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Who needs a systemic therapy?
Atopic dermatitis: skin disease or systemic disease





The pathomechanisms of AD may change trhoughout life
Heterogeneity of AD



Understanding the complexity of AD



Mainly flexural Erythroderma Prurigo-eczema Nummular

Heterogeneity of atopic dermatitis







Systemic treatment of AD

• When topical treatment is not enough
• When topical treatment is not convenient
• When topical treatment is harmful
• When there are repeated disease attacks
• When it shows continuous activity
• When there is a window opportunity for improvement







Mainly flexural Erythroderma Prurigo-eczema Nummular

Is there a role for classical systemic drugs?



Berth-Jones Zaki Harper Bunikowski Haw Sibbald Our study

Study type Prospective

N 27 18 40 10 61 15 63

Age 2-16 3-16 2-16 2-16 9-68 5-15 8.4  ±3.6 yr,

Dosage 5 mg/kg/d 5-6 mg/kg/d 5 mg/kg/d 2.5 mg/kg/d Mean 2.7 mg/kg/d Mean 2.8 mg/kg/d Mean 4.27 mg/kg/d

Length of treatment 6 weeks 4-12 weeks 1 year (continuous) vs 3 months 
(intermittent)

8 weeks Mean 13.5 ± 8.4 months Mean 10.9 ±2.7 
months (1.5-21.6)

Median 4.6 months (1.5-
21.6)

Time to efficacy 
assessment

6 weeks NS 12 weeks 8 weeks 6 months NS 4 weeks

Outcome Complete or marked 
improvement
22/27 (81%)

Good to excellent
16/18 (88%)

Good or very good 30/40 (75%) 
(no   statistically significant 
differences between groups)

Decrease of 50% of 
affected body surface 
in 9/10

Decrease of 50% in 
SCORAD index

Good 12/15 (80%) Good to excellent 40/63 
(64%)

Relapse 17/20 (85%) 16/18 (89%) Continuous regimen: NS
Short course: 17/19 (89%)

7/9 (78%) 100% 5/12 (42%) 21/40 (51%)

Disease-free period Up to 6 months in 3 
(11%) patients

Up to six months 
in 2 ( 11%) 
patients

Continuous regimen: NS
Short course: 3 pts with sustained 
remission after a 3-month course 
(9%)

4 weeks 4.5±2.9 months Min 15 months Up to 6 months in 9 
(14%) pts

Follow-up 10 months Max 8 months 1 year 3 months Min 6 months Min 15 months Up to 21 months

Side effects Mild Mild 57% mild, 37% moderate, 6% 
severe

Mild Mild/moderate Mild Mild

J Eur Acad Dermatol Venereol. 2016 Nov 29. doi: 10.1111/jdv.14066. [Epub ahead of print]

Cyclosporine A for severe atopic dermatitis in children. Efficacy and safety in a retrospective study of 63 patients
Hernández-Martín A1, Noguera-Morel L1, Bernardino-Cuesta B2, Torrelo A1, Pérez-Martin MA2, Aparicio-López C3, de Lucas-Collantes C3



Most children have good or 
excellent results (better if 

eosinophilia or egg allery are 
absent)

CyA acts rapidly in approximately 3-
4 weeks. CyA therapy maintenance 
can be prolonged for 2 years safely

CyA is well tolerated, with few 
adverse effects, but needs close 

monitoring

CyA does not heal AD, and most 
patients witll recur, although some 
of them will experience long-term 

remissions
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Dupilumab – Mechanism of action

IL-13

IL-4Rα

IL-13Rα1

JAK1

TYK2

STAT6
STAT3

Receptor type I
Epithelial cell

Nucleus
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Expressed in: B cells, T cells, monocytes, 
eosinophils, fibroblasts

Expressed in: epithelial cells, smooth muscle 
cellsd, fibroblasts, monocytes, activated B cells



Dupilumab – Efficacy

Beck et al. N Engl J Med 2014; 371:130-139 
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EASI-75

*P < 0,05; **P < 0,001 vs placebo. †Patients considered non-responders after use of rescue treatment. ‡All values observed independently of the use of
rescue treatment. IGA, Investigator´s Global Assessment; EASI, Eczema Area and Severity Index; EASI-75, 75% improvement from baseline in EASI index;
c4s, every 4 semanas; c2s, every 2 semanas.
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Placebo (n=85) censured data†

Dupilumab 200/300 mg c2s (n=82) censured data†

Dupilumab 300 mg c4s (n=84) non-censured data† 

Dupilumab 300 mg c4s (n=84) censured data†

Placebo (n=85) non-censured data†

Dupilumab 200/300 mg c2s (n=82) non-censured data† 

*
*

Week Week

Dupilumab – Efficacy in adolescents

Simpson et al. Dupilumab Efficacy and Safety in Adolescents with Moderate-to-Severe Atopic Dermatitis: Results from a Multicenter, Randomized, PlaceboControlled, Double-Blind, Parallel-Group, Phase 3 Study. EADV 
2018 



Paller AS, Siegfried EC, Thaçi D, et al . Efficacy and safety of dupilumab with concomitant topical
corticosteroids in children 6 to 11 years old with severe atopic dermatitis: A randomized, double-
blinded, placebo-controlled phase 3 trial. J Am Acad Dermatol. 2020 Nov;83(5):1282-1293. doi:
10.1016/j.jaad.2020.06.054. Epub 2020 Jun 20. Erratum in: J Am Acad Dermatol. 2021
Jan;84(1):230. PMID: 32574587.

Simpson EL, Paller AS, Siegfried EC, Boguniewicz M, et al . Efficacy and Safety of Dupilumab in
Adolescents With Uncontrolled Moderate to Severe Atopic Dermatitis: A Phase 3 Randomized
Clinical Trial. JAMA Dermatol. 2020 Jan 1;156(1):44-56. doi: 10.1001/jamadermatol.2019.3336.
PMID: 31693077; PMCID: PMC6865265.











Efficacy and safety of dupilumab in 147 children with AD:
2-year real-world study from a single center

Cristiana Borselli, Lucero Noguera, Angela Hernández, Antonio Torrelo
Dermatología Pediátrica – Hospital Niño Jesús, Madrid

▪ Quality of life (pruritus/sleep) improved rapidly and remained stable.

▪ Response was consistent across all ages, with relative superiority in children under 12 years of age.

▪ Classic phenotypes showed the best improvement.

▪ Favorable safety profile, with a low rate of clinically relevant adverse events (11%). The most common were

eosinophilia (≈ 40 % of adverse events) and ocular conditions such as conjunctivitis or ocular pruritus (≈ 35 %).

▪ Local injection-site reactions were less frequent.

▪ 3% of exposures required treatment discontinuation.

▪ All events were mild or moderate.

RESULTS & CONCLUSIONS

▪ In our cohort, the mean cumulative cost of dupilumab per patient is approximately €12,000
▪ This translates, on an approximate basis, into an annual cost in the range of €6,000–8,000 per patient 

per year, assuming an average treatment duration of around 1.5–2 years.

COSTS









▪ New-onset, paradoxical flaring of facial dermatitis
▪ Present in 10 % of patients with Dupilumab
▪ 7 of 24 (29% ) children treated had worsening or new-

onset facial dermatitis
▪ More frequent in postpubertal children
▪ A seborrheic-like dermatitis (with IL-4 blockade 

facilitating a Th17 response) ?
▪ Treatment with 2 % ketoconazole cream ?









Availability of drugs for children
Age and comorbidities as limiting factors

Drug Age of approval Remarks

Biologics

Dupilumab > 6 months Prurigo nodularis, Asthma, Nasal polyposis, Eosinophilic esophagitis

Tralokinumab > 12 years Ongoing evaluation > 6 months

Lebrikizumab > 12 years Ongoing evaluation > 6 months

Nemolizumab > 12 years Prurigo nodularis; ongoing evaluation > 2 years

Current EMA-approved biologic therapies for AD



EPO=erythropoietin; GM-CSF=granulocyte-macrophage colony-stimulating factor; G-CSF=granulocyte colony-stimulating factor; GH=growth hormone; LIF=leukemia inhibitory factor; TPO=thyroperoxidase. 
aJAK1/3; bJAK1/2; cJAK1/TYK2.1

1. Schwartz DM, et al. Nat Rev Drug Discov. 2017;16(12):843-862. Erratum in: Nat Rev Drug Discov. 2017;17(1):78. 2. Wollenhaupt J, et al. J Rheumatol. 2014;41(5):837-852.

Potential Target of JAK Inhibition1

• Abrocitinib

• Upadacitinib

• Filgotinib

JAK1-selective

IL2, IL-4, 

IL-7, IL-9,

IL-15, IL-21

• T-cell proliferation 

and survival

• T-cell memory

• T-regulatory cell 

function

• B-cell function

• Airway reactivity

• Mucus secretion

• Response to 
helminths

• Myeloid 

differentiation

• Lymphoid 

differentiation

• T-cell proliferation 

and survival

• Lymphocyte effector 

function

• Hematopoiesis

– Erythrocytes

– Platelets

– Neutrophils

– Lymphocytes

• Growth

• Anabolic metabolism

• Acute phase response

• Lymphocyte growth and 

differentiation

• Catabolic metabolism

• Lipid metabolism

• Bone resorption

• T-cell differentiation

• Lymphocyte effector 

function

• T-cell 

differentiation

• Lymphocyte effector 

function

• Anti-inflammatory • Barrier immunity

• B-cell activation

• Synoviocyte and 
osteoclast function

• T-cell differentiation

• Lymphocyte effector 

function

• Macrophage 

activation

• Antiviral responses

IL-4

IL-13

IL-3, IL-5,

GM-CSF

EPO, TPO,

G-CSF, GH, 

Leptin

IL-6, IL-11,

LIF, OSM

IL-12

IL-23 IL-10

IL-19, IL-20,

IL-22 IFN-𝛂/𝛃

IL-31

TSLP

IFN-𝛄

TYK2-selective

• BMS986165

• PF-06826647

JAK3

JAK1

Multi-JAK

JAK1 JAK1

• Tofacitiniba

• Baricitinibb

• Ruxolitinibb

• Brepocitinibc

TYK2 TYK2

JAK3-selective

• Decernotinib

• Ritlecitinib

Multi-JAK

The relevance of specific JAK combinations 

for therapeutic efficacy is unknown.2



Potential role of inhibition of intracellular signaling of multiple 
cytokines in ADJAK/STAT pathway involves multiple cytokines important in AD

• TSLP

• IL-4

• IL-5

• IL-10

• IL-13

• IL-22

AD=atopic dermatitis; IL=interleukin; JAK=Janus kinase; Th=T helper cell; TSLP=thymic stromal lymphopoietin
1. O’Shea JJ et al. Nat Rev Rheumatol 2013;9(3)173-82; 2. Zhong J et al. Database (Oxford) 2014;2014:bau007; 3. Guttman-Yassky E et al. Expert Opin Biol Ther 2013;13:549-61
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Cytokine signaling relevant in AD

JAK inhibitors currently approved for AD
• Baricitinib
• Upadacitinib
• Abrocitinib



Gráficas extraídas de Simpson EL, et al. Br J Dermatol. 2020

Simpson EL, Lacour JP, Spelman Let al. Baricitinib in patients with moderate-to-severe atopic dermatitis and inadequate response to topical corticosteroids: results from two randomized monotherapy phase III trials. Br J Dermatol. 2020 Aug;183(2):242-255. doi: 
10.1111/bjd.18898. Epub 2020 Mar 5. PMID: 31995838.





Tabla y gráficas extraídas de Simpson EL et al. Lancet. 2020

Simpson EL, Sinclair R, Forman S, Wollenberg A, Aschoff R, Cork M, Bieber T, Thyssen JP, Yosipovitch G, Flohr C, Magnolo N, Maari C, Feeney C, Biswas P, Tatulych S, Valdez H, Rojo R. Efficacy and safety of abrocitinib in adults and adolescents with moderate-to-severe atopic 
dermatitis (JADE MONO-1): a multicentre, double-blind, randomised, placebo-controlled, phase 3 trial. Lancet. 2020 Jul 25;396(10246):255-266. doi: 10.1016/S0140-6736(20)30732-7. PMID: 32711801.











Selecting the best treatment for each patient



Tabla y gráficas extraídas de Blauvelt A, et al. JAMA Dermatol. 2021

Blauvelt A, Teixeira HD, Simpson EL, Costanzo A, De Bruin-Weller M, Barbarot S, Prajapati VH, Lio P, Hu X, Wu T, Liu J, Ladizinski B, Chu AD, Eyerich K. Efficacy and Safety of Upadacitinib vs Dupilumab in Adults With Moderate-to-Severe Atopic Dermatitis: A Randomized Clinical Trial. 
JAMA Dermatol. 2021 Sep 1;157(9):1047-1055. doi: 10.1001/jamadermatol.2021.3023. PMID: 34347860; PMCID: PMC8340015.



Tabla y gráficas extraídas de Guttman-Yassky E, et al. Lancet. 2021

Guttman-Yassky E, Teixeira HD, Simpson EL, Papp KA, Pangan AL, Blauvelt A, Thaçi D, Chu CY, Hong HC, Katoh N, Paller AS, Calimlim B, Gu Y, Hu X, Liu M, Yang Y, Liu J, Tenorio AR, Chu AD, Irvine AD. Once-daily upadacitinib versus placebo in adolescents 
and adults with moderate-to-severe atopic dermatitis (Measure Up 1 and Measure Up 2): results from two replicate double-blind, randomised controlled phase 3 trials. Lancet. 2021 Jun 5;397(10290):2151-2168. doi: 10.1016/S0140-6736(21)00588-2. 
Epub 2021 May 21. Erratum in: Lancet. 2021 Jun 5;397(10290):2150. PMID: 34023008.



Tabla y gráficas extraídas de Bieber T, et al. N Engl J Med. 2021

Eichenfield LF, Flohr C, Sidbury R, Siegfried E, Szalai Z, Galus R, Yao Z, Takahashi H, Barbarot S, Feeney C, Zhang F, DiBonaventura M, Rojo R, Valdez H, Chan G. Efficacy and Safety of Abrocitinib in Combination With Topical Therapy in Adolescents With Moderate-to-Severe Atopic Dermatitis: The JADE TEEN Randomized Clinical Trial. JAMA Dermatol. 2021 Oct 1;157(10):1165-

1173. doi: 10.1001/jamadermatol.2021.2830. Erratum in: JAMA Dermatol. 2021 Oct 1;157(10):1246. PMID: 34406366; PMCID: PMC8374743.



Availability of drugs for children
Price, age and comorbidities as limiting factors

Drug Age of approval Remarks

Biologics

Dupilumab > 6 months Prurigo nodularis, Asthma, Nasal polyposis, Eosinophilic esophagitis

Tralokinumab > 12 years Ongoing evaluation > 6 months

Lebrikizumab > 12 years Ongoing evaluation > 6 months

Nemolizumab > 12 years Prurigo nodularis; ongoing evaluation > 2 years

JAK inhibitors

Baricitinib > 2 years Alopecia areata (adults; ongoing evaluation in children)

Abrocitinib > 12 years Ongoing evaluation > 2 years

Upadacitinib > 12 years Ongoing evaluation > 2 years
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