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Article https://doi.org/10.1038/s41467-023-39020-4

Single cell and spatial sequencing define
processes by which keratinocytes and
fibroblasts amplify inflammatory responses
in psoriasis
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Participacion activa de fibroblastos mas alla de su funcion estructural

Na et al. Nature Communications. 2023; 14:3455



A single-cell atlas of IL-23 inhibition in cutaneous pso-
riasis distinguishes clinical response

Science Immunology

[] Save Q. Related Papers &% Chat with paper
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Psoriasis vulgaris and other chronic inflammatory diseases improve markedly with
therapeutic blockade of interleukin-23 (IL.-23) signaling, but the genetic mecha-
nisms underlying clinical responses remain poorly understood. Using single-cell
transcriptomics, we profiled immune cells isolated from lesional psoriatic skin be-

fore and during IL-23 blockade. In clinically responsive patients, a psoriatic tran-
scriptional signature in skin-resident memory T cells was strongly attenuated. In
contrast, poorly responsive patients were distinguished by persistent activation of
IL-17-producing T (T17) cells, a mechanism distinct from alternative cytokine sig-
naling or resistance isolated to epidermal keratinocytes. Even in IL-23 blockade—-

responsive patients, we detected a recurring set of recalcitrant, disease-specific
transcriptional abnormalities. This irreversible immunological state may necessi-
tate ongoing IL-23 inhibition. Spatial transcriptomic analyses also suggested that
successful IL-23 blockade requires dampening of >90% of IL-17-induced response
in lymphocyte-adjacent keratinocytes, an unexpectedly high threshold.
Collectively, our data establish a patient-level paradigm for dissecting responses to
immunomodulatory treatments.

Wou et al. Sci Immunol. 2024 Jan 26;9(91):eadi2848.
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Mechanism of action of the three DEGs:

Resolved skin epidermal keratinocytes Never lesional skin epidermal keratinocytes
Significantly lower levels of the SAMHD1
gene in resolved epidermal keratinocytes
might be accompanied by abnormal dNTP
B gl = L gl ic: accumulatiqn, which can induce DNA
o L Y ™ s damage. It is established that damaged DNA
L ‘ §( ) . : species can trigger type-l IFN and innate
i A 0 i immune responses.
tcellsurvival 1 Proliferation E":ﬁ”.'f"::':"'* Eﬂgﬁ"g;“ { cellservival | Proliferation 1 Differentiation
Strong up-regulation of GPR15L in resolved

epidermal keratinocytes may lead to the
recruitment of GPR15+ cells, such as T-cells,
into the epidermal compartment.

/\\\\\\\ W 4/4//.// GPR15 positive cells
R The strong up-regulation of AKR1B10 gene
T cell GPR15L UDm()u\a(pd Up-regulated may result in reduced RA and Consequently
SR — W jonioe eakie o increased keratinocytes survival and
proliferation.

DEGs: differentially expressed genes

Ghaffarinia et al. Int. J. Mol. Sci. 2023, 24, 4556



Metilacion ADN como predictor APs

* 60 pacientes con PsO que desarrollaron PsA — 60 PsO sin PsA
* Estudio de metilacidon del genoma completo

* 36 zonas de metilacidn relevantes en 15 genes y varias zonas
intrénicas.

Support Vector Machine - DNA methylation and clinical data
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Cruz-Correa et al. Arthritis Rheumatol. 2023 Dec;75(12):2178-2184.
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Prediction of Psoriatic Arthritis in Patients With Psoriasis
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Modificacion de la enfermedad

Characteristics and sources of tissue-resident memory T cells in
psoriasis relapse

Canbin Dong ', Lanmei Lin ', Juan Du

Received: 14 June 2023 Accepted: 13 November 2023

DOL: 10.1111/jdv.19652

5 JEADV ==

LETTER TO THE EDITOR

An international Delphi consensus to define a clinically
appropriate definition of disease modification for plaque psoriasis

In patients with moderate-to-severe plaque
psoriasis, in the absence of precise biomarkers,
disease modification may be evaluated by
sustained BSA<1% [ PGA <o0/1 for >12 months
following treatment cessation.

Psoriasis relapse

Eyerich et al. . ) Eur Acad Dermatol Venereol. 2023 Dec 10. doi: 10.1111/jdv.19652.
Dong et al. Curr Res Immunol. 2023 Sep 6;4:100067.



PART 1 - initiation PART 2 - g8w vs q16w treatment, PART 3 - withdrawal
(N=880) randomized (N=297) (N=273)
Group 1 Group 2a GUS 100 mg q8w (at W28, 36, 44,52, 60) — Group 3a withdrawal of GUS
GUS 100 mg
Eligible patients WO, Wa—g8w SRe (PASI =0 v
. . . . . . . (=40% with di AT g
Early disease intervention with guselkumab in psoriasis leads duration <2 years) Group 2b GUS 100 mg q16w (at W36, 52) | & Group 3b withdrawal of GUS R
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‘w28 PASI <3 (g8w vs q16w) 116 interim analysis
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PASI 0 w24-28 43% SR vs 28%
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* Impacto de la intervencién
temprana de la o con
guselkumab en pacientes con
psoriasis en placas de moderada
a grave.

* Ps<2anos vsPs > 2 afos.

2% etapa Q16 semanas no inferior a Q8

FIGURE 3. NON-INFERIORITY OF GUSELKUMAB Q16W VS Q8W
FOR ACHIEVEMENT OF PASI <3 AT WEEK 68 WAS OBSERVED IN
SUPER RESPONDERS WITH A SHORT DISEASE DURATION (<2 YEARS)

PASI <3
Test for non-inferiority Test for non-inferiority
P=0.005% P=0.]04"

100+ 934 94.5

90.7 90.4

Patients (%)
o
o
1

<2 years (SDD) >2 years (LDD)

B sRecusqgsw [l SRe CUSqglew

No inferioridad de guselkumab 100
mg cada 16 semanas frente a cada 8
semanas para el mantenimiento del
control de la enfermedad (PASI <3) en
SRes en la semana 68

Journal of the European Academy of Dermatology and Venereology April 2023
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Mantenimiento respuesta
sin tratamiento

Figure 3. Treatment-free period (N=273)
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Secukinumab demonstrates superiority over narrow-band
ultraviolet B phototherapy in new-onset moderate to severe
plaque psoriasis patients: Week 52 results from the STEPIn study

Lars Iversen g, Curdin Conrad, Liv Eidsmo, Antonio Costanzo, Joanna Narbutt, Andreas Pinter,
Killi Kingo, Raquel Rivera Diaz, Frank Kolbinger, ManikPrabhu Nanna, Jennifer Annika Frueh, Piotr Jagiello

Intervencidn precoz Secu Ps < 12 meses

Impacto del tratamiento con secukinumab en las firmas moleculares subyacentes en Pso de nueva aparicion

( <12 meses la PsO crénica (= 5afios)

Figure 2. Differences in resolution of gene expression (A) and DNA
methylation (B) in lesional skin of new-onset and chronic PsO over time
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High Induction Dosing of Risankizumab in
Patients With Moderate-To-Severe Plaque
Psoriasis: 52 Week Results From the Phase 2

KNOCKOUT Study

Screening
Period

Study design of KNOCKOUT (NCT05283135)

Unblinded Follow-up
Period (weeks 52-100)

Double-blinded Follow-up
Period (weeks 16-52)

Double-blinded Dosing
Period (weeks 0-16)

Risankizumab 600 mg SC

Follow-up visits at weeks 2 and 4,

Risankizumab 300 mg SC and then every 4-6 weeks thereafter

Randomization

Week o ° @ @ @ @

Dosing ' f f

52

Key endpoints
* Primary: Change in Tgy, cell number from baseline to Week 52
* Secondary: PASI 100 at Weeks 28, 40, and 52; safety at Week

Hipotesis: las dosis iniciales mas altas de risankizumab
pueden suprimir de manera mas efectiva las cTRM, y si esto
da como resultado ausencia de lesiones durante periodos de

tiempo mas prolongados después de la suspension del
farmaco.

Tru Cell Detection and Quantification

+ Skin biopsies of lesional and non-lesional skin will be collected at Weeks 0
and 52 and processed for RNA seq analysis

* RNA seq will be used to evaluate change from baseline to Week 52 in Ty, cell
number and effector function

Cell type
Folicie cel

=
.
> | @) sarcoses | @
@ bead

1. Sample 2. Cell Capture 3. Library
Preparation

Preparation %

Teu, resident memory T,

Blauvelt. Late breaking research. AAD 2024, San Diego, CA



I Single-cell RNA seq Analysis of Lesional and Non-lesional Cells

Lesional Skin Week 0

Non-Lesional Skin Week 0

Lesional Skin Week 52
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« Rapid and high improvements in skin responses were observed with high doses of risankizumab induction

Blauvelt. Late breaking research. AAD 2024, San Diego, CA
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Relacion entre psoriasis y comorbilidades:
Randomizacion mendeliana

Obesidad

Evidence of a causal relationship between
body mass index and psoriasis: A mendelian
randomization study

Psoriasis

DM tipo 2 /

Causal relationship and shared genetic loci between psoriasis
and type 2 diabetes through trans-disease meta-analysis

Ashley Budu-Aggrey - '#**, Ben Brumpton'>**, Jess Tyrrell» >°*, Sarah Watkins 2%,
Ellen H. Modalsli»"®, Carlos Celis-Morales-°, Lyn D. Ferguson »°, Gunnhild

Aberge Vie::”, Tom Palmer'°, Lars G. Fritsche»*, Mari Loset™®, Jonas Bille Nielsen ",
Wei Zhou "2, Lam C. Tsoi ">, Andrew R. Wood®, Samuel E. Jones =%,

Robin Beaumont*, Marit Saunes®'®, Pal Richard Romundstad >, Stefan Siebert ', lain
B. Mcinnes'®, James T. Elder '>'7, George Davey Smith'Z, Timothy M. Frayling»*,
Bjorn Olav Asvold »*'®, Sara J. Brown,"*?* Naveed Sattar™, Lavinia Paternoster, '**

Matthew T Patrick, PhD', Philip E Stuart', Haihan Zhang'2, Qingyuan Zhao, PhD?,
Xianyong Yin, PhDZ, Kevin He, PhDZ, Xu-jie Zhou, MD PhD*, Nehal N. Mehta, MD>, John J

MD', Michael PhD?, Johann E Gudjonsson, MD PhD', Rajan P Nair,
PhD', Samuel K. Handelman, PhD?, James T Elder, MD PhD'7, Dajiang J Liu, PhD%, Lam C
Tsoi, PhD' 29"

N Elevated plasma triglycerides increase risk of
psoriasis: A cohort and Mendelian

Esclerosis multiple
randomization study

Shared Genetic Risk Factors for Multiple
Sclerosis/Psoriasis Suggest Involvement of

Interleukin-17 and Janus Kinase-Signal
Transducers and Activators of . . .
Transcription Signaling D l s I l pe m I a
[t ety Riesgo Cardiovascular Serum Lipids and Risk of Incident Psoriais:

A Prospective Cohort Study from the UK

Psoriasis and cardiovascplar disease_ risk Biobank Study and Mendelian
Patrick et al. Ann Neurol. 2023 Aug;94(2):384-397. in European and East Asian populations: Randomization Analysis
Patrick et al. J Invest Dermatol. 2021 Jun;141(6):1493-1502. evidence from meta-analysis and Mendelian ) ) o
Xiao et al. J Invest Dermatol. 2022 Dec;142(12):3192-3199.e12 randomization analysis Disitse cohsariestioes Of g tee Spasiy
- - ; ' ele. R R L A led from its ad taboli
Zhang et al. BMC Med. 2022 Nov 1;20(1):421. doi: 10.1186/512916-022-02617-5. “;‘:‘;‘t‘p e '°|3|‘ ; ;al. Ve"e;“" 2 ‘;."
Martin et al. Elife. 2022 Jan 25;11:e72452 piogiemens . oo e
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Budu-Aggrey et al.PLoS Med. 2019 Jan 31;16(1):e1002739. Jamen Y Eer, Pl L, ihard Howiton’, chrstopher Kabihel,
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Mendelian Randomization Studies in Psoriasis
and Psoriatic Arthritis: A Systematic Review

Exposure variable

Disease as outcome variable (OR)

Disease

Disease as exposure variable

Outcome variable (OR)

Blood sugar (1) 0.58
SDF-1a (1) 0.59
Educational attainment (1)* » 0.67
Vitamin D (25-OHD) (1) - 0.76
IL-12B (1) + (.84
Alcohol (4)* + Mot significant (3); 0.87 (1)
Fruit (1) 0.89
Heart failure (2) ~ Mot significant (1); 1.04 (1)
IBD (3)* - Mot significant (1); 1.09-1.20 (2)

Coronary artery disease (2)*

+ Mot significant (1); 1.14 (1)

Crohn's disease (2)*
Triglyceride level (3)

- Not significant (2); 1.17 (1)

+ 1.16

Type 2 diabetes mellitus (2)*

BMI (5)*

BMI + Type 2 diabetes mellitus (1)* ——————

RANTES (1)

Childhood body size at 10-years-old (1] ——— 1.39

+ 1.34-1.48

Smoking initiation (2)*

Depression (1)*

+ 141
+ 1.46

Lack of smoking cessation (1)*

+ 153

Waist-hip ratio (1)*

Cigarettes per day (1)*

* 1.63

Unfaverable adiposity (1)

= 211

Adult body size (1)

» 2.23

Lifetime smoking (2)*

= 2.14-32.56

Not significant: 11 diet categories (1), 60 serum proteins
(3), asthma (1), blood pressure (1), cancer (1), chronic
widespread pain (1), CKD (1), COPD (1), COVID-19 (1),
estimated bone mineral density (1), favorable adiposity
(1), fracture risk (1), HbAlc (1), HDL levels (3), HMGCR
inhikition (1), LDL levels (2), pericdontitis (1), total

cholesterol (2), ulcerative colitis (1)

Psoriasis

* ‘alvular heart disease (1)
+ Atrial fibrillation (1)
e Heart failure (2)

—+ Faster progression to Hoehn-Yahr stage 3 PD (1}
——— Faster progression to depression in PD (1}
* Lung cancer (1)
————— Faster progression to dementia in PD (1}
+ Myocardial infarction (1)
— Large artery stroke (1)

1.00

1.04

Mot significant
(1); 1.04 (1)
1.05

1.06

1.06

1.07

1.07

1.11

Not significant: alcohol consumption (1), Alzheimer’s disease (1),

asthma (1), BMI (2), BMI + Type 2 diabetes mellitus (1), cancer (1),
hronic widespread pain (1), CKD (1), COPD (1), coronary artery
isease (2), COVID-19 (1), Crohn's disease (1), estimated bone
ineral density (1), fracture risk (1), HDL (1), IBD (1), LDL (1),
periodontitis (1), total cholesterol (1), triglyceride level (1), Type 2

diabetes mellitus (2), ulcerative colitis (1), waist-hip ratio (1)

Jin et al. J Invest Dermatol. 2023;143:762-776



Cardiovascular Screening Practices and Statin Prescription Habits
in Patients with Psoriasis among Dermatologists, Rheumatologists

and Primary Care Physicians

70

Patients, %

| was unaware of the association | was unaware of screening

60 65,9 =
50
40 ;
30 i -
| n |
20 | i ;
) 3'7 3'7 . | Lr‘“‘“
. 0 0 -_— —

between psoriasis and increased CVR recommendations in these patients

Fig. 2. Reasons for not screening for cardiovascular risk factors (CVRFs). Bars indicate percentage of physicians within each specialty that marked

every option. PCP: primary care physician.

B Dermatologists ® Rheumatologists ™ PCPs

Lack of time

Lack of facilities

Table IV. Statin prescription habits and predisposition to start prescribing them

Dermatologists

Rheumatologists

(n=103) (n=94) OR (95% CI)
Current prescription of statins, n (%) 13 (12.6) 35 (37.2) *0OR 0.24 (0.12-0.50)
**0R 0.04 (0.01-0.16)

Would you be willing to start prescribing statins?:
Yes (%) 47 (52.2) 27 (45.8)

I would start prescribing after attending specific training courses for dermatologists or 43 (91.5) 27 (100)

rheumatologists

Others motives® 4 (8.5) 0 (0.0)
No (%) 43 (47.8) 32 (54.2)

This exceeds the role of a dermatologists 15 (35.0) 9 (28.1)

I do not have enough time to determine the need for statins 23 (53.5) 19 (59.4)

I do not have the necessary material means to determine the need for statins 14 (32.6) 4 (12.5)

S Journal of Investigative Dermatology E
el Volume 142, Issue 6, June 2022, Pages 15191522

Is It Prime Time for Statin Therapy in Psoriasis?

Nehal N. Mehta ! o &, Joel M, Gelfand ?

Mas del 60% de los médicos de atencion
primaria declararon que desconocian la
relacion entre la psoriasis y las
enfermedades cardiovasculares.

El 50% de los dermatdlogos y
reumatdlogos que no prescriben
estatinas estarian dispuestos a empezar
a recetarlas.

Berna-Rico et al. Acta Derm Venereol. 2023 Mar28;103:adv5087.



Statins and psoriasis: Position statement by the Psoriasis Task
Force of the European Academy of Dermatology and Venerology
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Commentary

A. Gonzalez-Cantero”>® | W.H.Boehncke’ | J.DeSutter' | J.L.Zamorano® | - : s : 5o
?
J. Lambert® | L.Puig™®® Is It Prime Time for Statin Therapy in Psoriasis’

Nehal N. Mehta* o &, Joel M. Gelfand 2

LDLc treatment goal Cardiovascular risk

cLDL< 100
cLDL <70
cLDL<50

HIGH INTENSITY TREATMENT
with statins should be prescribed
when the treatment aim is at least
a 50% LDL-C reduction

Gonzdlez-Cantero et al. J Eur Acad Dermatol Venereol. 2023 Sep



ORIGINAL RESEARCH

Transici 6 n ' ORye% Characterisation of prodromal and very

early psoriatic arthritis: a systematic
Mool literature review informing a
il EULAR taskforce

Subclinical PsA / New onset clinical PsA \
o o)

D
0O joi
{_ Symptoms \ . Swollen and tender joint /
‘Subclinical PsA New onset clinical PsA
Pain Peripheral pattern®
Joint tenderness Oligoarthritis®
Arthralgia Articular erosions *

Imaging determined enthesopathy

Psoriasis At higher risk ”
Patients with People with People with
PsO and risk factors of PsA PsO with arthralgia and/or PsO and clinical synovitis
(e.g., severe skin involvement, nail imaging evidence of
involvement, high BMI) synovial/entheseal inflammation
without clinical synovitis
Nc 1 for h and pi ion/i ption trials in people with PsO at risk of PsA
Phase Definition
higt People with PsO at higher risk of PsA (i.e., severe skin involy nail invol , obesi
AT i familial history) of PsA.”

People with PsO with arth
without clinical synovitis

Igia and/or imaging evidence of synovial/entheseal infl

People with PsO and clinical synovitis

Intercepcion mp

Psoriatic
Arthritis

Preclinical

VIEWPUINI

Association between biological
immunotherapy for psoriasis and time
. skl to incident inflammatory arthritis:
el limitations and ovoportunities

RMD
Open

window of opportunity
for interception

Psoriatic
Arthritis

Aberrant immune Silent inflammatory '.I'ranit:t::a;;hiaase Classified PsA
activation phase phase = Fatlgueg
*  Soluble biomarkers
*  Musculoskeletal
changes visible in
imaging

e biomarker research for stratification

De Marco G, et al. RMD Open 2023;9:e003143
Zabotti et al. Ann Rheum Dis. 2023 Sep;82(9):1162-1170.
Koehm M, Behrens F. RMD Open 2023;9:e003166
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¢Tienen menos riesgo de desarrollar artritis psoriasica los
pacientes con psoriasis tratados con bioldgicos?

Study

Study Design

No of Patients

Treatment

Findings

Gisondi et al. [68]

Retrospective
non-randomized study

464

NB-UVB phototherapy vs. bDMARDs
(TNFi, IL-17i, IL-12/23i)

Lower risk of PsA development in patients
on bDMARDs compared with phototherapy

Acosta Felquer
et al. [69]

Retrospective cohort study

1719

Topicals (topical treatment,
phototherapy, no treatment) vs.
c¢DMARDs (MTX, CsA) vs. bDMARDs
(TNF,, IL-17i, IL-12/23i).

Lower risk of PsA development in patients
on bDMARDs compared with topicals but
not compared with cOMARDs

Rosenthal
etal. [70]

Retrospective cohort study

1326

bDMARDs (TNFi, IL-12/23i, IL-17i,
IL/23i) vs. other treatment

Lower risk of PsA development in patients
on bDMARDs

Solmaz et al. [71]

Retrospective chart review

203

bDMARDs (TNFi, IL-17i, IL-12/23i) vs.
cDMARD:s vs. other/no treatment

Lower risk of PsA development in patients
on bDMARDs and cDMARDs

Acquacalda
etal. [72]

Prospective study

cDMARDs (MTX, CsA, Aci) vs.
bDMARDs (TNFi, IL-12/23i)

¢DMARDs and bDMARDs
improve enthesitis

Kampylafka
etal. [73]

Prospective study

20

Secukinumab (IL-17i)

Secukinumab improves subclinical
inflammatory joint changes

Savage et al. [74]

Prospective study

23

Ustekinumab (IL-12/231)

Ustekinumab improves
subclinical enthesopathy

Haberman
et al. [75]

Randomized, double-blind,
placebo-controlled, trial

200

Guselkumab (IL-23i) vs. placebo

Ongoing study

Meer et al. [76]

Retrospective cohort study

193,709

bDMARDs (TNFi, IL-17i, IL-12/23i,
IL-23i) vs. cOMARDs/phototherapy

Higher risk of PsA development in patients
on bDMARDs compared with
c¢DMARDs/phototherapy

Napolitano
etal. [82]

Retrospective study

434

bDMARD:s (TNFi, IL-12/23i)

In some patients bBDMARDs may not
prevent PsA development

Balato et al. [83]

Retrospective study

326

phototherapy

Phototherapy is not able to prevent or delay
PsA development

Kimak et al. J. Clin. Med. 2023, 12, 3850. https://doi.org/10.3390/jcm12113850




¢Es posible la intercepcion farmacologica?

Association between biological immunotherapy for psoriasis and time to

Arthritis-free survival (%)

Number at risk
(number censored)
TNF inhibitor
IL-12/23 inhibitor
IL-23 inhibitor

IL-17 inhibitor

100
—,
_‘_‘——‘—‘-\_‘_‘
.
90+
80
—— TNF inhibitor
——IL-12/23 inhibitor
70 4 IL-23 inhibitor
/|/ ——|L-17 inhibitor
0 T T |
0 1 2 3

Time since index date (years)

9874 (522) 5342 (4518) 3904 (5829) 2919 (6760) 2244 (7389) 1716 (7889) 1330 (8268)
2873 (132) 1415(1466) 1088 (1768) 843(2008) 658 (2190) 515(2329) 397(2445)
1114(130)  409(729) 287(849) 181(954) 119(1013) 76(1056) 42(1092)
1355(194) 468(917)  284(1098) 180(1199) 130(1246) 91(1284)  57(1317)

Figure 2: Time to inflammatory arthritis among patients initiating biological therapies for psoriasis (n=15501)

TNF=tumour necrosis factor. IL=interleukin.

(1401 [9-0%]), and IL-23 inhibitors (1149 [7-4%))

Singla et al. Lancet Rheumatol 2023; 5: e200-07

incident inflammatory arthritis: a retrospective cohort study

THE LANCET
Rheumatology

Biologic class

—e— TNF inhibitor —o— IL-23 inhibitor
—8— 1L-12/23 inhibitor —e— IL-17 inhibitor

] ¢
Primary analysis P — :
*—
]
First drug switch PR
’ 1
¢
Psoriatic arthritis —— .
* 0
: . *
Incident psoriasis —— .
.
| | T T
0 05 1-0 15 2.0
HR (95% ClI)
+“— —»

Reduced risk for arthritis Increased risk for arthritis

Figure 3: Forest plot depicting adjusted HRs for time to inflammatory
arthritis for the primary model and three sensitivity analyses

The most common first biologic class prescribed were TNF inhibitors (10 037 [64-8%] patients) followed by IL-12/23 inhibitors (2914 [18:8%]), IL-17 inhibitors

Among 3148 patients who switched biologic class, the most common second biologic prescribed was IL-12/23 inhibitor (1189 [37-8%] patients) followed by IL-17
inhibitor (818 [26:0%]), TNF inhibitor (603 [19:2%]), and IL-23 inhibitor (538 [17-1%]).



Comorbilidades Psoriasis: impacto en el tratamiento

Comorbidities and Hepatitis B HepatitisC  CHF MS Malignancy

Biologic Treatment Anti HBSA (NYHA
Selection for Psoriasis HBc+ | g+ n/1v)

TNFa Etanercept
Inhibitors [ Agalimumab
Certolizumab
Pegol
IL-12/23 Ustekinumab
Inhibitor
IL-23 Guselkumab
Inhibitors Tildrakizumab
Risankizumab
IL-17 Secukinumab
Inhibitors Ixekizumab
Brodalumab
Bimekizumab

March 11, 2024 Jeffrey M. Cohen, M.D.; Department of Dermatology, Yale School of Medicine

[ safe/preferred [l Avoid [l Data is limited but can be safe; collaboration needed [] use caution; collaboration needed [_] Data lacking
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Psoriasis pustulosa generalizada
Spesolimab

Figure S1. Overall Study Design.

High-dose Spesolimab
4600 mg SC loading dose, 300 mg SC q4w

Medium-dose Spesolimab
4600 mg SC loading dose, 300 mg SC q12w
Screened
N=157

Low-dose Spesolimab
300 mg SC loading dose, 150 mg SC q12w

Placebo
$C Loading dose, SC g4w

In eventof a flaret Response after 12

during randomized weeks
= Ol spesolimab

treatment period OL spesolimab
900 mg IV single dose 300 mg SC ql2w*

Persistentflare
symptoms after 1 week

Optional OL spesolimab
900 mg IV single dose

Week44 Week48

Efficacy and safety of subcutaneous spesolimab for the prevention of

generalised pustular psoriasis flares (Effisayil 2): an international,
multicentre, randomised, placebo-controlled trial

Dosis elevadas spesolimab cada 4 semanas reducen el riesgo de brotes de PPG.

Lancet. 2023 Oct 28;402(10412):1541-1551.

* Objetivo: Tiempo de brote hasta semana 48
A P10 P25 Median
(weeks) (weeks) (weeks)
109 Placebo 19 33 373

o0 —— Spesolimab low dose 41 nc nc

< 0-9- . .

- — Spesolimab mediumdose 41 17-0 nc

g 0.8] — Spesolimab high dose nc nc nc

Q
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s 977
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o 0.6 -
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v}

@ 05 - '—l—mﬂ Hazard ratio versus placebo
"U:E (95% Cl), one-sided p value
2 04+ Spesolimab medium dose
E 0-47 (0-21-1.06), p=0-027*
% 031 [_l © Spesolimab low dose

® 02 s 035 (0-14-0-86), p=0-00571
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& o014 o 0-16 (0-05-0-54), p=0-0005




Imsidolimab, an anti-interleukin-36 receptor monoclonal

. . antibody, for the treatment of generalized pustular
ImSIdOIlmab psoriasis: results from the phase Il GALLOP trial

Imsidolimab: Ac monoclonal humanizado anti- Objetivo 1°: % de pacientes que alcanzan respuesta
IL36R clinica medida por” Clinical global impression scale”
12 dosis iv + tres dosis sc los dias 27,57,85 (CGS) alas semanas 4y 16

Reclutan 8 paciente s: 6 finalizan estudio

v’ 50% alas semanas 4 y 16 consiguen y mantienen
v mucha mejoria”( CGS)

ANB019 750 mg IV 100 mg SC 100 mg SC 100 mg SC
100
l l l l 8 M Very much improved B Much improved ® Minimally improved
Primary endpoint 80
assessment 70
weeks 4, 16 ©
< 60
BSL 4 8 12 16 20 24 @
8 50
c
@
I I I I I x
----------- a
I I I I | 30
Screening Treatment period Follow-up period -
10
e 0
Abbreviations: BSL = Baseline; IV = intravenous; SC = subcutaneous. Day 3 Week 1 Week 2 Week3 Week 4 Week 16
Visit

Figure 2 Primary efficacy endpoint: proportion and number of patients who achieved a clinical response, according to the Clinical Global Impression
scale, by study visit (full analysis set).

Estudio para evaluar la eficacia y seguridad de imsidolimab (ANB019)

en el tratamiento de sujetos con GPP (GEMINI1) fase lll: fin del reclutamiento
Br J Dermatol. 2023 Jul Agosto 23



Panorama actual en el tratamiento de la psoriasis

Treatment

FUM
CICLO
APRE
ETA
MTX
CERTO
DEUCRAVA
ADA
TILDRA
USK
GUSEL
SECU
BRODA
RISAN
IXE
BIME
IFX

Comparison: other vs '‘PBO’

(Random Effects Model)

RR
— 3.86

8.37

9.32

9.75
11.08
13.04
14.32
17.02
17.55
18.37
23.65
2570
27.16
27.75
28.98
29.62

—s— 51.33

—

——

e
—

e
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——
|
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05 1
Favours placebo

|

2
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|
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95%-Cl

[2.22; 6.73]
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[10.44;
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[20.00;
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[24.41;
[24.90;
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11.75]
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19.62]
20.19)
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35.22)
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Helerogeneily variance = 0

Sbidian E, et al. Cochrane Database Syst Rev. 2023 Jul 12;7(7):CD011535.
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Panorama actual en el tratamiento de la psoriasis

(b) Long-term (44—60 weeks) estimated PASI 75 response

100 1
90
80 1

701

60 A

I-—ﬁ—-—l

50 62.1

56,7
40 - 54.0

NMA estimated PASI 75 response rate, %
|
]

301 4
20

6.4
101

0 7 | T T T | |
PBO MTX APR DEUC ETC IFX ADM UsT 45 SEC SEC BRO IXE
30 mg 6mg 50 mg 5 mg/kg 40 mg or 90 mg 150 mg 300 mg 210 mg 80mg

BIW Q2W-Q4W Q4W-Q8W

Nonbiologic oral IlAnti—IL-iZ/Z} Anti-IL-17

(c) Long-term (44—60 weeks) PASI 75 response

DEUC 6 mg vs:

Placebo

PLC
Nonbiologic

MTX

APR 30 mg
TNF-alpha inhibitors

ETC 50 mg BIW

IFX 5 mg/kg

ADM 40 mg
IL-12/IL-23 inhibitors

UST 45 or 90 mg
IL-17 inhibitors

SEC 150 mg

SEC 300 mg

BRO 210 mg

IXE 80 mg Q2W>Q4W

BIM 320 mg Q4W>Q8W
IL-23 inhibitors

GUS 100 mg

RIS 150 mg

First-generation biologics

Second-generation biologics

Armstrong AW, et al. Dermatol Ther (Heidelb). 2023 Oct 6. doi: 10.1007/s13555-023-01034-7.

Random effects
0Odds ratio (95% Crl)

—a— 28.07 (17.39-47.20)

2.36 (1.36-4.12)
2.06 (1.14-3.70)

1.65 (1.04-2.70)
1.47 (0.90-2.66)
1.15 (0.72-1.85)

0.91 (0.63-1.33)
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0.58 (0.39-0.89)
0.45 (0.30-0.67)
0.37 (0.24-0.60)
0.30 (0.15-0.58)

0.27 (0.16-0.44)
0.18 (0.11-0.28)

1
0.01 0.10

1

I
10

100

Favors comparator «— — Favors DEUC 6 mg



Nuevas estructuras moleculares en el arsenal terapéutico

Conventional antibody (B) Camelid heavy-chain antibody (a) Bimekizumab: dual specific IgG1 antibody (b) Sonelokimab : trivalent nanobody

150 kDa 95 kDa

TR T A

albumin-binding site
IL-17A/F-binding site
Nanobody £
12 — 14 kDa

Figure 1. Schematic representation of bimekizumab and sonelokimab’s molecular structures. (a)
Bimekizumab has an antigen-binding site that neutralizes interleukin (IL)-17A, IL-17F and their heterodimers
(dual specificity). (b) Sonelokimab is a trivalent camelid nanobody comprised of an N-terminal moiety that
binds specifically to IL-17F, a central moiety binding to serum albumin for stabilization and a C-terminal
moiety binding IL-17A and IL-17F (bispecific inhibitor).

Jov€evska |, Muyldermans S. BioDrugs. 2020 Feb;34(1):11-26. Iznardo H, Puig L. Ther Adv Chronic Dis. 2021 Aug 12;12:20406223211037846.



Maintenance of response in moderate-to-

. severe psoriasis after withdrawal of the
Sonelokimab (Merck Serono/MoonLake) phase 2b interleuldn (IL)-17A and IL-17F nanobody
sonelokimab: is there a role for IL-17F in
disease reoccurrence?

—#-Placebo group —&— Sonelokimab 30 mq group* - Sonelokimab 120 mg normal load groupt
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|
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onse score (%)9]

Retention of skin clearance after 7 half-lives following randomized
withdrawal:

*  Risankizumab 70% (7x28 days)

*  Guselkumab 67% (7x18 days))

*  Bimekizumab 40% (7x26 days)

*  Sonelokimab 50% (7x12 days)

Proportion of participants with
PASI 100 response (%)9
N
S
1

Percentage char

-100

Papp K, et al. Lancet 2021; 397: 1564-75 Reich K, Cullen E, Weinberg M. Br J Dermatol. 2022 Oct;187(4):591-593.



Izokibep for the treatment of moderate-to-severe plaque
psoriasis: a phase Il, randomized, placebo-controlled,
double-blind, dose-finding multicentre study including
long-term treatment

25

Placebo switched to
izokibep

l

\ Placebo Q2W
| (n=22)

15
2
=]
g
3]
= 10 20 mg Q2W
(n=21)
5
160 mg Q2W
(n=22)
0

Study 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

1 i1

Dose increase if Dose increase for Q8W if PASI <1

PASI =3 2 or 20 mg groups if for 2 consecutive
PASI =3 visits
1 Induction j l Optimization j l Individualization “ Fu J

Gerdes S, et al. Br J Dermatol. 2023 Sep 15;189(4):381-391.
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The safety profile of izokibep was generally comparable to placebo at
week 12 except for injection site reactions and diarrhoea. These AEs
decreased after the first 12 weeks of the study. There were no cases
of IBD and a very low incidence of Candida spp. infection, comparable
to placebo.




Tasas de respuesta PASI 75 con tratamiento continuo con
deucravacitinib desde el dia 1 hasta los 3 afios

T

(estado

Método de imputacion: @ Observado @ TFR: @ mNRIb

Objetivo primario Inicio de LTE Datos afio 2 Datos afio 3

2,4% (68,3%-76,2%)
2,4% (68,3%-76,2%)

2,6% (68,2%-76,6%)

79,4% (74,6%-83,5%)
76,2% (71,4%-80,6%)
73,2% (68,7%-77,8%)

61,4% (57,0%-65,6%);

61,4% (57.0%-65,6%);

61,1% (56,6%-65,6%).

Tasa de respuesta, % pacientes
U1
o

0 48 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128 132 136 140 144 148

Patientes, n Semana
Observado 513 511 509 507 510 507 505 495 506 500 495 496 500 511 477 489 482 485 463 449 438 428 407 339
TFR 513 511 509 507 510 507 505 495 506 500 495 496 500 511 477 490 485 489 469 457 449 439 420 353
MNRI 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456 456

Armstrong AW, et al. Presented at the 32nd European Academy of Dermatology & Venereology Congress; 11—14 October 2023; Berlin, Germany



Zasocitinib (TAK-279) Phase 2b efficacy results: Patients achieving PASI 75, 90, or 100 at Week 12

Patients achieving PASI 75, 90 or 100 at week 12
NRI Analysis

80%
70% 68% 67%

60%
50% 44%
40%

30%
20% 18%

10% 6% 8% -
0% 0% L 6
oy N

Placebo TAK-279 TAK-279 TAK-279 TAK-279
(n=52) 2 mg QD 5 mg QD 15 mg QD 30 mg QD
(n=50) (n=52) (n=53) (n=52)
mPASI 75 ®PASI 90 mPASI 100

p values from a Cochran-Mantel-Haenazel test, with prior biologic treatment included as a stratification factor, comparing the proportion of patients in the treatment group versus placebo. For secondary endpoints (PASI 90 and PASI 100). P values are nominal: *p<0.05; **p<0.005, p<0.001
Modified intent-to-treat (miTT) analysis set: all patients who were randomized and received at least one dose of study treatment

Cl, confidence interval; NRI, non-responder imputation, PASI, Psoriasis Area and Severity Index; QD, once daily.

Takeda. Accessed March 2023. https://www.takeda.com/newsroom/newsreleases/2023/takeda-announces-positive-results-in-phase-2b-study-of-investigational-tak-279.

Proportion of patients
achieving PASI scores




Ferris, et al. A Phase 2b, Long-term Extension, Dose-

ranging Study of Oral JNJ-77242113 for the Treatment of

Moderate-to-Severe Plaque Psoriasis: FRONTIER 2.
Presented at AAD 2024
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DICE Therapeutics Announces Positive Topline Data from
Phase 1 Clinical Trial of Lead Oral IL-17 Antagonist, DC-

- Placebo
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Roflumilast

COPD: 0.5mg/d
34.7€/month (Daxas®,
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Efficacy and safety of oral roflumilast for moderate-to-severe
psoriasis—a randomized controlled trial (PSORRO)

Mette Gyldenlove,"? Howraman .’\f'letercm,b'C Jennifer A. Sﬂrensen,d Simon Fage,® Yigiu ‘r’cm,d Jesper !.r'ndhardsen,f Christoffer V. Nr'ssen,d
Tanja Todberg,” Simon F. Thomsen,” Lone Skov,*® Claus Zachariae™® Lars Iversen,® Mia-Louise Nielsen,” and Alexander Egebergd'q”

A company-independent, multicenter, randomized, double-blind,
placebo-controlled trial (ClinicalTrials.gov NCT04549870). Patients
were randomized 1:1 to receive monotherapy with oral roflumilast
500 pg once daily (n=23) or placebo (=23). At week 12, placebo
patients were switched to open-label roflumilast through week 24.

The most prevalent, drug-related adverse events in both treatment
groups were transient gastrointestinal symptoms, weight-loss,
headache, and insomnia. A total of three patients (roflumilast n = 2;
placebo, n = 1) discontinued therapy due to adverse events.

Gyldenlgve M, et al. Lancet Reg Health Eur. 2023 Apr 21;30:100639.
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Roflumilast topico y oral en dermatologia. Una revision
narrativa

i M. Mansilla-Polo®", E. Gimeno® y D, Morgado-Carrasco®%*

Placebo Placebo/Roflumilast Roflumilast
Placebo-controlled phase ) Roflumilast open-label phase

T T

4 8 12 16 24
Study week

NNT wk 12 roflumilast: 2.86
NNT wk 16 apremilast (NMA): 3.71

Armstrong AW, et al. Med Res Opin. 2018 Jul;34(7):1325-1333.
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Orismilast

Orismilast in moderate-to-severe psoriasis: Efficacy and safety from a 16-week,
randomized, double-blinded, placebo-controlled, dose-finding, phase 2b trial (IASOS)

Richard B. Warren, BSc, MBChB (Hons), PhD, FRCP, Lars E. French, MD, Andrew
Blauvelt, MD, MBA, Richard G. Langley, MD, FRCPC, Alexander Egeberg, MD, PhD,
DMSc, Ulrich Mrowietz, MD, Hamish J.A. Hunter, BSc (Hons), PhD, MRCP, Melinda
Gooderham, MSc, MD, FRCPC, Per Soerensen, MSc, Philippe Andres, MD, Morten
O.A. Sommer, PhD, Anna Carlsson, MSc, Kim D. Kjeller, MD, Bruce E. Strober, MD, ‘
PhD

—_
N

PASI-75 at week 16 was 44.4%
compared to 5.6% for patients
on placebo (odds ratio [OR]:
6 15.7, p = 0.019)

4 —e— 30 mg Orismilast IR

o | - .Placebo NNT wk 16 orismilast: 2.58
0

NNT wk 16 apremilast (NMA): 3.71

Mean PASI score
o0

O 2 4 6 8 10 12 14 16
Week

Warren RB, et al. J Eur Acad Dermatol Venereol. 2023 Apr;37(4):711-720. Armstrong AW, et al. Med Res Opin. 2018 Jul;34(7):1325-1333.



ME3183

» Apremilast, an oral phosphodiesterase 4 (PDE4) inhibitor, and deucravacitinib, an oral tyrosine
kinase 2 inhibitor, are new oral medications that have been introduced to treat psoriasis in the

last decade.

* However, there is still an unmet need for additional oral treatments for psoriasis that are highly

effective, safe, and tolerable.

* In an in vitro non-clinical study, the
oral selective PDE4 inhibitor ME3183

In vitro inhibitory activity against PDE4B1

Rt o BN EAR 1 th Compound ME3183 Apremilast Roflumilast Crisaborole
In .I .|te more str.ong .yt an ICog M S = T =
existing marketed PDE4 inhibitors.

Molecular model of T cells, macrophages etc.

PDE4 inhibitors ' cAMP =% PKA = NF-kB
I AN
AMP CREB

\

Papp K Late breaking EADV 2023 Berlin

Pro-inflammatory cytokines ‘
e.g., TNF-a, IL-17, IL-22, IL-23, IFN-y

Anti-inflammatory cytokines
e.g., IL-10
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ME3183

Figure 4. Proportion of patients achieving PASI-75 (A), PASI-90 (B), and sPGA 0/1 (C) throughout the study

period (FAS) (A) ‘ __ » (B)
Patients achieving PASI-75 by visit, NRI (FAS), % Patients achieving PASI-90 by visit, NRI (FAS), %
70 1 70 4
60 | 61.5
PASI 75 s R S B PASI 90 538
50 4 52 50 - -
40 - 40 J
30 4 % 30 28
25
20 A a
14.8 P 20
10 A 10 4 / 74
0 4 i . v "
Week 1 Week 2 Week 4 Week 8 Week 12 Week 16 ? Week 1 Week 2 Week 4 Week 8 Week 12 Week 16
<< Placebo «=#=5mgBID =#=10mgQD 7.5mgBID =#=15mg QD Placebo =#=5 mg BID =#==10 mg QD 7.5mg BID =#=15 mg QD
(C) Patients achieving sPGA by visit, NRI (FAS), %
70 -
« Early improvement after administration was observed in ) PAS| 100
PASI-75/90 (Figure 4A and 4B) up to 16 weeks. o) —
* A greater proportion of patients on ME3183 active doses 0 o
achieved PASI-90 and sPGA 0/1 vs placebo throughout 30 32
. . 28
the study period (Figure 4B and 4C). 20
10 4 11
. Week 1 Week 2 Week 4 Week 8 Wee'k 12 Week 16 '

Placebo ==#==5 mg BID =&=10 mg QD 7.5mg BID =-#==15 mg QD

Abbreviations: BID, twice daily; FAS, full analysis set; NRI, non-responder imputation; PASI-75/90, 275%/90% reduction from baseline in the Psoriasis Area and Severity Index
score; QD, once daily; sPGA, Static Physician’s Global Assessment.

Papp K Late breaking EADV 2023 Berlin



Target Route of Overall stage Ongoing trials in | Primary endpoint
administration psoriasis

IBI1112 IL-23p19 Phase 2 NCT05003531 PASI 90 at 16 weeks
PN-235 IL-23 Receptor Oral Phase 2 NCT05357755 PASI 75 at 16 weeks / 36 wk
NCT05223868
NCT05364554
Netakimab IL-17A SQ Phase 3 NCT03390101 PASI 75 at 12 weeks
Vunakizumab IL-17A SQ NCT04839016 PASI 90 or sPGA of 0/1 at 12 weeks
SSGJ-608 IL-17A sSQ Phase 3 NCT05536726 PASI 75 at 12 weeks
Izokibep IL-17A SQ Phase 2 - PASI 90 at 12 weeks
Gumokimab IL-17A SQ Phase 2 NCT05096364 PASI 90 at 12 weeks
Spesolimab IL-36 Receptor IV, SQ Phase 3 NCT03886246 TEAEs up to 252 weeks
maintenance NCT05239039 TEAEs up to 17 weeks

NCT05200247 TEAEs up to 17 weeks
NCT04399837 Time to first flare (up to 48 weeks)
NCT04493424 TEAEs up to 260 weeks

Imsidolimab IL-36 Receptor IV, SQ Phase 3 NCT05352893 GPPPGA score of 0/1 at 4 weeks
maintenance NCT05366855 Incidence of AEs up to 24 weeks

Modificado de Dragos and Vender. Dermatol Ther (Heidelb) (2022) 12:2715-2730



Target Route of Overall stage Ongoing trials in Primary endpoint
administration psoriasis

Mufemilast PDE4 Oral Phase 3 NCT04839328 PASI 75 at 16 weeks
ME3183 PDE4 Oral Phase 2 NCT05268016 PASI 75 at 16 weeks
Orismilast PDE4 Oral Phase 2 NCT05190419 % change in PASI score from baseline to 16 weeks
Jaktinib JAK1/2 Oral Phase 2 NCT04612699 PASI 75 at 12 weeks
Deucravacitinib TYK2 Oral Phase 3 NCT04036435
NCT04167462
NCT05478499
NCT05124080
NCT04772079
NDI-034858 TYK2 Oral Phase 2 NCT04999839 PASI 75 at 12 weeks
AUR101 RORct Oral Phase 2 NCT04855721 PASI 75 at 12 weeks
Cedirogant RORct Oral Phase 2 NCT05044234 PASI 75 at 16 weeks
Bl 730,357 RORct Oral Phase 2 =
GSK2982772 RIPK1 Oral Phase 2 =
Piclodenoson A3AR Oral Phase 3
RIST4721 CXCR2 Oral Phase 2 NCT05194839 PPPASI 50 at 12 weeks
SCD-044 SIPR1 Oral Phase 2 NCT04566666 PASI 75 at 16 week
ADX-629 RASP Oral Phase 2
I Rimegepant CGRP Oral Phase 2 NCT04629950 Change in PASI score from baseline to 16 weeks




SANT PAU
Campus Salut
’ Barcelona

Mensajes clave

Estudios single-cell y metilacion ADN pueden cambiar el manejo de la
enfermedad.

La modificacion de la enfermedad pasa por la intervencion precoz.

Papel clave del dermatdlogo en prevencion de comorbilidades.

mme El futuro pasa por las nuevas moléculas orales.
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