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mRNA-1345, an mRNA-based RSV Vaccine, Encodes for a 
Stabilized Prefusion F Glycoprotein
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• mRNA-1345 is an mRNA-based RSV vaccine 

candidate consisting of a single mRNA sequence 

encoding the membrane-anchored RSV F 

glycoprotein stabilized in the prefusion conformation

– Prefusion F elicits superior neutralizing antibody 

responses compared to post-fusion F1,2

– F protein antibodies cross-react between RSV-A 

and RSV-B3

– Phase 1 data show that mRNA-1345 is well tolerated 

and boosts antibody levels through 6 months4

F, fusion; LNP, lipid nanoparticle; mRNA, messenger ribonucleic acid. 

1. Crank M C, et al. Science. 2019;365:505-509. 2. McKekkan JS, et al. Science. 2013;342(6158):592-598. 3. Aranda SS and Polack FP. Front Immunol. 2019;10:1006. 4. Chen GL, et al. Open Forum Infect Dis. 2022;9(suppl 2):ofac492.312. 
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Note: Study schedule data are from the Randomization Set analysis population.

Solicited local and systemic adverse reactions were collected up to 7 days post -injection; unsolicited adverse events were collected up to 28 days post-injection; medically-attended adverse events, adverse events of special 

interest, serious adverse events, and adverse events leading to withdrawal are collected up to 24 months post-injection. 

D, day; LRTD, low er respiratory tract disease; M , month; mRNA, messenger ribonucleic acid; RSV, respiratory syncytial virus.
1ClinicalTrials.gov. NCT05127434. Accessed January 31, 2023. https://clinicaltrials.gov/ct2/show/NCT05127434 

mRNA-1345 Phase 2/3 Clinical Trial

Study Schedule – Phase 3
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• In this ongoing phase 2/3, randomized, double-blind, placebo-controlled, case-driven study in adults aged ≥60 years 
(NCT05127434)1, 35,541 participants from 22 countries were randomized 1:1 to receive 1 dose of mRNA -1345 50 µg or placebo

– Healthy participants were included, as well as medically stable participants with ≥1 chronic medical diagnoses

Adults aged ≥60 years

(N=35,541)
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mRNA-1345 group (N=17,793)

Cutoff for interim analysis:

November 2022

Trial Sites

Primary Efficacy Endpoints

• Vaccine efficacy of mRNA-1345 to prevent a first episode of RSV lower respiratory tract disease (LRTD) with ≥2 or ≥3 symptoms 
between 14 days to 12 months following injection
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mRNA-1345 Phase 2/3 Clinical Trial: Efficacy Endpoint Definition

RSV LRTD with 2 or more lower respiratory symptoms

• RT-PCR-confirmed RSV PLUS

• Radiologic evidence of pneumonia 

OR

• New or worsening of 2 or more of the following 

symptoms for ≥24 hours:

Two Primary Endpoint Definitions for RSV Lower Respiratory Tract Disease (LRTD) 

RSV LRTD with 3 or more lower respiratory symptoms

• RT-PCR-confirmed RSV PLUS

• Radiologic evidence of pneumonia 

OR

• New or worsening of 3 or more of the following 

symptoms for ≥24 hours:

LRTD Symptoms
• Shortness of breath
• Cough and/or fever
• Wheezing/rales/rhonchi
• Sputum production
• Tachypnea
• Hypoxemia
• Pleuritic chest pain

LRTD, low er respiratory tract disease; mRNA, messenger ribonucleic acid; RSV, respiratory syncytial virus; RT-PCR, reverse transcription polymerase chain reaction.

5
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Demographics and Baseline Characteristics
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Note: Data are from the Randomization Set analysis population.

CHF, congestiv e heart failure; COPD, chronic obstructiv e pulmonary disease; LRTD, lower respiratory tract disease; mRNA, messenger ribonucleic acid; SD, standard dev iation.
aDeriv ed from age and risk collected on electronic case report forms. bComorbidities of interest include COPD, asthma, chronic respiratory disease, diabetes, CHF, adv anced liv er disease, 

or adv anced renal disease. cOther race includes American Indian or Alaska Nativ e, Nativ e Hawaiian or other Pacific Islander, Other, or Multiple.

mRNA-1345 

(N=17,793)

Placebo 

(N=17,748)

Age at Enrollment (Years), 

Mean (SD)
68.1 (6.19) 68.1 (6.20)

Age Group, n (%)a

60 to 69 Years 11,315 (63.6) 11,270 (63.5)

70 to 79 Years 5493 (30.9) 5478 (30.9)

≥80 Years 985 (5.5) 1000 (5.6)

Sex, n (%)

Male 9100 (51.1) 9004 (50.7)

Female 8693 (48.9) 8744 (49.3)

Comorbidities of Interest, n (%)b

0 12,535 (70.4) 12,593 (71.0)

≥1 5258 (29.6) 5155 (29.0)

mRNA-1345 

(N=17,793)

Placebo 

(N=17,748)

Race Groups, n (%)

White 11,285 (63.4) 11,254 (63.4)

Black 2210 (12.4) 2173 (12.2)

Asian 1541 (8.7) 1535 (8.6)

Otherc 2688 (15.1) 2680 (15.1)

Unknown/Not Reported 69 (0.4) 106 (0.6)

Ethnicity, n (%)

Hispanic or Latino 6112 (34.4) 6162 (34.7)

Not Hispanic or Latino 11,495 (64.6) 11,377 (64.1)

Unknown 27 (0.2) 22 (0.1)

Not Reported 159 (0.9) 187 (1.1)

• Demographics and baseline characteristics were well matched across groups
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Overview of Solicited Adverse Reactions
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mRNA-1345 Placebo 

Solicited local adverse reactions within 7 days

Solicited local adverse reactions within 7 days, 
n/N (%) 

10,367/17,662 (58.7%) 2845/17,593 (16.2%)

Grade 3 or greater cases, n/N (%) 558/17,662 (3.2%) 305/17,593 (1.7%)

Solicited systemic adverse reactions within 7 days

Solicited systemic adverse reactions within 7 days, 
n/N (%) 

8432/17,662 (47.7%) 5798/17,597 (32.9%)

Grade 3 or greater cases, n/N (%) 710/17,662 (4.0%) 508/17,597 (2.9%)

• To date, most solicited adverse reactions were mild to moderate

• The most commonly reported solicited adverse reactions in the mRNA-1345 group were injection site pain, 

fatigue, headache, myalgia, and arthralgia

Note: Data are from the Solicited Safety Set analysis population.

mRNA, messenger ribonucleic acid.
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Percentage of Participants With Solicited Local Adverse Reactions 
Within 7 Days
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• Pain at the injection site (mostly grade 1) was the most frequently reported local adverse reaction

Note: Data are from the Solicited Safety Set analysis population.

Summary of participants w ith solicited adverse reactions within 7 days after injection by grade; placebo (n = 17,598); mRNA-1345 50 µg (n = 17,665).

Note: *For placebo, grade 2 for erythema and grade 2 and grade 3 or above for sw elling are <0.1%.

mRNA, messenger ribonucleic acid.
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Percentage of Participants With Solicited Systemic Adverse Reactions 
Within 7 Days
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• Arthralgia, fatigue, headache, and myalgia were the most frequently reported systemic adverse reactions

Note: Data are from the Solicited Safety Set analysis population.

Summary of participants w ith solicited adverse reactions within 7 days after injection by grade; placebo (n = 17,598); mRNA-1345 50 µg (n = 17,665).

mRNA, messenger ribonucleic acid.
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Efficacy of mRNA-1345 Against RSV LRTD
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Note: Data are from the Per-Protocol Efficacy Set analysis population, 14 days to 12 months post-injection.

CI, confidence interval; LRTD, low er respiratory tract disease; mRNA, messenger ribonucleic acid; RT-PCR, reverse transcription polymerase chain reaction; VE, vaccine efficacy.
aProtocol-defined RSV-LRTD w ith ≥2 and ≥3 symptoms is based on eligible symptoms onset within a timeframe of +/- 14 days from positive RSV RT-PCR collection date. 
bThe time to first occurrence of protocol-defined RSV-LRTD w ith ≥2 and ≥3 symptoms will be calculated as date of case — date of randomization + 1. 
cVE is defined as 100% x  (1 — hazard ratio [mRNA-1345 vs. placebo]). The CI for VE is based on a stratified Cox proportional hazard model with Efron's method of tie handling and w ith the treatment group as a fixed effect, 

adjusting for stratification factors at randomization.

mRNA-1345 
(N=17,572)

Placebo 
(N=17,516)

RSV LRTD with ≥2 symptoms

Cases, n/N (%)a,b 9/17,572 (0.05%) 55/17,516 (0.31%)

VE (%) based on hazard ratios (alpha adjusted 95.88% CI)c 83.7% (66.0%, 92.2%)

RSV LRTD with ≥3 symptoms

Cases, n/N (%)a,b
3/17,572 (0.02%) 17/17,516 (0.10%)

VE (%) based on hazard ratios (alpha adjusted 96.36% CI)c 82.4% (34.8%, 95.3%)
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Efficacy of mRNA-1345 Against RSV LRTD Across Age Groups
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Note: Data are from the Per-Protocol Efficacy Set analysis population, 14 days to 12 months post -injection.

CI, confidence interval; LRTD, low er respiratory tract disease; mRNA, messenger ribonucleic acid; NE, not evaluated; PBO, placebo; RSV, respiratory syncytial virus; RT -PCR, reverse transcription polymerase chain reaction; VE, 

vaccine efficacy
aProtocol-defined RSV-LRTD w ith ≥2 and ≥3 symptoms is based on eligible symptoms onset within a timeframe of +/- 14 days from positive RSV RT-PCR collection date. 
bThe time to first occurrence of protocol-defined RSV-LRTD w ith ≥2 and ≥3 symptoms will be calculated as date of case — date of randomization + 1. 
cVE is defined as 100% x  (1 — hazard ratio [mRNA-1345 vs. placebo]). The CI for VE is based on a stratified Cox proportional hazardmodel with Efron's method of tie handling and w ith the treatment group as a fixed effect, 

adjusting for stratification factors at randomization.

• In adults ≥80 years, no cases of RSV  LRTD with ≥2 or ≥3 symptoms were observed (mRNA-1345, n/N=0/964; PBO, n/N=0/982)
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Efficacy of mRNA-1345 Against RSV LRTD in Participants With 
Pre-existing Comorbidities
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Note: Data are from the Per-Protocol Efficacy Set analysis population, 14 days to 12 months post-injection.

CHF, congestive heart failure; CI, confidence interval; COPD, chronic obstructive pulmonary disease; LRTD, low er respiratory tract disease; mRNA, messenger ribonucleic acid; RSV, respiratory syncytial virus; RT-PCR, reverse 

transcription polymerase chain reaction; VE, vaccine efficacy.
1Comorbidities of interest include COPD, asthma, chronic respiratory disease, diabetes, CHF, advanced liver disease, or advanced renal disease. 2Protocol-defined RSV-LRTD w ith ≥2 and ≥3 symptoms is based on eligible 

symptoms onset within a timeframe of +/- 14 days from positive RSV RT-PCR collection date. 3The time to first occurrence of protocol-defined RSV-LRTD w ith ≥2 or ≥3 symptoms will be calculated as date of case — date of 

randomization + 1. 4VE is defined as 100% x  (1 — hazard ratio [mRNA-1345 vs. placebo]). The CI for VE is based on a stratified Cox proportional hazard model with Efron's method of tie handling and w ith the treatment group 

as a fixed effect, adjusting for stratification factors at randomization.
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Conclusions
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•mRNA-1345 was well tolerated and had an acceptable safety profile; solicited 

adverse reactions were mostly grade 1 or grade 2 in severity 

•A single dose of mRNA-1345 50 µg is efficacious in preventing RSV LRTD with ≥2 or 
≥3 symptoms in adults aged ≥60 years within 14 days to 12 months following injection

•Vaccine efficacy was consistently high across all age groups and in participants with 

pre-existing comorbidities

• The phase 3 clinical trial of mRNA-1345 in adults aged ≥60 years is ongoing, with 
additional supportive analyses planned through 24 months

LRTD, low er respiratory disease; mRNA, messenger ribonucleic acid; RSV, respiratory syncytial virus.
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Forward-Looking Statements and Disclaimer
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This presentat ion contains forward-looking statements within the meaning of the Private Securit ies Lit igation Reform Act of 1995, 

as amended, including, but not limited to, statements concerning potential development candidate applications, 

development candidate activit ies, preclinical and clinical studies, regulatory submissions and approvals, risk management and

est imates, including with respect to the potential market associated with commercial medicines, expected enrollment in the 

Company’s Phase 3 study of its RSV vaccine, and forward-looking projections with respect to Moderna or its ant icipated future 

performance or events. In some cases, forward-looking statements can be identified by terminology such as “may”, “should”, 

“expects”, “intends”, “plans”, “aims”, “ant icipates”, “believes”, “est imates”, “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 presentat ion are neither promises nor guarantees, and you should not place undue reliance on these

forward-looking statements because they involve known and unknown risks, uncertaint ies 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, uncertaint ies and other factors include, among others: preclinical and clinical 

development is lengthy and uncertain, especially for a new category of medicines such as mRNA, and therefore Moderna’s 

preclinical programs or development candidates may be delayed, terminated, or may never advance to or in the clinic; mRNA 

drug development has substant ial clinical development and regulatory risks due to the novel and unprecedented nature of this 

new category of medicines; and those described in Moderna’s most recent Annual Report on Form10-K filed with the U.S. 

Securit ies and Exchange Commission (SEC) and in subsequent filings made by Moderna with SEC, which are available on the 

SEC's website at www.sec.gov. Except as required by law, Moderna disclaims any intent ion or responsibility for updating or 

revising any forward-looking statements 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 referenced on 

the first  page.

RSV, respiratory syncytial virus.
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