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Does IL-17F Blockade Elicit the Most Rapid
and Effective Clearance in Severe PsO?

Speed
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Does IL-17F Blockade Elicit the Most Rapid
and Effective Clearance in Severe PsO?

Speed

* Anecdotal case reports of PASI90-100 achieved in <2 weeks with bimekizumab

FIGURE 1. Psoriasis of th_e lower extremities at {)j-\]_da\,f 0(B)day 3 (72 FIGURE 2. Psoriasis of the left forearm at (A) day 0 (B) day 3 (72
hours after treatment with two subcutaneous injections of 160 mg hours after treatment with two subcutaneous injections of 160 mg

bimekizumab into the arms), and (C) day 7. bimekizumab into the arms), and (C) day 7.
Week 0 (A) (B) (c) (A) (B) (c)
Day #0 (Bassline) Day #3 ) Day #7 j Day #0 (Baseling) - Dy#S{FabZBJ Day #7
Week 2
PAS I 9 O doi:10.36843/J00.8381 =
AUGUST 2024 694 VoLuMmE 23 * IssuE 8
CoryricHT © 2024 JourNAL oF DRUGS IN DERMATOLOGY
Courtesy: Ron Vender, MD, FRCPC Rapid Remission of Plaque Psoriasis
https://dermsquared.com/case-studies/rash-decisions- Wlth Birnekizumab Treatment

rapid-sustained-clearance-severe-psoriasis-il-17-
inhibition Rama Abdin BS,* Rola Gharib MD,"< Christopher G. Bunick, MD PhD,? Naiem T. [ssa MD PhDefeh



oLInlILEICEM Combination Topical + Systemics

FIGURE 1. (A, C, E, G) Generalized plaque psoriasis affecting the (A) trunk, (C) back, (E) legs, and (G) scalp. (B, D, F, H) Psoriasis-involved areas
weeks after combination treatment with oral deucravacitinib 6 mg once daily and tapinarof cream 1% applied to affected areas once daily.

* Literature is sparse, but likely we are
doing this in real-world treatment

* NPF guidelines recommend topical
treatment in combination with
systemics for moderate-to-severe
PsO

* Make sure that the indication of your
topical treatment aligns with the
indication of systemic tx (i.e. topical is
mild-mod, systemic mod-severe, so in
chart disease you should say
moderate for coverage)

e Case of rapid remission of severe PsO N Vorome s+l
i n 4 W e e kS u Si n g CoPYRIGHT © 2024 CASE REPORT | JourNAL oF DRUGS IN DERMATOLOGY

First Use of Combination Oral Deucravacitinib With
Tapinarof Cream for Treatment of Severe Plaque Psoriasis

Rama Abdin BS,* Leon Kircik MID? Naiem T. Issa MDD PhD<*



oLInlILEICEM Combination Topical + Systemics

Frequency of topical use at baseline and at 6 months.

* Reduction in topical use over time

Frequency Secukinumab Ixekizumab Brodalumab Guselkumab Ustekinumab
. (days/weeks) (n=39) (n=26) (n=10) (n=37) (n=26)
due to systemic i
>3-4 73.6% BO% BO% 70.3% 40.9%
1-2/Never 26.4% 20% 20% 29.7% 59.1%
* Complete clearance a/w less use i
= 3-4 19.5% 17.4% 0% 29.5% 14.9%
1-2/never 80.5% B2.6% 100% 70.5% 85.1%

m NOPASE= 2 PASE = 2

707% p=0.318 p=0.107 _ p-0.001
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Bar chart. Topical use based on achieving absolute PASI < 2.
d/w, days/week; PASI|, Psoriasis Area Severity Index.

ACTAS Derme-Sifiicgraficas 115 (2024) T647-T653

ACTAS
Dermo-Sifiliograficas

Tull Englsh best svalable at
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[Translated article] Comparing the Use of Topical a
Therapy Along with Anti-IL-17 and Anti-IL-23 to Treat ==
Moderate-to-Severe Psoriasis in the Routine Clinical
Practice

5. Berenguer-Ruiz®, M. Romero-Davila®, M. Aparicio-Dominguez®,
M. Olivares-Guerrero®, E. Daudén ™", M. Llamas-Velasco **



Combination Systemic + Systemic

([ J L I m Ite d St u d I e S O n C O m b I n at I O n Rewiew > JAMA Dermatol. 2015 Apr;151(4):432-8. dai: 10.1001jamadermatal 2014. 3456 E)au}l:-?:‘léyllﬁn“lv atol Venereol. 2018 Feb;32(2):245-253, doi: 10111 fcv 14683,
- . Combining biologic therapies with other systemic Biologics combined with conventional systemic
Syste m I C t re at m e n tS ’ e S p e C I a lly treatr.nents in psoriasis.: evidence—based,‘best— agentslor photother:;:iy for tl‘;e tr:aatment of
. . . . practice recommendations from the Medical Board of psoriasis: real-life data from PSONET registries
b I O lo g I C + b I O lO g I C ThE National PSDI‘I?S!S Fﬂlllldatlt?n ) E,I.E_xarc ‘s_ A D Cohen ’-.‘F j.l’\'o‘l" 35 Sk;iaal: otic # .SCaz;z;':':a 54 n_;s ‘_‘?:E'n 7.. :
_:‘-:.’_ I; ;ulc;‘nm, 1, Jeery Bagel 2, Abby S van Veorhees 2, Andrew D Robertson © ,i,"cl;:ﬁl‘l P l;:|:ht.i|;|:”.;|;.‘ ; Quehenberger #, R Lichem =, M Kojanova ™, E Adenublova
e Can help to reduce dOSlng of . UVB+ + Biologic + MTX most commonly used
. . . Etanarcept/Adalimumab/Ustekinumab o )
conventional IMMUNOSUPPIresSSIVES . Welltolerated « Termination due to safety issues

infrequently reported

(i.e. Methotrexate) . MTX+Etanarcept

* Acitretin + Etanarcept

* Risk for tuberculosis reactivation seems
higher when (anti-TNFa) biologics are
combined with MTX

> Br J Dermatol. 2024 Feb 16;190(3):355-363. doi: 10.1093/bjd/ljad382. . CyClOSpOI’ine + Etanarcept/Adalimumab
Safety of biologic therapy in combination with «  Helpful for transition (especially * Saftenfc,d aﬁ\;gr codmblnlatlons' W'ﬂ]c _
methotrexate in moderate to severe psoriasis: a hospital setting) to prevent flares acitretin, anad cyctosporin extensive
2 safety data are lacking

cohort study from the BIOBADADERM registry « Increased risk of malignancy*

¢ Com bo BiOlogic (TN F’ IL-1 7’ IL-23) + MTX > Indian J Dermatol. 2023 Jul-Aug;68(4):393-398. doi: 10.4103/ijd.ijd_813_22.

» 2829 patients and 5441 treatment cycles, a A Comparative Study of the Efficacy of Methotrexate

total of 12,853 PYS versus Methotrexate with Apremilast in Moderate to

Severe Chronic Plaque Psoriasis

* Noincrease in the total number of
infections or serious infections in patients
receiving combined therapy was observed

Divyanshu Srivastava 1, Arvind Krishna 1, Abhinav David !

forany group « MTX 7.5mg weekly + Apremilast

« TNF inhibitor combined with MTX was (PDEA4i) vs MTX 7.5mg weekly
associated with an increase in the
incidence of gastrointestinal AEs (alRR * Prospective, 12 weeks, adult pts (N=40)
2.50,95% C11.57-3.98; P <0.002).



IJNJ-77242133

IL-23 RECEPTOR blocker ()

Development of Orally-Available
PEPTIDE IL-23 RECEPTOR Antagonist

(extracellular domain), NOT

cytokine blocker
High Affinity

* Kd (dissociation constant)-7.1 nM

Highly bioavailable
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N 30 10 mg (n:B} Human IL-23R ECD (SPR in vitro) Binding affinity (Kp) 71£25 4-10
€ —&—100 mg (n=8)
S 10 ~¥-1000 mg (n=8) Human PBMC IL-23~induced STAT3 phospharylation 56412 43-66
£
o Human PBMC IL-12-induced STAT4 phosphorylation® >2,000,000
A
o
S 1
I"N- Human NK cells IL-23-induced IFNy production 18.4:6.2 12.4-28.3
iy
-4
gj Human (healthy) whole blood IL-23-induced IFNy production 1t 4-91
g 0.1
] Human (psoriasis) whole bload IL-23~induced IFNy production o8 0.5-35
1]
o

Rat IL-23R ECD (SPR in vitro) Binding affinity (Kp) 17.5+7.8 12-23

0.01 -
0 6 12 18 24 Rat whole blood IL-23~induced IL-17A production (20 ng/mL IL-23) 250462 160-340
Rat whole blood IL-23~induced IL-17A production (4 ng/mL IL-23) 54+34 12-110

induced by IL-23 in human whole .

blood assays

Benefit: NO NEED FOR INJECTION

Placebo (n=10) <@=10 mg (n=8) -¥-100 mg (n=8)
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Article | Cman access | Published: 30 July 2024

JNJ-77242113, a highly potent, selective peptide
targeting the IL-23 receptor, provides robust IL-23
pathway inhibition upon oral dosing in rats and humans

IFN-+ (ng/ml)

100

Time (h)

Sclentific Reparts 14, Articls number: 17515 (2024) | Site this article



Development of Orally-Available
PEPTIDE IL-23 RECEPTOR Antagonis

e NEW ENGLAND JOURNAL of MEDICINE

¢ FRO NTI ER_1 Phase 2 place bo— “ RESEARCH SUMMARY H
An Oral Interleukin-23-Receptor Antagonist Peptide

controlled 16-week dose-finding for Plaque Psoriasis
study in adults with PsO completed ...

In patients with plaque psoriasis, there is a need for i @?}P
efficacious targeted therapies that can be taken orally. 2']
e r u a ry JNJ-77242113 is an oral agent that blocks the pathogenic 3 : o

effects of the cytokine interleukin-23, which is implicared
in the pathologic process of this disease.

CLINICAL TRIAL

Design: A phase 2, dose-finding, double-blind, random-

ized, placebo-controlled trial assessed the efficacy and

safety of INJ-77242113 in patients with moderate-to- Reduction of 275% in PASI Score
severe plaque psoriasis.

B NJ-77242113 (N=212) I Placebo [N=43)

Intervention: 255 adults were randomly assigned to re-
ceive either JNJ-77242113 at a dose of 25 mg once daily,
25 mg twice daily, 50 mg once daily, 100 mg once daily, or
100 mg twice daily or placebo for 16 weeks. The primary
end point was a reduction of 275% in the Psoriasis Area
and Severity Index score (PASI 75 response; PASI scores
range from 0 to 72, with higher scores indicating greater
severity or extent of disease) at week 16.

RESULTS

Efficacy: The percentages of patients who had a PASI 75
response were higher among those in the JNJ-77242113
groups than among those in the placebo group. A signif-
icant dose—response effect was observed.

Adverse Events

. N7

(M=212) W Placebo (N=43)

Safety: The incidence of adverse events was generally sim-
ilar across the groups and did not seem to increase with
higher doses of JNJ-77242113.

LIMITATIONS AND REMAINING QUESTIONS

= The number of patients in each trial group was small,
and the duration of treatment was short.

= The results cannot be used to infer definitive effects of
INJ-77242113 for particular dose groups or for second-
ary end points.

CONCLUSIONS

In patients with moderate-to-severe plaque psoriasis,
16 weeks of treatment with the oral interleukin-23-
receptor antagonist peptide JNJ-77242113 showed a dose~
response relationship and greater efficacy than placebo.

= Phase 3 trials are needed to confirm the magnitude
and durability of the clinical response to JNJ-77242113.

Links: Full Article | NEJM Quick Take | Editorial



Development of Orally-Available

FRONTIER-2 Phase 2b long-term
extension of FRONTIER-1 (adults,
weeks 16-52)

Skin clearance maintained through
week 52

No evidence of dose-dependent
AEs

Most frequent AEs:
nasopharyngitis, URI, COVID-19

Figure 1. Proportions of pabients (%) achieving PASI 75 (A), PASI 80 (B), PASI 100 [C), and IGA O/ (D)
responses through Week 52

c

Parcartage of Patiants (%)

sntage of Patiants (%)

ariage of Paterts (%)

P

Parcentage of Panenks (%]

100 =

a0 -

&0 -

404

PASI 75 (NRIP*
T it

28

O~ PUO— <O+ 100mg Q0
| (=38}

b ZEmgQD M- 25 mg BID
iN=43)

PEPTIDE IL-23 RECEPTOR Antagonist

Journal Pre-proof

FRONTIER-2: A phase 2b, long-term extension, dose-ranging study of oral
JNJ-T7242113 for the treatment of moderate-to-severe plague psonasis

Laura K. Ferris, MD, PhD, Jerry Bagel, MD, Yu-Huei Huang, MD, PhD, Andrew E.
Pink. PhD, Stephen K. Tyring, MD, PhD, Georgios Kokolakis, MD, PhD, Amy M.
DeLozier, DriPH, Shu Li, PhD, Yaung-Kaung Shen, PhD, Charles laconangelo, PhD,
Takayuki Ota, MD, PhD, Robert Bissonnette, MD




Development of Orally-Available

* Upcoming Phase 3 trials

Active, not recruiting [ i}

A Study of JNJ-77242113 in Adolescent and Adult Participants With Moderate to Severe Plaque
Psoriasis (ICONIC-LEAD)

ClinicalTrials.gov ID @ NCT06095115

Active, not recruiting [ i}

A Study of JNJ-77242113 for the Treatment of Participants With Plaque Psoriasis Involving Special
Areas (Scalp, Genital, and/or Palms of the Hands and the Soles of the Feet) (ICONIC-TOTAL)

ClinicalTrials.gov ID @ NCT06095102

Active, not recruiting [ i}

A Study of JNJ-77242113 for the Treatment of Participants With Moderate to Severe Plaque
Psoriasis (ICONIC-ADVANCE 2)

ClinicalTrials.gov ID @ NCT06220604

Active, not recruiting [ i}

A Study of JNJ-77242113 for the Treatment of Participants With Generalized Pustular Psoriasis or
Erythrodermic Psoriasis

ClinicalTrials.gov ID @ NCT06295692

PEPTIDE IL-23 RECEPTOR Antagonist

>= 12 years old
Co-primary Endpoint: PASI-90 & IGA 0/1
Contains WITHDRAWAL arm

>=12years old
Special Sites*

>= 18 years old
Deucravacitinib active comparator**

>=12years old
GPP



Modification Disease Modification in PsO

* Recent efforts to defined “disease
modification” internationally

* Delphi consensus in 2023 developed

following definition and measurement
criteria:

* Asustained improvementin the disease course of
plaque psoriasis resulting from a change in

pathophysiology that minimizes the need for
treatment

* |n patients with moderate-to-severe plaque psoriasis, in
the absence of precise biomarkers, disease
modification may be evaluated by sustained BSA <1% /
PGA 0-1 for >12 months following treatment cessation

LETTERTO THEEDITOR () OpenAccess @ ® O @

An international Delphi consensus to define a clinically

appropriate definition of disease modification for plaque
psoriasis

K. Eyerich B, |. Krueger, M. Stahle, K. Schakel, C. Conrad, A. Armstrong, R. Gniadecki, L. Puig, T. Scoble,
N. Williams

First published: 10 December 2023 | https://doi.org/10.1111/jdv.19652 | Citations: 2



Modification Disease Modification in PsO

Relapse

* Mounting evidence shows that resolved
psoriatic skin lesions contain a population of
resident memory T cells (Trm) that are
responsible for local relapse of psoriasis

» Skin epithelial stem cells (EpSCs) that give e R
rise to keratinocytes also exhibit remoryn |
inflammatory memory

 Can mount robust inflammatory reaction upon

C h a lle nge (I .e. Koe b n e r effe Ct) Establishment Maintenance Recall
1 1 ® ) ) c ' N (O O — £
¢ I mi q urm Od mouse mo d el- Of PSO S h Owed th at IL-17—producing CL;B_*/TRM Vy4*VB4'T Neutrophil STAT3 FOS JUN ATF3 pgs A Memory §z’r§uli
EpSCs were long lived in the inflamed skin after -

the resolution of inflammation

* Exhibit chromatin epigenetic changes that lead to naturereviews crug discovery
memory* Explore content ¥ About the journal | ¥ Publishwithus ¥  Subscribe

Disease modification in inflammatory skin disorders:
opportunities and challenges

g uping Lai 222 & r &
ffils S N le Info » Drug Discover ( )|




Time to Relapse After PsO Biologic
Discontinuation

Modification

* General pattern ~ ®=

Il Loss of PASI 75 [
B Loss of 50% of max PASI Imp. e

that IL-23 & IL-17 0 Lowet P <2

40 [ Required treatment

Inhibition >>>
TNFa, oral small
molecules, PDE4i . || | | “ 1111 ‘ Ll

* Longer median G ST LT T
time to relapse
overallseemsto "
be related to

40 [ Loss of PASI 100
§ M Bl Loss of PGA D
5 304 B Loss of PASI 90
2 B Loss of PGA 0-1

L] L] L] o
E 20_
2

greater half-lives ‘ l 1l
0= 1 T
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Time to relapse (weeks)

biologics with

ican | of Clinical Den ! 433~
S @ sy b s
SN N S R R N
4)1’ Qﬁ" F .{.\1’ S N 4}1’ & ™ SYSTEMATIC REVIEW
¥ ¢S ¢ Y
\'a Ay \‘“ A & ¥ .\‘2‘ \'a
@9 1\\\9 @ @ N (}) \‘f(' ()o
v & & Time to Relapse After Discontinuing Systemic Treatment for Psoriasis:

A Systematic Review

Marie Masson Regnault’® - Jason Shourick? - Fatma Jendoubi® - Marie Tauber® - Carle Paul®



Pharmacokinetic Explanations for Differences
Among IL-17 Class?

Figure: Median time to relapse
* Brodalumab has the quickest relapse time and the g ~5 ha?lf li

shortest half-life, bioavailability and lowest binding -lives!
affinity for its target (IL-17 receptor)
* However, efficacy of Brodalumab is ~ to other IL-17

inhibitors and half-life is ~ to Ixekizumab so difference in Brodalamub
time to relapse remains elusive

* Perhaps explained by the relativecl}/ low binding affinity
for its target resulting in increased clearance or
diminished sustained efficacy

Modification

Bimekizumab

e IL-17 cytokines still in milieu and may signal through Ixekizumab
alternate pathways
* Half-life appears to be a major factor in determining Seckukinumab
time to relapse given the ~40-fold difference in binding ﬁ
affinity between Secukinumab and Ixekizumab and x5 30 35
similar bioavailability N IVIedlan Ioss of PASI 100 (Weeks)
* Differencesin target bindin %association (Kon) & | Median loss of PASI-90 (Weeks)
dissociation constants (Koff) may explain the

W Median loss of PASI-75 (Weeks)

longest time to relapse seen with Bimekizumab
among the IL-17 family

 Bimekizumab has LOWEST Koff (<1.0 x 10° nM Half- Bioavail | Binding Affinity | Binding affinity (K_) | Binding affinity (K_.)
. . . . . 'on Off
?iré‘;lc;gggt the IL-17A inhibitors means it binds the r life ab|l|ty (Kd) (M) (M) )
Days

* Targeting IL-17F is also a unique variable to [Secukinumab Y/ IL-17A = 0.060 IL-17A = 4.3 x 105 IL-<17A = 2.6 x 10-5
bimekizumab ‘Ixekizumab __ [RE 72 IL-17A=0.0018  IL-17A=7.5x10° IL-17A =1.3x 10-5

Bimekizumab 23 70.1 IL-17A  IL17F= IL-17A = IL-17F = [IL17A= IL-1/7F =
=0.003 0.023 9.21x10% 7.23x <1.0x 1.01x10%
10° 106

Brodalumab 11 54.8 IL-177RA =0.239 NA NA

Al-Tariq, K., Bunick, CG., Issa, N.T. (/In Preparation)



Does High Biologic Induction Dose Modify
Disease Course?

Modification

* Effort by Dr. Andy Blauvelt

* Phase 2, double-blind, single-center
KNOCKOUT study

* N=20 (16 completed 52 wks)

¢ TX: RI S a n kl Z u m a b 300 m g O r 600 m g at FJ:;;';LI?;;; induction dosing of risankizumab in
° tients with derate-to- 1 leads t
Weeks 0, 4 and 16 without further | marked suppression of resident memory T cell
. S——— number and function in resolved psoriatic skin @
do S ’ng Volume 191, Issue British Journal of Dermatology, Volume 191, Issue Supplement_3, December 2024,
Supplement_3 ljae3f>0.02?.>, https://doi.org/10.1093/bjd/ljae360.023
PY FDA approved dos'ng — 150 mg* December 2024 Published: 05D ber 2024

* Primary Endpoint: sPGA at weeks 16 & 52

* Exploratory: scRNA-seq of biopsy
samples at week 0 & 52



Modification Does High BIO!.OgIC Induction Dose Modify
Disease Course?

* At Week 16, sPGA 0/1 and sPGA 0 responses were achieved by 94.4% and
66.7% of all patients, respectively

At Week 52, 36 weeks after the last dose, sPGA 0/1 and sPGA 0 responses
were achieved by 61.1% and 44.4% of all patients, respectively.

* In lesions of patients receiving the higher dose (600 mg) of risankizumab, the
number of CD8+ tissue-resident memory T (TRM) cells was markedly
reduced, with more marked suppression of the intercellular communication
network between TRM and keratinocytes compared with the lower dose
(300 mg) group.

JOURNAL ARTICLE
FC23 High induction dosing of risankizumab in
patients with moderate-to-severe plaque leads to
marked suppression of resident memory T cell




Updates in Studies Focusing on
Skin of Color Patients

° D |Ve rse rac | a |_ an d et h N | cre p rese ntat | on | N Figure 2. Range of Race and Ethnicity Categories and Fitzpatrick Skin Type (FST) Scores Across the VISIBLE Trial Population

Clinical trialS haS been limited E Distribution of FST across self-reported race and ethnicity?
« Limited primary data on clinical response, e e
ge.netlcs"and quallt ‘Of llfe In po Ulatlons AmericanlndianorAlaskaNative(r_|=1)
with psoriasis and skin of color (SoC). psian (1=63)
 SoC =race and/or ethnicity other than White ERrAE 1]

Filipino (n=7)

* Lack of correlation b/w race/ethnicity (social
constructs) & FST

South Asian (n=22)
Southeast Asian (n = 20)

* Race/ethnic groups can contain spectrum of FST Non-White Hispanic or Latino (n=94)

* FST (propensity to tan/burn) cannot be reliably Central American (1=9)
approximated from skin tone Cuban (n=13)

Mexican (n=50)

* Varying Skin Tones in Body and Scaclip Pero i (0=5)
Psoriasis: Guselkumab Efficacy and Safety o wercan=as)
trial (VISIBLE) oo,

* First large-scale, Phase 3b RCT dedicated to —
evaluating psoriasis and treatment outcomes Other (n=3)

in participants with SoC, including all skin
tones, using a combination of objective and
patient-reported parameters.

Original Investigation

December 11, 2024

Improving Diversity in a Novel Psoriasis Study
VISIBLE as a Framework for Clinical Trial Quality Improvement




Updates in Studies Focusing on
Skin of Color Patients

d C la SS I C pso I as i S an d sSCAa lp Figure 1. The VISIBLE Study Design
predominant cohorts ) B v

y . Primary end point at week 16 :

* In both cohorts, PASI/PSSI 90 and o andiA e oour

. = (Cghort B: PSSl improvement

. / Skin predominant Scalp predominant © of 290% and ss-IGA score of
IGA/SS_IGA 0/1 aChIeved b (classic psoriasis) « SSA > 30% 2 - o
y [ *BSA 210% « PSSI 212
Guselkumab, 100 mg
Weeks 0, 4, then every 8 wks (n =75)

* PASI 212 *ss5-IGA23

57.1%/65.8% and 68.4%/74.0%, G5 e

O Approximately O Approximately

Fes p e Ct ive ly (d ata ava | la b le by EUERERRE L LR R ) | Guselkumab, 100 mg

@ Approximately © Approximately Weeks 16, 20, then every 8 wks
50% of participants 50% of participants

Janssen Immuno logy*) O — . CROSSOVER

Randomized (3:1)

0 Week 16 Week 48 Week 112

BSA indicates body surface area; FST, Fitzpatrick skin type; IGA, Investigator's Global Assessment; PASI, Psoriasis Area and Severity Index; PSSI, Psoriasis Scalp
Severity Index; SSA, scalp surface area; and ss-1GA, scalp-specific IGA.

Original Investigation

December 11, 2024

Improving Diversity in a Novel Psoriasis Study

VISIBLE as a Framework for Clinical Trial Quality Improvement

andrew Alexis, MO, MPH'; Ay Meldichael, MDA; Neelam vashi, MO, et al
% Author Affiliations | Article Information

LAMA Dermatal. Published anline December 17, 2024, doi10.1001/jamadermatol 20245103
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 Genital

* Palmoplantar
* Scalp

* Nails

* Intertriginous

Updates in Studies Focusing on
PsO Involving High-Impact Sites



Large Burden on QoL

 Currenttherapies for genital psoriasis have
limitations34

* Risk of adverse reactions to topical
treatments

* Limited options for patients who fail
topical treatment

* Absence of published data and controlled
studies

* Severe pruritus may lead to scratching,
significant excoriations (abrasions), and
lichenification (diffuse thickening of the
epidermis)

* Thereis a need for dedicated trials
examining the efficacy of treatments,
including biologics, specifically in genital
psoriasis

Licarsaing far phaton prshiveed by T L0y i Sampwty forses n educatianal slldes from ww senmmee o

1. Buechner SA. BJU Int 2002;90:498-506 3. Meeuwis KA et al. Acta Derm Venereol 2015;95:211-6
2. Welsh BM et al. Med J Aust 2003;178:391-5 4. Meeuwis KA et al. Acta Derm Venereol 2011;91:5-11



Randomized, Double-Blind,

Placebo-Controlled

CLINICAL TRIAL

* Apremilast— DISCREET (2024)
* |xekizumab - IXORA-Q (2018/2020)
* Guselkumab - SPECTREM (2024)

ORIGINAL ARTICLES
'
Efficacy and safety of apremilast in ®
patients with moderate-to-severe genital
psoriasis: Results from DISCREET, a
phase 3 randomized, double-blind,
placebo-controlled trial

Jaseph E Merols, MD. MMSe," Lawrence Charles Parish, MIJ, MDD (Hon)." 1yn Guenther, MDD,

Charles Lynde, MD." Jean Philippe Lacour, MO, Perra Staubach, MD.* Sue Cheng, MD, PhD,

Maria Paris, M), Hernan Picard, MDY, PR Cynthis Deigran, Phiy! Shauns Jandon, Pharmi,
Mindy Chen, M5." and Kim A. Fapg, MI), PR

BID

W) Chock for updates | 13
British Journal of Dermatology ) Check lor updates.

CLINICAL REPORT

Efficacy and safety of ixekizumab in a randomized, double-
blinded, placebo-controlled phase llib study of patients

with moderate-to-severe genital psoriasis*
C. Ryan,' A, Menter,” L ?urulw k BI_\.'mel W R Buw_uurlke F K. Meeuwis,” | 5||||IM|| i \alheu

AN Naegeli,™ F.E. Yarg.' C.-¥. Lin, " K Todd™ and A Potts Bleakman' on behall of the [XORAQ Study

Graup

Results in Persi Clinical Imp
to-Severe Genital Psoriasis During a 52 Week, Randumlzed,
Placebo-Controlled, Phase 3 Clinical Trial

ActaDV

1." 0.0. Osuntokun,' R. Burge,™

SPECTREM: Guselkumab Demonstrates Consistent Complete Clearance at Week 16 Across Special Sites
in Participants with Low Body Surface Area, Moderate Psoriasis

SPECTREM: Guselkumab Demonstrates Significant Clearance at Week 16 Across Special Sites in
Participants with Low Body Surface Area, Moderate Psoriasis

AD Gettiaz Jroager KD Gardar’, & Bunsssemn, T Alzonie’, 0 Sages’, 0 Cact © Char', J dwana’, S Carsa2uag, oF Sersis’

Studies

Retrospective or Observational

Australasian Journal of

Dermatology

REVIEW ARTICLE () OpenAccess @ @ @ &

J E A [Adult genital psoriasis: An updated review for clinicians
Michelle Wu BMed, MD &3, Gayle Fischer MD, FACD

First published: 28 February 2024 | https:/fdoi.org/10.1111/2jd.14227 | Citations: 1

ORIGINAL ARTICLE

Effectiveness of guselkumab in patients with facial and/or
genital psoriasis: Interim analysis results at Week 12 from the
GULLIVER study

©. Bonifati, 5. Lemba, A, G, Richetta, M, Romanelli, F. Satalli. M, Corazza, L. Atzori, C. Lasagni, ©. Potenza
P. Savoia, F. Bardazzi V. G. Di Lernia, L. Bianchi. G. Fabbrocini. C. Giofre, L. Zichichi ... See all authors ~

Irst published: 26 June 2024 | https://doi.org/10.1111/jdv. 20187

A = -
Dermatology Practical & Conceptual

Bimekizumab for the Treatment of Plaque Psoriasis
with Involvement of Genitalia:
A 16-Week Multicenter Real-World Experience —
IL PSO (Italian Landscape Psoriasis)

=/ A vsten [ »

Effei'tiveness of tildrakizumab 200 mg: an Italian multicenter
study

Annurziata Dattols, Nioletta Bernardini, Francesa Siara l Anna Balato, Giscome Caldarcla &, Domenica [YAmio, - show al
tp 2024, &

B hupsirdol ong 10 0BNNSSAB63A ngd 2az0ags  Emtmmen

Comparative Study > Dermatol Ther. 2020 Jan;33(1):e13110. doi: 10.1111/dth.13110.
Epub 2019 Dec 4.
Biological therapy in genital psoriasis in women
1

Martina Burlando ?, Astrid Herzum 7, Luca Carmisciano 2, Emanuele Cozzani !, Aurora Parodi
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ORIGINALARTICLE

Efficacy and safety of adalimumab in difficult-to-treat psoriasis

({'_-?._
l@ Dermalology Practical & Conceptual

A Real-Life 208 Week Single-Centred, Register-
Based Retrospective Study Assessing Secukinumab
Survival and Long-Term Efficacy and Safety
Among Greek Patients with Moderate to Severe
Plaque Psoriasis, Including Difficult-to-Treat
M ions Such as Genitals and Scalp

Effectiveness of ixekizumab for the treatment of moderate-to-
severe plaque psoriasis with involvement of difficult-to-treat
areas: A 52-week multicenter retrospective study

Dermatology and Therapy

A Adis

¥ Dermistol Ther (Heidelb), 2024 Mar 27;14(4):907-918. doi; 10.1007/513565-024.01134 -y (4

Effecti of Ixeki: b in Chinese Patients with Moderate-Severe

Plaque Psoriasis with Special Area Invol t: Subanalysis of a
Prospective, Multicenter, Observational Real-World Study

of MBP1
Madicne i

+.J Cin Med. 2024 Jan 16;13(2):455. doi L3350/ pmA30z)

Effectiveness, Tolerability, and Drug Survival of Risankizumab in a Real-
World Setting: A Three-Year Retrospective Multicenter Study—IL PSO
(ITALIAN LANDSCAPE PSORIASIS)
JOURNAL ARTICLE ACCEPTED MANUSCRIPT
Long-term effectiveness and safety of
deucravacitinib in psoriasis: A 52-week real-world
study of genital, scalp, and nail lesions

Teppei Hagino &, Hidehisa Saeki, Eita Fujimoto, Naoko Kanda

Clinical and Experimental Dermatology, [lae530, https://doi.org/10.1093/ced/|lae530
Published: 06 December 2024  Article history v
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Brodalumab in the Treatment of Plaque Psoriasis
Localized in Difficult-to-Treat Areas: A Narrative
Review
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Apremilast DISCREET Trial

d Significa ntly greater 100 -e- Placebo (n=146)
. o Apremilast (n=143)
response in apremilast
group for modified .
genital PGA as early as
Wee k 4 %, 401 e | 39.6% Prign;yegm%oint
& _ 34.4% ! Treatmzrg. 1ci‘izerencre:
201 —419.5% (QS%PES 36%330.9)
16.9% |18.4% | :
1.4% ¢ : e ' 11.6%

Study Week

Fig 1. Proportion of patients with modified genital PGA response over 16 weeks (clear or
almost clear with =2-point reduction). Error bars represent 95% CI. Multiple imputations used
for missing data. Modified genital PGA response is defined as a score of 0 (clear) or 1 (almost
clear) with a =2-point reduction from baseline. Includes patients in the intent-to-treat
population. Genital PGA, static Physician Global Assessment of Genitalia.

ORIGINAL ARTICLES

Efficacy and safety of apremilast in
patients with moderate-to-severe genital
psoriasis: Results from DISCREET, a
phase 3 randomized, double-blind,
placebo-controlled trial

Joseph E Merola, MD, MMSc,” Lawrence Charles Parish, MD, MD (Hon)," Lyn Guenther, MD,*

Charles Lynde, MD,"* Jean-Philippe Lacour, MI3," Petra Staubach, MD® Sue Cheng, MD, PhD,”

Maria Paris, MI),' Hernan Picard, MDD, PhID," Cynthia Deignan, PhD, Shauna Jardon, PharmD,
Mindy Chen, M5," and Kim A. Papp, MD, PhD*




Ixekizumab IXORA-Q Trial

100 1 a : aPBO!\II'ﬁEk%4w Week 12 Week 24 _ Week 52
* Inclusion criteria: s . -
 sSPGA>=3 & : ro%
* sPGA-G >=3 2 o
« BSA>=1% LN
« Confirmation of plaque 0 S .
psoriasisin a non-genital ~ § ] e pEOEGIN . sror-s poro=s paro=0 a0~
area 8% = (N=74)" (N=65) (N =75) B IXE
e Failed or intolerant to >= 1 c’0 4 8 12 16 20 24 28 32 36 40 44 48 52
topical tx Weeks

* Significantly greater
response in ixekizumab
éroup for static Physician’s 4

lobal Assessment of - R |
Genitalia (SPGA-G) as y = F Gear) P o i
early as week 1

» Effects persisted through
Week 52

BJD "} Check forupdates-_ 19
CLINICAL TRIAL British Journal of Dermatorggy CLINICAL REPORT |
Efﬁcacy and safety of ixekizumab in a randomized, double- >  Ixekizumab Resylts in Pefsis-tent Cl-inical Improvement in Mode-rate-
blinded. pl b trolled ph b studv of patient % to-Severe Genital Psoriasis During a 52 Week, Randomized,

inaed, ptacebo-controiied phase study or patients +  Placebo-Controlled, Phase 3 Clinical Trial
W|th mOderate'tO'severe genltal psorl asls* < Lyn GUENTHER!, Alison POTTS BLEAKMAN?, Jamie WEISMAN?, Yves POULIN®, Lynda SPELMAN*#, Russel BURGE?’, Janelle
1 2 3 . : 6 . 7 8 ERICKSON?, Kristin TODD?, Clinton C. BER‘I’R.‘\I""I2 and Caitriona RYAN®

C. Ryan," A. Menter,” L. Guenther,? A. Blauvelt (,* R. Bissonnette (3,° K. Meeuwis,® J. Sullivan,” J.C. Cather, 'Guenther Dermatology Research Centre, London, Ontario, Canada, *Ell Lilly and Company, Indianapalls, Indiana, USA, ‘Medical Dermatology
G. ‘|"osipo\|'it_ch,9 A.B. Gottlieb,*® ).F. Merola,™ K. Callis Duffin,** S. Fretzin,** 0.0. Osuntokun,** R. Burge,* Spacale "‘”""*;rfsg‘;?:” m“ﬁsrﬂaf”g:bﬁ";fﬂ'fgfg;mm Xog) MW"”O?:JSE‘CE i m{ﬁg‘i‘fﬁ::a%g”;ﬂfzrfﬁac;’;ﬁg
A.N. Naegeli,*® F.E. Yang,"* C.-Y. Lin,"* K. Todd™ and A. Potts Bleakman'* on behalf of the IXORA-Q Study Cincinnati, Ohio, USA, and "Charfes Institute of Dermatology, University College, Dublin, Treland
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* Significantly greater
response in ixekizumab
group for static
Physician’s Global
Assessment of Genitalia
(sPGA-G) as early as
week 1

» Effects persisted
through Week 52

o
o
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D
o
1

NN
o
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20

sPGA-G 0/1 response rate (%)

Ixekizumab IXORA-Q Trial

10074

PBO PBO/IXE Q4W IXE
s doo B - .
,_,__,_,,n—/y';_ L-:J 8% (N = 74) (N - 65) (N - 75)

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Weeks




Methods

A total of 338 participants were

randomized to receive GUS
(N=225) or PBO (N=113)

Key Inclusion Criteria
® |GA=3

® BSA=2-15% with 21 plaque outside of
special sites

® =1 special site with at least moderate

severity (scalp, face, intertriginous,
genital)

Endpoints presented at
Week 16 included:
® Key major secondary endpoints:

— Proportions of participants
achieving ss-1GA 0/1, f-IGA 0N,
i-IGA 01, and sPGA-G 01

>70% achieved sPGA-G 0

Guselkumab SPECTREM Trial

PBO-controlled Blinded Active Treatment
(Weeks 0-16) (Weeks 16-48)

78% of GUS-randomized participants achieved n‘
Safety Follow-up sPGA-G 0/1at Week 16 1
(Weeks 48-56) Genital

Major Secondary Endpoint: Proportion of Participants

(complete clearance) by
week 16

% 100+ With sPGA-G 23 at Baseline Achieving sSPGA-G 0/1
=
e GUS &
g £ 78%*
=5 100 mg at Weeks O and 4, then every 8 weeks o 80 —
28 £
3 2
20 2 60 —
25 GUS 5
& 100 mg at Weeks 16 and 20, then every 8 weeks & 38%
- S 40+
o c
: :
Week 0 16 44 48 56
g. 20 —
Primary endpoint Final  Final Final e
D=cmssover. [n =database lock. IGA 0/1vs PBO dose  efficacy safety o
0 =
= PBO (N=40) m=mGUS (N=82)
-;-;uoor GUS vs PEC: p-value is bosed on the chi-squared test, not adjusted Jor bazelne strotification factor
280% of GUS-rondomized porticipants achieved complete cleorance of ossessed speciol sites b it g ok bbbt o i
ﬂt WHJI.’ IE Partizipants with migsing aota were considensd nonfespondans
= e = =]
Special Site Endpaints: Proportions of Participants Achieving Special Site Clearance GUS-randomized participant with sPGA-G 23 at T
baseline who achieved sPGA-G 0/1 at Week 16 ar
¥ o RS .
100 — ﬁ :i Scalp .Q‘ Face {_1 5 Intertriginous o Ganital
- Vi
— = TR
B0 TEX 7%

= =1}
=) =]
| |

=
|

Proporton of Participasts (3]

s5-1GA O 1-1GA O HGA D
B pBO B Gus

Week O

Week 12 Week 16

HPGA-GO

SPECTREM: Guselkumab Demonstrates Significant Clearance at Week 16 Across Special Sites in
Participants with Low Body Surface Area, Moderate Psoriasis

SPECTREM: Guselkumab Demonstrates Consistent Complete Clearance at Week 16 Across Special Sites
in Participants with Low Body Surface Area, Moderate Psoriasis

P GBS, JDsscosr”, I Azeasiiararires’ A Macr T Acounstie’, K Chal® O Chal”, [ Chas”, L Fa'wse, | Javm-sisht, K Fowiwd, G Vacae®, 11011 Hasq®



Ixekizumab vs Secukinumab

sPGA-G 0 response

e 2021 small-scale 1:1 f
randomized trial over 24 i o
weeks

e Similar sPGA-G -
outcome between 25

% of fully complete

ixekuzmab and
secukinumab (IL-17A B’ ) ; = 6 20 2
inhibitors)

* No placebo control

— Secukinumab — Ixekizumab

Figure 2. sPGA?G 0 response throughout 24 weeks

Criginal Research

A Randomized Controlled Ixekizumab Vs Secukinumab
Trial to Study the Impact on Sexual Activity in Adult
Patients with Genital Psoriasis

Mawaf AlMutairi & & Bayoumy lbrahim Eassa

Jagas 297298 | Recehred U7 Sep 2020, Accepted 26 Oct 20120,

B Cite this article B https://daiorg/10,1080/14712598.2021 1823629



Systematic Review of RCTs (2024)

(ﬂ) Intervention Control Risk Ratio Risk Ratio
—Study of Subgroup  Events Total Events Total Weight M-H Random. 93% Cl M-H. Random. 95% CI

PY I k' b d 1.1.1 lxekizumab vs. placebo - sPGA-G 0/1
Xe |ZU I I la a n Ryan 2018° 4 5 65 1000% 949 (4.04-2227) l

Subtotal (95% CI) 74 65 100.0% 949 (4.04-2227)
54 5

apremilast were i SO,

Test for overall offect Z = 5.17 (P < 0.00001)

effective in alleviating i e s g

Subtotal (95% CI) 143 146 100.0% 2.19 (1.48-13.25)

genital psoriasis and e T
. . Test for overall effect Z = 3.91(P < 0.0001)
improving sexual 1113 bnkdmmet va. lacebo ~ SPGAG S
Ryan 2018° 41 74 3 65 1000% 12 00 (3 90-36 94) i
Subtotal (95% CI) 74 65 100.0% 12.00 (3.90-36.94)

fU nCtion Total events 4 3

Helerogenady Nol appicabie
Test for overall effect Z = 4,33 (P < 0.0001)

° IXe ki Z u m a b a n d 1.1.4 Ixekizumab vs. Secukizumab - sPGA-G 0 )
AMItain 2021* 1 28 10 26 100.0% 1.02(052-2.00)

Subtotal (95% CI) 28 26 100.0% 1.02(0.52-2.00)

Total events 1 10

secukinumab did not s N

Test for overall effect Z =008 (P =095)

. . .
differ in efficacy or e e e smanse 3

Subtotal (95% CI) 143 146 100.0% 388 (2.01-7.49)

improvement of sexual A . .

Test for overall effect Z = 4.04 (P < 0.0001)

dysfunction. N

JOURNAL ARTICLE CORRECTED PROOF
Efficacy and safety of biologics and small-molecule
inhibitors in treating genital psoriasis: a systematic

review of randomized controlled trials
Chien-Cheng Lai, Shih-Chieh Shao, Ethan T K Tsai, Ching-Chi Chi &=

British Journal of Dermatology, |jae370, https://doi.org/10.1093/bjd/ljae370
Published: 30 September2024  Article history v



Ixekizumab vs Risankizumab

2022 small-scale 1:1 randomized trial
over 24 weeks

N =36

Similar sPGA-G outcome between
ixekizumab (IL-17A, 93.8%) and
Risankizumab (IL-23, 95.0%)

No placebo control

50 JEADV -

Letter to the Editor

A head-to-head comparison of risankizumab and ixekizumab
for genital psoriasis: a real-life, 24-week, prospective study

E. Sotiriou, K. Bakirtzi &%, |. Papadimitriou, A. Tsentemeidou, P. Eftychidou, V. Eleftheriadis, A. Lallas
D. loannides, E. Vakirlis

First published: 19 December 2021 | https://doi.org/10.1111/jdv.17880 | Citations: 7



Reactivation



HBV Risk with Biologics?

TABLE 1 Analysis of the pooled incidence of HBVr in patients
with psoriasis who were treated with cytokine inhibitors

Reactivation

No. of

No.of included Incidence

2023 meta-analysis

studies patients rate (%) 95% CI 'a{%] Interpreting Hepatitis BBlod Test Results _—
Patients with psoriasis carried a Patient group Acton Needed iy
. . . . HBsAg+ 3 17 253 10.4-49.7 O
similar risk of HBVr with all types of without - o |
. . oy o prophylaxis
cytokine inhibitors il B o B b g o | .
HBCAb+ R, -
Among HBsAg+ patients without o
antiviral prophylaxis, the HBVr rate Drug catalogue N T U
was 25%. However, this risk could be i o L
effectively eliminated with antiviral i L e
. Interleukin-17 4 63 6.6 1.9-205 0O :’c:u‘: b:‘gn'e:e;
prophylaxis. i s otz g
Interleukin-23 1 11 5.0 0.3-47.5 0 g ckatn - - +
. . . . . . inhibitor More Testing Needed.
Hepatltls.B virus reactlvatlon.typ.lcally o
occurs with immune reconstitution Asian 3 91 37 09187 O
and therefore antiviral therapy shoutd ™ ~° » 7 =297 °
continue for 6-12 months after HBSAb positive 6 & 72 2079
HBsADb negative 3 19 91 23-301 ©

stopping immunosuppression.

Abbreviations: HBcAb, hepatitis B core antibody; HBsAb, hepatitis B
surface antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis B
virus; HBVT, hepatitis B virus reactivations.

AP T Alimentary Pharmacology
and Therapeutics

LETTERTO THE EDITOR | & Free Access

Letter: Incidence of hepatitis B virus reactivation in patients
with psoriasis treated with cytokine inhibitors

Merng-Hsuan Kuo, Chin-Wei Tseng 83, Shib-Chiek Shao &3

Flrst publisned: 28 September 2023 | https://dol.org/10.1111/apt. 17682






TB Overview of Tuberculosis

TB infection controlled via granuloma
formation resulting in latent TB
infection (LTBI)

* Th1 (TNF, IFN-gamma) process
25% of world population has LTBI

5-10% of immunocompetent patients
with LTBI will develop active infection

Risk factors for reactivation:

* Medical Conditions (i.e. HIV, diabetes,
malignancy, organ transplant)

* Immunosuppressive/immunomodulatory
treatments (1.e. TNF inhibitors)

Testing for LTBI:

* Interferon Gamma Release Assay (IGRA)

Preferred method if >=5 yrs of age who received BCG
vaccine (less likely to produce false positives)*

* Tuberculin Skin Test (TST, PPD)
False positives in BCG-vaccinated patients
* CXR

Required for pts with +IGRA/+PPD to assess for active
pulmonary T

el o P o W =TT e s
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Immunopathology
Neutrophil Dominance
Mth Recrudescence
Mth Growth

{fromifiers in
IMMUNOLOGY

aaaaaaa

P ]
doi: 10.3389/immu.2012.00411 =2

The granuloma in tuberculosis: dynamics of a

host-pathogen collusion

Stefan Ehlers™** and Ulrich E. Schaible™



Factors A/W Higher Risk for AEs
with Anti-Tuberculosis Drugs

* Advanced age >60yrs * |soniazid:
e Liver disease * Cutaneous & Gl AEs

* Pre-existing liver disease (i.e. ) Ee”p:etral_niur(o'oathy e minant
- - * Hepatotoxicity (cases of fulminan
HBV/HCYV, cirrhosis) hepatitis requiring liver transplantation)

1B

* Liver disease risk factors (i.e.
alcoholism, diabetes, obesity,
hepatotoxic drugs)

* Rifampicin
* Many drug-drug interactions to
consider

HIV infection « Thrombocytopenia

* Chronic renal disease
* |Increases risk of isoniazid toxicity

* Pregnancy
Polypharmacy 50 JEADV -

* Drug-drug interactions

Risk of tuberculosis reactivation with interleukin (IL)-17 and
IL-23 inhibitors in psoriasis — time for a paradigm change

M. Nogueira, R.B. Warren, T. Torres i«

First published: 12 August 2020 | https://doi.org/10.1111/jdv.16866 | Citations: 58



B IL-17A and IL-23 are Dispensable for IFN-gamma
response against Mycobacterium in Models

a
* Absence of IL-23 p19 subunit has little effect ‘
on mycobacterial disease progression in early . . . . . .

and chronic infection

o

100 -«
L 1
. . . 0 " p<0.0001
* Invitro study examined the effect of the anti- 3 O —a s
H H 3 e Donor 1
tumor necrosis factor-a (TNFa) antibody g 60 i
adalimumab and secukinumab on dormant M. S 4. st
tuberculosis H37Rv in a novel human three- -
. . . s 20 4
dimensional microgranuloma model.
* Anti-TNFa treatment showed increased staining for Auramine-O, 0~ =
. . . . . . . ‘o QQ &V &V &V &V
decreased Nile red staining and decreased rifampicin resistance, R AP & & &
indicative of mycobacterial reactivation. ¢ ,@° ,@“ R > Q@“
. © ] 0 N
* In contrast, secukinumab treatment was comparable to control 06‘"’ 06"" & 6\.50
indicating a lack of effect on M. tuberculosis dormancy. & ¢ & S
® & &L N
2 &
RESEARCH ARTICLE | JULY 15 2005 > Clin Transl Immunology. 2017 Aug 25;6(8):e152. doi: 10.1038/cti.2017.34. eCollection 2017 Aug.
IL-23 Compensates for the Absence of IL-12p70 and Is Essential for Inhibition of IL-17A by secukinumab shows no
the IL-17 Response during Tuberculosis but Is Dispensable for ?Videf_lce of increased Mycobacterium tuberculosis
Protection and Antigen-Specific IFN-y Responses if IL-12p70 Is infections
Avail.ablel @ Michael Kammiiller ', Tsen-Fang Tsai 2, Christopher Em Griffiths 3, Nidhi Kapoor #,
Shabaana A. Khader; John E. Pearl; Kaori Sakamoto; Leigh Gilmartin; Guy K. Bell; Dawn M. Jelley-Gibbs; Nico Ghilardi; izzza;; e st By Even et DirsEhbout: o ek
Fred deSauvage; Andrea M. Cooper

4+ Author & Article Information Affiliations + expand 7
JImmunol (2005) 175 (2): 788-795. PMID: 28868144 PMCID: PMC5579471 DOI: 10.1038/cti.2017.34



Risk of Latent TB Reactivation
Among PsO Pts on Biologics

1B

* Majority of prior clinical trials
excluded patients with active TB or

Subgroup analysis of LTBI reactivation rates based on characteristics of included studies.

u nt re a t e d LT B I * % Characteristic No. of studies LTBI reactivation 95% Cl Heterogeneity (I2), % p value

Prophylaxi
. . “Receive treatment 17 0.0000 0.0000-0.0009 1010 0336
° 2 O 2 4 m et a-ana l.yS IS Of P S O St u d ies Did not receive treatment 12 0.0000 0.0000-0.0040 0.00 0.975
h d . IL-17 inhibitors 10 0.0000 0.0000-0.0000 0.00 0.997
inhihitors A 00000 0000000038 0.00 0935
showed. | TNF-o inhibitors 5 0.0127 0.0000-0.0579 40.57 051
T | i
. . . ‘g . wdosign
° R i 17 0.0000 0.0000-0.0005 332 0415
No statistically significant difference e 3 00000 0000000005 a2 04
in the LTBI reactivation rate after o " ;
treatment with biologics, regardless South America : o0t 00162.0.0474 N NA
Of W h e‘t h e r p at i e n t S re C e ive d IL-17, interleukin-17; IL-23, interleukin-23; TNF-a, tumor necrosis factor-u; NA, not available.

prophylactic therapy or not

* Consistent with previous findings,
TNF-a inhibitors had a higher
reactivation rate of LTBlI compared
with IL-17 inhibitors and IL-23
inhibitors, which had a lower or zero
risk of triggering LTBI reactivation.
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2024 real-world LTBI reactivation
outcomes in multinational, multicenter
study

IL-17 & IL-23 inhibitors
N =405 patients

Complete, incomplete, no
chemoprophylaxis was administered in
62.2%,10.1% and 27.7% of patients,
respectively

Mean duration of biological treatment was
32.87 £ 20.95 months

Only one case of active tuberculosis
infection (ATBI) was observed, after 14
months of treatment with ixekizumab.

 Extrapulmonary TB (intestinal)

* Proportion of patients treated with
ilxglziozumab who developed ATBIl was
.64%

Risk of Latent TB Reactivation
Among PsO Pts on Biologics

Characteristics of the population Values

Current biologic therapy, n (%)
Guselkumab 58 (14.3)
Risankizumab 101 (24.9)
Tildrakizumab 30(7.4)
Secukinumab 121 (29.9)
Ixekizumab 61 (15.1)
Brodalumab 34 (8.4)
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Treatment of Psoriasis Patients with Latent Tuberculosis Using IL-17
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Risk of Latent TB Reactivation
Among PsO Pts on Biologics

——] 82 (84.5%) completed two-year follow-up

1B

Non-TPT group
15 (15.5%) dropped out

e 129 PsO patients on IL-17A =
inhibitors secukinumab & £ 190 st 3 v
ixekizumab  srts v psorss oo

=129

* 75% did not received TB preventive s oy compiotea 1T
2 (6.3%) terminated TPT early
treatment e

n= 32 (24.6%)

» 235 person-years of follow-up v Tt -

1 (3.1%) withdrew informed consent

e N 0 active TB ca ses id e ntified Fig. 1 Participant flow d.iagra.m for the stuc[y. IL interleukin, TBI tuberculosis infection, TPT tuberculosis preventive
among the 129 patients

Dermatol Ther (Heidelb) (2024) 14:893-906 o
https:/doi.org/10.1007/513555-024-01130-2 updates

ORIGINAL RESEARCH

Interleukin-17A Inhibitors in Patients with Psoriasis
and Tuberculosis Infection: A 2-Year Prospective Study
on Safety Without Preventive Treatment

Chun-Xia He - Chao Wu - Li Zhang - Hong-Zhong Jin



* Avoid TNF-a inhibitors in LTBI who have NOT been adequately
Initiated/treated

* Consider IL-17 and IL-23 inhibitors in PsO patients with LTBI who may not
undergo chemoprophylaxis due to risk factors and/or patient preference
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Malignancy

2024 meta-analysis

Studies address new or recurrence

of cancer

31 studies (17 inflammatory bowel
disease, 14 rheumatoid arthritis, 2
psoriasis, and 1 ankylosing
spondylitis) contributing 24,328
persons and 85,784 person-years
(PY) of follow-up evaluation.

Median time to initiation of tx after
index cancer =5 years

+Prior Malig

Risk of New/Recurrence?

History of immune-
mediated disease

t— R

31 studies (17 IBD, 14 RA, 2 psoriasis, 1 AS)
24,328 individuals
85,784 person-years of follow-up

3,778 incident cancers on follow-up
= 2,133 new primary cancer
= 1,112 recurrent cancer
* 533 unclassified

No difference in cancer incidence between the
different treatments

Prior malignancy

Immunomodulatoror biologic
treatment after

Clinical Gastroenterology
and Hepatology

e Comparison b/w initiation >5 yrs

and <5 yrs showed no difference

*Rates of cancer recurrence were similar among: NO immunosuppression (IS),
anti-TNF, immunomodulators, combination IS

*Patients receiving ustekinumab and vedolizumab had numerically lower rates

of cancer

Clinical Gastroenterology and Hepatology 2024;22-498-512

Risk of Cancer Recurrence in Patients With
Immune-Mediated Diseases With Use of Immunosuppressive

i

Therapies: An Updated Systematic Review and

Meta-Analysis

Akshita Gupta,' Laurent Peyrin-Biroulet,* and Ashwin N. Ananthakrishnan '~
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Biologics in Malighancy
(Real-World)

Malignancy | +Prior Malig

Table 1. In this table are reported demographic data of the analyzed population.

Patient n® Age Sex Cancer Diagnosis  Biologic therapy start date  Biologic type  Biologic therapy duration (weeks) Comorbidities PsA  Basal PASI  PASI response
1 87 F Sep-11 Nov-18 ixekizumab 96 arterial hypertension (AH), hypotiroidism no 18 100
2 86 F Oct-12 Nov-18 ixekizumab 96 AH no 25 90
3 54 F Jun-16 Jul-17 secukinumab 164 None yes 12 90
4 65 F Nov-14 Nov-18 Ustekinumab 96 Hypercolesterolemia, obesity no 16 100
5 70 F May-13 Nov-18 ixekizumab 96 AH, overweight no 13 90
6 78 M Apr-12 Nov-17 ixekizumab 192 AH, gout, obesity No 15 100
7 68 M Jul-16 Apr-17 etanercept 168 blindness yes 14 90
8 32 F Jan-11 Mar-17 ustekinumab 144 None No 12 100
9 58 M Dec-11 Nov-18 ixekizumab 96 Coronary artery disease, hepatitis B (HBY)  yes 10 100
10 55 M May-13 Nov-18 secukinumab 96 AH yes 15 100
1 50 M May-15 Nov-16 secukinumab 192 None yes 12 100
12 78 M Dec-10 Oct-16 etanercept 196 AH, CVD, HBY yes 25 100
13 49 M Feb-12 Nov-18 guselkumab 96 Sipple syndrome no 20 90
14 50 M Jun-12 Nov-17 ustekinumab 144 None no 10 100
15 78 M Jun-18 Aug-18 risankizumab 96 AH, gout no 35 100
16 46 F Jul-12 Nov-18 ustekinumab 96 None no 26 90

* 2021 single-center Italian study, N=16
(5 dx with cancer in previous 5 years)

* >=96 weeks (some 144 wks) of
biologic therapy

. o JOURNAL OF DERMATOLOGICAL TREATMENT 'g-) Taylor &Francis
° T N F’ I L_'I 2 / 2 3 , I L_ 2 3 , I L_'I 7 A in h i b itors https://doi.org/10.1080/09546634.2021.1886231 Tayior & Francis Group
ORIGINAL ARTICLE M) Gheck for updates

* NO f:ancer recurrence or new Biologic therapies for plaque type psoriasis in patients with previous malignant
mallgnancy noted cancer: long-term safety in a single- center real-life population

M. Valenti®® @, G. Pavia®®, L. Gargiulo®®, P. Facheris*®, F. Sanna? R. G. Borroni*®, A. Costanzo®" and
A. Narcisi®

*Dermatology Unit, Humanitas Clinical and Research Center - IRCCS, Rozzano, Italy; b['.!wermatolng)lr Unit, Department of Biomedical Sciences,
Humanitas University, Milan, Italy



Secukinumab (IL-17Ai) in Malighancy
(Real-World)

Malignancy | +Prior Malig

* Italian real-world study in PsO patients with malignancy history
within 10 years with median interval between cancer diagnosis and

initiation of secukinumab of 3.5 years

* Absence of recurrence and progression over a mean of 56 + 31.7
weeks of secukinumab treatment

* Three patients developed a second malignancy during treatment, in
two cases unrelated to the previous neoplasm. In all three patients,
we were able to recognize high-risk factors for cancer development,
such as a strong family or personal history of cancer and exposure
to environmental risk factors.

Dermatology and Therapy

» Dermatol Ther (Heidelb). 2022 Sep 28;12(11):2613-2626. doi: 10.1007/s13555-022-00797-9 (3

Secukinumab in Patients with Psoriasis and a Personal History of
Malignancy: A Multicenter Real-Life Observational Study



IL-17A Inhibitors in Malighancy
(Real-World)

+Prior Malig

O b S e rvati O n a l ret ro S p e Ct ive a n a lyS i S TABLE 2 Characteristics of the patients with history of malighancy and treated with an IL-17A inhibitor for psoriasis

. . . . . . . Time between
in pts with prior malignancy in clinical L o o
remission (N=9) or T — o T —a—
a dva n C e d/m eta Stati C d i S e a S e ( N = 3) at 48, F Breast ductal carcinoma In situ 45 14 Secukinumab 28 Surgery No

. . . 58, M Prostate acinar | 55 16 Ixekizumab 22 Surgery No
University Hospital of Verona scenocarcnoms |

Median time between the diagnosis of ™" "&ad - “ B e *
m a lign a n Cy a n d th e i n iti ati O n Of I L_1 7A 65, M Colon adenocarcinoma Il 62 14 Ixekizumab 9 Surgery No

. . ) 71 M Prostate acinar Il 70 14 Ixekizumab 24 Surgery + radiotherapy No
inhibitor was 15 months, IQR 13.5- il
44 M Thyroid medullary carcinoma Il 40 24 Ixekizumab 36 Surgery No
2 2 . 5 . 58, F Uterus adenocarcinoma 1l 50 24 Secukinumab 48 Surgery Mo
469, M Lung microcitoma IV 68 12 Secukinumab 12 Chemotherapy Mo

80, M Colon adenocarcinoma v 76 12 Ixekizumab 48 Surgery + chemotherapy Yes

No cancer recurrence was found - s . R S =
within a median of 46 months follow =

up (IQR 36-48) in the patients with

history of malignancy in clinical

remission (n=9)

Cancer progression was observed in
two out three patients with
advanced/metastatic disease.

ORIGINAL ARTICLE

IL-17A inhibitors in patients with chronic plaque psoriasis and
history of malignancy: A case series with systematic literature
review

Francesco Bellinato | Paolo Gisondi | Martina Maurelli | Giampiero Girclomoni



IL-23/IL-23R Axis and

Malignancy | +Active Malig Tumor Microenvironment

* Milestone 2024 Nature paper

* Unexpected immunosuppressive
property of IL-23 which is an
otherwise proinflammatory
cytokine

* IL-23 signaling stabilizes effector
Treg, which reduce anti-tumor
immunity

nature immunology a

Article https://doi.org/10.1038/541590-024-01755-7

IL-23 stabilizes an effector T, cell programin
the tumor microenvironment

Received: 20 January 2023 Tobias Wertheimer'®, Pascale Zwicky'®, Lukas Rindlisbacher’, Colin Sparano®’,



IL-23/I1L-23R Axis and
Tumor Microenvironment

Malignancy | +Active Malig

* Interleukin (IL)-23 concentrations were . Control
markedly elevated in the serum of & Anti-CTLA-4 + Anti-PD1 (i.p.) ’ ??? ?
patients with irAEs compared with those cs57BLg (L2 e '2? ! ) T
without.

* Prophylactic blockade of IL-23 — i{ ) | . . DssHCis DSS+ICls+antr-L-23
ameliorated hepatitis, myocarditis, (days) : — | cosy PY? ? v
splenitis, and lung inflammation colitis | | IR ) ? 2 :
induced by dual cytotoxic T-lymphocyte A0S D0
associated protein 4 and programmed cell eDSS
death protein-1 immunotherapy in irAEs besric =
murine models, and moreover, did not ] ossCsranti2s e 1Lpg P0565"

impair the antitumor effects.

* IL-23 blockade may dissociate efficacy
and toxicity in combined ICI***

Probability of Survival

Log-rank F<0.0001

, ' ; T ;

& =2t .. Prophylactic IL-23 blockade uncouples
20 40 60 efficacy and toxicity in dual CTLA-4 and
Time (day5) PD-1 immunotherapy

Fluorescence of tumor (x104, cps)

(=]

(=]
[}
(=]

Mingyi Ju @' Jisajan Zhang,'* Zrusyuan Deng,"? Mirie Wel,'
Lianghua Ma @ * Ting Chen, Lin Zhao'*



IL-23 Inhibitor Guselkumab in
Malignancy (Real-World)

Malignancy | +Active Malig

Patients with psoriasis and malignancy treated with guselkumab

| ' : Larynx
5 8 8 8 & 8 5 & 8 8 8 & B 8 YVuliar
* Multicenter, retrospective study l"?r_'p”'.“w LA 1 %;f;::f
- atients with active cancers P ﬂh'l -
. . A i) Prostate |
* Target population was patients >18 € Chronic Lymphocytic Leukemia -
years of age who came to the = T
dermatology clinic and were being - " elanoms. |
treated with guselkumab and had a e cancer s 01234656
dlagnOSIS Of neopl‘asm n the I'aSt 55 N Mumber of patients diagnosed with described cancer type (N=20)
year B Time (years)
* 14 out of 20 pts had ACTIVE cancers ———
17 . ETN
* No AEs, neither serious AEs nor ~ ?:-?_ = GOl
5 L B IFX
dropouts related to guselkumab g0 - S
safety profile, were detected in the mm SECU
nonactive cancer group or in the —_ o
active-cancer group of patients c 1 2 3 4 EE APR
Mumber of previous treatments before initiating guselkumalb
JAAD interational
CaseReports > Eur J Dermatol. 2020 Oct 1:30(5):609-611. doi: 10.1684/ejd.2020.3860. > Dermatel Reparts. 2022 Mar 17:14(3):9282. doi: 10.4081/dr 2022 9282 eCollection 2022 Sep 14. e TR e e e

Seven cancer patients receiving guselkumab for BSORIASIS + Volume i, Poe-7, September 2024
treatment of moderate-to-severe psoriasis

Treatment of psoriasis vulgaris with guselkumab in a o ) . o
. . Real-world outcomes in patients with malignancy and moderate-to-severe psoriasis
patient with non-small cell lung cancer

. I ) B o i treated with guselkumab

Luca Mastorine 7, Niccel® Siliquini ', Gianluea Avallone T, Michela Ortencelli T, Pietre Quagline 1, 9

. N . . B . ve 1 Sim i 1 Tomara Gracla Cozafia, MO, Pho 2" & . Josep Rlera Monralg, MD " + Rosa Tzu, MO, PRD - .. - Victorio Fuentelsoz, MO, PRD -
Koji Kamiya ', Hiroyoshi Yamauchi 2, Mamitaro Ohtsuki 1 Faplo Dapavo 7, Simane Ribero > S Josep - 4 d
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Breast tumor-induced, IL-17-producing gd-T cells drive
expansion of neutrophils that SUPPRESS CD8+ T cells 2>
subsequent distant-organ metastasis

Hepatocellular Carcinoma: IL-17-producing CD8+ T cells
infiltrated Treg cells (immunosuppressive), higher density
correlated with poorer prognosis

Osteosarcoma: IL-17 essential to maintain cells in
undifferentiated state; IL-17 deficient mice with human
xenograft osteosarcoma transplanted exhibited prolonged
survival, but NOT IL-17RA deficient mice (thisis b/c
osteosarcoma cells exhibited IL-17RA+)

Colon cancer: IL-17RA expression elevated in CRC cells vs
adjacent normal tissues, correlated with Stage (i.e. IL-
17RA expression highest in Stage |V vs Stages | & II).
Mouse Knock-down experiments of IL-17RA significantly
repressed tumor growth, vascularity, and infiltrating Tregs

IL-17 Promotes Malighancy/Metastasis

in Some Cancers

Letter | Published: 30 March 2015

IL-17-producing y8 T cells and neutrophils conspire to
promote breast cancer metastasis
Seth B. Coffelt, Kelly Kersten, Chris W. Doornebal, Jorieke Weiden, Kim Vrijland, Cheei-Sing Hau,

Migls J. M. Verstegen, Metamia Clampricotti, Lukas J. A. C. Hawinkels, Jos Jonkers & Karin E. de
visser &

Nature 622, 345-348 (2015} | Cite this article
e

Cancer

Contents lists available at S iepcelisect r
LETTERS
Cancer Letters I.
[T E |
ELSEVIER Journal homepage: www.alseyisr.comiacatnicants:

IFNy IL-177 CD8 T cells contribute to immunosuppression and tumor
progression in human hepatocellular carcinoma

i®

Article | Open access | Published: 07 December 2023

The IL-17-IL-17RA axis is required to promote
osteosarcoma progression in mice

Cancer Medicine

RESEARCH ARTICLE £ Open Access | & (@

Decreased interleukin-17RA expression is associated with
good prognosis in patients with colorectal cancer and inhibits
tumor growth and vascularity in mice

Jeng-Kai Jiang, Chi-Hung Lin, Ting-An Chang, Liang-Chuan Lo, Chien-Ping Lin, Ruey-Hwa Lu,
Chih-Yung Yang B4

First published: 16 March 2024 | https://dol.org/10.1002/cam4.7059
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Increased IL-17 expression correlated with higher 5-year
survival rate for:

* Gastric adenocarcinoma

* Esophageal squamous cell carcinoma
* Ovarian cancer

* Chronic lymphocytic leukemia

* Cervical adenocarcinoma

IL-17 expression expression inversely proportional to
depth of tumor invasionin cervical adenocarcinoma and
esophageal cancer

Ovarian tumor cells implanted in normal mice transfected
with IL-17 cDNA resulted in tumor growth

Observations indicate that IL-17 exerts antitumor
immunity by recruiting T lymphocytes.

e |L-17 can induce tumor cells to release chemokines CXCL9
and CXCL10 to attract effector CD8+ T cells and NK cells

IL-17 also recruits/promotes neutrophil infiltration

Whether IL-17 promotes or inhibits tumorigenesis likely
depends on the cell or tumor type and the nature of the
cytokines present at the tumor site

IL-17 May Have Anti-Tumor Effects
in some Cancers

Review article

Interleukin-17 acts as double-edged sword in anti-tumor immunity and
tumorigenesis

Xin Qian ™', Hankui Chen™’, Xiaofeng Wu®, Ling Hu®, Qi Huang?, Yang Jin ®*



IL-17 Malighancy Summary:
Controversial

Malignancy | +Active Malig

* Double-edged cytokine that actsina Endothelial cells i
cancer-type depending manner as an - inhihifingaponst
anti- or pro-tumor cytokine / CXOLS CROLI, CCLiT COrs)
Angiogenesis
 Controversial role of IL-17 in cancer / Fibroblasts Chemokines g};ﬁg;ig:gwgenin-l el
comes from the heterogeneity inhow 7 o (VP0G MM MMP
the IL-17 is measured in the different \ / \
reports: as IL- 17 mRNA or protein Tumor cells Besculfnent o I, CDEF Tinslan
levels by western blotting and/or e and ey
ELISA, as the presence of Th17 tumor- Lxomting gemeratiod xod Setisted
infi lt rat| ng T Cell. PromotingAl:lil:t::lz:il infiltration

* Role of IL-17 in different human
cancers has been studied mostly in in
vitro cell models and human
xenografts

* Much more complex study models needed

Autoimmunity Reviews 19 (2020) 102429

Contents lists available at ScienceDirect

Autoimmunity Reviews

journal homepage: www.ealsevier.com/locate/autrev

Review

Critical role of interleukin (IL)-17 in inflammatory and immune disorders: )
An updated review of the evidence focusing in controversies i |
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ICl-Induced PsO Treatment
(Real-World)

. . — . Characteristics Value
2020 multi-center retrospective study L i 8 Grade (st vist), n (%)
f . I C I d . P O psoriatic Iesionslat ICl initiation? 1 (<10% BSA, mild) 60 (57.1)
- 2 (10%-30% BSA, moderate) 34 (32.4)
OC u S I n g O n rlve n S Ye!s' 3 (>30% BSA, severe) 11 (10.5)
. . Treatment, n (%)
b Antl = P D 1 O r a ntl = P D = L1 Follow-up on a igular basis. e Topicals monntherapy 68 {59-1)
ntinue antipsoriatic treatment.” Acitreti 21 {18.3)
F’ CD r‘Psoriastilspe)ﬁlcu:'rh:u.it:w‘\‘s' ' l A'cnlr::nlirast 7 (14.8)
. . . Methotrexat 5(4.3)
Psoriasis affecting more than 10% of o . v Pl 0
the body surface area as well as 1 ' ‘ Usekinuma 109
u Ustekinumab 1(0.9)
y . . . . es '1 Acitretin + guselkumab 1 (0.9)
op IC] until grade 0 or Acitretin followed by methotrexate 1(0.9)
p u St u la r p S 0 rl a S I S I n C re a S e t h e rl S k Of SLos:g:eratt;\efi?d%Z. ! l Specific indications for systemic treatment?’ | Acitretin followed b)" apremilast 1 (0.9)
oo . . . BCUSS ff'n_r o ves —_| Special indications for treatment 4 |
treatment modification/interruption. A [ )
syslemiclra-a(menl.
T h h l ﬁi Type of cancer 773
° - Topical treatment’ NSCLC 9387 {10_4)
re at m e n tS . p Otot e ra py, O ra S ) ph-;::;::r:r::?x;—tr;a)” % i [ Melanoma 20.8 (29.3)
. . esponse? Head and neck SCC 6.5 (5.24)
b I 0 l0g| C S I l ] - Renal cell carcinoma 7.33 (4.63)
Yes Response? No' " Urothelial carcinoma 15.3 (18.3)
. * ¢ ¢ l Hodgkin lymphoma 6.5 (0.70)
b N 0 u n p re d I Cte d a d Ve rS e eve n tS Continue treatment until at | Add acitretin 25-35mg every day | Continue topical ﬂ:;:ﬁ:)z:”ucl::cclgomﬁima 71{85 DU)
least PR,grade O or 1, or reatment. .
zRoI:r:‘agbI(: g"rade Zp. I = l s ] Reg:Iar:'oHn:wup. Gastric cancer 5 (4.24)
) . egular follow-u Yes esponse No' Mesotheli 5
* Acitretin does not harbor } | Ovarian cancer )
. . . ] Pulmonary neuroendocrine 4
I m m u n O S u p p re S S Ive p ro p e rtl e S th u S %E)F“?"r:;:}z?‘e’;:? Melhctrexatn:;%;!;;nmhgevew week
lose follow-up. or
M M apremilast30 m ice a da
does not interfere with ICIl treatment p

Yes Response? No

' '

Continue treatment.
Follow-up every 2 weeks.

* Algorithmic approach for systemics
in ICl-induced PsO

Treat withbiologics(anti=TNF-a as first line).
Close follow-up.

 nbUVB - Acitretin 2> I o eyl i 1

paticnts from the European Network for
Cutaneous Adverse Event to Oncologic
Drugs (ENCADO) group

Continue treatment.
Close follow-up.

Stop ICI.

Apremilast/MTX = Biologics




Malignancy Expert Opinion

(1) Discussion with Oncology needed
(2) Individual patient/tumor profile must be taken into account

(3) Treatment course (i.e. dual-ICl, anti-PD-1 monotherapy, etc.) must be taken into
consideration and timeline of introduction IL-17 class biologic. IL-23 blockade may be
first-line biologic due to in vivo data showing uncoupling of efficacy & toxicity in ICI.

(4) Acitretin should always be of consideration due to non-immunomodulating effect
that could interact with ICI or other oncologic therapies.

(5) nbUVB phototherapy is safe in all instances.

(6) May consider TNF-i and methotrexate (even in combination) given 2024 data
reflecting similar rates of cancer recurrence compared to NO immunosuppression.



} Malighancy Expert Opinion

(1) Discussion with Oncology needed

(2) Individual patient/tumor profile must be taken into account

(3) Treatment course (i. DR. ISSA’S RECOMMENDATION: 2 taken into

consideration and time ckade may be
first-line biOlogiC due t¢ 1) IL-23 INHIBITOR XiCity in ICI.
2) ACITRETIN

(4) Acitretin should al 3) NB-UVB lating effect

that could interact wit
(5) nbUVB phototherapy is safe in all instances.

(6) May consider TNF-i and methotrexate (even in combination) given 2024 data
reflecting similar rates of cancer recurrence compared to NO immunosuppression.



Suicidality



Do PsO Biologics Increase Risk of
) Depression/Suicidality?

* No completed suicides throughout
the 6 years

* No new suicide attempts in year #6 Brodalumal?: §|x-Year US
* Depression rate over 6 years ~1.13 Pharmacowgllance Report

per 100 pts Brief Report | Open access | Published: 26 November 2024
(2024) Citethis article




Does Bimekizmuab Increase Risk of
Depression/Suicidality?

Suicidality

° Ove r 7 1 6 6 PY Of b | me kl zuma b Figure S1. Rates of SIB TEAEs across anti-IL-17 and anti-IL-23 clinical development programs in psoriasis
exposure, the EAIRS of 3 dj udicated wezso rassen Ml Sssis 1sossone I eszon sacorn [ ?ﬁf’.ﬂt ssoorr 302 r5eree [ fﬁifi_agll_ ssczprs [ (N-1994: 4130 P
SIB, suicidal ideation, and suicidal
behavior were 0.13/100 PY, ’
0.08/100 PY, and 0.06/100 PY,
respectively, and the EAIR of
depressive disorders TEAEs was

0.5/100 PY =™ A A A AL
* Adjudicated SIB rate was in the
same range as the general

psoriasis population and patients
receiving anti-IL-17A antibody 5

0.3 4

EAIR/100 PY

and anti-I1L-23 thera pie S. Mental health outcomes in patients with ®

moderate to severe psoriasis treated
with bimekizumab: Analysis of phase 2/3
randomized trials

Andrew Blauvelt, MD, MBA," April Armstrong, MD, MPH,"Jnseph F. Merola, MD, MMS5c,”
Bruce Strober, MD, PhD,"“ Dirk de Cuyper, M_D,' Luke Peterson, MS,? Owen Davies, MBA, PhD,"
Jeffrey L. Stark, MD,' and Mark Lebwohl, MD’






Candidiasis

* IL-17A & IL-17F are essential for
mucocutaneous immunity against Candida
spp. (C. albicans most commonly)

* |L-23-deficient mice with impaired IL-17A and
IL-17F expression also vulnerable

 Chronic mucocutaneous candidiasis (CMC) =
recurrent or persistent infection in skin, nails,
and oral & genital mucosa
* CMC Disease (CMCD) = absence of any other
clinical signs

* Syndromic = infectious phenotype in patients
with inherited or acquired T-cell deficiency (i.e.
APECED)

* All a/w impaired IL-17 immunity*

* IL-17 produced by Th17 cells, RORyT+ yT-cells,
group 3 innate lymphoid cells > all have
essential roles in host defense against
mucocutaneous candidiasis

* Neutrophilic deficiency disorders implicated
in INVASIVE FUNGAL INFXN*

Candidiasis Pathophysiology

Candida
i Neutralizing anbibodies
e g APECED
A A
DECTIN-1 DECTIN-2 .?"1

e
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pd0 p19
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Epithelial cell T/ NK lymphocyte

Clinical & Translational
Immunology

pendccess @ @ B @
Chronic mucocutaneous candidiasis disease associated with i e
@  RESEARCH ARTICLE f Xine %@
inborn errors of IL-17 immunity

toshi Okada @8, Anne Puel, Jean-Laurent Casanova. Masao Kobayashi

Sciel’lce Cosrea lssoe First release pagers  Archive  About v Submit manescr
HOME 3 SCIENCE 5 WOL 332NO 6025 5 CHRONIC MUCOCUTANES - e 1 .

Chronic Mucocutaneous Candidiasis in Humans with
Inborn Errors of Interleukin-17 Immunity

b 6| httpsi/doiorg/10.1038/cti.2016.74



Candidiasis

Oral, pharyngeal, esophageal,
vulvovaginal

IL-17A/F produced by Th17, CD8+ T
cells, ILC3, and yd-T cells. IL-17R
(RA/RC) found on epithelial cells.
* IL-17A/F bind to epithelial cell IL-17R -
antimicrobial peptide (APM
production - restrict Candida growth

IL-22 also produced by Th17 cells 2>
binds epithelial cells 2 STAT3
signaling to cause proliferation and
repair

Mucosal CD4+ TH1 cells and CD8+ T
cells locally produce increased levels
of interferon-y (IFNy), which also
maintains barrier integrity

Mucosal Immunity

a
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Immune responses to human fungal pathogens
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IL-17C & IL-17RE are Dispensable for
Immunity

[ ] I L_1 7 C a n d I L_1 7 R E a re eX p re S S e d I n Fig 1. IL-17C" and IL-17REY" mice are resistant to oropharyngeal candidiasis. Ty U JONTRRR 5. )

Candidiasis

Q

the skin and have been shown to be i . N .
pathogenic in mouse models of § oo M17C R e -
dermal inflammation S o4 : QL .. o
« |L-17C produced b){_epithelialcells (i.e. g o g ™ ’% Pt -
keratinocytes), NOT lymphocytes eSS e A DS ELES . " LATRE®
Sham Candida Candida ¢ & W Vo a 0 1-0 2-0 3-0

* IL-17C mRNA s induced in mucosal i
epithelia by Candida
p y Fig 2. IL-17C"" and IL-17RE” mice are resistant to systemic candidiasis.

* IL-17C -/- and IL-17RE -/- mice are _ <

resistant to candidiasis: - e C578BL/6
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* Disseminated ¥ i o T e IL-17RE/-
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PLOS ONE -

¥ PLoS One, 2015 Apr 7,10(4).c0122807, doi: 10,1371 /journal pene 0122807 @

Signaling through IL-17C/IL-17RE Is Dispensable for Immunity to
Systemic, Oral and Cutaneous Candidiasis



Candidiasis IL-17 Inhibition and Risk of Candidiasis

* Phase 2/3 trials and pooled safety ¢ Bimekizumab

analyses * Incidence decreased with longer duration of
* Brodalumab: 4.0-6.5% SXPOSHIE
e Secukinumab:1.7-4.7% (8] Oral candidiasis * Skt 20w
» 300mg: 3.55 per 100 PYs ol » o 1 e 10
* 150mg: 1.85 per 100 PYs H
* Ixekizumab: 3.3-3.6% T M T
E Wk 0-16 - | — |
él 5 1'0 15 ZID 2I5 3I{] 3.5

EAIR per 100 person-years

THE LANCET Regional Health

JAMA Dermatology | Original Investigation

ARTICLES - Volume 13, 100266, February 2022 - Open Access TR LT Taams Bimekizumab Safety in Patients With Moderate to Severe Plaque Psoriasis
Pooled Results From Phase 2 and Phase 3 Randomized Clinical Trials

RISk Of ca'ndldlaSIs aSSOCIate.d W!th InterIEUkln-l? InhlbltorS: A rea l-world Kenneth B. Gorden, MD; Richard G. Langley, MD; Richard B. Warren, MD, PhD; Yukari Okubo, MD, PhD;
Observatlonal StUdy Of mUltIple Independent sources Linda Stein Gold, MD; Joseph F. Merola, MD; Luke Peterson, MS; Krista Wixted, BS; Nancy Cross, MD;

Delphine Deherder, M5c; Diamant Thagi, MD, PhD



Candidiasis

* Clotrimazole, nystatin and miconazole
were the most studied topical drugs and
demonstrated similar efficacy with
complete cure rates of 73%-100%.

* Single-drug therapy was as effective as
combinations of antifungal, antibacterial
and topical corticosteroid.

* Four studies investigated systemic
therapy, and oral fluconazole
demonstrated similar efficacy to oral
ketoconazole and topical clotrimazole.

Keep it simple!

Review Article

Cutaneous candidiasis — an evidence-based review of topical
and systemic treatments to inform clinical practice

Hay, D.M.L. Saunte

Managing Candidiasis
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Risk of candidiasis associated with interleukin-17 inhibitors:
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Implications and management

Hazrat Bilal, Muhammad Nadeem Khan, Sabir Khan, Wenjie Fang, Wengiang Chang, Bin Yin, ..show all
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Candidiasis Cutaneous Candidiasis

2013 MisualDx

Generalized cutaneous

Intertrigo

Erosio interdigitalis blastomycetica
Candidal folliculitis

Angular cheiltis

Candidal balanitis

DDx: impetigo, HSV, exanthematous drug
eruption, lichen sclerosis



Candidiasis Cutaneous Candidiasis

* Rx Topical
* Nystatin 100,000 U/gram cream, ointment, or powder g8-12 hrs until healed
* Azoles
* Miconazole 2% cream and/or powder BID until healed
* Ketoconazole 2% cream/shampoo QD for at least 2 weeks
* Econazole
* Efinaconazole (nails)

* Oral PO
* Fluconazole 150mg once weekly for 2-4 weeks
* Terbinafine
* Griseofulvin




Candidiasis Oropharyngeal Candidiasis

TABLE 1.

Mon-Triarsls Tieatment Recommendation Summary lor Oropharyngesl Theuah™ ="

* Rx Topical

* Miconazole 2% oral gel - 4x/d Gy, memad: LS . : e ——
* Be aware of drug-drug interactions as may get Local it
1 Migonazole ueeal mg T daily: I, Mild diseaze
SyStemlcauy absorbed! (First) ?;wm 50'.«.:1 d.':: g:':“m' =% ;ms;ﬁm Pregnancy Fluconnzele
1nste)
* Rx Oral Lozenge/Troche Sans.
. o ddix d.:::_ T
* Clotrimazole 10mg 5x/d for 10 days prow  ewme P e : e
P 0000 unity
* Oral Swish/Spit sy
o — FIGURE 1. Next steps for Oropharyngeal Thrush Unresponsive to

mmendation Summary for Gropharyngesl Theush ="
e ; Treatment.®

* Nystatin 100,000 U/mL 5mL 3-4x/day

* Has sucrose so may develop dental caries in patients
with dry mouths (i.e. head & neck radiation, Sjogren)*

*  Clotrimazole troche
e Miconazole buccal tablet

Nystatin

* Amphotericin B 50-100mg/ml (compounded*) 3-

4x/d for weeks ([ Fcomoewos )
« Oral Swish/Ingested V4
« Nystatin 100,000 U/mL ==

e Itraconazole solution - 200mg QD for 1-4 weeks,
held in mouth prior to swallowing

* Oral PO
* Fluconazole -200mg on day 1, then 100 mg QD
for 6 days
* Posaconzaole, voriconazole, or amphotericin B for
resistant cases

elb6

Practical Update on Treatment of Oral Candidiasis

Dina Zamil M), Theodore Rosen MDD




Esophageal Candidiasis

* Oral
e 1st-Line: PO Fluconazole 200-400mg QD for 14-21 days
* PO itraconazole 200mg QD for 14-21 days
* PO voriconazole 200mg BID for 14-21 days

* Refractory:

 Amphotericin B deoxycholate 0.3 to 0.7 mg/kg per day
* Posaconazole 400mg BID

Diagnose with help from ENT
(will need endoscopy + culture)




oI IIENIFM Managing Vulvovaginal Candidiasis

° OTC I nt I’avagl N a l Age ntS Table 2: Topical antifungal treatment for vulvovaginal candidiasis

. - H . Antifungal Mode of administration Regimen
* Boric Acid, Clotrimazole, Miconazole, — , , ; ,
Clotrimazole 1-2% Cream Daily for 3-14 days
T| oconazo le Miconazole 2-4% Cream Daily for 3-14 days
Miconazole 100, 200 and 1,200 mg aginal suppository One suppository daily for 7, 3 or 1 day(s), respectively
M le 6.5% Qintment Single application therapy
° R | t g l Ag t Tioconazole &
X n rava I n a e n S Butoconazole 2%* Cream Single application therapy
. Terconazole 0.4-0.8%* Cream Daily for 3-7 days
[
BUtoconaZOle’ NyStatI n ’ Te rconaZOl‘e Terconazole 80 mg* Vaginal suppository One suppository daily for 3 days
Nystatin Vaginal cream, tablet or pessary One or two 100,000 units for 14 days
L4 O ra l Boric acid Vaginal suppository One 600 mg suppository daily for 3 weeks
* Medical prescription is required for marked medication.

* Fluconazole 150mg tablet single dose
* |brexafungerp 150mg BID for 1 day

* Triterpenoid class — similar MoA to echinocandins
(targets same enzyme)

* Inhibit glucan synthesis of fungal wall

Promotes Vaginal Balance

AZO

| Compare to

b active ingradient”

VAGINAL SUPPOSITORIES
H}.- iy
I"“c_sﬁ‘." 3

v FORVAGINALPH

ok
INFEC TIOUS DISEASES




Candidiasis

 Oral Azoles (Fluconazole)
* Single 150mg dose of fluconazole has been
a/w spontaneous abortion and congenital
anomalies

Current guidelines state that only topical azole therapy
should be used to treat VVC in pregnancy.****

Oral fluconazole safe during breastfeeding.***

Pregnancy

* Topical Azoles

Butoconazole
Clotrimazole
Miconazole
Teraconazole
Tioconazole

* Nystatin
 Boric Acid

RRRRRRRRRRRRRR
Vulvovaginal Candidiasis: A Review of the Evidence
for the 2021 Centers for Disease Control and
Prevention of Sexually Transmitted Infections

Treatment Guidelines @
Paul Nyirjesy &, Carolyn Brookhart, Gweneth Lazenby, Jane Schwebke, Jack D Sobel

Clinical Infectious Diseases, Volume 74, Issue Supplement_2, 15 April 2022, Pages S162-
5168, https://doi.org/10.1093/cid/ciab1057
Published: 13 April 2022  Article history v



Dr. Issa’s Pearls

* |[L-17A/F signaling through IL-17RA is critical for mucocutaneous fungal immunity

* Relatively low frequency of OPC and the lack of CMC in these patients likely reflect
that mucosal IL-17 responses are not completely inhibited by these biologics and are
consistent with the notion that profound and sustained inhibition of the IL-17 pathway
Is required for the development of mucosal fungal disease

* There appears to be dose-dependent candidiasis AE event rate as observed with
secukinumab and when considering bimekizumab reduction in AE rate after year 1

(after reduction in dose)

* Collaborate with PCP, ENT and/or Infectious Disease specialist for treatment of
complicated cases (e.g. recurrent, immunosuppressed [e.g. HIV], treatment-resistant,

non-C. Albicans)



Thank You!

Email:
drnaiemissa@gmail.com
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