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Topics to be covered

» Screening and Early Detection

» Systemic therapy
* Advanced Disease
* Adjuvant therapy and Imaging
*Neoadjuvant therapy

* Intralesional therapy
*GEP



Population Skin Cancer Screening: Does It Reduce &
Melanoma Mortality?

Research question: Since Germany introduced population-based skin

screening in 2008, has melanoma mortality declined more than in neighboring
countries without screening?

ECOLOGIC COMPARATIVE-EFFECTIVENESS STUDY -
POPULATION DATA, NOT AN RCT

79.1M 164.8M

Germans across 15 federal states Residents of 9 neighboring countries

2009-2022 ~32%

14-year melanoma mortality trend 2-year screening participation rate (age
analyzed 35+)

Hiibner J, Schumann L, Eisemann N, Katalinic A, Beckhaus J. JAMA Dermatol. 2026;162(8):775-779.



No Mortality Difference Between Germany and &
Neighboring Countries

Hibner J, Schumann L, Eisemann N, Katalinic A, Beckhaus J. JAMA Dermatol. 2026;162(8):775-779.

GERMANY

-1 .8%lyr

Pooled APC, 95% Cl -2.3t0 -1.4

9 NEIGHBORING COUNTRIES

—2.2°/o/yl’

Pooled APC, 95% Cl -2.8 to —-1.6

Population-based screening since 2008 — 15 states, 79.1M residents No population-based screening — 9 countries, 164.8M residents

NOT SIGNIFICANT

Consistent Null Result Across Both Pre and Post IOTreatment Eras

Subperiod Germany (SCS) Neighboring Countries
2009-2013 (pre targeted/IO era) +1.1%lyr +1.0%/yr
2013-2022 (targeted & 10 therapy era) =2.7%lyr —2.8%lyr

Limitation: Possible Contamination in controls? the Euromelanoma campaign offers free skin checks across

many neighboring countries, which could narrow the true gap. 4



Screening asymptomatic patients:
Who benefits?

Number

* Design: cross-sectional survey, Emory dermatology 11 Js[ge]0]] needed to
Cohort: 1074 new patients with no LOC presenting examine
for a general skin cancer screening exam; mean age _

50.3 years, 59.9% female;186 +PMH skin ca All patients 33

* Yield: 131 patients (12.2%),146 biopsies Age = 50 years [l

+ 38 skin cancer: 22 BCC, 9 SCC, 6 MM (4 in situ) Age = 70 years 7

* Risk concentration: 37/38 cancers in skin Prior skin cancer 12

hotot I—I1l; only 3 i <50 MM
phototypes ;only 3 in age (no ) o ater el -

- Takeaway: Simple triage on age, phototype and cancer
prior skin-cancer history would concentrate | |
screening on far higher-yield patients Li & Swerlick. JAMA Dermatol

2026;162(7):726—730 >



Systemic Therapies



BRAF / MEK Inhibitors
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Vemurafenib

Dabrafenib

Trametinib @ Encorafenib

Cobimetinib

Bimimetinib -

1
—

Given as combination therapy:
e Dabrafenib / trametinib,

* VVemurafenib / cobimetinib
* Encorafenib / binimetinib

ONLY effective in melanoma that
carries BRAF V600 mutation

Darshil J. Shah , Roxana S. Dronca. Latest
Advances in Chemotherapeutic, Targeted, and
Immune Approaches in the Treatment of
Metastatic Melanoma. Mayo Clinic Proceedings,
Volume 89, Issue 4, 2014, 504 - 519



Immune Checkpoint Inhibitors AUNC
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Anti-CTLA-4 (Ipilimumab) Anti-PD-1 (Nivolumab)
Central T cell tolerance Peripheral T cell tolerance Peripheral T cell tolerance
Blocked by anti- CTLA4 Blocked by inhibitors of PD-1 Blocking of LAG-3 (Relatlimab)

(Pembrolizumab, Nivolumab) or

(ipilimumab) _
PD-L1 (atezolizumab)



Adjuvant therapy
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CASE 1:

* 72-year-old female with 2.3mm
deep, superficial spreading
melanoma with ulceration and 3
mit/mm?

- WLE + SLNB were performed,
and SLNB. 0/2 nodes involved
and there was no residual
melanoma.




Adjuvant treatment for stage ll-lll melanoma

MSS by pathological stagel.2:2: 5-year risk of disease recurrence3b:c
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Adapted from CA Cancer J Clin.t

aMSS was calculated from the date of initial melanoma diagnosis. MSS survival rates represent the percentac};Qe of patients who have not died from melanoma in a defined time period. ®PBased on AJCC 8th edition. °Confirmatory cohort.

AJCC, American Joint Committee on Cancer, Cancer Staglng Manual; CMMR, Central Malignant Melanoma Registry; MSS, melanoma-specific survival; RFS, recurrence-free survival.

1. Gershenwald JE et al. CA Cancer J Clin. 2017;67:472—-492. 2. NCI Dictionary. Disease-specific survival rate. Accessed February 2023. https://www.cancer.gov/publications/dictionaries/cancer-terms/def/disease-specific-survival-rate 3. Garbe C et
al. J Clin Oncol. 2022;40:3741-3749. 4. Romano E et al. J Clin Oncol. 2010;28:3042-3047.
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Adjuvantnivolumabinresected stage
IIB/C melanoma: primary resultsfromthe
randomized, phase 3 CheckMate 76K trial

Primary endpoint

Treatment naive NIVO IV 480 mg * RFS by investigator
patients > 12 y with 13‘::?2;‘3;5
melanoma with t « Safety label (within < 3y) Q4W
el vt el R | Stratify by « DMES after recurrence S i
excision 2:1 | T category . PES2 > 6 months b
« Negative sentinel posttreatment NIVO or and choice
lymph node biopsy PBO IV Exploratory endpoints any time PBO
OZANE {o]¢ e FFR >
N =790 12 months * Treatment-free interval

n =264 * Quality of life

Optional on-protocol open-label NIVO

Blinded NIVO/PBO treatment )
treatment after first recurrence

DMFS, distant metastasis-free survival; FFR, freedom from relapse (with censoring patients who died from causes other than disease); NIVO, nivolumab; OS, overall survival; PBO, placebo;
PFS2, progression-free survival through next-line therapy; RFS, recurrence-free survival.
Adapted from Long GV et al. Oral presentation at Society for Melanoma Research (SMR); October 17—-22, 2022; Edinburgh, Scotland.

Nat Med. 2023 Nov;29(11):2835-2843. 12



Adjuvant nivolumabinresected stage
IIB/C melanoma: primary results fromthe
randomized, phase 3 CheckMate 76K trial

Nat Med. 2023 Nov;29(11):2835-2843.
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Adjuvant Therapy for Stage lIB/IIC
melanoma

KEYNOTE-716 Study Design
(NCT03553836)

STAGE IIB/C 4 Part 1 N\ Part 2

Adjuvant Therapy Rechallenge/Crossover

Luke KN716 ESMO 2021

I9?yd Pembrolizumab 200 mg

IV Q3W or 2 mg/kg Recurrence Pembrolizumab 200 mg
(pediatric) IV Q3W or 2 mg/kg

(pediatric)

Key Eligibility Criteria
+ Agez 12years
+ Newly diagnosed,

resected, high-risk

stage || melanoma
+ ECOGPSO0ort

Until progressionor

recurrence, upto 2
PlacebolV Q3W Recurrence years

3 489

v SLNB NEGATIVE 17 cycles
ng T3b (>2—4 mm + \ /

ulcerated) ——
T4b (>4 mm not St'ra_ii‘_lzzet:;mon 3b. 4a and 4b * Primary: RFS per investigator assessment
lHC ulceration) . Pediatﬁcrysrtatuls ' + Secondary: DMFS, OS, safety

+ Exploratory: HRQoL

T4b (> 4 mm, ulcerated)



Pembrolizumab versus placebo as adjuvant therapy in resected stage IIB or

IIC melanoma: Long-term follow-up, crossover, and rechallenge with

pembrolizumab in the phase III KEYNOTE-716 study
Eur J Cancer. 2025 May 2;220:115381.
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Adverse Events of Interest?

T1DM, Type 1 Diabetes Melitus.

Hypothyroidism
Hyperthyroidism
Colitis

Adrenal insufficiency
Hepatitis
Hypophysitis

Infusion reactions
Myasthenic syndrome
Myositis

Nephritis

Pancreatitis
Pneumonitis
Sarcoidosis

Severe skin reactions
Thyroiditis

T1DM

20 15

10

0

Incidence, %

10

Grade

1-2 3-4°
Pembrolizumab |
Placebo |

15 20 25

slmmune-mediated AEs and infusion reactions occurring in at least 2 patients in decreasing incidence; ="MNo grade 5 events occurred in the pembrolizumab arm; Data cut-off. 04Decz020.

Luke KN716 ESMO 2021



BUNC

Individualized mRNA Vaccine Against

Melanoma: Intismeran Autogene
MRNA-4157 (V940) Mechanism of Action

«  mRNA-4157 (V940) is an individualized neoantigen therapy designed to target an individual patient’s unique tumor mutations and
encodes up to 34 neoantigens’:2

* Therapies targeting neoantigens can increase endogenous neoantigen T-cell responses and induce epitope spreading to novel
antigens with the ability to drive antitumor responses and maintain memory with cytolytic properties, potentially producing long-
term disease control for patients3’

S S D A O DO M O D W N SO U O A
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HLA. human leukocyte antigen; INT, individualized neoantigen therapy. ORF, open reading frame
1. Burris HA, etal. J Clin Oncol. 2019;37(suppl 15). Abstract 2523. 2. Zhong S, et al. Cancer Res. 80(suppl 16). Abstract 6539. 3. Wirth TC, Kihnel F. Front Immunol. 2017:8:1848. 4. Ott PA, et al. Nature. 2017;547:217-221. 5. Hu Z, et al. Nat Med. 2021;27:515-525
6. Ott PA, et al. Cell. 2020;183:347-362. 7. Palmer CD, et al. Nat Med. 2022;28:1619-1629.
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MRNA-4157-P201/KEYNOTE-942 (NCT03897881) Study Design

Randomized, phase 2, open-label study in adjuvant resected melanoma patients at high risk of recurrence

Combination treatment arm: mRNA-4157 (V940) + pembrolizumab 4 )
s Up to 1 year of pembrolizumab treatment Primary endpoint:
Key eligibility criteria mRNA—41§7 (V940) 1 mg IM Q3W for up to 9 doses + RFScd
. Resected stage IlIB.2 pembrolizumab 200 mg IV Q3W for up to 18 cycles
liC, D, or V- S (=107)
cutaneous melanoma § Secondary endpoints:
» Complete surgical resection g . . - DMFS,* -
within 13 weeks prior to 3 Stratified by disease stage safety, tolerability
first pembrolizumab dose 6:%
+ Disease-free at study entry - .
& . . Follow-up:
« ECOG PS score 0-1 Control Ljre:ttr?ent arT. pe?brollzu??b n:onottherapy up to 3 years following
¢ L lable for NGS — —i
\_ isstie avafiabie for ) pembrolizumab 200 mg IV Q3W for up to 18 cycles pembrolizumab
(n =50)
\_ J

Designed with 80% power to detect an HR of 0.5 with >40 RFS events (with a 1-sided alpha of 0.1)
DMFS analysis was prespecified for testing following positive RFS in the ITT populationf
Median follow-up®: 23 months for mRNA-4157 (V940) + pembrolizumab

24 months for pembrolizumab monotherapy

#Patients with stage llIB disease were eligible only if relapse occurred within 3 months of prior surgery of curative intent. PAccording to the 8th edition of the American Joint Committee on Cancer Staging Manual. *The primary endpoint was investigator-assessed RFS (defined as the
time from first dose of pembrolizumab until the date of first recurrence [local, regional, or distant metastasis], a new primary melanoma, or death from any cause) in the intention-to-treat population. “The primary analysis for RFS was specified to occur after all patients completed 212
months on study and 240 RFS events were observed. Descriptive analysis was specified to occur when 251 RFS events were observed. sinvestigator-assessed DMFS was defined as the time from first dose of pembrolizumab until the date of first distant recurrence or death from any

cause. 'The stratified log-rank test was used for comparison. ¢Time of database cutoff was November 14, 2022.

2023 ASCO #ASCO23 presentep Bv: Adnan Khattak, MBBS, FRACP, PhD ASCO) sy
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Intismeran Autogene Plus Pembrolizumab Versus

Pembrolizumab Alone in High-Risk Resected Melanoma: — |ntismeran + Pembrolizumab

5-Year Update of the Randomized Phase IIlb KEYNOTE- _
942 Study Pembrolizumab alone
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Increased clonality and a higher magnitude of novel &
clonotypes observed with intismeran + pembrolizumab

0.03 A

== Intismeran plus pembrolizumab

“» Pembrolizumah

From Baseline, Median (95% Cl)

Change in Shannon Clonality

Baseline Preintismeran/ Postintismeran/ Long-Term
Postpembrolizumab Postpembrolizumab Follow-Up

Cycle 2 Day 1 Cycle 5 Day 1

== Intismeran plus pembrolizumab
0.03 4 1

= Pembrolizumab

0.02 -

Median (95% ClI)

0.01 4

Summed Frequency of
Novel Expanded Clonotypes,

0.00 A

. . . Baseline Preintismeran/ Postintismeran/ Long-Term
J Clin Oncol. 2026 Sep 10’44(26)2482-2489 Postpembrolizumab Postpembrolizumab Follow-Up
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Merck and Moderna Announce Phase 3

MODERNA CANCER A i
VACCINE STOPS Endpoints of Recurrence-Free Survival
MELANOMA RETURNING (RFS) and Distant Metastasis-Free

Promising trial results suggest that cancer vaccines Survival (DMFS) in Patients With
work and could be used to target other tumours. Completely Resected Stage |1B-1V
Melanoma

“At a pre-specified interim analysis, intismeran in combination with KEYTRUDA as adjuvant therapy
demonstrated statistically significant and clinically meaningful improvements in RFS and DMFS
compared to KEYTRUDA alone for patients with completely resected stage IIB, IIC, Il or IV
cutaneous melanoma who had not undergone prior treatment with systemic therapy. In accordance
with the trial protocol, the study will continue in order to evaluate other key secondary endpoints,
including overall survival (OS).”

Nature 657, 16-17 (2026) Merck and Moderna Announce Phase 3 INTerpath-001 Trial of Intismeran Autogene Plus KEYTRUDA® Met Endpoints of Recurrence-Free Survival (RFS) iiti
Distant Metastasis-Free Survival (DMFS) in Patients With Completely Resected Stage IIB-1V Melanoma - Merck.com



https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
https://www.merck.com/news/merck-and-moderna-announce-phase-3-interpath-001-trial-of-intismeran-autogene-plus-keytruda-met-endpoints-of-recurrence-free-survival-rfs-and-distant-metastasis-free-survival-dmfs-in-patient/
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Personalized vaccine response? Or just
MRNA vaccine effect?

Receipt of SARS-CoV-2 mRNA vaccines within 100 days of initiating ICI is associated with significantly
improved median and three-year overall survival in multiple large retrospective cohorts

d Stage IV melanoma + e Stage IV melanoma +
first ICI first ICI
100 100 -
‘\\““ HHadi: 0.63, 95% Cl=0.40-0.98
g H\h"‘*—k-‘_‘_‘_‘ E \
W 5':' — s ia e E 50 l \1
O HR,; = 0.37,95% Cl = 0.18-0.74 o u\% E—
—— COVID mRNA vaccine T
0.0048 | —— COVID mBNA vaccine
—— No vaccine 0.0383 .
—— MNo vaccine
U I [ | ] D | | ] |
0 10 20 30 40 0 10 20 30 40
Months from ICI start Months from ICI start
No vaccine 167 107 63 36 25 No vaccine 167 49 28 17 13
COVID mBNA 43 40 34 24 1 COVID mBNA 43 22 15 14 1
vaccine

vaccine
Nature. 2025 Nov;647(8089):488-497.



TRIM: whole-body imaging in melanoma follow-up

Physical examinations and whole-body imaging versus physical examinations alone during follow-up after radical
surgery of stage IIB-C and lll cutaneous malignant melanoma (TRIM): an interim analysis of a multicentre,
randomised, phase 3 trial in Sweden

Ladjevardi, Naeser, Dyrke, Papantoniou, Olofsson Bagge, Elander, Ingvar, et al.

Lancet Oncol 2025;26:1501-10

Question: does adding routine whole-body imaging to clinical follow-up after radical melanoma surgery
improve survival?

Design: multicentre, randomised, phase 3 trial in Sweden - interim analysis of the first 983 participants
Population: radically resected stage [IB—C and Ill cutaneous malignant melanoma

Standard arm (n=498): physical examinations alone for 3 years, plus ultrasound of the sentinel node basin
Imaging arm (n=485): examinations plus whole-body CT or FDG-PET-CT at baseline, 6, 12, 24 and 36 mo
Endpoint: 5-year OS (final analysis); median follow-up so far 33.6 months, enrolment continues toward 1300



TRIM interim results: no survival benefit from &
imaging

» Overall survival: 88.2% vs 87.7% at 3 years; HR

1.04 (95% CI1 0.71-1.51), p=0.85; 53 vs 54 deaths Overall survival (HR 1.04, p=0.85)

- Distant metastasis-free: 81.6% vs 79.3%: HR 1.20 —Physical exams alone
(0.89—1 .64), p=0_24 - = Exams + whole-body imaging

- Relapse-free: 69.3% vs 67.1%: HR 1.10 (0.86— 100 \
1.39), p=0.45; 159 (32%) vs 177 (36%) relapses 2 90

- Locoregional relapse-free: 84.3% vs 84.1%; HR ~ e ——
0.97 (0.70-1.36), p=0.86 g 80

* CT vs FDG-PET-CT: no significant difference in any ?
outcome = 0

- Earlier radiographic detection of 2 60
recurrence did not improve survival .
at this interim p_oint; fo!low-up i§ 0 12 24 36 48 60
short and the trial continues to its 5- Months since randomisation

year OS endpoint

Ladjevardi & Naeser et al. Lancet Oncol 2025;26:1501-10 — curves are life-table estimates from published numbers at risk 24



Neoadjuvant therapy
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CASE 2:

 /6-year-old with a lesion on the
right cheek: biopsied.
* 3.1mm deep
* Ulcerated
* 4 mit/mm?

Palpable submandibular node on initial exam



Surgical resection

Melanoma

Pembrolizumab

l |
Adjuvant Therapy (after surgery)

N Engl J Med. 2023 Mar 2;388(9):813-823.



NEOADJUVANT IMMUNOTHERAPY
PARADIGM IN MELANOMA P

Melanoma
Tumor

Anti-PD-1
Antibody

Anti-CTLA-4
Antibody

Adjuvant

NADINA Trial

12-month EFS:
83.7% vs 57.2%

Yy

SWOG S1801

2-year EFS:
72% vs 49%

(Ipi 1/ Nivo 3)

(Pembro)

NEOADJUVANT IMMUNOTHERAPY REGIMENS: EFFICACY AND SAFETY

Anti-PD-1 Monotherapy

ﬁ + pCR: ~30-45%

» Grade 23TRAEs: 3-9%
« Favorable safety

"%

B O

.+ Higher efficacy, increased toxicity

Ipilimumab + Nivolumab

W + \Y

« pCR: 47-57%
« Grade >3TRAES: ~30%

Novel Combinations
(anti-LAG-3, anti-TIGIT, bispecifics)

o

» Grade 23TRAEs: 0-5.9%
\_* Improved therapeutic index v,

v

o Pathologic Response
Assessment

—
e RESPONSE-ADAPTED MANAGEMENT (INMC CRITERIA)

v

pCR / MPR (=10% viable tumor)

» 2-year RFS: ~89%

De-escalation:
* Omit TLND
* Omit adjuvant therapy

Note: De-escalation strategies should preferably be considered only in
sclected expent settings or clinical tials, pending prospective \'ahdaw

v

pPR (11-50% viable tumor)

. * 2-year rRFs: ~71%

Individualized

management w[%l

.

v

pPNR (>50% viable tumor)

‘ » 2-year RFS: ~50%

Escalation:
* Adjuvant therapy
* Close surveillance

-

1K
I

4

ctDNA dynamics

FUTURE: BIOMARKER INTEGRATION

Tumor immune phenotype

* IFN-y signature
* CD8+ T-cell density

Biomarker-driven
personalization

-@)‘

Crit Rev Oncol Hematol. 2026 Oct;226:105473.




SWOG-S1801: Neoadjuvant + Adjuvant Pembrolizumab vs Adjuvant
Pembrolizumab Alone in Resectable Stage Il or IV Melanoma

Adjuvant (154 patients)

Event-free survival at 2 years

Surgery PRSI e R e Difference = 23 percentage points (95% CI, 11-35)
Neoadjuvant (159 patients) 100 - 72 49
PEMBRO Suraer PEMBRO — 80 PR eE=) (95% Cl, 41-59)
gery Q3W x 15 £ 60 -
2 40 -
Lo- § 2
_ © . . ' .
g'z o Neoadjuvant-adjuvant group Adjuvant-only group
.6 - Neoadjuvant-adjuvant grou
3 06— . Grade 3 or 4 adverse events
S 05 Adjuvant-only group
g ) B Neoadjuvant-adjuvant group Il Adjuvant-only group
;)/ 0.4— g
h 0.3 o 100 n
0.2- S 80 4| = Neoadjuvant—Adjuvant Group |
0.14 P =.004 by log-rank test = 60 -
0.0 : : : : : : o 40 -
0 6 12 18 24 30 36 20 -
No. at risk Time since randomization (mo) 0 - lated lated lated d
0. atris Related to Related to surgery Related to adjuvant
Neoadjuvant-adjuvant 154 6 69 46 25 17 ! neoadjuvant = therap J
Adjuvant only 159 98 67 40 22 10 2 J y

therapy
Patel SP, et al. N Engl J Med. 2023;388:813-823. EFS = event-free survival; PEMBRO = pembrolizumab; SWOG = Southwest Oncology Group.



SWOG S1512 (Cohort A): Neoadjuvant Pembrolizumab (Desmoplastic melanoma)

Resectable desmoplastic melanoma — Kendra, Bellasea, Ribas et al., Nat Cancer 2026 (NCT02775851)

Trial design Response & 3-year outcomes
e Phase 2, single arm, n = 28, resectable
desmoplastic melanoma, stages I-Ill

7 1 O/ 20/28 patients (95% Cl 51-87%, P < 0.001) —
: : i dpoi
e 3 doses single-agent pembrolizumab 200 mg 0 primary encpoint met

g3w - surgery at ~9 weeks (no adjuvant given)

pathologic complete response rate

e Rationale: desmoplastic melanoma has very
high TMB (UV-driven, NF1-mutant

Safety & genomics

e Grade 3 TRAEs in 2/28 (7%) — mucositis, immune-mediated
colitis; no grade 4/5

e None of the 28 patients became surgically unresectable Clin. pCR pCR+pPR 3-yr 3-yr 3-yr

. . response (local) (central) RFS 0S MSS
e Median TMB 62.8 Mut/Mb — ~8x higher than cutaneous

melanoma (7.55 Mut/Mb
( Ht/MP) Highest reported pCR rate for neoadjuvant single-agent anti-PD-1

in any melanoma subtype — supports surgical de-escalation
strategies

e NF1 mutations in 75% of tumors (predominantly loss-of-
function), consistent with known biology



NADINA: Neoadjuvant “Flipped” NIVO3 + IPI1 Dose vs Adjuvant NIV in
Resectable Stage lll Melanoma

Event-free Survival
Neoadjuvant Hazard ratio for progression, recurrence, or death, 0.32 (99.9% Cl, 0.15-0.66)

(212 patients) ' MPR (pCR or near pCR; <10% 100
tumor cells): no further treatment

Neoadjuvant Group

(99.9% Cl, 73.8-94.8)
|

90

80
70
60—
50

Surgery [ no MPR (PPR or pNR; >10% tumor )
cells):
11 courses NIVO Q4W (BRAFwt) or
46 weeks dabrafenib/trametinib
| (if BRAFYO0EK) + parallel adjuvant RT |

: Adjuvant Group
40 | (99.9% Cl, 45.1-72.7)

|

|

I

Adjuvant
(211 patients)

Surgery 12 courses NIVO Q4W = adjuvant RT*

Percentage of Patients

AN

7
/1
O | I

0 6 12 18 24 30

Months since Randomization

Pathological Response in Neoadjuvant Group CONCLUSIONS

1007
5 s0- In patients with resectable, macroscopic
© . N
& 60- stage III melanoma, neoadjuvant ipilimu-
& 401 mab plus nivolumab prolonged event-free
=
S 20 - survival as compared with adjuvant
o 2
— .
Major Partial Nonresponse Progression anOh.lmab.

before Surgery N Engl J Med. 2024 Nov 7;391(18):1696-1708.



Baseline Biomarkers Predict Response & Outcome: Data from PRADO 5 yr update

IFNy signature, tumor mutational burden (TMB), and PD-L1 expression — exploratory analysis

IFNy signature TMB PD-L1 (21%)

7 70/0 MPR rate, high vs 34% 7 80/0 MPR rate, high vs 35% 7 9 O/O MPR rate, high vs 47%
low low low

8 10/0 5-yr EFS, high vs 54% 7 50/0 5-yr EFS, high vs 58% 880/0 5-yr EFS, high vs 60%
low low low

P = 0.0039 (EFS) P =0.10 (EFS, ns) P =0.0036 (EFS)

Triple-high (high TMB + high IFNy + PD-L1 21%): 100% MPR, 100% 5-yr EFS (n=11)

Triple-low: 18% MPR, 41% 5-yr EFS (n = 17)

Nat Med. 2026 Mar;32(3):952-963



Intratumoral therapies for melanoma

ONCOLYTIC VIRUSES “«

S P mRNA THERAPIES
* Selectively infect and lyse PN B « Deliver mRNA encoding tumor
tumor cells

* Release tumor antigens and ankigens or lyTKme: stimukory

proteins
DAMPs
* Promote dendritic cell « Promote in situ antigen

activation and T-cell priming Iemxmnemﬂon
TLR AGONISTS
* Activate Toll-like receptors on
dendritic cells and myeloid cells
« Induce proinflammatory dsRNA / RIG-I-LIKE
cytokines and type | interferons RECEPTOR AGONISTS
« Enhance antigen presentation  Mimic viral RNA to activate
and T-cell priming RIG-1 and MDAS5 pathways
» Induce type | interferons and
proinflammatory cytokines
STING AGONISTS

« Enhance cross-priming and

« Activate the STING pathway in antitumor immunity
tumor and immune cells

« Induce type | interferons and
chemokines

* Promote dendritic cell activation
and T-cell infiltration

OTHER SMALL MOLECULES
o\ * Include TLR7/8 agonists, IDO
CYTOKINES { |\ inhibitors, PI3K& inhibitors,

« Directly stimulate effector \ ) and others .
immune cells and modulate @ N / * Modulate innate and adaptive
the tumor microenvironment 00 @ —~ immunity and overcome

* Examples: IL-2, IL-12, ES8 3 A resistance mechanisms
GM-CSF, IFN-a Q .

« Enhance T-cell activation,
proliferation, and survival

INTRATUMORAL THERAPY BENEFITS

3 SYSTEMIC ANTITUMOR
' * IMMUNITY
‘ ‘ Potential for abscopal

High local drug  Modifies tumor Enhanms systemic  Potential synergy with responses and long-term
inhibit immune memory

DENDRITIC CELL
ACTIVATION

« Antigen uptake

* Maturation

* Cytokine production

v
£@)

b

ANTIGEN
PRESENTATION IN
LYMPH NODE

* T-cell priming

* Clonal expansion

v

80

ACTIVATED T CELLS
TRAFFICKING TO
TUMOR

« Infiltration

* Recognition

« Killing of tumor cells

-«

TUMOR CELL DEATH

& ANTIGEN RELEASE

* Amplifies immune
response

Abbreviations: DAMPs, damage-associated molecular patterns; IFN, interferon; IL, interleukin; mRNA, messenger RNA; TLR, Toll-like receptor; STING, stimulator of inerferon genes;

RIG-I, retinoic acid-inducible gene I; MDAS, melanoma differentiation-associated protein 5.

Cancer. 2026 Jul 1;132(13):e70400.
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RP1 (vusolimogene oderparepvec)

Attenuated potent new
clinical isolate of HSV-1

modified to express a

Healthy
tissue

Injected tumor
fusogenic glycoprotein
and immune stimulating immunotherapy
proteins
\1/
N\ // "
Ny | o Dysregulated host antiviral
} respo
replic

Oncolytic

Tumor tissue

* "Next Generation” oncolytic
virus

Like T-vec, is HSV1
engineered with GM-CSF
transgene

Added: GALV fusogenic
glycoprotein to enhance
syncytial lysis, Immunogenic
death

Engineered HSV US11 to be
overexpressed to boost
replication in tumor cells



RP1 Combined With Nivolumab in Advanced
Anti—PD-1- Failed Melanoma (IGNYTE)

IGNYTE Study — Design & Outcomes

Phase 1/2, open-label, multicenter

140 patients with unresectable/metastatic melanoma
with confirmed progression on prior anti-PD-1 therapy

48.6% with Stage IV M1b/c/d disease
65.7% with primary anti-PD-1 resistance
56.4% were PD-L1 negative

46.4% had prior anti-CTLA-4 treatment

#* Patients received intratumoral RP1 (up to 8 doses) in
combination with nivolumab for up to 2 years.

J Clin Oncol. 2025 Nov 20;43(33):3589-3599.



RP1 Combined With Nivolumab in Advanced

Anti—-PD-1- Failed Melanoma (IGNYTE)
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Days on Study

Median duration of response of 33.7
months, with a 2-year survival of 63.3%

J Clin Oncol. 2025 Nov 20;43(33):3589-3599.

All Patients
BOR (N = 140)
CR, 21 (15.0)
No. (%)
PR, 25 (17.9)
No. (%)
SD, 31 (22.7)
No. (%)
PD, 54 (38.6)
No. (%)
NE, 9 (6.4)
No. (%)
ORR 329
(95%Cl)  (25.2t041.3)
]

v Higher response
rate in PD1+
tumors

v" Significant
response in
injected AND
noninjected
tumor

v' Response in
visceral tumors



PIVOTAL Phase III: Neoadjuvant Intralesional Daromun

L19IL2/L19TNF in resectable, locally advanced melanoma — Hauschild et al., J Clin Oncol 2026 (NCT02938299)

What is Daromun & why intralesional? Study design

e Phase lll, open-label, randomized 1:1; N = 256

e L19IL2 + L19TNF: two antibody-cytokine fusions
(127 daromun+surgery vs 129 surgery-only)

targeting fibronectin (tumor neovasculature)
e Eligibility: fully resectable stage Il melanoma with

e [L-2 stimulates T cells; TNF is proinflammatory >1 injectable skin/nodal lesion

and vascular-disrupting — combined effect

drives local tumor regression e Daromun: weekly IL injection x up to 4 weeks -

. : : : surgery
e Injected intratumorally/intranodally = high

local drug exposure, limited systemic toxicity

e 13% de novo diagnosed; 87% recurrent (after

surgery = RT £ systemic therapy, incl. prior ICl in
e Prior data: regression of both injected AND non- ~21-25%)

injected lesions

e Primary endpoint: RFS (BICR); key secondary:

Local injection, systemic effect: designed to DMFS, O, safety; post hoc: EFS

convert an immunologically “cold” tumor bed e Updated analysis at median follow-up 36.8
into a “hot” one before surgery, priming months (cutoff Nov 28, 2025)

antitumor immunity




PIVOTAL: Efficacy, Safety & Clinical Implications

Updated results at 36.8-month median follow-up (ITT population, N = 256)

RFS (primary) DMFS EFS (post hoc)

HR 0.55 HR 0.53 HR 0.71

95% Cl 0.38-0.78 — P <.001 95% Cl1 0.33-0.83 — P =.005 95% Cl 0.51-0.98 — P =.034
Median 23.8 vs 6.5 mo Median 38.7 vs 14.0 mo Median 16.1 vs 6.1 mo
(daromun vs surgery) (daromun vs surgery) (daromun vs surgery)

3-year outcome rates: daromun + surgery vs Safety

SU rge ry d ione 51 * Grade 23 TRAE: 28.7% (daromun) vs 7.3%
(surgery only)

* Most common: injection-site reaction (12.3%,
grade 3)

36

* Nograde >3 TRAEs; no treatment-related deaths

Clinical implications
Benefit consistent regardless of prior

ICl exposure — fills a gap for ICI-
relapsed patients not covered by
NADINA/S1801

Caveats: open-label design; subgroup/EFS analyses exploratory; OS immature (37/104 events); confirmatory Phase 3 (NeoDREAM, NCT03567889) ongoing.

RFS DMFS EFS
m Surgery only mDaromun + surgery




- -
~ N N 7’
“~ ’, “~ ’ b Y 7’
’, ~ ’, S ’ s
s, A4 N 7 ~
v v

Gene Expression
Profiling




GEP in melanoma- prospective trials

Why does it matter?
v"Major reason for exclusion from guidelines

v"More objective data for guiding clinical decision making vs.
less actionable “risk prediction”

v'GEP tests are lab developed tests: No FDA oversight- we
need to be the critical evaluators of the data!

3 trials

« MERLIN-001: Merlin for SLN reduction

 DECIDE: Decision Dx for SLN reduction

* Nivo-MELA: Melagenix to stratify patients for adjuvant therapy



JAMA Surgery | Original Investigation

Gene Expression Profile-Based Test to Predict Melanoma
Sentinel Node Status
The MERLIN_OOT1 Study

Tina J. Hieken, MD; Michael E. Egger, MD, MPH; Christina V. Angeles, MD; John R. Hyngstrom, MD; Erin E. Burke, MD, MS; Michael C. Lowe, MD;
Georgia M. Beasley, MD; Edmund K. Bartlett, MD; Scott C. Bresler, MD, PhD; Kelly L. Harms, MD, PhD; Jonathan S. Zager, MD; Julia S. Lehman, MD;
Nabil Wasif, MD, MPH; Sanjay P. Bagaria, MD; Kelly M. McMasters, MD, PhD; David A. Wada, MD; Prakash Pandalai, MD; Keith A. Delman, MD;

Jay Lee, MD; Klaus J. Busam, MD; Jane L. Messina, MD; Vernon K. Sondak, MD

Gene (protein) Putative function(s)
< Prospective study of patients with o oed byt o e Velanosome blogenesis
T1 a HR — T3b melanoma Who are GDF15 (growth differentiation EMT, angiogenesis, metabolism
. factor 15)
CandldateS fOr SLNB CXCLS8 (interleukin 8) EMT, angiogenesis
. . LOXL4 (lysyl oxidase homologue 4) EMT, angiogenesis
K A” had CP-G EP teStI ng and SLN B TGFBR1 (transforming growth EMT, angiogenesis
(blinded to the CP-GEP results) fctor  receptor type 1
ITGB3 (integrin $3) EMT, angiogenesis, cell adhesion &
migration, blood coagulation
PLAT (tissue-type plasminogen EMT, blood coagulation
activator)
SERPINE2 (glia-derived nexin) EMT, blood coagulation

Abbreviations: CP-GEP, clinicopathologic gene expression profile; EMT,
JAMA Surg. 2025 Dec 1;160(12)21358-1366. epithelial to mesenchymal transition.



JAMA Surg. 2025 Dec 1;160(12):1358-1366.

SLN positive (95% Cl)

Subset No. (%) ?ﬂiil:t'ii\re % Low risk % Low risk % High risk
Overall 1761 (100) 17.6 37.0 = 7.1(5.2-9.3) 23.8(21.3-26.4)
T1 507 (28.8) 8.5 68.2 4.9 (2.9-7.8) 16.1 (10.8-22.8)
T1la 26 (1.5) 3.8 80.8 =» 0(0-13.7) 20.0(0.5-71.6)
Tlb 481 (27.3) 8.7 67.6 =» 52(3.1-8.2) 16.0 (10.6-22.7)
T2 897 (50.9) 16.1 32.9 9.2 (6.1-13.0) 19.4 (16.3-22.8)
T2a 706 (40.1) 15.0 368 =p 8.1(5.1-12.1) 19.1 (15.5-23.0)
T2b 184 (10.4) 19.6 17.4 B 15.6(5.3-32.8) 20.4 (14.3-27.7)
T3 357 (20.3) 34.5 2.8 20.0(2.5-65.1) 34.9(29.9-40.1)
T3a 198 (11.2) 33.3 4.0 ] 12.5(0.3-52.7) 34.2(27.5-41.4)
T3b 159 (9.0) 35.8 1.3 _ 50(1.3-98.7) 35.7(28.2-43.7)
Clinical stage |B 1187 (67.4) 12.5 49.3 6.5 (4.6-8.8) 18.3 (15.3-21.6)
Clinical stage Il 548 (31.1) 29.4 8.2 17.8(8.0-32.1) 30.4 (26.4-34.6)
Age <40y 151 (8.6) 17.9 17.9 0(0-12.8) 21.8(14.9-30.1)
Age 40-64 y 778 (44.2) 20.8 35.2 8.4 (5.4-12.3) 27.6(23.7-31.7)
Age =65y 832 (47.2) 14.5 42.1 6.6 (4.2-9.7) 20.3 (16.8-24.2)



DECIDE prospective study

(DecisionDx-Melanoma Impact on Sentinel Lymph Node Biopsy Decisions and Clinical Outcomes)

StUdy design: 31-GEP testing

—

Study visit 1:

Informed consent

* Melanoma Dx within 2 months

Age =218 years

Considering SLNB

Ordering 31-GEP to guide SLNB decision

] L] ]

 Questions:

Patient/
Physician Decision
(Evaluating both Class call
& i31-SLNB result)

Study visit 2: Study visit 3:

31-GEP result SLNB decision Track clinical
322 patients SLNB outcomes
(T1-T2) No SLNB

1. What % of patients with a low-risk (<5%/ class 1A) result decide not to get a SLNB?
2. In patients with a low/ high risk result who do get a SLNB, what % have a positive SLN?
3. What is the RFS/DMFS/OS in patients with a low-risk result who do not undergo SLNB?

World J Surg Oncol. 2025 Jan 3;23(1):5.



The integrated 31-gene expression profile test identifies low-risk patients with
cutaneous melanoma who can forego the SLNB procedure: results from
a prospective, multicenter trial

Timothy Beard?, J. Michael Guenther®, Stanley P. Leong®, Maki Yamamoto®, Samuel Dierks®, Brenda Sickle-Santanello',
Andrew Ward?, Mark Cripe", Parth Shah' and Shawn Youngf

(912 patients, SLN assessed in 430, not performed in 482 (esp T1a and T1b lesions)

T-stage, n (%)

T1a¢ 335 (36.7%) Tla 26 (1.5)
T1b 330 (36.2%) T1b 481 (27.3)
T2a 162 (17.8%) T12a 706 (40.1)
T2b 24 [269”0} T2b 184 {10‘4)
T3a 23 (25%) 713a 198 (11.2)
T4a 7 (0.8%)
T4b 15 (1.6%)

i31-SLNB predicted risk, n (%)
<5% 474 (52.0%)  (37% of tumors low risk in MERLIN)
5-10% 294 (32.2%)
>10% 144 (15.8%)

44
Future Oncol. 2026 Apr;22(8):933-938.



i31-SLNB predicted positivity risk <5% 5-10% >10%
T1°-T4

n (positive/all) B 3/114 13/185 28/131

% (95% Cl) 2.6% (0-5.8%) 7.0% (3.7-11.0%) 21.4% (14.7-28.7%)
T1%-T2a -

n (positive/all) 2/111 11/176 12/72

% (95% Cl) = 1.8% (0-4.8%) 6.3% (2.9-10.2%) 16.7% (8.4—25.4%)

}

« 3/85 T2b-T4 patients has <5% risk

of + SLN

« 1 of these had a + SLN
« So for T2b-T4 patients:
« 3/85 (3.5%) has a low-risk

Score

. Of whom 1/3 (33.3%) had a

positive SLNB

S (-
™
.}
c
=
w
2 ggo% -
r
|
2 .
5 B i31-SLNB <5%
2 m 131-SLNB 25%
p=0.01
80%
[ 1 |
0 1 2 3
No. at risk Time (years)
i31-SLNB <5% 139 139 138 48
i31-SLNB 25% 177 170 165 65

Future Oncol.

2026 Apr;22(8):933-938.
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The integrated 31-gene expression profile test identifies patients with T1b-T2a cutaneous melanoma who can safely avoid sentinel
lymph node biopsy

Timothy Beard, MD?, J. Michael Guenther, MDZ; Stanley P. Leong, MD3, Maki Yamamoto, MD#4, Andrew Ward, PhD?3, Andrew Lewis, PhD#, Parth Shah, MD?, Shawn Young, MD?

'Summit Medical Group, Bend OR, 25t Elizabeth Physicians General & Vascular Surgery, Edgewood, KY, *California Pacific Medical Center and Research Institute, San Francisco, CA, *School of Medicine, University of California-Irvine, Orange, CA, *University of Tennessee Medical
Center, Knoxville, TM, #Castle Biosciences, Inc., Friendswood, TX, 7SurgOne Surgical Oncology, Boulder, CO

Table 1. Sentinel lymph node (SLN) positivity rates in T1-T4
(n=430) and T1b-T2a (n=275) SLN assessed patients.

i31-SLNB i31-SLNB i31-SLNB
predicted predicted predicted
<5% 5-10% >10%
T1-T4
n (positive/all) 3/114 13/185 28/131

% (95% ClI) 2.6% (0-5.9) | 7.0% (3.7-11.0) | 21.4% (14.7-28.7)

T1b-T2a
n (positive/all) 174 10/136 12/65
% (95% ClI) 1.4% (0-4.4) | 7.4% (3.3-12.1) | 18.5% (9.1-28.4)

Beard et al, SSO 2026 poster. 46



Comparing study and outcomes: T1b-T2a tumors 8
* with all the caveats

Total T1b- % tumors % tumors | % tumors % low risk | NPV for low
T2a tumors | that were with + called low risk risk test result
with SLN T1b SLNB by test
assessed
DECIDE 275 57% 8.4% 27% 1.4% 98.6%,
(i31-GEP) (95% Cl =
92.7%-99.8%)
MERLIN 1187 40.5% 12.5% 49% 6.5% 93.5%
(CP-GEP) (95% Cl, =
91.2-95.2)

Beard et al, SSO 2026 poster. JAMA Surg. 2025 Dec 1;160(12):1358-1366. Future Oncol. 2026 Apr;22(8):933-938. 47



NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Melanoma: Cutaneous

Version 1.2026 — February 17, 2026

» Predictive GEP testing to differentiate melanomas at low versus high risk for nodal metastasis should not replace surgical oncology discussion of
pathologic staging with SLNB in eligible patients. Findings of the prospective Merlin_001 trial suggest that CP-GEP testing may be used in select
patients with T1b £ T2a melanoma to support shared decision-making, when a patient or provider would decide against SLNB if the true risk was
<10%. A high-risk result in that scenario would portend a 3 times higher risk of SLN involvement based on trial results.® Alternative GEP tests for
SLNB risk prediction are not recommended outside of the context of a clinical study or trial based on current data. Additional prospective investigation
and outcomes data (including impact of missing a positive SLNB) will further inform the utility of GEP tests, multivariable nomograms/risk calculators
(eg, melanomarisk.org.au/snlland; mskcc.org/nomograms/melanoma/sentinel_lymph_node_metastasis), and other decision analytical models for
SLNB risk prediction.?-8 Existing GEP tests for SLNB risk prediction should be prospectively compared with no-cost, contemporary models that
incorporate readilv available CP variables.?-1°

Predictive GEP testing ..... Should not replace surgical oncology
discussion of pathologic staging with SLNB in eligible patients.
Findings of the prospective Merlin_001 trial suggest that CP-GEP
testing may be used in select patients with T1b+/- T2a
melanoma to support shared decision making when a patient or
provider would decide against SLNB if the true risk was <10%.
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» Screening: Not one size fits all 2 Risk
based >> population based

» Multidisciplinary care is key: Find your
team!
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