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Forward-looking statements and disclaimer

2

This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act 

of 1995, as amended, including statements regarding:  the advancement of Moderna's programs under clinical 

development; the efficacy, safety and tolerability of Moderna's vaccine and therapeutic candidates; the potential for 

Moderna's oncology programs to address unmet medical needs; and potential developments as a result of 

collaborations with third parties.  In some cases, forward-looking statements can be identified by terminology such as 

“will,” “may,” “should,” “could,” “expects,” “intends,” “plans,” “aims,” “anticipates,” “believes,” “estimates,” “predicts,” 

“potential,” “continue,” or the negative of these terms or other comparable terminology, although not all forward-

looking statements contain these words. The forward-looking statements in this presentation are neither promises nor 

guarantees, and you should not place undue reliance on these forward-looking statements because they involve 

known and unknown risks, uncertainties, and other factors, many of which are beyond Moderna’s control and which 

could cause actual results to differ materially from those expressed or implied by these forward-looking statements. 

These risks, uncertainties, and other factors include, among others, those risks and uncertainties described under the 

heading “Risk Factors” in Moderna’s Annual Report on Form 10-K for the fiscal year ended December 31, 2023, filed 

with the U.S. Securities and Exchange Commission (SEC), and in subsequent filings made by Moderna with the SEC, 

which are available on the SEC’s website at www.sec.gov. Except as required by law, Moderna disclaims any intention 

or responsibility for updating or revising any forward-looking statements contained in this presentation in the event of 

new information, future developments or otherwise. These forward-looking statements are based on Moderna’s current 

expectations and speak only as of the date of this presentation.

http://www.sec.gov/
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Revolutionizing immuno-oncology with mRNA
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Agenda
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INT: transforming cancer 

care
Kyle Holen
Senior Vice President, Development, Oncology and Therapeutics

Individualized 

Neoantigen Therapy (INT)
Michelle Brown
Vice President, Portfolio Leadership, INT

Early-stage clinical 

oncology programs
Kyle Holen
Senior Vice President, Development, Oncology and Therapeutics

External research 

partnerships
Rose Loughlin
Senior Vice President, Research and Early Development
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Checkpoint inhibitors have had a dramatic impact on cancer treatment

5



© 2024 Moderna, Inc. All rights reserved.

M
o

d
e

rn
a

 @
 A

S
C

O

Response rates to ICIs 

typically range from 

10% to 30% depending 

on the tumor type1-3
Breast cancer 

(12%) 

Melanoma

(30%)

Renal cancer 

(23%)

Lung cancer 

(20%) 

Urothelial 

cancer (20%)

Sarcoma (8%)

Ovarian cancer 

(9%) 

Colorectal 

cancer (3%)

Glioblastoma 

(11%)

Head and neck 

cancer (15%)

Liver cancer 

(19%)

Gastric cancer 

(11%)

Lymphoma 

(62%)

Anti-PD-L1/PD-1 response rates among various 

tumor types1

Despite success with checkpoint inhibitors, unmet medical need exists

1. Zhao B, et al. Ther Adv Med Oncol. 
2020;12:1−22; 2. Sun JY, et al. Biomark Res. 
2020;8:35; 3. Zhang T, et al. Oncotarget. 
2016;7(45):73068−73079.
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INT may meet the unmet need by specifically harnessing 
T-cells

7

Healthy

Positive 

cancer 

screen

Early 

cancer 

mgmt

Resectable 

cancer 

Tx

Post 

treatment 

surveillance

Positive 

cancer 

screen

Unresectable 

cancer Tx

INT initial 

focus

Approved checkpoint indications

Opportunity in 

late-stage/ 

metastatic settings

Opportunity in 

early-stage settings
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Individualized Neoantigen 
Therapy (INT)

Michelle Brown

Vice President, Portfolio Leadership, INT
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Phase 2 INT adjuvant melanoma 
study: 3-year update
Reprise of ASCO 2024 presentation
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INT P201 ctDNA 
analysis

20

Reprise of excerpt from ESMO 2023 presentation
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INT clinical 
development program

24
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Moderna’s immuno-oncology pipeline: INT

25

*in partnership with Merck
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Adjuvant melanoma Phase 3 (mRNA-4157 / V940) trial design

Randomized, double-blind placebo 

controlled, INT + pembrolizumab (KEYTRUDA®) 

vs. placebo + pembrolizumab (2:1) 

(INTerpath-001)

Resected melanoma patients: stage IIB or 

IIC, III, IV 

Primary endpoint: recurrence free 

survival (RFS)

Secondary endpoints: Distant Metastasis-Free 

Survival (DMFS), Overall-Survival (OS)

Number of participants: ~1,089

Currently enrolling 

Primary endpoint is recurrence free survival compared to pembrolizumab

NCT05933577

26

https://clinicaltrials.gov/study/NCT05933577?intr=mrna-4157&rank=3
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NSCLC Phase 3 (mRNA-4157 / V940) trial design

Randomized, double-blind placebo and active 

comparator controlled, INT + pembrolizumab 

(KEYTRUDA®) vs. placebo + pembrolizumab (1:1) 

(INTerpath-002)

Resected non-small cell lung cancer (NSCLC) 

patients: stage II, IIIA, IIIB previously treated with 

adjuvant chemotherapy

Primary endpoint: disease free 

survival (DFS)

Secondary endpoints: Overall-Survival (OS), 

Distant Metastasis-Free Survival (DMFS), Safety, 

patient reported outcomes (PRO)

Number of patients: ~868 

Currently enrolling

Primary endpoint is disease free survival compared to pembrolizumab

NCT06077760

https://clinicaltrials.gov/study/NCT06077760?term=mrna-4157&rank=3
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Neoadjuvant/adjuvant cutaneous squamous cell carcinoma 
(mRNA-4157 / V940)  trial design

28

Phase 2/3, adaptive, randomized, open-label, 

clinical study (INTerpath-007) 

Resectable cSCC patients: locally advanced 

stage

II – IV (m0) without distant metastases

Primary endpoint: event-free survival

Secondary endpoints: Overall response rate 

(ORR), freedom from surgery (FFS) rate, 

pathological complete response (pCR) rate, 

major pathological response (mPR) rate, 

disease-free survival (DFS), disease-specific 

survival (DSS), overall survival (OS)

Number of patients: 1,012 

Currently enrollingNCT06295809

NCT06295809
https://clinicaltrials.gov/study/NCT06295809?intr=v940&rank=5
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Adjuvant high risk muscle invasive bladder 
cancer (mRNA-4157 / V940) trial design

29

Phase 2, randomized, double-blind, placebo and active-

comparator controlled clinical study (INTerpath-005)

Patients with high-risk muscle invasive urothelial cancer 

(MIUC), dominant histology of urothelial cancer (UC) and 

high-risk pathologic disease after radical resection

Primary endpoint: disease free survival (DFS)

Secondary endpoints: Overall survival (OS), distant 

metastasis-free survival (DMFS), number of participants 

who experience an adverse event (AE), number of 

participants who discontinue study treatment due to an AE

Number of participants: 200

Currently enrolling

NCT06305767

NCT06295809
https://clinicaltrials.gov/study/NCT06305767?term=NCT06305767&rank=1


© 2024 Moderna, Inc. All rights reserved.

M
o

d
e

rn
a

 @
 A

S
C

O
|

 I
N

T

Adjuvant renal cell carcinoma (mRNA-4157 / V940) trial 
design

30

Phase 2, randomized, double-blind, clinical study 

(INTerpath-004)

Patients with histologically or cytologically confirmed 

diagnosis of RCC with clear cell or papillary histology 

and intermediate-high-risk, high-risk, or M1 no 

evidence of disease (NED) RCC

Primary endpoint: disease-free survival

Secondary endpoints: Overall survival (OS), distant 

metastasis-free survival (DMFS), percentage of 

participants who experience an adverse event (AE), 

percentage of participants who discontinue study 

treatment due to an AE

Number of participants: 272 participants

Currently enrolling

NCT06307431

NCT06295809
https://clinicaltrials.gov/study/NCT06307431?term=NCT06307431&rank=1
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INT has the potential to transform the continuum of cancer 
treatment by specifically harnessing T-cells

31

Phase 3 studies in 

melanoma, NSCLC, cSCC

Phase 2 studies in renal 

and bladder

Healthy

Positive 

cancer 

screen

Early 

cancer 

mgmt

Resectable 

cancer 

Tx

Post 

treatment 

surveillance

Positive 

cancer 

screen

Unresectable 

cancer Tx

INT initial 

focus

Approved checkpoint indications

Opportunity in 

late-stage/ 

metastatic settings

Opportunity in 

early-stage settings

Phase 1 data in metastatic 

head and neck cancer 

Exploring opportunity 

in late-stage/ 

metastatic settings
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mRNA-4157 (V940) Individualized Neoantigen 
Therapy + Pembrolizumab in Advanced
Unresectable HPV-negative Head and Neck 
Carcinoma: Clinical Analysis

Julie E. Bauman,1 Ricklie A. Julian,2 Jessica L. Geiger,3 Janice M. Mehnert,4 Jeffrey M. Clarke,5 Manish R. 
Patel,6,7 Martin Gutierrez,8 Justin F. Gainor,9 Shyam Srivats,10 Zhaojie Zhang,10 Anjali Rao,10 Vasudha 
Sehgal,10 Peijie Hou,10 Manju Morrissey,10 Igor Feldman,10 Lakshmi Srinivasan,10 Praveen Aanur,10 Michelle 
Brown,10 Robert S. Meehan10

1George Washington University, Washington, DC, USA; 2University of Arizona Cancer Center, Tucson, AZ, USA; 3The Cleveland Clinic Foundation, 
Cleveland, OH, USA; 4Perlmutter Cancer Center at NYU Langone Health, New York, NY, USA; 5Duke University Medical Center, Durham, NC, USA; 
6Florida Cancer Specialists, Sarasota, FL, USA; 7Sarah Cannon Research Institute, Nashville, TN, USA; 8Hackensack University Medical Center, 
Hackensack, NJ, USA; 9Massachusetts General Hospital, Boston, MA, USA; 10Moderna Inc., Cambridge, MA, USA
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mRNA-4157-P101/KEYNOTE-603 (NCT03313778) is an 
ongoing Phase 1 study

33

Patients with human papillomavirus negative(HPV-) head and neck squamous cell carcinoma 

(HNSCC) have poor prognosis with a 5-year survival rate <50%1; limited durable clinical 

responses to PD1/PD-L1 blockade may be due to diminished effector cytolytic activity and 

clonal diversity2–5

1. Schiff BA. 2022. Oropharyngeal Squamous Cell Carcinoma. https://www.msdmanuals.com/en-gb/professional/ear,-nose,-and-throat-disorders/tumors-of-the-head-and-neck/oropharyngeal-squamous-cell-carcinoma. 
Accessed March 7, 2024.; 2. Lechner A, et al. Oncotarget 2017;8:44418–44433.; 3. Wang J, et al. Sci Rep 2019;9:13404.; 4. Tosi A, et al. J Exp Clin Cancer Res 2022;41:279.; 5. Xu K, et al Br J Cancer 2020;123:932–941.
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mRNA-4157-P101/KEYNOTE-603 Part C trial design

34

Part C of this study enrolled patients ˜18 years 

old with checkpoint inhibitor (CPI)-naive, 

recurrent/metastatic HPV- HNSCC

Eligible patients received 200 mg 

pembrolizumab Q3W IV during a 6-week lead-in 

(during mRNA-4157 manufacture), then 

combined with 1 mg mRNA-4157 for up to 9 

doses Q3W IM, followed by pembrolizumab, 

until disease progression, unacceptable toxicity, 

or 35 total cycles of pembrolizumab 

Safety, tolerability, and preliminary clinical 

response were assessed per RECIST v1.1 criteria
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Baseline characteristics

35

Of 28 enrolled patients, 22 

received mRNA-4157 + 

pembrolizumab; six discontinued 

prior to receiving mRNA-4157 due 

to death or disease progression/ 

deterioration and were not 

included in this analysis. All patients 

are off treatment as of the clinical 

cutoff date (May 4, 2023)
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Results: safety summary

36

• Most mRNA-4157–related TEAEs 

were grade 1–2; the most 

common being influenza-like 

illness, injection-site pain, and 

pyrexia

• The safety profile was consistent 

with mRNA-4157 monotherapy 

and the well-characterized safety 

profile of pembrolizumab, with AEs 

being managed with established 

management guidelines
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Results: clinical response

37

• The objective response rate was 27.3% (6/22, 95%CI 

10.7–50.2) and disease control rate was 63.6%(14/22, 

95% CI 40.7–82.8), with best overall responses of 2 (9.1%) 

complete and 4 (18.2%) partial responses, and 8 (36.4%) 

stable disease at data cutoff

• Kaplan–Meier estimated median (95% CI) progression-

free survival and overall survival were 15.0 (11.6–38.6) 

weeks and 107.1 (42.7–NE) weeks, respectively

• After the clinical cutoff date, the median (range) 

follow-up was 38.4 (11.7–194.9) weeks

• 8 (36.4%) patients completed 9 doses of mRNA-4157 

(median 5.5 doses, range 1–9). Median (range) 

treatment duration of mRNA-4157 was 13.8 (0.1–26.1) 

weeks, and 20.1 (6.1–68.0) weeks for pembrolizumab. 

Most patients (n = 19/22, 86.4%) received 2 cycles of 

lead-in pembrolizumab (range, 2–4 cycles)

Percent change of target lesion from baseline over time
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Early-stage clinical 
oncology programs

Kyle Holen

Senior Vice President, Development, 

Oncology and Therapeutics
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Moderna immuno-oncology pipeline: Checkpoint

39
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mRNA-4359 mechanism of action

40

Polypeptides encoding immunogenic sequences are 

translated from mRNAs released into the cytosol of 

antigen presenting cells, are processed via the 

antigen presentation machinery, and displayed via 

HLAs to prime and boost specific T cell clones 

against IDO and PD-L1.

LNP

APC

IDO-specific
T-cell activation

PD-L1-specific
T-cell activation

Encoded IDO/PD-L1 

concatemers on a single 

mRNA formulated in lipid 

nanoparticles is 

administered through 

intramuscular (IM) injection.

Cancer cell killing and the reduction of regulatory immune 

cells within the tumor microenvironment by IDO/PD-L1-specific 

activated T cells. This creates an immune-permissive tumor 

microenvironment. Further T cell priming leads to recognition 

of additional tumor-associated antigens and to tumor killing by 

additional tumor-specific cytotoxic T cells.

Systemic PD-1/PD-L1 blockade may further amplify the effect, 

leading to further immune activation and superior disease 

control.

TCR

HLA

Regulatory cell

Activated T cell

PD-1

PD-L1

IDO/
PD-L1
Ag

TCR

HLA

Tumor cell

Suppressed cytotoxic T cell

PD-1

PD-L1

PD-L1
Ag
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Checkpoint antigen specific therapy (mRNA-4359) is ongoing in 
a Phase 1/2 study; now enrolling Phase 2 cohort 

41

Key Objectives

• Safety and tolerability of mRNA-

4359 alone and in combination 

with pembrolizumab

• Antitumor activity of mRNA-4359 

alone and in combination with 

pembrolizumab (ORR, DCR, DOR, 

PFS)

• T-cell profile changes (peripheral 

and tumor) after treatment of 

mRNA-4359 alone or in 

combination with pembrolizumab

Arm 1a (Dose Escalation)
Monotherapy

Advanced or Metastatic Solid 
Tumors – COMPLETED 

Arm 1b (Dose Confirmation)
Combination Therapy

Advanced or Metastatic
Checkpoint Inhibitor 

Refractory Melanoma/NSCLC 

– COMPLETED 

Arm 2 (Expansion)
Combination Therapy

Specific 1st Line Metastatic 
Cancer Types – CURRENTLY 

ENROLLING

MTD/RDE

1L NSCLC, PD-L1 TPS 
≥50%  

1L Melanoma 
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Moderna immuno-oncology pipeline: Triplet

42
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Triplet (OX40L/IL-23/IL-36γ) (mRNA-2752) overview

Intratumoral delivery may enable delivery of targets locally that are too toxic when 

administered systemically

Moderna’s technology enables novel combinations of targets

43
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Triplet (mRNA-2752) is ongoing in a Phase 1 study; 
patients dosed in combination with durvalumab

Key Objectives

Evaluate safety and tolerability of 

mRNA-2752 administered alone and 

in combination with PD-L1 inhibitor

Define maximum tolerated dose 

(MTD) and recommended dose for 

expansion for mRNA-2752 alone and 

in combination with durvalumab

Secondary Objectives: (1) Anti-

tumor activity, (2) Protein expression 

in tumors and (3) Pharmacokinetics 

44
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Investigator sponsored ductal carcinoma in situ (DCIS) study with 
Triplet (OX40L/IL-23/IL-36γ) (mRNA-2752) 

45

Core Biopsy
DCIS

Intra-tumoral 

pembrolizumab

Intra-tumoral 

pembrolizumab + 

mRNA-2752

Intra-tumoral mRNA-

2752

Surgical resection
MD/pt choice

Tissue sections prepared 
for immunologic assays

Pre-op MRI

Pre-tx MRI

Tissue sections prepared 
for immunologic assays
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External Oncology 
Research Partnerships

Rose Loughlin

Senior Vice President, 

Research and Early Development
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Moderna immuno-oncology pipeline: partnerships

47
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We established partnerships to extend the reach of our mRNA 
oncology franchise

48

In vivo CAR-MTCR bispecifics

Cell Therapy 

Enhancers
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In vivo expression of TCR bispecifics with mRNA 
technology

49

TCR-based therapies unlock the entire proteome, 

including intracellular antigens

TCR bispecifics direct T cells to recognize and kill 

cancer cells that display target antigen

Collaboration leverages Moderna’s mRNA 

technology for in vivo expression of Immatics’ 

half-life extended TCR bispecifics TCER®

Two of Immatics' TCR bispecifics are currently in 

Phase 1 clinical trials

T-Cell
Cancer Cell

Anti-CD3
TCR
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mRNA enhancers to boost ex vivo T cell therapies 

50

APC

Cancer Cell

Engineered 

T-Cell

We have established collaborations to combine 

mRNA enhancers with ex vivo T cell therapies

Immatics: Evaluation of Immatics’ IMA203 TCR-T 
therapy targeting PRAME in combination with 

Moderna’s PRAME mRNA enhancer

CARsgen: Evaluation of CARsgen’s CT041 CAR-T 
therapy targeting CLDN18.2 in combination with 

Moderna’s CLDN18.2 mRNA enhancer
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In vivo CAR-M: redirecting endogenous myeloid cells 
with mRNA technology

51

Cancer Cell

Myeloid Cell

In vivo cell therapy approach to engineer chimeric 

antigen receptors (CARs) in myeloid cells

Combines Carisma’s expertise in engineered myeloid cell 

biology and Moderna’s mRNA technology platform

CAR-M aims to direct myeloid cells to overcome barriers to 

successful immunotherapy, particularly for solid tumors

Ex vivo CAR-M (HER2) CT-0508 was well tolerated and 

demonstrated MOA (trafficking, immune activation and T 

cell clonal expansion in TME) in Phase 1 trial
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Q & A
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INT: Phase 1 Head & Neck immunogenicity data

Biomarkers

Sustained de novo T cell 

induction to targeted 

neoantigens was seen in 5/5 

available patient samples 

(Figure 3); IFN-° responses were 

higher post mRNA-4157 + 

pembrolizumab compared 

with baseline

Neoantigen-reactive T cell response to neoantigen 
peptide pools

Immunogenicity was evaluable in 
5/22 (22.7%) patients with all 3 
timepoints; 7 patients had 
insufficient sample quantity or 
quality. Data are plotted as sum of 
responses to mRNA-4157–specific 
neoantigen peptide pools (mix of 
individualized neoantigen 
peptides) at indicated timepoints 
during treatment. Patients with CR, 
PR, or SD were classified as 
‘disease control’ and patients with 
PD were classified as ‘no disease 
control’.
DC, disease control; NDC, no 
disease control; SFU, spot forming 
unit
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