation.
5 — &
. “’".:Tm‘ 8 ; Thee Te-Th1 cells can be induced to produce IFN-y and
?&Tﬂ o lose their suppressive function.

Victoire G, et al. J Invest Dermatol. 2022;142
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AA and Treg cell

# Genes with significant association to AA

Table 1) Genes

Regen — Funcian Svongent sesmeation (P uaius) | Masimum acde ratie | Inveived in e autemmine dzsse
20332 144 TID, RA. CeD. M5, SLE 6D
132
4927 T o 154
6925 NKG2D activating figand 165
D act Tigan 152
94311 o 133
109151 141
11913 133
12q13 13
134 TID.SLE
6p2132 124 T1D, RA, CeD. UC, PS, SLE
tHLAY 161 TLD, RA, MS
236 TiD, RA, P
20 T1D, RA, UC, €D, SLE. M5, GV
53 262 T1D, RA, CeD, MS, GV
3601077 215 TLD, RA, CeD MS, SLE PS5, €D, UC, 6D
13810 543 TID.RA
173 160 A

%1042

SHPe which
Al

lomentary Tabies 13nd 1
imot, Disaszes 1o

sow/gsrmicshugenel ). Crohns dissase (CD).
thematess. (SLE), ype | disbetes (TID), and

# Gene sequencing confirmed that the single-base polymorphism of the FOXP3 gene. which plays an important role in the

development and maintenance of T, cells. increased compared to healthy controls. indicating that it can reduce mRNA expression

of FOXP3 and affect the development of AA.

D), Gra,
el (UC).

Petukhova L. et al Namre. 2010:466(7302)

Conteduca G, et al. Clin Exp Med. 2014;14(1)

AA and Treg cell

7 Tgcells function rather than number has a key role in determining susceptibility 0 AA.

i : e
2 i £
3
Shin BS et al., J Dermarol Sci. 2013. 70(2): 141-3

» Compared to the control group. the frequency of T,

which showed that it was related to the disease severity.

® w200 400

cells around the AA hair

Foxp3+ lymphoeytas in lesions (%)

follicle was significantly reduced.

ra = 0096
=10 v
e
ot

Tobta 2. Cusrerid cortaing 1717 el 3 e i paeets
o_ P =0.001 ol
£ T
S am
dn I i ST
8 119408
[ P 0000 118 1 080
- twors
2
he . K I
: o
N AA(1=33) HC (3= 18] . o . e 1

H B
Troq celis in PBMC (%)

Han YM, et al J Dermatol. 2015:42(10)

areata
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AA and Treg cell

» When the frequency of T, cells was increased through IL-2 injection in patients with AA. there was a case in which it was confirmed
that hair was successfully regenerated in 80% of patients
Case Report/Case Series
Effects of Low-Dose Recombinant Interleukin 2
to Promote T-Regulatory Cells in Alopecia Areata

Emeline Castela, MD: Florence Le Duff, MD: Catherine Butori, MD: Michel Ticchioni, MD, PhD: =
Paul Hofman, MD, PD; Philppe . MD, Ph; cour, MD: 7, MD. PhD Baseline After treatment
Castela E, et al J4MA Dermatol. 2014;150(7)

# The results of this large prospective randomized placebo controlled trial did not further support the efficacy of low-dose I1-2 in

treating.

Low-Dose IL-2 for Treating Moderate to Severe
Alopecia Areata: A 52-Week Multicenter Prospective
Placebo-Controlled Study Assessing its Impact on T
Regulatory Cell and NK Cell Populations

Joumal of Investigative Desm:

2021 141, 933-936; cois 10,10 )

» Inmice with AA. expanded Tregs also failed to decrease the number of pathogenic CD8 T cells and resume hair growth.

Selective Expansion of Tregs Using

the IL-2 Cytokine Antibody Complex

Does Not Reverse Established

Alopecia Areata in C3H/HeJ Mice Lec E, et al. Front Immumol. 2022:13

Objective : The investigation of role of T, cell in alopecia areata

Question) How Tregs contribute to the AA microenvironment and pathogenesis?

Hypothesis : In alopeica areata, T4 cell dysfunction will occur and will not play a proper role.

[ Phenotypical and Functional Changes ] i

* Investigating the distinct phenotypes and functions of T, cells in AA 2
patients and AA mouse model

= Immunophenotyping analysis: proportion of T, cells and disease severity,
activation marker, plasticity

= Functional characteristics analysis: proliferative capacity, cytokine
production, co-culture assay to check suppressive function

[ Molecular and Cellular Mechanisms }

+ Examination of changes in gene expression profiles in T, cells

= Identify key genes that regulate the phenotypical and functional changes in T,
cells using RNA sequencing

Nicholas, et al. JCI insight. 2020:5(13)

Single cell RNA sequencing




ATIAE: Analysis of the patients with alopecia areata using healthcare bigdata

Analysis of the patients with alopecia
areata using healthcare bigdata

Jin Cheol Kim

Department of Dermatology, Ajou University School of Medicine, Suwon, Korea

2022 Hair Forum

Analysis of the Patients with Alopecia Areata
Using Healthcare Bigdata

2022. 8. 20.

Jin Cheol Kim

Department of Dermatology, Ajou University School of Medicine, Suwon, Korea
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Korean National Health Insurance Claims Database

» HIRA (Health Insurance Review & Assessment) Service
UI‘-":'&HE-_IJ- DB
-BEHT DB

- Z¢DB

%MDB

—a|5

» NHIS (National Health Insurance Sharing) Service

-E2%4 DB 28 Az e Go|HE |iozs +pE 52 HO|HE BE 52
-0 HZEE DB A4 9l S22 02 728 8
—- =SS DB
NHIS-NSC (E23 3 E DB)
- 7|E
-2006 4 1H 7 HZEHTIAA L o222 HAL AHAE SR W=
« O &AL
- 1002+
0K
-2002-20194 (1874 d)
HEFE
-2 0 BEEO| 2% M/AH/IUNTE/EHEEA/X Y E 55
-lig
- ME/AME o2 (At W EHE O L AL, ol 0|8 HE (TR X AT AT,
& B7egHy
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ATIAE: Analysis of the patients with alopecia areata using healthcare bigdata

International Journal of Epidemiology, 2017, e15(1-8) e
doi: 10.109%ije/dyv319
Advance Access Publication Date: 28 January 2016
Cohort Profile &

Cohort Profile

Cohort Profile: The National Health Insurance
Service-National Sample Cohort (NHIS-NSC),
South Korea

Juneyoung Lee," Ji Sung Lee,” Sook-Hee Park,® Scon Ae Shin® and
KeeWhan Kim**

"Department of Biostatistics, College of Medicine, Korea University, Seoul, Korea, ZClinical Research
Center, Asian Medical Center, Seoul, Korea, *Big Data Steering Department, National Health Insurance
Service, Seoul, Korea and *Department of Applied Statistics, Korea University Sejong Campus, Sejong
City, Korea
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Alopecia areata is not a risk factor for heart diseases;  Increasing prevalence of alopecia areata in South

A 10-year retrospective cohort study Korea

HeeraLee |, You Chan Kim 1, Jee Woong Choi T Byung Woo Seh ?, So MinKim !, You Chan Kim 7, Gwang Seong Chei 2, Jee Woang Chei !

J Dermatol. 2019
PLoS One. 2021
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Impact of alopecia areata on subsequent pregnancy autoimmune diseases in patients with sleep
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Impact of alopecia areata on psychiatric disorders: A
retrospective cohort study

Jin Cheol Kim !, Eun-So Lee 7, Jee Wooeng Chei

J Am Acad Dermatol. 2021
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Microbiome Study Using Healthcare Big Data

ACG CASE REPORTS JOURNAL

CASE REPORT |COLON

Hair Growth in Two Alopecia Patients after Fecal Microbiota

Transp|ant

Dionna Rebello, MD', Elaina Wang, BS'. Eugene Yen, MD¥, Peter A, Lio, MD", and

Calleen R Kelly, MD, FACG™

revidanes, Rl

ity of Chicago Pritzker Sehool of Medivine go. Il
estern University Feinberg Scheol of Medicing, Chicaga, IL

Figure 1. Hair regrowth on a 38-year-old patient's (A) face and (B) scalp 8
weeks after FMT.

Figure 2. Hai regrawth ona 20-year-old patient’s acdlp ofter FMT. (A) The patient's scalp when h first started losing his hat- at age 16, The patient’s
scalp (Bl 2 few manths and (C) 16 years after FMT

ACG Case Rep ). 2017
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The gut microbiota and gastrointestinal surgery

Kristina Guyton & John C. Alverdy &

Nature Reviews Gastroenteroloqy & Hepatology 14, 43-54 (2017) \ Cite this article

The physiological stress of surgical injury on the gastrointestinal tract can result in a profound
shift in gut microbiota abundance, function and spatial location.
* Major intestinal reconstruction alters the intestinal microbiota.

The effects of surgical injury can, in some cases, result in an in vivo transformation of intestinal

bacteria to a more virulent phenotype.

Nat Rev Gastroenterol Hepatol. 2017
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Appendectomy Is Associated With
Alteration of Human Gut Bacterial
and Fungal Communities

Shuntian Cai'#, Yanyun Fan'#, Bangzhou Zhang'#', Jinzhou Lin', Xiaoning Yang',
Yunpeng Liu', Jingjing Liu'#, Jianlin Ren'** and Hongzhi Xu'**

Front Microbiol. 2021

Objective

To Investigate Association between
Post-Appendectomy status and Risk of Alopecia Areata
Using NHIS-NSC (2002-2019)

?
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Il

Relation between Appendectomy and Dermatologic diseases

With appendectomy | Without appendectomy m

Alopecia areata 2.75% 214 % <0.001
Vitiligo 0.88 % 0.76 % 0.029
Urticaria 2.50% 1.97 % <0.001
Malignancies 6.48 % 7.25% <0.001
Psoriasis 2.04% 1.97 % 0.373

Longitudinal cohort study

National Sample Cohort (2002-2019)

l

‘ Identify subjects with relevant ‘

‘ National Health Insurance Service- ‘

Appendectomy codes
Subjects with Subjects with no
Appendectomy codes Appendectomy codes

Excluded
1) Appendectomy codes given more than Excluded

ohce 1) Subjects with AA codes given prior to
2) Subjects with Appendectomy codes cohort entry date

given during 2002-2003 (washout | e 2) Subjects with any other gastrointestinal

period) or abdominal surgery
3) Subjects with AA codes given prior to

Appendectomy codes Variables used in matching :
4] Subjects with AA codes given within 1 Cohort entry date, sex, age group, and

month after Appendectomy code given income level
5) Subjects under 20 years old
6) Subjects with any other gastrointestinal

or abdominal surgery except

appendectomy

Covariates
+ Comorbidities
1N matched | e —
‘ I s n + Antibiotics or probiotics uses
| Appendectomy group ‘ ‘ Control group ‘

111




2022 fst2etsts| 20Xt Hair Forum

New onset of hair loss disorders
during the COVID-19 pandemic

Da-Ae Yu

Konkuk University Medical Center

New onset of hair
loss disorders during
the COVID-19

pandemic

Da-Ae Yu
Konkuk University Medical Center

gs/articles/alopecia-)
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httpz/ncov.mohw.go.kr/ (2022.07.30)
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COVID-19 and alopecia

™

/7
Pubmed.’_’w‘ ( covid-19, alopecia | X m

Save Email Send to Sorted by: Bestmatch | Display options £

] Abstract
[] Free full text

] Full text

ports, case
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JAAD int 2022,7.67-77

Alopecia in patients with COVID-19:
A systematic review and meta-analysis

Betty Neuyen, BS, " and Antonella Tosti, MD*
Wiami, Florida and Riverside, California

Metbods: We searched PubMed/MEDLINE, Scopus, and Embase for articles published between November
2019 and August 2021 using the key words “alopecia” or “hair” and COVID-19—related search terms,
identifying 41 original articles describing patients with alopecia and COVID-19.

Results: The current review included 1826 patients with alopecia and COVID-19 (mean age, 54.5 years;
54.3% male). The most common types of alopecia identified were AGA (30.7%, 86.4% male), TE (19.8%,
19.3% male), and AA (7.8%, 40.0% male). AGA preceded COVID-19 symptoms. TE was usually newly
triggered by COVID-19 (93.6%). AA usually occurred in patients with preexisting disease (93.1%).
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JAAD Int 202275761
J Med Virol. 2022:94:1391-1407.

I Time to diagnosis of alopecia after COVID-19

Table 1. Reports of

Time to diagnosiy

Case report Age. y Sex alter COVID-19 Clinical presentation

Rossi et al” 29 Female 4wk Patchy hair loss on vertex and parietal regions progressing
10 the involvement of the total scalp

Hayran et al’ 13 Male 4wk Single 1-cm alopeacic patch on scalp

Capalbo et al® 38 Male 4wk Variously distributed, sharply demarcated alopecic patches
of the beard

Flvenson® 56 Female 8wk Loss of >99% of all body hair

Sgubbi et al"® 54 Female 8wk Rapid onset of multiple patches of alopecia on the tempers-
parietal area of scalp

Temiz and Kutlu'' 43 Male 6wk Mot reported

Temiz and Kutlu'' 39 Female 8wk Mot reported

these patients was 44 years and 67.5% were females, The most common trichoscapic
findings were decreased hair density, the presence of empty fellicles, or short regrowing
hair. The mean duration from COVID-19 symptom onset to the appearance of
hich is earlier than classic acute TE. Most patients recovered from hair loss,
while a few patients had persistent hair fall. Our results highlight the need to consider the
possibility of post-COVID-19 acute TE in patients presenting with hair fall, with a history

J Dermatol. 2022:00:7-9

Hair loss after COVID-19

CQviD-19

«efe

-Underlying disease
-Disease suscaptibility
-medication

Fre-inflameatory Cytokingnes
1k, ILE, Thi, Typel 1M

L
y
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Front Med (Lausanne). 2021 Oct 13,8:756069.

Lack of Evidence of COVID-19 Being
a Risk Factor of Alopecia Areata:
Results of a National Cohort Study in
South Korea

8,070 were confirmed 222 257 were confirmed
COVID-19 positive COVID-19 negative
from January 1. 2020 from January 1, 2020
o June 4, 2020 fo June 4, 2020
Results: A total of 226,737 individuals (7,958 [3.5%| cases and 218,779 [96.5%]
= conirols) were included in the final analysis. The ratio of newly diagnosed AA was
Exclusion: xclusion: . " .
12 hed history of |,_| |, 3478 hag hisory of 18/7,958 (0.2%) in cases and 185/218,779 (0.1%) in controls. IRRs of COVID-19 patients
alopecia areata

alopecia areata having newly diagnosed AA compared to controls were 0.78 (35% Cl: 0.48-1.27) when
from 2015 10 2019 frem 2015 to 2019 age and sex were adjusted for and 0.60 (@5% Cl: 0.356-1.08) when all demographic
variables were adjusted for.

[Cases] [Controls]
7,958 were included in the 218,779 were included in
final mode! the final model
= Diagnosis of COVID-19 was not significantly
/\ ./\_ associated with the development of AA.
18 were newly 7,940 were not 195 were newly | (218,584 were not)
diagnosed as diagnased as diagnosed as diagnosed as
alopecia areala alopecia areata alopecia areata alopecia areata
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I Objective
* To determine the prevalence of hair loss disorders during the COVID-

19 pandemic

+ To investigate the relationship between new-onset of alopecia and
COVID-19 infection/vaccination
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Subgroup analysis:

COVID-19 vaccinated
I FlOWC ha rt vs. Non-vaccinated

COVID-19 infection Control
(2020-2021) (1:1 matched)

f/
Washout period
(Patients diagnosed as
alopecia 2015-2019)

4 ! J !
Dlzgllg‘):iida n Not diagnosed Dlzgi:o:sii a3 Not diagno_sed
(AA Tﬁ; PCA) as alopecia (AA TF?E pCA) as alopecia
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