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Short Story of Atopic Dermatitis (AD)

• High prevalence:
Lifetime prevalence of 15-20% in developed countries1

1. Deckers et al. Investigating international time trends in the incidence and prevalence of atopic eczema 1990-2010: a systematic review of epidemiological studies. PLoS ONE 7, e39803 (2012). 2. Simpson et al. Update on epidemiology, diagnosis, and disease 
course of AD. Semin Cutan Med Surg. 2016 Jun;35(5 Suppl):S84-8. 3. Photos from Weidinger et al. Atopic dermatitis. Nature Reviews Disease Primers volume 4, Article number: 1 (2018)

• Variable course and severity2

• Significant disease burden and comorbidities2,3
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Update to AAD Guidelines on AD Comorbidities

Davis et al. J Am Acad Dermatol 2022;86:1336.e1-18.

Objective: To appraise evidence of the association 
between AD and comorbidities among adults

Methods:
• Multidisciplinary work group conducted a systematic 

review of the association between AD and selected 
comorbidities.

• Grading of Recommendations, Assessment, 
Development, and Evaluation (GRADE) was used to 
assess the certainty of evidence.

• The Work Group drafted statements of association 
based on the overall quality of evidence.
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Update to AAD Guidelines on AD Comorbidities

Davis et al. J Am Acad Dermatol 2022;86:1336.e1-18.

Clinical question: “Among adults, what is the association between AD and…”
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Update to AAD Guidelines on AD Comorbidities

Davis et al. J Am Acad Dermatol 2022;86:1336.e1-18.
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Update to AAD Guidelines on AD Comorbidities

Davis et al. J Am Acad Dermatol 2022;86:1336.e1-18.

Atopic and allergic conditions Association Strength of evidence
Asthma Is associated Moderate
Food allergies Is associated High
Allergic rhinitis Is associated Moderate
Allergic conjunctivitis Uncertain Low
Eosinophilic esophagitis May be associated Low

Immune-mediated conditions Association Strength of evidence
Alopecia areata Is associated Moderate
Urticaria Is associated Moderate



J.I. Silverberg et al. / Ann Allergy Asthma Immunol 121 (2018) 604−612
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Update to AAD Guidelines on AD Comorbidities

Davis et al. J Am Acad Dermatol 2022;86:1336.e1-18.

Mental health and substance use Association Strength of evidence
Clinician-diagnosed depression Is associated Moderate
Clinician-diagnosed anxiety Is associated Moderate
Suicide May be associated Low
Alcohol abuse disorders May be associated Low
Cigarette smoking May be associated Low
ADHD May be associated Low
Autism spectrum disorder Uncertain Very low



아토피피부염의 치료 – Korean guideline

Kim JE et al. Ann Dermatol 2015;27(5):578∼592



아토피피부염의 치료 – European guideline



아토피피부염의 치료 – European guideline



아토피피부염의 치료 – European guideline



아토피피부염의 치료 – EASI score



· 성인(만 18세이상) 및 청소년(만 12세~만 17세)

3년 이상 증상이 지속되는 만성 중증 아토피피부염 환자로서 다음의 1), 2) 항 모두 충족

1) 1차 치료제로 국소치료제(중등도 이상의 TCS or TCI)를 4주 이상 투여하였음에도 적절히 조절되지 않고, 이

후 전신 면역억제제(Cyclosporine 또는 Methotrexate)를 3개월 이상 투여하였음에도 반응 (EASI 50%이상 감

소)이 없거나 부작용 등으로 사용할 수 없는 경우

* 산정특례 등록일 6개월 이내에 국소치료제 및 전신 면역억제제 투여 이력이 확인되어야 함.

2) 산정특례 등록 전 EASI 23 이상

아토피피부염 산정특례 조건



· 소아(만 11세 이하)

1년 이상 증상이 지속되는 만성 중증 아토피피부염 환자로서 다음의 1), 2)항 모두 충족

1) 1차 치료제로 국소치료제(중등도 이상의 TCS or TCS)를 4주 이상 투여하였음에도 적절히 조절되지 않거나

부작용 등으로 사용할 수 없는 경우

* 산정특례 등록일 4개월 이내에 국소치료제 투여 이력이 확인되어야 함.

2) 산정특례 등록 전 EASI 21 이상

* 임상 사진 제출 필수: EASI 점수 측정 시 중증도 판단을 위한 환부사진이 확인되어야 함.

아토피피부염 산정특례 조건



1) 성인 및 청소년 (산정특례 조건과 동일)

3년 이상 증상이 지속되는 성인(만 18세 이상) 및 청소년(만 12세-만 17세) 만성 중증 아토피피부염 환자

가) 1차 치료제로 국소치료제(TCI or TCS)를 4주 이상 투여하였음에도 적절히 조절되지 않고, 이후 전신 면역억

제제(Cyclosporine 또는 Methotrexate)를 3개월 이상 투여하였음에도 반응(EASI(Eczema Area and Severity 

Index) 50%이상 감소)이 없거나 부작용 등으로 사용할 수 없는 경우

* 동 약제 투약개시일 6개월 이내에 국소치료제 및 전신 면역억제제 투여이력이 확인되어야 함. 

나) 동 약제 투여시작 전 EASI 23 이상

아토피피부염 약제 급여 조건



2) 소아 (만 6세-만 11세) (산정특례 조건과 동일)

1년 이상 증상이 지속되는 소아(만 6세-만 11세) 만성 중증 아토피피부염 환자로서 다음의 조건을 모두 만족
하는 경우

가) 1차 치료제로 국소치료제(중등도 이상의 TCS or TCI)를 4주 이상 투여하였음에도 적절히 조절되지 않거나, 
부작용 등으로 사용할 수 없는 경우

* 동 약제 투약개시일 4개월 이내에 국소 치료제 투여이력이 확인되어야 하며, 국소치료제 투여 시점에 EASI 
21 이상이어야 함. 

나) 동 약제 투여시작 전 EASI 21 이상
* 임상 사진 제출 필수: EASI 점수 측정 시 중증도 판단을 위한 환부사진이 확인되어야 함

아토피피부염 약제 급여 조건



사이토카인 (Cytokines) 

Reference: 피부과학 7판



Three Types of Immunity
IL-4 and IL-13 as Key Players of the Type 2 Immune Response

This figure is a simplified representation of some of the key drivers of immune response. It is not intended to serve as an exhaustive list. CRSwNP, chronic rhinosinusitis with nasal polyps; IL, interleukin; Th2, T helper type 2; TSLP, thymic stromal lymphopoietin. 1. Annunziato F, et al. J Allergy 
Clin Immunol. 2015;135(3):626–635; 2. Cosmi L, et al. Eur J Immunol. 2019. 49:1334–1343; 3. Sahoo A, et al. Cytokine Growth Factor Rev. 2016;30:29–37; 4. Hulse KE. Curr Allergy Asthma Rep. 2016;16:1; 5. Kaiko GE et al. Immunology. 2008;123:326–338.



Common Role of Type 2 Inflammation
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Pruritus
1. The sensation of itch is mediated by the 
interplay between: 
• Epidermal cells
• Cells of the immune system
• The peripheral and central nervous system 

(both neurons and glia)

2. Different types of itch exist
e.g. chemical and mechanical

Chemical itch can be further 
subdivided into histaminergic vs. non-histaminergic
Itch pathways are associated with various receptors 
on cutaneous nerve fibers in the periphery
Chronic pruritus is primarily induced by the non-
histaminergic pathway
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• Figure adapted from: Paller AS, et al. J Allergy Clin Immunol. 2017;140:633-43.

1. Paller AS, et al. J Allergy Clin Immunol. 2017;140:633-43.

e.g. histamine, Interleukin 31
(IL-31), IL-4/IL-13 (facilitating), 

TSLP, substance P (SP)

Activation of neurons 
in peripheral and cent

ral nervous system

Receptors
and Ion channels

Chemical mediators
(including cytokines)

Secreted molecules in tissue

The mechanism of Pruritus



Role of IL-4 and IL-13 in itch induction
• In AD, the type 2 cytokines IL-4, IL-5 and IL-

13 are known to drive skin inflammation

• Recent studies have dissected
the critical role of IL-4 and IL-13
in the pathogenesis of chronic itch
Mice that overexpress IL-4 or IL-13 in the skin develop    
AD-like disease and robust chronic itch

• IL-4 and IL-13 sensitize the sensory neurons 
to pruritogens

• This sensitizing effect can be blocked
by JAK inhibitors
Knocking out IL-4Rα in mouse neurons leads to a     
significant reduction in scratching behavior,  as well as 
in skin inflammation



IL-4 and IL-13 are not directly pruritogenic

• Surprisingly, unlike IL-31, high doses of either IL-4 or IL-13 did not elicit acute itch

• Thus, these findings suggest that the Type 2 cytokines IL-4 or IL-13 do not function as 
potent acute pruritogens, despite activating itch-sensory neurons

• Sensory neurons are directly activated by the classical immune signaling molecules IL-4 and 
IL-13 

• Surprisingly, rather than triggering acute itch, activation of neuronal IL-4Rα sensitizes 
sensory neurons to multiple other pruritogens



아토피피부염의 치료 - Dupilumab



no activation

IL-4

no activation

IL-13

IL-13Rα1
IL-4Rα

IL-4Rα

γc

<Type I IL-4R> <Type II IL-4R>

아토피피부염 Atopic dermatitis – dupixent(dupilumab)



Internal

Efficacy of 6-Months Dupilumab Treatment  in Children Aged 6-11 years with Moderate-to-Severe 
Atopic Dermatitis in South Korea: Interim Analysis of Multicenter Prospective Observational 
Study (KAPARD 2022, best oral presentation award)

Variables N=28

Male : Female 19 : 9

Age (mean ± SD) 9.18±1.47

Onset age (mean ± SD) 2.82±2.60

IGA IGA 3 (n=4)
IGA 4 (n=24)

Coexisting other allergic diseases 23 (82.1%)

Asthma 8 (28.6%)

Allergic rhinitis 22 (78.6%)

Allergic conjunctivitis 13 (46.4%) 

Food allergy 14 (50%)

Family history of allergic diseases

Atopic dermatitis 11 (39.3%)

Asthma 7 (25.0%)

Allergic rhinitis 22 (78.6%) 

Food allergy 7 (25.0%)

↓69.8% 

Baseline Week 4 Week 12 Week 24 Baseline Week 4 Week 12 Week 24



Internal

Efficacy of 6-Months Dupilumab Treatment  in Children Aged 6-11 years with Moderate-to-Severe 
Atopic Dermatitis in South Korea: Interim Analysis of Multicenter Prospective Observational 
Study (KAPARD 2022, best oral presentation award)
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Internal

Efficacy of 6-Months Dupilumab Treatment  in Children Aged 6-11 years with Moderate-to-Severe 
Atopic Dermatitis in South Korea: Interim Analysis of Multicenter Prospective Observational 
Study (KAPARD 2022, best oral presentation award)

Adverse events

• Conjunctivitis ; 2 cases (7.1%)

• Injection site urticaria ; 2 cases (7.1%)

• Angioedema (around eyes) ; 1 case (3.5%)

• Hair loss ; 1 case (3.5%)



Internal

Efficacy of 6-Months Dupilumab Treatment  in Children Aged 6-11 years with Moderate-to-Severe 
Atopic Dermatitis in South Korea: Interim Analysis of Multicenter Prospective Observational 
Study (KAPARD 2022, best oral presentation award)
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Internal

Efficacy of 6-Months Dupilumab Treatment  in Children Aged 6-11 years with Moderate-to-Severe 
Atopic Dermatitis in South Korea: Interim Analysis of Multicenter Prospective Observational 
Study (KAPARD 2022, best oral presentation award)
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Dupilumab Indication & Reimbursement Criteria in Korea

소아 (만 6세-11세) 성인 및 청소년 (만 12세 이상)



Dupilumab Indication & Reimbursement Criteria in Korea

급여 유지 평가 방법

기타 주의 사항



아토피피부염의 치료- Jak inhibitor

1. Rinvoq (Upadacitinib)

- Dupixent 와 급여조건 동일

- 3년 이상 증상이 지속되는 성인(만 18세 이상) 및 청소년(만 12세-만 17세) 만성 중증 아토피피부염 환자

- 다만, 65세 이상 환자, 심혈관계 고위험군 환자, 악성 종양 위험이 있는 환자는 제외함. 

2. Olumiant (Baricitinib)

- Dupixent 와 급여조건 동일

- 3년 이상 증상이 지속되는 성인 만성 중증 아토피 피부염 환자

- 다만, 65세 이상 환자, 심혈관계 고위험군 환자, 악성 종양 위험이 있는 환자는 제외함.



아토피피부염의 치료- Jak inhibitor

3. Cibinqo (Abrocitinib)

- Dupixent 와 급여조건 동일

- 3년 이상 증상이 지속되는 성인(만 18세 이상) 및 청소년(만 12세-만 17세) 만성 중증 아토피피부염 환자

- 다만, 65세 이상 환자, 심혈관계 고위험군 환자, 악성 종양 위험이 있는 환자는 제외함. 

JAK 억제제 간 교체투여 및 dupilumab 주사제와 JAK 억제제 사이의 교체투여는 인정하지 않음



아토피피부염의 치료- Jak inhibitor

Cibinqo, RinvoqOlumiant



Jak Inhibitor
Type I/II cytokine signaling

Rapid membrane to nucleus signaling:

1. Cytokines bind transmembrane   receptors that 
are associated with JAKs

2. Binding activates JAKs
3. JAKs phosphorylate receptors
4. STATs bind receptors
5. JAKs phosphorylate STATs
6. STATs dimerize
7. STATs translocate to the nucleus
8. STATs bind DNA and regulate transcription



Jak Inhibitor
JAKS work in pairs

• Four JAKs: JAK1, JAK2, JAK3, Tyk2
• JAKs work in pairs
• Different receptors bind different JAKs
• Different immunomodulatory signals 

are generated

Once a cytokine receptor is activated, 
JAKs trigger intracellular signal transduction cascades 
that regulate a variety of processes depending on 
the JAK combination



Jak Inhibitor
Different cytokines drive different aspects of AD pathogenesis

IL-4 IL-4/IL-13 IL-31 IFNY IL-22 TSLP
Promotion of inflammation O O O O O

Promotion of itching 
and subsequent scratching

O O O O O

Skin barrier disruption O O O
Skin microbiome dysbiosis O O

Epidermal thickening O O



AD pathogenesis is mediated by both JAK-dependent and 
JAK-independent cytokines

JAK-dependent 
cytokines

Associated with lesions in

Acute AD Chronic AD

IFNα and IFNβү

IL-4 +

IL-5 +

IL-6 +

IL-12 +

IL-13 +

IL-31 +

IL-21 +

IL-22

IL-23 +

TSLP +

JAK-independent 
cytokines Non-JAK pathways

Associated with

Acute AD Chronic AD

IL-1 NF-κB, JNK-MAPK9 +

IL-17C (IL-25) C/ERBb2, NF-κB910, PI-3K14 ++

TGF-β p38-MAPK12, SMADs2

TNF-α IκB/NF-κB2

IL-33 NF-κB, ERK1/2, JNK, p38, 
PI3K/AKT13 +

1. Renert Y, et al. Clin Dermatology. 2017;35:387-397. 2. Schwartz DM, et al. Nat Rev Rheumatol 2016;12:25-36. 3. Brunner PM, et al. Ann Allergy Asthma Immunol. 2018;120(1):34-41.
4. Floudas A, et al. J Immunol. 2017;199(2):707-717. 5. Wang B, et al. J Invest Dermatol. 2017;137(1):95-105. 6. DaSilva-Arnold SC, et al. Arch Dermatol Res. 2018;10(3):197-207. 

7. Ruzicka T, et al. NEJM. 2017;376:826-835. 8. Cotter DG, et al JAAD 2018;78: S53-62. 8. Vandeghinste N, et al. JID 2018;138(7):1555-1563. 9. Gómez-García F, et al. Dermatol Ther (Heidelb). 2018;8(2):195-202. 10. Kumar 
P, et al. Cell Signal. 2014;26(3):528-39. 11. Kao CY, et al. J Immunol. 2005;175(10):6676-85. 12. Lan CC, et al. J Eur Acad Dermatol Venereol. 2014;28(2):204-15.

13. Pinto SM, et al. J Cell Commun Signal. 2018;12(3):615-624.



Jak Inhibitor
FIRST-GEN JAK INHIBITORS TARGET MULTIPLE CYTOKINES 

• Current Jakinibs inhibit multiple JAKs
• Inhibit innate and adaptive immune responses
• cell- and state-specific dependency of given JAK and 

cytokine incompletely defined 



Jak Inhibitor
NEXT-GEN JAK INHIBITORS ARE MORE SELECTIVE



JAK Family selectivity profiles

JAKi “Selectivity” Actual

UPA JAK1 JAK1>JAK2>JAK3>Tyk2

BARI JAK1/2 JAK1/2/> JAK3/Tyk2

ABRO JAK1 JAK1>JAK2>Tyk2>JAK3

TOFA JAK1/3 JAK1/3> Tyk2/JAK2

Olumiant

Rinvoq



아토피피부염의 치료- IL-13 blocker

IL-13 blocker – Tralokinumab (brand name : Adtralza, LEO pharma)



아토피피부염의 치료- small molecules

1. Phosphodiesterase 4 (PDE4) Inhibitors ; Crisaborole (topical)

• High levels and increased activity of PDE4 are found 
in leukocytes of patients with AD

• PDE4 catalyzes the breakdown of cAMP, a molecule 
known to downregulate inflammation

• There are four genetically distinct PDE4 subtypes (A–D), 
with different regulatory behavior and tissue expression 
patterns

• Inhibition of PDE4 causes:

▲ intracellular cAMP levels & anti-inflammatory mediators
▼ proinflammatory mediators



아토피피부염의 치료- small molecules

2. Histamine Receptor 4 (H4R)-Targeted treatment

• H4R, one of four histamine receptors, is preferentially 
expressed on T cells, NK cells, DCs, basophils, eosinophils, 
and mast cells.

• Binding of histamine to H4R contributes to chronic 
inflammation and itching in patients with AD

• In this patient population, H4R:
-Is overexpressed on CD4+ T cells, compared with CD4+ cells 
from patients without AD
-Modulates Th2 cytokine production in LCs
-Upregulates IL-31 mRNA in Th2 cells, leading to keratinocyte 
proliferation



아토피피부염의 치료- small molecules

3. Neurokinin-and Neurokinin-1 Rc. targeted treatment ; Tradipitant (oral), Serlopitant (oral) 

The neuropeptide substance P (SP) is a major mediator of 
pruritus in inflammatory skin conditions, including AD

SP mediates itch and pain via:
-Direct stimulation of spinal neurons
-The release of histamine from skin mast cells
-Expression in dermal fibroblasts of the neurotrophic factor artemin, which is -
upregulated in AD skin lesions and stimulates warmth-evoked scratching in 
mice

SP expression is upregulated in CD8+ T cells of patients with AD

NK1R is expressed across a variety of immune cells and is the 
predominant SP signal transductor
In patients with eczema, NK1R is upregulated in monocytes, helper T cells, 
natural killer T cells, and basophils compared with healthy controls


