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Article 
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During the 2025–2026 Season Among Adults Aged 
≥18 Years in the United States: A Target Trial 
Emulation Study 
Zhe Zheng *, Nevena Vicic, Miao Jiang, Emily Patry, Ran An, Linwei Li, Jane Wang,  
Ekkehard Beck, Heather R. Hensler, Chris Clarke and Amanda Wilson * 

Moderna 
* Correspondence: gigi.zheng@modernatx.com (Z.Z.); amanda.wilson@modernatx.com (A.W.) 

Abstract 

Background: Timely estimates are needed to assess the effectiveness of updated COVID-19 vaccines. 
The study estimated vaccine effectiveness (VE) of LP.8.1-formulated mRNA-1283 and mRNA-1273 
during the 2025–2026 season. Methods: We conducted two retrospective matched cohort studies 
using a target trial emulation framework with Optum’s de-identified Clinformatics® Data Mart. 
Adults aged ≥18 years who received mRNA-1283 or mRNA-1273 between August 28 and December 
31, 2025, were matched 1:1 to referent individuals who had not yet received an updated 2025–2026 
COVID-19 vaccine. Stabilized inverse probability of treatment weighting was used to adjust for 
baseline confounding. Outcomes were COVID-19–associated hospitalization and medically attended 
COVID-19. VE was estimated using Cox proportional hazards models. Results: The analytic cohorts 
included 354,753 mRNA-1283 recipients and 354,753 matched referents, and 252,200 mRNA-1273 
recipients and 252,200 matched referents. Median follow-up was approximately 57 days for mRNA-
1283 and 61 days for mRNA-1273 analyses. Among adults aged ≥18 years, adjusted VE for mRNA-
1283 was 54.9% (95% CI: 36.1–68.2) against COVID-19–associated hospitalization and 31.0% (95% CI: 
24.0–37.4) against medically attended COVID-19. VE estimates increased numerically with older age, 
reaching 58.4% (95% CI: 38.1–72.0) against COVID-19–associated hospitalization and 34.6% (95% CI: 
25.9–42.3) against medically attended COVID-19 among adults aged ≥75 years. For mRNA-1273, 
adjusted VE among adults aged ≥18 years was 44.8% (95% CI: 18.2–62.7) against hospitalization and 
27.4% (95% CI: 18.7–35.3) against medically attended COVID-19. Conclusions: Both mRNA-1283 and 
mRNA-1273 provided significant protection against COVID-19–associated hospitalization and 
medically attended COVID-19 among U.S. adults. These findings support continued uptake of 
updated COVID-19 vaccines. 

Keywords: SARS-CoV-2; vaccine effectiveness; COVID-19 hospitalization; medically attended 
COVID-19; target trial emulation 
 

1. Introduction 

COVID-19 remains a major public health challenge in the United States (US) despite high levels 
of population immunity from prior infection and vaccination. The US Centers for Disease Control 
and Prevention (CDC) estimated that COVID-19 caused 3.8 to 12.3 million illnesses, 760,000 to 2.3 
million outpatient visits, 120,000 to 250,000 hospitalizations, and 12,000 to 41,000 deaths from October 
2025 through May 2026 [1]. The considerable public health burden is disproportionately higher 
among older adults aged ≥65 years and individuals with underlying medical conditions, who 
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consistently experience the highest rates of COVID-19–associated hospitalization and severe 
outcomes [2,3]. 

mRNA vaccines encoding the SARS-CoV-2 Spike (S) protein, including mRNA-1273, have 
demonstrated substantial effectiveness in reducing medically attended COVID-19, hospitalization, 
and severe disease across multiple settings [4–6]. Building on this platform, mRNA-1283 is an 
innovative mRNA COVID-19 vaccine that encodes only the immunodominant regions of the S 
protein. This targeted design enables a lower total mRNA dose that is one-fifth of the dose of 
Spikevax. On May 2025, the US Food and Drug Administration (FDA) authorized mRNA-1283 for 
use in individuals aged ≥12 years [7]. ACIP currently recommends, that all people age 6 months and 
older in the United States may receive one or more doses of an age-appropriate 2025–2026 COVID-
19 vaccination based on individual-based decision-making [8]. 

Clinical trial data have shown that mRNA-1283 elicits robust and durable immune responses, 
with favorable relative vaccine efficacy compared with mRNA-1273, particularly among older adults 
[9]. While these findings provide important evidence of vaccine performance, clinical trials are often 
limited in their ability to generate evidence on key policy-relevant severe COVID-19 outcomes such 
as hospitalization because of limited event accrual and selected study populations. Real-world 
studies conducted in larger and more diverse populations are therefore needed to evaluate 
effectiveness in routine clinical settings and assess protection against less frequent but clinically 
important severe outcomes, including COVID-19–associated hospitalization, under evolving variant 
landscape [10,11]. Such studies also enable assessment across clinically relevant subgroups, including 
older adults and individuals with chronic conditions, and can inform public health policy and clinical 
decision-making in an evolving SARS-CoV-2 landscape [11,12]. Because timely vaccine effectiveness 
data are important for informing vaccination policy and public health recommendations before the 
next respiratory virus season, we conducted a planned interim analysis once sufficient sample size 
and outcome accrual had been reached. 

In this study, we estimated the absolute effectiveness of the mRNA-1283 and mRNA-1273 
vaccines against COVID-19–associated hospitalization and medically attended COVID-19 among 
adults aged ≥18 years in the United States during the 2025–2026 respiratory season (LP.8.1 
formulation) using a large administrative claims database. 

2. Methods 
2.1. Study Design and Population 

We conducted two retrospective matched cohorts using a target trial emulation framework to 
estimate vaccine effectiveness (VE) separately for mRNA-1283 and mRNA-1273. Both analyses were 
conducted using Optum’s de-identified Clinformatics® Data Mart, (Optum® CDM or Optum 
Clinformatics®), which is derived from a database of administrative health claims for members of 
large commercial and Medicare Advantage health plans in the United States. The population is 
geographically diverse, spanning all 50 states and is statistically de-identified under the HIPAA 
Privacy Rule’s Expert Determination method and managed according to Optum® customer data use 
agreements. The vaccine intake period began on August 28, 2025, one day after FDA authorization of 
the season-specific formulation, and continued through December 31, 2025. 

In each analysis, eligible individuals were adults aged ≥18 years with continuous medical and 
pharmacy enrollment for at least 12 months prior to cohort entry and evidence of healthcare 
utilization during the baseline period. Individuals were excluded if they had missing key 
demographic information, were aged ≥65 years and not enrolled in Medicare Advantage, had 
evidence of COVID-19 diagnosis, COVID-19 treatment, or non-study COVID-19 vaccination from 90 
days before through the index date, or had no eligible matched referent. Additional exclusion criteria 
followed prespecified protocol definitions to ensure appropriate cohort eligibility and comparability 
within each vaccine-specific study, as described in Supplementary document and Supplementary 
Figure S1. 
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For each vaccine cohort, vaccinated individuals were matched 1:1 to referent individuals who 
had not yet received any updated COVID-19 vaccine on the vaccinated individual’s index date. 
Matching was performed on calendar date, age category, sex, geographic region, insurance type, 
presence of any high-risk condition, prior-season COVID-19 vaccination, and baseline healthcare 
utilization (Supplementary Table S1). The index date was the vaccination date for vaccinated 
individuals and the matched calendar date for unexposed referent individuals. Individuals could 
contribute person-time as referents and later enter the vaccinated cohort if they subsequently 
received mRNA-1283 or mRNA-1273 and met eligibility criteria, allowing referent-to-vaccinated 
crossover. The same referent individuals could contribute to both the mRNA-1283 and mRNA-1273 
unexposed comparator cohorts. 

2.2. Exposure, Follow-Up, and Outcomes 

The exposures were receipt of LP.8.1-formulated mRNA-1283 or mRNA-1273 COVID-19 
vaccines, identified using National Drug Code (NDC), Healthcare Common Procedure Coding 
System (HCPCS), and Current Procedural Terminology (CPT) codes. Product-specific cohorts were 
constructed separately for mRNA-1283 and mRNA-1273. 

Follow-up began on the index date and continued until the earliest occurrence of outcome, 
disenrollment, death, 180 days after index date, end of study period, or censoring. Patients were 
censored upon receiving any COVID-19 vaccine during follow-up, or early COVID-19 infection (any 
medically attended COVID-19 during first 7 days of follow-up) (Supplementary Figure S1). 

The primary outcome was COVID-19–associated hospitalization, defined as an inpatient 
admission with ICD-10-CM code U07.1 in any diagnosis position. The secondary outcome was 
medically attended COVID-19, defined as any inpatient or outpatient encounter with ICD-10-CM 
code U07.1 in any diagnosis position. 

2.3. Statistical Analysis 

Analyses were conducted separately for each vaccine product. A target trial emulation 
framework was used to align eligibility criteria, treatment assignment, index date, follow-up, 
outcomes, and censoring with a hypothetical randomized trial comparing vaccination with no 
updated COVID-19 vaccination. After matching, stabilized inverse probability of treatment 
weighting (sIPTW) was used to further adjust for measured baseline confounding. Propensity scores 
were estimated using baseline demographic characteristics, prior COVID-19 vaccination and 
infection history, comorbidities, high-risk conditions, and healthcare utilization (Supplementary 
Table S2). Descriptive statistics were used to summarize baseline characteristics before and after 
weighting each group. 

Covariate balance between vaccinated and referent groups was assessed using absolute 
standardized differences (ASD), with ASD <0.10 considered acceptable. Covariates with residual 
imbalance after weighting, defined as absolute standardized differences >0.10, were included in the 
final regression models for further adjustment. 

For each group, the number of individuals, number of events, and cumulative incidence of 
COVID-19–associated hospitalization with corresponding 95% confidence intervals were reported 
after matching and before weighting. Vaccine effectiveness (VE) was estimated using Cox 
proportional hazards models. The proportional hazards assumption was assessed by visual 
inspection of log-minus-log Kaplan–Meier survival curves and Schoenfeld residual plots. Unadjusted 
models included vaccination status as the only predictor; adjusted models were weighted with the 
sIPTW and included covariates that remained imbalanced after weighting. Vaccine effectiveness was 
calculated as (1–HR)×100% with 95% confidence intervals (CI). 

All analyses were conducted using R version 4.3.3 or later or SAS version 9.4 or later, with cell 
counts <11 suppressed for privacy. 
  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 May 2026 doi:10.20944/preprints202605.2049.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202605.2049.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 12 

 

3. Results 
3.1. Study Population and Baseline Characteristics 

Prior to matching, we identified 356,868 recipients of mRNA-1283 LP.8.1 vaccine, and over 10 
million potential referent individuals, aged ≥18 years between August 28, 2025, and December 31, 
2025. After 1:1 matching and applying index-date eligibility criteria, the final mRNA-1283 analytic 
cohort included 354,753 vaccine recipients and 354,753 matched unexposed referents. Similarly, for 
mRNA-1273 analysis, the final matched cohorts consisted of 252,200 mRNA-1273 recipients and 
252,200 matched referents. Cohort attrition is shown in Supplementary Figure S2. 

In both the matched, unweighted mRNA-1283 and mRNA-1273 cohorts, baseline characteristics 
were generally similar between vaccine recipients and unexposed referents (Table 1). In the mRNA-
1283 analysis, median age was 75 years in both groups (Table 1); 93% of individuals were aged ≥65 
years and 52% were aged ≥75 years (Supplementary Table S3). Most individuals had received a prior-
season COVID-19 vaccine (85%) and had at least one high-risk condition associated with severe 
COVID-19 (79%). Immunocompromising conditions were present in 26% of mRNA-1283 recipients 
and 25% of unexposed referents (Table 1). In the mRNA-1273 analysis, the median age was 72 years 
in both groups (Table 1); 68.2% were aged ≥65 years and 39% were aged ≥75 years (Supplementary 
Table S3). Most individuals had received a prior-season COVID-19 vaccine (80%) and had at least one 
high-risk condition associated with severe COVID-19 (77%) (Table 1). Immunocompromising 
conditions were present in 23% of both mRNA-1273 recipients and unexposed referents (Table 1). 
Before weighting, the main imbalances in both the mRNA-1283 and mRNA-1273 analyses were in 
time since last COVID-19 vaccination and prior-season influenza vaccination (Table 1). Unexposed 
referents had a shorter time since last COVID-19 vaccination compared with mRNA-1273 recipients, 
while prior-season influenza vaccination was more common among mRNA-1273 recipients than 
unexposed referents (83% vs 77%) (Supplementary Table S3). After weighting, baseline covariates 
were well balanced, with absolute standardized differences <0.01 (Table 1); therefore, no additional 
covariate adjustment was required in the regression models. 

Table 1. Selected Baseline Characteristics of the Matched mRNA-1273 and mRNA-1283 Vaccine-Specific Cohorts 
Among Adults Aged ≥18 Years, 2025–2026 Season. 

Baseline Covariates  
mRNA

-1273 

Unexpose

d 

ASD 

 (prior to 

weightin

g) 

ASD  

(post 

weightin

g) 

mRNA

-1283 

Unexpose

d 

ASD 

 (prior to 

weightin

g) 

ASD  

(post 

weightin

g) 

N total 
252,20

0 252,200     

354,75

3 354,753     

Age (years)   0.006 0.000    0.005 0.000 

  Median [Q1-Q3] 

72.00 

[59.00-

78.00] 

72.00 

[59.00-

78.00] 

   

75.00 

[70.00-

80.00] 

75.00 

[70.00-

81.00] 

   

Sex   0.000 0.000    0.000 0.000 

  Female 

143,23

8 

(57%) 

143,238 

(57%) 
   

199,25

2 

(56%) 

199,252 

(56%) 
   

  Male 

108,96

2 

(43%) 

108,962 

(43%) 
   

155,50

1 

(44%) 

155,501 

(44%) 
   

Region            
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  Midwest 
78,393 

(31%) 

78,393 

(31%) 
0.000 0.001 

84,583 

(24%) 

84,583 

(24%) 
0.000 0.000 

  Northeast 
37,638 

(15%) 

37,638 

(15%) 
0.000 0.000 

58,566 

(17%) 

58,566 

(17%) 
0.000 0.000 

  South 
72,391 

(29%) 

72,391 

(29%) 
0.000 0.001 

102,46

4 

(29%) 

102,464 

(29%) 
0.000 0.000 

  West 
63,778 

(25%) 

63,778 

(25%) 
0.000 0.000 

109,14

0 

(31%) 

109,140 

(31%) 
0.000 0.000 

Receipt of 

seasonal COVID 

vaccine during 

prior season  

200,59

9 

(80%) 

200,599 

(80%) 
0.000 0.001 

301,13

7 

(85%) 

301,137 

(85%) 
0.000 0.000 

Total number of 

medical claims 
           

  0–6 
39,601 

(16%) 

39,601 

(16%) 
0.000 0.000 

55,988 

(16%) 

55,988 

(16%) 
0.000 0.000 

  7–15  
56,481 

(22%) 

56,481 

(22%) 
0.000 0.000 

76,405 

(22%) 

76,405 

(22%) 
0.000 0.000 

  16–31  
70,423 

(28%) 

70,423 

(28%) 
0.000 0.000 

101,92

0 

(29%) 

101,920 

(29%) 
0.000 0.000 

  ≥ 32  
85,695 

(34%) 

85,695 

(34%) 
0.000 0.000 

120,44

0 

(34%) 

120,440 

(34%) 
0.000 0.000 

Number of 

generic name 

prescriptions 

  0.013 0.000    0.008 0.000 

Mean (SD) 
8.41 

(6.66) 
8.50 (6.72)    

9.05 

(6.27) 
9.10 (6.59)    

Median [Q1-

Q3] 

7.00 

[3.00-

12.00] 

7.00 [3.00-

12.00] 
   

8.00 

[4.00-

13.00] 

8.00 [4.00-

13.00] 
   

Baseline 

hospitalizations 

22,278 

(8.8%) 

24,703 

(9.8%) 
0.033 0.000 

28,962 

(8.2%) 

37,002 

(10%) 
0.078 0.000 

Baseline 

Emergence room 

visits 

63,023 

(25%) 

67,718 

(27%) 
0.042 0.000 

81,847 

(23%) 

93,515 

(26%) 
0.076 0.000 

Number of 

outpatient visits 
  0.030 0.001    0.009 0.000 

Mean (SD) 
20.68 

(22.87) 

19.99 

(22.41) 
   

19.92 

(20.77) 

20.11 

(22.19) 
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Median [Q1-

Q3] 

14.00 

[6.00-

27.00] 

13.00 

[6.00-

26.00] 

   

14.00 

[6.00-

27.00] 

14.00 

[6.00-

27.00] 

   

Receipt of 

seasonal 

influenza vaccine 

during prior 

season  

209,04

4 

(83%) 

194,090 

(77%) 
0.148 0.001 

309,18

9 

(87%) 

287,455 

(81%) 
0.168 0.002 

 

Charlson Quan 

Comorbidity 

Index  

           

0 

133,64

0 

(53%) 

132,034 

(52%) 
0.013 0.000 

175,84

2 

(50%) 

166,547 

(47%) 
0.052 0.000 

1 
38,654 

(15%) 

38,441 

(15%) 
0.002 0.000 

59,062 

(17%) 

57,605 

(16%) 
0.011 0.000 

2 
35,279 

(14%) 

34,990 

(14%) 
0.003 0.000 

55,736 

(16%) 

55,704 

(16%) 
0.000 0.000 

3 
17,489 

(6.9%) 

18,108 

(7.2%) 
0.010 0.000 

26,768 

(7.5%) 

29,106 

(8.2%) 
0.024 0.000 

≥ 4 
27,138 

(11%) 

28,627 

(11%) 
0.019 0.000 

37,345 

(11%) 

45,791 

(13%) 
0.074 0.000 

High Risk 

Conditions 

193,45

9 

(77%) 

193,459 

(77%) 
0.000 0.000 

279,21

7 

(79%) 

279,217 

(79%) 
0.000 0.000 

  Asthma 
20,943 

(8.3%) 

19,951 

(7.9%) 
0.014 0.000 

27,093 

(7.6%) 

25,804 

(7.3%) 
0.014 0.000 

  Cerebrovascular 

disease 

21,643 

(8.6%) 

23,114 

(9.2%) 
0.021 0.000 

34,515 

(9.7%) 

38,448 

(11%) 
0.037 0.000 

  Chronic kidney 

disease 

40,637 

(16%) 

42,641 

(17%) 
0.021 0.000 

63,555 

(18%) 

71,730 

(20%) 
0.059 0.000 

  Chronic liver 

diseases 

10,174 

(4.0%) 

11,157 

(4.4%) 
0.019 0.000 

13,832 

(3.9%) 

15,221 

(4.3%) 
0.020 0.000 

  Chronic lung 

diseases 

34,057 

(14%) 

35,849 

(14%) 
0.021 0.000 

51,177 

(14%) 

57,583 

(16%) 
0.050 0.000 

  Cystic fibrosis 

74 

(<0.1%

) 

51 (<0.1%) 0.006 0.000 

47 

(<0.1%

) 

55 (<0.1%) 0.002 0.000 

  Diabetes 
59,717 

(24%) 

62,649 

(25%) 
0.027 0.000 

88,037 

(25%) 

98,670 

(28%) 
0.068 0.000 

  Disability 
42,178 

(17%) 

39,587 

(16%) 
0.028 0.000 

56,792 

(16%) 

53,732 

(15%) 
0.024 0.000 
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  Gestational 

diabetes 

359 

(0.1%) 
403 (0.2%) 0.004 0.000 

94 

(<0.1%

) 

118 

(<0.1%) 
0.004 0.000 

  Heart disease 
81,650 

(32%) 

83,768 

(33%) 
0.018 0.000 

133,46

9 

(38%) 

137,629 

(39%) 
0.024 0.000 

  Mental health 

disorder 

50,907 

(20%) 

48,461 

(19%) 
0.024 0.000 

55,368 

(16%) 

60,122 

(17%) 
0.036 0.000 

  Neurological 

conditions limited 

to dementia and 

Parkinson 

18,987 

(7.5%) 

17,459 

(6.9%) 
0.023 0.000 

23,999 

(6.8%) 

29,953 

(8.4%) 
0.063 0.001 

  Obesity 
58,853 

(23%) 

62,253 

(25%) 
0.032 0.000 

75,067 

(21%) 

80,285 

(23%) 
0.036 0.000 

  Physical inactivity 
263 

(0.1%) 
284 (0.1%) 0.003 0.000 

351 

(<0.1%

) 

435 (0.1%) 0.007 0.000 

  Pregnancy 
1,744 

(0.7%) 

1,999 

(0.8%) 
0.012 0.000 

349 

(<0.1%

) 

420 (0.1%) 0.006 0.000 

  Respiratory 

tuberculosis 

64 

(<0.1%

) 

67 (<0.1%) 0.001 0.000 

70 

(<0.1%

) 

119 

(<0.1%) 
0.008 0.000 

  Smoking, current 

and former 

41,273 

(16%) 

43,578 

(17%) 
0.024 0.000 

60,444 

(17%) 

66,672 

(19%) 
0.046 0.000 

  

Immunocompromis

ed conditions 

57,624 

(23%) 

58,591 

(23%) 
0.009 0.000 

91,407 

(26%) 

89,823 

(25%) 
0.010 0.000 

    Cancer 
27,112 

(11%) 

28,145 

(11%) 
0.013 0.000 

46,529 

(13%) 

45,810 

(13%) 
0.006 0.000 

    HIV 
1,304 

(0.5%) 
911 (0.4%) 0.024 0.000 

1,048 

(0.3%) 

1,020 

(0.3%) 
0.001 0.000 

    

Immunosuppressan

t medication 

33,738 

(13%) 

34,573 

(14%) 
0.010 0.000 

51,640 

(15%) 

50,733 

(14%) 
0.007 0.000 

    Primary 

Immunodeficiencies 

4,214 

(1.7%) 

4,338 

(1.7%) 
0.004 0.000 

5,886 

(1.7%) 

6,321 

(1.8%) 
0.009 0.000 

Solid organ 

transplant/stem 

cell  transplant 

1,940 

(0.8%) 

1,822 

(0.7%) 
0.005 0.000 

2,535 

(0.7%) 

2,544 

(0.7%) 
0.000 0.000 

Abbreviations: ASD, absolute standardized difference; COVID-19, coronavirus disease 2019; Q1, first quartile; 
Q3, third quartile; SD, standard deviation. Data are presented as n (%) unless otherwise indicated. Percentages 
may not sum to 100% because of rounding. ASDs were calculated to assess covariate balance between vaccinated 
and unexposed individuals before and after weighting. Baseline covariates were assessed during the 12-month 
period before the index date unless otherwise specified. “Not observed in baseline” indicates that the 
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corresponding prior COVID-19 vaccination or diagnosis claim was not observed during the relevant baseline 
assessment period. 

3.2. Effectiveness of mRNA-1283 

mRNA-1283 VE estimates were consistent across age groups and increased numerically with 
older age for both COVID-19–associated hospitalization and medically attended COVID-19. 

Among adults aged ≥18 years, the cumulative incidence of COVID-19–associated hospitalization 
was 0.013% (95% CI: 0.009–0.016) among mRNA-1283 recipients and 0.033% (95% CI: 0.027–0.039) 
among unexposed referents (Figure 1). Median follow-up was 57 days (Q1, Q3: 27, 84) in both groups. 
The adjusted VE against hospitalization was 54.9% (95% CI: 36.1–68.2) (Figure 2). In subgroup 
analyses, adjusted VE was 56.0% (95% CI: 37.3–69.2) among adults aged ≥65 years and 58.4% (95% 
CI: 38.1–72.0) among adults aged ≥75 years (Figure 2). 

For medically attended COVID-19, cumulative incidence among adults aged ≥18 years was 
0.198% (95% CI: 0.184–0.213) among mRNA-1283 recipients and 0.292% (95% CI: 0.275–0.310) among 
unexposed referents (Figure 1), with a median follow-up of 57 days (Q1, Q3: 27, 84) in both groups, 
corresponding to an adjusted VE of 31.0% (95% CI: 24.0–37.4) (Figure 2). Adjusted VE was 
numerically higher among older adults, with estimates of 32.8% (95% CI: 25.7–39.2) among adults 
aged ≥65 years and 34.6% (95% CI: 25.9–42.3) among adults aged ≥75 years (Figure 2). 

 
Figure 1. Cumulative Incidence of COVID-19–Associated Hospitalization and Medically Attended COVID-19 
Following mRNA-1283 and mRNA-1273 Vaccination Versus Referent Groups Not Yet Receiving an Updated 
2025–2026 COVID-19 Vaccine in Adults 18 years and older. 

3.3. Effectiveness of mRNA-1273 

mRNA-1273 VE estimates were generally consistent across age groups for both COVID-19–
associated hospitalization and medically attended COVID-19, although point estimates were lower 
than those observed for mRNA-1283. 
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Among adults aged ≥18 years, the cumulative incidence of COVID-19–associated hospitalization 
was 0.016% (95% CI: 0.011–0.021) among mRNA-1273 recipients and 0.028% (95% CI: 0.021–0.034) 
among unexposed referents (Figure 1), with a median follow-up of 57 days (Q1, Q3: 27, 84) in both 
groups, corresponding to an adjusted VE of 44.8% (95% CI: 18.2–62.7) (Figure 2). VE against 
hospitalization was 43.5% (95% CI: 14.8–62.5) among adults aged ≥65 years and 48.9% (95% CI: 17.9–
68.1) among adults aged ≥75 years (Figure 2). 

For medically attended COVID-19, cumulative incidence among adults aged ≥18 years was 
0.211% (95% CI: 0.193–0.229) among mRNA-1273 recipients and 0.278% (95% CI: 0.257–0.298) among 
unexposed referents (Figure 1), with a median follow-up of 57 days (Q1, Q3: 27, 84) in both groups, 
corresponding to an adjusted VE of 27.4% (95% CI: 18.7–35.3) (Figure 2). VE was generally consistent 
across age groups, with estimates of 27.4% (95% CI: 17.3–36.3) among adults aged ≥65 years and 28.8% 
(95% CI: 16.6–39.3) among adults aged ≥75 years (Figure 2). 

 

Figure 2. Vaccine Effectiveness of mRNA-1283 and mRNA-1273 Against COVID-19–Associated Hospitalization 
and Medically Attended COVID-19, by Age Group. 

4. Discussion 

In this interim real-world analysis conducted during a period when XFG, a descendant lineage 
within the JN.1 family, was the predominant circulating SARS-CoV-2 strain in the United States, both 
mRNA-1283 and mRNA-1273 LP.8.1 COVID-19 vaccines provided meaningful and significant 
protection against COVID-19–associated hospitalization and medically attended COVID-19 among 
adults aged ≥18 years in the United States. For mRNA-1283, adjusted VE was 54.9% against COVID-
19–associated hospitalization and 31.0% against medically attended COVID-19 among adults aged 
≥18 years. Protection was consistent across age groups and increased numerically with older age, 
with VE against hospitalization of 56.0% among adults aged ≥65 years and 58.4% among adults aged 
≥75 years. Similar patterns were observed for medically attended COVID-19. Similarly, mRNA-1273 
also demonstrated meaningful protection with VE estimates that were generally consistent across age 
groups. Together, these findings support the incremental added benefit of annual mRNA COVID-19 
vaccination, particularly among older adults, who remain at highest risk for severe COVID-19 
outcomes. 
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Our findings are generally consistent with emerging estimates of 2025–2026 LP.8.1 vaccine 
effectiveness from other settings [13–15]. A recent U.S. study using linked Veradigm electronic health 
record and Komodo administrative claims data reported mRNA-1283 VE estimates of 59.3% against 
COVID-19–related hospitalization and 42.0% against medically attended COVID-19 among adults 
aged ≥65 years, with numerically higher estimates among adults aged ≥75 years (66.9% and 50.2%, 
respectively)[13]. Similarly, the Canadian Sentinel Practitioner Surveillance Network reported 
interim LP.8.1 VE of 48% against medically attended community-based COVID-19 at a median of 9 
weeks after vaccination, with estimates of 44% among individuals aged 12–64 years and 53% among 
those aged ≥65 years [14]. Differences in VE estimates across studies may reflect difference in study 
design, evaluation of different vaccine products or pooled analyses combining multiple vaccines, and 
differences in follow-up duration, with shorter follow-up generally expected to yield higher VE 
estimates. Other factors include differences in data sources, population characteristics, eligibility 
criteria, and outcome definitions; and, for hospitalization outcomes, differences in diagnostic coding 
practices, availability of diagnosis field position, laboratory confirmation, and hospitalization 
attribution [13–15]. 

The numerically higher VE for mRNA-1283 compared with mRNA-1273 is biologically and 
clinically plausible given the design of mRNA-1283. mRNA-1283 encodes only the receptor-binding 
domain (RBD) and N-Terminal domain (NTD), the two key immunodominant regions of the SARS-
CoV-2 spike protein [16–18]. Clinical studies have shown that mRNA-1283 elicits robust immune 
responses across age groups, including older adults, and phase 3 data from the NextCOVE trial 
showed higher efficacy point estimates for mRNA-1283 compared with mRNA-1273 among 
individuals at increased risk of severe COVID-19, including older adults aged ≥65 years (13.5%; 95% 
CI: −7.7 to 30.6) [9]. The numerically higher real-world VE estimates observed for mRNA-1283 in this 
analysis are therefore consistent with prior clinical trial findings, while providing complementary 
evidence of vaccine performance under routine clinical conditions. 

The VE for mRNA-1273 and mRNA-1283 presented in this study should be interpreted in the 
context of increased population immunity from prior infection and repeated vaccination as over 80% 
of the participants had received the prior year’s COVID-19 vaccine. The COVID-19 VE estimates 
observed in this study are clinically meaningful. Compared with unexposed referents, mRNA-1283 
vaccination was associated with approximately 20 fewer COVID-19–associated hospitalizations per 
100,000 adults aged ≥18 years and 22 fewer hospitalizations per 100,000 adults aged ≥65 years over a 
median follow-up of approximately 2 months. Together, these findings support the incremental value 
of annual vaccination strategies for seasonally evolving respiratory viruses such as COVID-19 in 
populations at elevated risk of severe disease. 

The public health impact of updated COVID-19 vaccination may be substantial when applied at 
the population level. In a recent modeling analysis, annual vaccination with mRNA-1283 was 
estimated to avert approximately 2.2 million symptomatic COVID-19 infections, 137,000 
hospitalizations, and 18,000 deaths compared with no vaccination, with additional reductions 
projected relative to mRNA-1273 based on phase 3 relative VE estimates [19]. These findings highlight 
how even moderate VE estimates can translate into meaningful reductions in severe outcomes and 
healthcare burden in populations at elevated risk for COVID-19 complications. 

This study has several strengths. The analysis used a large U.S. administrative claims database 
with longitudinal medical and pharmacy claims, enabling timely assessment of vaccine performance 
in routine practice and inclusion of older adults and individuals with chronic or 
immunocompromising conditions. The matched cohort design aligned vaccinated and unexposed 
referents on calendar time and key baseline characteristics, helping to control for temporal trends in 
SARS-CoV-2 circulation, vaccine availability, and healthcare-seeking behavior. Application of the 
target trial emulation framework further reduced the potential for bias due to study design choices 
and the use of inverse probability of treatment weighting improved balance across measured baseline 
covariates. Finally, evaluation of both hospitalization and medically attended COVID-19 provided 
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complementary evidence across clinically relevant outcomes. Importantly, allowing referent-to-
vaccinated crossover reduces bias from informative censoring. 

The study also has limitations. Although VE point estimates for mRNA-1283 were numerically 
higher than those observed for mRNA-1273, confidence intervals overlapped, and the study was not 
designed for direct comparative inference between products. As with all observational studies using 
claims data, residual confounding from unmeasured or incompletely captured factors may remain, 
including differences in health-seeking behavior, frailty, prior infection history, home testing, risk 
perception, and vaccination motivation. However, the large number of potential confounders 
captured and adjusted for in these analyses reduces this potential. Vaccination status, COVID-19 
diagnoses, treatments, and comorbidities may be misclassified if not captured in claims, although if 
not differentially related to vaccination status, is expected to bias the results toward the null. 
Medically attended COVID-19 reflects healthcare encounters with coded diagnoses and may miss 
infections managed at home or through testing not submitted to insurance claims, therefore the 
burden of COVID-19 is likely higher than reported in this study. COVID-19–associated 
hospitalization was defined using diagnosis codes and may include hospitalizations with COVID-19 
rather than hospitalizations primarily caused by COVID-19. The interim nature of the analysis 
resulted in relatively short follow-up and limited event counts, particularly for hospitalization and 
subgroup analyses. Outside of the study itself, results from commercially insured and Medicare 
Advantage enrollees may not be fully generalizable to uninsured populations, Medicare fee-for-
service beneficiaries, or populations outside the specific database. 

In this interim analysis of 2025–2026 mRNA COVID-19 vaccine effectiveness, both mRNA-1283 
and mRNA-1273 demonstrated significant protection against COVID-19–associated hospitalization 
and moderate protection against medically attended COVID-19 among adults aged ≥18 years in the 
United States. Among mRNA-1283 recipients, VE estimates were numerically higher across age 
groups and were highest among older adults, who remain at greatest risk for severe COVID-19 
outcomes. These findings provide early real-world evidence of mRNA-1283 effectiveness in US 
adults, and support continued uptake of updated COVID-19 vaccines. 

Supplementary Materials: The following supporting information can be downloaded at: Preprints.org. 
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