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1. CDC, https://www.cdc.gov/cmv/congenital-infection.html; 2. Grosse, Scott et al. “Economic assessments of the burden of congenital cytomegalovirus infection and the cost-effectiveness of prevention 
strategies,” Seminars in perinatology, 2021, https://doi.org/10.1016/j.semperi.2021.151393

https://www.cdc.gov/cmv/congenital-infection.html
https://doi.org/10.1016/j.semperi.2021.151393
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Approximate # 
of Cases

One-sided 
Alpha  

Interim 
Analysis (did 
not meet)

81 ~ 57.7%

End of Study 
(EOS) Analysis

112 ~ 49.1%

Efficacy Boundaries with Alpha-allocation between 2 Planned Analyses

0.5%

VE: Efficacy 
Bound 

2.0%

Interim 

analysis



© 2025 Moderna, Inc. All rights reserved.6









https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8453618/
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Lyophilized, Single-Dose (0.5mL), 
5°C storage ≥ 18months shelf-life

Liquid, Single-Dose Vial, 
-20°C storage ≥6 months shelf-life

Improved Potency 

➢ Improved ratio of mRNA 
components to increase potency

Improved Tolerability 

➢Optimized the manufacturing 
process to improve tolerability 

Lyophilization

➢Phase 2 utilizes the intended 
Phase 3 and commercial 
formulation
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3:1 mRNA-1647 100 µg:placebo (n = 80)

M0 M2 M6

3:1 mRNA-1647 100 µg:placebo (n = 120)

M0 M2 M6

3:1 mRNA-1647 100 µg:placebo (n = 60)

M0 M2 M6

3:1 mRNA-1647 100 µg:placebo (n = 24)

M0 M2 M6

3:1 mRNA-1647 150 µg:placebo (n = 60)

M0 M2 M6

3:1 mRNA-1647 150 µg:placebo (n = 24)

M0 M2 M6

3:1 mRNA-1647 50 µg:placebo (n = 60)

M0 M2 M6

3:1 mRNA-1647 50 µg:placebo (n = 24)

M0 M2 M6

Part 1*

Adult 
males 
and 

females

Part 2 * 

Adult 
females

CMV-Seronegative Participants CMV-Seropositive Participants
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Study completion was defined as a participant who completed the final study visit per the protocol Schedule of Assessment. CMV, cytomegalovirus.

CMV-Seronegative Participants

Placebo mRNA-1647

50 µg 100 µg 150 µg
Randomized

(n = 55)

Received dose 1

(n = 55)

Received dose 2 

(n = 51)

Received dose 3

(n = 46)

Discontinued

(n = 8)

• Withdrawal

   (n = 4)

• Lost to 

   follow-up

   (n = 4)

Completed 

(n = 47)

Randomized

(n = 45)

Received dose 1

(n = 45)

Received dose 2 

(n = 40)

Received dose 3

(n = 36)

Discontinued

(n = 11)

• Withdrawal

   (n = 6)

• Lost to 

   follow-up

   (n = 4)

• Other 

   (n = 1)
Completed 

(n = 34)

Randomized

(n = 73)

Received dose 1

(n = 73)

Received dose 2 

(n = 63)

Received dose 3

(n = 56)

Discontinued

(n = 21)

• Withdrawal

   (n = 14)

• Lost to 

   follow-up

   (n = 6)

• Other 

   (n = 1)
Completed 

(n = 52)

Randomized

(n = 45)

Received dose 1

(n = 45)

Received dose 2 

(n = 41)

Received dose 3

(n = 33)

Discontinued

(n = 10)

• Withdrawal

   (n = 6)

• Lost to 

   follow-up

   (n = 3)

• Other 

   (n = 1)
Completed 

(n = 35)

CMV-Seropositive Participants

Placebo mRNA-1647

50 µg 100 µg 150 µg
Randomized

(n = 25)

Received dose 1

(n = 25)

Received dose 2 

(n = 20)

Received dose 3

(n = 20)

Discontinued

(n = 7)

• Withdrawal

   (n = 4)

• Lost to 

   follow-up

   (n = 2)

• Other

   (n = 1)

Completed 

(n = 18)

Randomized

(n = 18)

Received dose 1

(n = 18)

Received dose 2 

(n = 15)

Received dose 3

(n = 14)

Discontinued

(n = 3)

• Lost to 

   follow-up

   (n = 3)

Completed 

(n = 15)

Randomized

(n = 36)

Received dose 1

(n = 36)

Received dose 2 

(n = 32)

Received dose 3

(n = 28)

Discontinued

(n = 8)

• Withdrawal

   (n = 5)

• Lost to 

   follow-up

   (n = 3)

Completed 

(n = 28)

Randomized

(n = 18)

Received dose 1

(n = 18)

Received dose 2 

(n = 14)

Received dose 3

(n = 12)

Discontinued

(n = 5)

• Withdrawal

   (n = 3)

• Lost to 

   follow-up

   (n = 2)

Completed 

(n = 13)

• A total of 315 participants were randomized (252 participants in Part 1 [109 male and 143 female] and 63 participants in Part 2 [all female])
• Overall, 242 (76.8%) participants completed the trial
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*Any includes grades 1, 2, and 3.

AR, adverse reaction; CMV, cytomegalovirus.

• Most local ARs after mRNA-1647 vaccination were grade 1 or 2 in severity; no grade 4 local ARs were reported
– Injection site pain was the most frequently reported
– There were no differences in incidence between serostatus groups

CMV-Seropositive Participants (n = 97)

Dose 1 Dose 2 Dose 3

Participants (%)

CMV-Seronegative Participants (n = 218)

Any 

Local 

AR

Pain

Dose 1 Dose 2 Dose 3

Participants (%)

A = Placebo; B = mRNA-1647 50 µg; C = mRNA-1647 100 µg; D = mRNA-1647 150 µg Any* Grade 3
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*Any includes grades 1, 2, and 3.

AR, adverse reaction; CMV, cytomegalovirus.

• Most systemic ARs after mRNA-1647 vaccination were grade 1 or grade 2 in severity; fever was the only grade 4 systemic AR 
reported (1.3% and 2.0% after doses 1 and 2, respectively; 1.3% after placebo)
– Headache and fatigue were the most frequently reported
– Incidence of any systemic AR was generally higher for CMV-seropositive than for CMV-seronegative participants

Participants (%)

Dose 1 Dose 2 Dose 3

Any 

Systemic 

AR

Headache

Fatigue

Dose 1 Dose 2 Dose 3

Participants (%)

CMV-Seropositive Participants (n = 97)CMV-Seronegative Participants (n = 218)

A = Placebo; B = mRNA-1647 50 µg; C = mRNA-1647 100 µg; D = mRNA-1647 150 µg Any* Grade 3
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CMV, cytomegalovirus; D, Day; GMT, geometric mean titer; M, month; nAb, neutralizing antibody.

nAbs Against Epithelial Cell Infection

• CMV-seronegative: nAbs against fibroblast infection increased 

after mRNA-1647 doses 1, 2, and 3

– nAbs approached or exceeded the CMV-seropositive 

benchmark

• CMV-seropositive: nAbs against fibroblast infection increased after 

mRNA-1647 dose 1 

– nAbs after doses 2 and 3 were generally similar to or higher than 

those after dose 1

• CMV-seronegative: nAbs against epithelial cell infection increased 

after mRNA-1647 doses 1, 2, and 3

– nAbs exceeded the CMV-seropositive benchmark after doses 2 

and 3 and remained above the benchmark through M18 

• CMV-seropositive: nAbs against epithelial cell infection increased 

after mRNA-1647 dose 1

– nAbs after doses 2 and 3 were comparable to or exceeded 

those after dose 1

nAbs Against Fibroblast Infection
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bAbs, binding antibodies; CMV, cytomegalovirus; D, Day; gB, glycoprotein B; GMT, geometric mean titer; M, month; nAb, neutralizing antibody.

Anti-Pentamer bAbs

• CMV-seronegative: anti-gB bAbs increased after mRNA-1647 dose 2 

and increased further after dose 3 but remained below the CMV-

seropositive benchmark

• CMV-seropositive: anti-gB bAbs increased after mRNA-1647 dose 1

– bAbs increased after doses 2 and 3 in the 50 µg and 150 µg 

groups

• CMV-seronegative: anti-pentamer bAbs increased after mRNA-

1647 dose 1

– bAbs exceeded the CMV-seropositive benchmark after doses 2 

and 3 and remained above the benchmark through M18  

• CMV-seropositive: anti-pentamer bAbs increased after mRNA-1647 

dose 1

– bAbs after doses 2 and 3 were comparable to those after dose 1

Anti-gB bAbs
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CMV, cytomegalovirus. 

• Antigen-specific CD4 T-cell responses were observed among mRNA-1647 dose groups in CMV-seropositive and CMV-seronegative 
participants compared with placebo recipients; responses peaked 1 week after dose 2 (Day 63)

• T-cell responses were detected against 3 CMV peptide pools (gB, gL/UL, gH) through Day 504

Non-Naive CD4+ Th1 Cells - gB (%) 

CMV-Seropositive Placebo mRNA-1647 50 µg mRNA-1647 100 µg mRNA-1647 150 µg

CMV-Seronegative Participants

3n 0 6 4 5 2 6 4 4 2 7 4 3 2 6 3 3 2 7 2 4 2 6 1 4 2 7 2 4 2 5 2

CMV-Seropositive Participants

2n 2 5 3 3 2 5 4 2 2 4 4 0 1 3 1 2 2 5 3 2 2 5 4 2 2 3 3 2 3 4 4

CMV-Seronegative Placebo mRNA-1647 50 µg mRNA-1647 100 µg mRNA-1647 150 µg
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Design

• 3-year long-term follow-up of immunogenicity and safety in participants 

who completed the phase 2 original study

• Provides ~4 years total follow-up after last vaccine dose 

Objectives
• Primary:  Safety and neutralizing antibody-mediated immunogenicity

• Secondary: Binding antibody-mediated immunogenicity

0 2 6 18 24 5436

Phase 2 Main Trial
18-Month Follow-up

Phase 2 Extension Trial
Follow-up for Additional 3 Years

12 30 42 48Month

Vaccination

ESCMID, 2025
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 of Neutralizing Antibodies Against Epithelial Cell 
Infection

CMV-seronegative group

1

10

100
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100000

1000000

0 1 2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536

GMT
(95% CI)

0 1 3 6 7 12 18Month 2 24 30 36

Natural Infection

mRNA-1647 100 µg (n=24)

Placebo (n=22)

• Antibody GMTs remained stable 

• nAb GMTs in CMV-seronegatives continued to exceed natural infection GMT through 3 years

ESCMID, 2025; GMT – geometric mean titer
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Persistence of Neutralizing Antibodies Against Fibroblast 
Infection Demonstrated Through 3 Years After Vaccination

CMV-seronegative group

1

10

100

1000

10000

100000

0 1 2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536

Natural Infection

GMT
(95% CI)

0 1 3 6 7 12 18Month 2 24 30 36

• Antibody GMTs remained stable through 3 years

mRNA-1647 100 µg (n=24)

Placebo (n=22)

ESCMID, 2025; GMT – geometric mean titer
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Summary: mRNA-1647 Phase 2 Trial in Adults (18-40 Years)

NCT05085366

• Persistence of neutralizing antibodies against epithelial cell infection 

demonstrated through 3 years after vaccination in CMV-seronegative & 

seropositive participants

Persistence of 

Antibody

• Generally well tolerated; no safety concerns identified

• 3-dose 100 µg regimen regardless of serostatus
Safety

• Highly immunogenic at 100 µg dose level 

• Neutralizing antibody GMTs against epithelial cell infection remained 

above natural infection GMT through 12 months after the last 

vaccination in CMV-seronegative participants

• Boosting effect observed in CMV-seropositive participants

Immunogenicity
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8453618/
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28.3 29.6
32.6

36.2

42

29.6 33.8 35.7

52.1

57.5

45.6

52.8

62.4

74.5
70.2

46.4

56.5

76.6

94.6
90.3

61.3
65.8

72.9

78.6

86.2

62.3

70.4

81.3

87.8
90.2

6-11 12-19 20-29 30-39 40-49

Age, years

Non-Hispanic white males Non-Hispanic white females Non-Hispanic black males

Non-Hispanic black females Mexican American males Mexican American females
https://www.cdc.gov/nchs/products/databriefs/db90.htm
NHANES (National Health and Nutrition Examination Survey)

https://www.cdc.gov/nchs/products/databriefs/db90.htm
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8453618/
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(1) https://pubmed.ncbi.nlm.nih.gov/32603496/  (2) https://insights.unos.org/OPTN-metrics/.  Data for year 2023. (3) https://bloodstemcell.hrsa.gov/data/donation-and-

transplantation-statistics Data for year 2021

https://pubmed.ncbi.nlm.nih.gov/32603496/
https://insights.unos.org/OPTN-metrics/
https://bloodstemcell.hrsa.gov/data/donation-and-transplantation-statistics
https://bloodstemcell.hrsa.gov/data/donation-and-transplantation-statistics
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1. Azevedo, Luiz et al., Clinics (Sao Paulo) (2015), https://doi.org/10.6061/clinics/2015(07)09
2. Haidar, Ghady et al., J Infect Dis (2020), https://doi.org/10.1093/infdis/jiz454
3. Limaye, Ajit et al., ASM Journals (2020), https://doi.org/10.1128/CMR.00043-19
4. Styczynski, Jan, Infect Dis Ther. (2018), https://doi.org/10.1007/s40121-017-0180-z

https://doi.org/10.6061/clinics/2015(07)09
https://doi.org/10.1093/infdis/jiz454
https://doi.org/10.1128/CMR.00043-19
https://doi.org/10.1007/s40121-017-0180-z
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