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BACKGROUND
Respiratory syncytial virus (RSV) can cause serious illness in older adults. The biva-
lent RSV prefusion F protein–based vaccine (RSVpreF) has been shown to prevent 
RSV-associated respiratory illness, but data from randomized trials with regard to 
its effect on outcomes involving hospitalization are limited.

METHODS
In this pragmatic, open-label trial with individual randomization, participants who 
were 60 years of age or older were assigned in a 1:1 ratio to receive the RSVpreF 
vaccine (the RSVpreF group) or no vaccine (the control group) during the 2024–
2025 winter season. Baseline and outcome data were collected with the use of 
national registries. The primary end point was hospitalization for RSV-related re-
spiratory tract disease. Secondary end points included hospitalization for RSV-re-
lated lower respiratory tract disease and hospitalization for respiratory tract dis-
ease from any cause. The prespecified criterion for success for the primary end 
point and RSV-related secondary end points was a minimum vaccine effectiveness 
of greater than 20%.

RESULTS
Of 131,379 participants who underwent randomization, 131,276 were included in 
the intention-to-treat population. During follow-up, hospitalization for RSV-related 
respiratory tract disease occurred in 3 of 65,642 participants in the RSVpreF group 
and in 18 of 65,634 participants in the control group (0.11 events vs. 0.66 events 
per 1000 participant-years; vaccine effectiveness, 83.3%; 95% confidence interval 
[CI], 42.9 to 96.9; P = 0.007 for minimum effectiveness of >20%). The RSVpreF 
group also had fewer hospitalizations for RSV-related lower respiratory tract dis-
ease than the control group (1 vs. 12; vaccine effectiveness, 91.7%; 95% CI, 43.7 
to 99.8; P = 0.009 for minimum effectiveness of >20%), as well as fewer hospital-
izations for respiratory tract disease from any cause (284 vs. 335; vaccine effective-
ness, 15.2%; 95% CI, 0.5 to 27.9; P = 0.04 for vaccine effectiveness of >0%). The in-
cidence of serious adverse events was similar in the two groups.

CONCLUSIONS
Among adults 60 years of age or older, the RSVpreF vaccine reduced the incidence 
of hospitalization for RSV-related respiratory tract disease as compared with no 
vaccine. (Funded by Pfizer; European Union Clinical Trials number, 2024​-516600​-42​
-00; DAN-RSV ClinicalTrials.gov number, NCT06684743.)
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R espiratory syncytial virus (RSV) is a 
common cause of respiratory tract disease 
in older adults1,2 and a major cause of se-

vere respiratory illness in both older adults and 
persons with underlying conditions. It is estimat-
ed that 5.2 million cases of severe RSV-related 
respiratory illness, 470,000 hospitalizations, and 
33,000 deaths occur annually in industrialized 
countries.3-7

A bivalent RSV prefusion F protein–based vac-
cine (RSVpreF), which contains stabilized prefu-
sion F glycoproteins from RSV, was recently de-
veloped for adults 60 years of age or older. Phase 
3 trials of RSVpreF vaccines against RSV-related 
lower respiratory tract disease have shown vac-
cine efficacy levels of 88.9%, 82.6%, and 83.7% 
for nonadjuvanted, adjuvanted, and mRNA-based 
forms, respectively.8-10 However, the trials were not 
designed or powered to evaluate severe outcomes 
such as hospitalization. Data from preliminary 
observational studies suggest that the RSVpreF 
vaccine has 73 to 90% real-world effectiveness 
against hospitalization for RSV-related respira-
tory illness, but such studies are limited by con-
founding factors.11-13 In addition, the effects of 
RSVpreF vaccination on hospitalization for respi-
ratory disease from any cause or for cardiorespira-
tory disease remain unclear.

To address this gap in evidence, we conduct-
ed DAN-RSV (A Pragmatic Randomized Trial to 
Evaluate Bivalent RSV Prefusion F Protein–based 
Vaccine Effectiveness for Preventing RSV Hospi-
talizations in Adults Aged 60 Years or Above) to 
compare the RSVpreF vaccine with no RSV vaccine 
in adults 60 years of age or older. The trial lever-
aged individual randomization, broad eligibility 
criteria, and an efficient, real-world data infra-
structure, with the use of electronic health records 
and national administrative registries to support 
recruitment, follow-up, and ascertainment of out-
comes. This approach enabled a rigorous evalua-
tion of vaccine effectiveness against hospitaliza-
tion for RSV-related respiratory tract disease, 
respiratory tract disease from any cause, or cardio-
respiratory disease in a large population of older 
adults who were reasonably representative of the 
broader Danish adult population.

Me thods

Trial Design and Oversight

We conducted this phase 4, investigator-initiated, 
pragmatic, open-label, parallel-group, individually 

randomized clinical trial in Denmark during the 
2024–2025 winter season. The academic research 
group at the Center for Translational Cardiology 
and Pragmatic Randomized Trials (CTCPR) at 
the Department of Cardiology, Copenhagen Uni-
versity Hospital, Herlev and Gentofte, Copenha-
gen, oversaw the trial and assumed full responsi-
bility for conducting the trial. The trial funder 
(Pfizer) participated in the trial design, develop-
ment of the protocol (available with the full text 
of this article at NEJM.org), and development of 
the statistical methods but had no involvement 
in the conduct of the trial or in the collection or 
analysis of the data. The trial was carried out in 
collaboration with the private vaccination pro-
vider Danske Lægers Vaccinations Service, a mem-
ber of the European LifeCare Group, which or-
ganized vaccination sessions at more than 40 
locations, obtained informed consent, performed 
randomization, and administered the trial vac-
cine. CTCPR staff worked at the central trial site, 
oversaw the overall conduct of the trial, per-
formed data linkage to the national health reg-
istries to obtain baseline and outcome data, and 
performed safety monitoring.

The rationale and design of the trial have 
been described in detail previously.14 The trial 
protocol was approved by the Danish Medical 
Research Ethics Committees and the Danish 
Medicines Agency. The trial was conducted in ac-
cordance with the principles of the Declaration of 
Helsinki and the International Council for Har-
monisation guidelines for Good Clinical Practice. 
The Danish Health Data Authority granted access 
to nationwide registry data, which were used for 
the identification of eligible participants and for 
collection of baseline and outcome data. Four 
authors from academic institutions had access 
to the trial data and vouch for the accuracy and 
completeness of the data. All the authors agreed 
to submit the manuscript for publication and 
vouch for the fidelity of the trial to the protocol.

Trial Participants

Adults who were 60 years of age or older and 
had a Danish civil registration number were eli-
gible to enroll in the trial. The trial had no formal 
exclusion criteria but required that vaccination 
follow routine clinical guidelines, with assess-
ment for contraindications (hypersensitivity to 
the vaccine or its components or acute illness on 
the day of vaccination). Since the RSVpreF vaccine 
was approved as a one-time dose in Denmark at 
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the time of enrollment, participants were asked 
at their vaccination appointment if they had pre-
viously received the vaccine, according to routine 
vaccination practices. All the participants pro-
vided written informed consent that authorized 
access to their electronic medical records and 
data linkage to the national health registries.

Participants were recruited primarily by means 
of electronic invitation letters delivered by the 
Danish governmental digital mail system, Digi-
tal Post.15 All potentially eligible individuals in 
Denmark with access to Digital Post received an 
invitation (approximately 5.3% of the adult Dan-
ish population are exempt from Digital Post).16

Randomization

Participants were randomly assigned in a 1:1 
ratio to receive RSVpreF (the RSVpreF group) or 
no RSV vaccine (the control group) according to 
centralized computer-generated blocked ran-
domization with varying blocks of 6, 8, and 10. 
Participants had the option to provide informed 
consent electronically before the trial visit; if 
this option was used, randomization occurred 
immediately after consent, the participant was 
immediately informed of the trial-group assign-
ment, and those assigned to the control group 
were informed that they did not have to attend 
their scheduled trial visit. Only participants as-
signed to receive the RSVpreF vaccine were re-
quired to attend their scheduled visit. If partici-
pants provided informed consent in person at 
the trial visit, randomization was performed with 
the use of tablet computers linked to the central-
ized randomization system. The trial used an 
open-label design.

Trial Procedures

The RSVpreF vaccine contained RSV subgroup A 
stabilized prefusion F antigen (60 μg) and RSV 
subgroup B stabilized prefusion F antigen (60 μg) 
and was administered as a single intramuscular 
injection. The control group did not receive any 
vaccine as part of the trial.

Identifying information, including the Dan-
ish civil registration number (a unique identifi-
cation number assigned at birth or at the time of 
immigration to Denmark), signed informed con-
sent, the date of the scheduled trial visit, and the 
assigned trial group, was automatically transferred 
to the central site once informed consent was ob-
tained. Additional data collection at the vaccina-
tion clinic was limited to confirmation of trial 

participation and documentation of vaccine ad-
ministration. Upload of all participants’ civil 
registration numbers to the Danish Health Data 
Authority enabled linkage to the national ad-
ministrative health registries, from which base-
line and outcome data were collected. Access to 
electronic health records was available for con-
firmation of clinical outcomes. The registries are 
described in detail in the trial protocol.

International Classification of Diseases, 10th Revi-
sion (ICD-10), codes were used to define baseline 
conditions and outcomes, and Anatomical Thera-
peutic Chemical codes were used to define vacci-
nation status. Clinical outcomes were ascertained 
with the use of prespecified registry-based defi-
nitions (provided in the protocol). We reviewed 
data from a period of 10 years before trial enroll-
ment to identify baseline conditions. Participants 
were observed for clinical outcomes from 14 days 
after the initially scheduled trial visit date (re-
gardless of any rescheduling of vaccination) until 
May 31, 2025. This 14-day window allowed for the 
vaccine to elicit a sufficient immune response.

End Points

The primary end point was hospitalization for 
RSV-related respiratory tract disease, defined as 
hospitalization with either a primary diagnosis 
code of RSV infection or a primary diagnosis 
code of respiratory tract disease combined with 
RSV infection that was confirmed by a specific 
ICD-10 code for RSV infection as the secondary 
diagnosis or a positive RSV test performed within 
7 days before or 2 days after admission. Key sec-
ondary end points were hospitalization for RSV-
related lower respiratory tract disease and hospi-
talization for respiratory tract disease from any 
cause. Additional secondary and exploratory end 
points included hospitalization for RSV-related 
cardiorespiratory disease, hospitalization for car-
diorespiratory disease from any cause, hospi-
talization for lower respiratory tract disease from 
any cause, hospitalization for any cause, and death 
from any cause.

In a prespecified subgroup analysis of the 
primary end point, participants were stratified 
according to age group (60 to 74 years and ≥75 
years), the presence or absence of immunosuppres-
sion, influenza vaccination in the same season (yes 
or no), previous pneumococcal vaccination (yes or 
no), and the presence or absence of any chronic 
disease, chronic lung disease, cardiovascular dis-
ease, cancer, or chronic kidney disease. A pre-
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specified analysis of secondary end points involv-
ing events from any cause was limited to data 
from the peak of the RSV season. Prespecified 
sensitivity analyses included end-point events that 
occurred during the 14-day window after the 
originally scheduled trial visit date. Serious ad-
verse events, defined as deaths or hospitalizations 
that occurred within 6 weeks after vaccination in 
the RSVpreF group or within 6 weeks after the 
scheduled trial visit in the control group, were 
recorded.

Statistical Analysis

We estimated that in a sample of 83,990 partici-
pants, 72 primary end-point events would occur, 
which would provide the trial with approxi-
mately 90% power at a one-sided alpha level of 
0.025 to reject the null hypothesis that vaccine 
effectiveness against hospitalization for RSV-relat-
ed respiratory tract disease did not exceed 20%. 
In this calculation, we assumed a vaccine effec-
tiveness of 65% and an incidence of hospitaliza-
tion for RSV-related respiratory tract disease in 
the control group of 1.27 events per 1000 par-
ticipants (on the basis of RSV data from the 
2022–2023 winter season in Denmark). We esti-
mated that 106,668 participants would be re-
quired to provide the trial with similar power for 
the first key secondary end point, assuming an 
incidence of hospitalization for RSV-related low-
er respiratory tract disease in the control group 
of 1.00 per 1000 participants. The final target 
sample size was increased to 130,000 to account 
for uncertainty in the severity of the RSV season 
and potential crossover between trial groups.

Participant characteristics at baseline were 
summarized according to trial group. All analy-
ses were performed according to the intention-
to-treat principle unless otherwise specified. In 
a key secondary analysis, the primary end point 
was assessed in the as-treated population with 
balanced follow-up times. In this analysis, par-
ticipants who were assigned to the RSVpreF 
group were matched in a 1:1 ratio with partici-
pants assigned to the control group according to 
the randomization sequence. End-point events 
were then counted from 14 days after the actual 
vaccination date for those in the RSVpreF group, 
and controls were assigned an equivalent follow-
up period to balance any time gained or lost 
through rescheduled vaccination visits (details 
are provided in the statistical analysis plan, in-

cluded with the protocol). Because this analysis 
did not adhere to the intention-to-treat principle, 
it may be subject to potential bias. The as-treated 
approach with balanced follow-up times was 
also used for the prespecified sensitivity analy-
ses of the additional secondary end points.

To calculate vaccine effectiveness, the incidence 
rate ratio for end-point events in the RSVpreF 
group as compared with the control group was 
subtracted from 1, and the difference was mul-
tiplied by 100 to obtain a percentage; 95% con-
fidence intervals were constructed with the use 
of the exact Clopper–Pearson method.17 Only the 
first end-point event to occur in a participant 
(for a given end point) was considered in the 
calculation of vaccine effectiveness. In the inten-
tion-to-treat analyses, time at risk was consid-
ered to begin 14 days after the originally sched-
uled trial visit and ended with the occurrence of 
an end-point event, death, emigration, or with-
drawal of consent or on May 31, 2025, whichever 
occurred first.

The key secondary hypotheses were tested in 
a prespecified hierarchical order: analysis of the 
primary end point in the as-treated population 
with balanced follow-up times, followed by 
analysis of hospitalization for RSV-related lower 
respiratory tract disease and hospitalization for 
respiratory tract disease from any cause. The 
primary analysis of the primary end point (in-
tention-to-treat approach), the analysis of the 
primary end point according to an as-treated 
approach with balanced follow-up times, and 
the analysis of hospitalization for RSV-related 
lower respiratory tract disease were performed 
with a two-sided alpha of 0.05 and a null hy-
pothesis that vaccine effectiveness did not ex-
ceed 20% (the prespecified threshold for success 
of the vaccine); the reported P values were calcu-
lated on the basis of this null hypothesis. All 
other end points were analyzed at the same al-
pha level with a null hypothesis that vaccine ef-
fectiveness was 0%. P values were obtained from 
Poisson models, with exact models used for com-
parisons with few events. Testing of subsequent 
key secondary hypotheses would continue down 
the hierarchy with the same alpha until a null 
hypothesis could not be rejected, whereafter re-
maining end points were assessed descriptively.

Because the statistical analysis plan did not 
include a provision for correcting for multiplicity 
in tests for these additional secondary end points 
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or in subgroups, results are reported as point es-
timates and 95% confidence intervals. The widths 
of the confidence intervals have not been adjusted 
for multiplicity, so the intervals should not be 
used to infer definitive treatment effects for sec-
ondary end points other than the key secondary 
end points. The statistical analysis was performed 
with the use of SAS, version 9.4 (SAS Institute); 
Stata MP, version 19.5 (StataCorp); and R, version 
4.3.3 (R Foundation for Statistical Computing). 
Additional information regarding the statistical 
analysis is provided in the protocol.

R esult s

Enrollment, Randomization, and Follow-up

From November 18, 2024, through December 28, 
2024, a total of 1,399,220 potentially eligible 
adults were invited to enroll in the trial, and 
131,379 adults (approximately 8.6% of the Danish 
population who were 60 years of age or older) 
underwent randomization: 131,276 were included 
in the intention-to-treat population: 65,642 in the 
RSVpreF group and 65,634 in the control group 
(Fig.  1). The as-treated analysis with balanced 
follow-up times included data from 124,927 par-
ticipants: 62,469 in the RSVpreF group and 62,458 
in the control group (Fig. S1 in the Supplemen-
tary Appendix, available at NEJM.org).

The baseline characteristics of the two groups 
were well balanced (Table 1); the representative-
ness of the trial population is shown in Table S1. 
Concordance between the assigned trial group 
and the intervention received was 95.9% in the 
RSVpreF group (2673 participants were never vac-
cinated) and more than 99.9% in the control 
group (30 participants received the RSVpreF vac-
cine at the trial visit despite being assigned to 
the control group). The median time from ran-
domization to the initially scheduled trial visit 
was 13 days (interquartile range, 6 to 21). During 
follow-up, 786 participants in the control group 
(1.2%) received an RSV vaccine outside the trial. 
In the RSVpreF group, 5467 participants (8.3%) 
rescheduled to a later date (median delay, 13 days; 
interquartile range, 5 to 29) and 1264 (1.9%) re-
scheduled to an earlier date (median difference, 
6 days; interquartile range, 2 to 14). Seventy-nine 
participants withdrew consent before registry 
linkage.

National RSV testing data were received on 

June 16, 2025, and the final trial database was 
assembled on June 29, 2025. During follow-up, a 
total of 2236 RSV tests were performed in 2175 
participants (1.7%), including 1089 participants 
(1.7%) in the RSVpreF group and 1086 (1.7%) in 
the control group. In addition, 6660 influenza 
tests were performed. Of 619 participants who 
were hospitalized for any respiratory disease dur-
ing follow-up, 141 (22.8%) underwent RSV testing 
— 65 of 284 participants (22.9%) in the RSVpreF 
group and 76 of 335 participants (22.7%) in the 
control group.

Primary and Key Secondary End Points

In the intention-to-treat population, a primary 
end-point event occurred in 3 participants in the 
RSVpreF group (0.11 events per 1000 participant-
years) and in 18 participants in the control group 
(0.66 events per 1000 participant-years; absolute 
rate reduction, 0.55 events per 1000 participant-
years; vaccine effectiveness, 83.3%; 95% confi-
dence interval [CI], 42.9 to 96.9; P = 0.007). This 
result met the criterion for statistical success of 
the vaccine (minimum effectiveness of >20%) 
(Table 2 and Fig. 2). Similar results were found 
in the as-treated population with balanced fol-
low-up times (3 vs. 17 events; absolute rate re-
duction, 0.54 per 1000 participant-years; vaccine 
effectiveness, 82.4%; 95% CI, 39.0 to 96.7; 
P = 0.01) (Table  2). The effect of RSVpreF with 
respect to the primary end point was similar 
among prespecified subgroups (Fig. 3).

The incidence of hospitalization for RSV- 
related lower respiratory tract disease was 
lower in the RSVpreF group than in the control 
group (1 event vs. 12 events; absolute rate reduc-
tion, 0.40 events per 1000 participant-years; vac-
cine effectiveness, 91.7%; 95% CI, 43.7 to 99.8; 
P = 0.009), as was the incidence of hospitaliza-
tion for respiratory tract disease from any cause 
(284 events vs. 335 events; absolute rate reduction, 
1.87 events per 1000 participant-years; vaccine 
effectiveness, 15.2%; 95% CI, 0.5 to 27.9; P = 0.04).

Point estimates with 95% confidence inter-
vals for the additional secondary and exploratory 
end points are listed in Table 2. Results of sen-
sitivity analyses, the as-treated analysis, and the 
analysis of end points involving events from any 
cause during the peak of the RSV season are 
shown in the Supplementary Appendix (Tables S2 
through S6).
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Safety

During the 6-week safety surveillance window, 
at least one serious adverse event occurred in 3010 
participants — 1341 participants in the RSVpreF 

group and 1669 in the control group (Table 3). 
Numbers of serious adverse events according to 
groups of organ systems were similar in the 
RSVpreF group and the control group (Table 3). 

Figure 1. Enrollment, Randomization, and Follow-up.

All eligible adults in Denmark were sent an electronic invitation letter by means of the Danish governmental electronic letter system. 
Participants 60 years of age or older were assigned to receive the bivalent RSV prefusion F protein–based (RSVpreF) vaccine or no vac-
cine. The intention-to-treat population included all participants who had undergone randomization, regardless of crossover. The as-
treated population was selected on the basis of a matching algorithm, in which participants in the RSVpreF group were matched with 
participants in the control group according to the randomization sequence. End-point events were then counted from 14 days after the 
actual vaccination date for those in the RSVpreF group, and controls were assigned an equivalent follow-up period to balance any time 
gained or lost through rescheduled vaccination visits (details are provided in the protocol).

131,379 Participants underwent randomization
from November 2024 through December 2024

1,399,220 Potential participants were invited with
electronic invitation letter in November 2024

65,688 Were assigned to receive RSVpreF vaccine 65,691 Were assigned to receive no vaccine

6 Were excluded from the intention-to-treat population
owing to dying during the 14-day blanking period

10 Were excluded from the intention-to-treat population
9 Died during the 14-day blanking period
1 Moved during the 14-day blanking period

62,469 Were included in the as-treated population 
with balanced follow-up time

62,458 Were included in as-the treated population 
with balanced follow-up time

63,015 Received RSVpreF vaccine
56,284 Received RSVpreF vaccine on initially

scheduled visit date
5,467 Received RSVpreF vaccine after initially

scheduled visit date
1,264 Received RSVpreF vaccine before initially

scheduled visit date
2,673 Did not receive RSVpreF vaccine

64,875 Did not receive any RSV vaccine
816 Received any RSV vaccine during time from

randomization to May 31, 2025
30 Received RSVpreF vaccine by mistake at

trial visit
786 Received an RSV vaccine outside the trial

65,642 Were included in the intention-to-treat analysis
65,648 Were included in the intention-to-treat sensitivity

analysis with no blanking period

11 Moved during follow-up (end-point data before
move date were included)

8 Moved during follow-up (end-point data before
move date were included)

65,634 Were included in the intention-to-treat analysis
65,644 Were included in the intention-to-treat sensitivity

analysis with no blanking period

3 Died between randomization
and initially scheduled trial

visit and were excluded

44 Withdrew consent before registry
linkage and were excluded

35 Withdrew consent before registry
linkage and were excluded

5 Died between randomization
and initially scheduled trial

visit and were excluded
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A serious adverse event that was considered by 
the investigator to be related to the RSVpreF 
vaccine occurred in 5 participants. Of these seri-
ous adverse events, 2 were expected side effects 
(2 cases of headache or malaise) and 3 were 
unexpected (1 case of Bell’s palsy, 1 case of ab-
dominal pain with elevated liver enzymes, and 
1 case of pericarditis). No cases of Guillain–
Barré syndrome occurred within the 6-week safety 
period. A total of 50 fatal serious adverse events 
occurred during this period (17 in the RSVpreF 
group and 33 in the control group); none were 
considered by the investigator to be related to 

the vaccine. By the end of the first season of follow-
up, 146 fatal events had occurred in the RSVpreF 
group and 120 had occurred in the control group; 
the between-group difference was not statistically 
significant.

Discussion

Our randomized trial evaluated the real-world ef-
fectiveness of the RSVpreF vaccine against clini-
cally severe outcomes involving hospitalization in 
adults 60 years of age or older. In this trial, the 
RSVpreF vaccine reduced the incidence of hospi-

Table 1. Characteristics of the Participants at Baseline.*

Characteristic
RSVpreF Group 

(N = 65,642)
Control Group 

(N = 65,634)

Age — yr 69.4±6.5 69.4±6.5

Age ≥75 yr — no. (%) 13,839 (21.1) 13,853 (21.1)

Male sex — no. (%) 32,931 (50.2) 33,082 (50.4)

Any chronic disease — no. (%) 27,562 (42.0) 27,554 (42.0)

Chronic lung disease — no. (%) 4,808 (7.3) 4,802 (7.3)

Chronic obstructive pulmonary disease — no. (%) 1,706 (2.6) 1,678 (2.6)

Diabetes — no. (%) 7,190 (11.0) 7,249 (11.0)

Cancer — no. (%) 7,549 (11.5) 7,547 (11.5)

Chronic cardiovascular disease — no. (%) 14,377 (21.9) 14,285 (21.8)

Ischemic heart disease — no. (%) 4,896 (7.5) 4,850 (7.4)

Heart failure — no. (%) 1,513 (2.3) 1,460 (2.2)

Atrial fibrillation — no. (%) 5,154 (7.9) 4,972 (7.6)

Cerebrovascular disease — no. (%) 2,287 (3.5) 2,386 (3.6)

Hypertension — no. (%) 9,818 (15.0) 9,904 (15.1)

Chronic kidney disease — no. (%) 6,660 (10.1) 6,704 (10.2)

Liver disease — no. (%) 960 (1.5) 1,051 (1.6)

Neurologic or neuromuscular disease — no. (%) 1,477 (2.3) 1,429 (2.2)

Rheumatic disease — no. (%) 1,511 (2.3) 1,475 (2.2)

Immunodeficiency — no. (%) 2,619 (4.0) 2,580 (3.9)

Influenza vaccination in previous season — no. (%) 52,552 (80.1) 52,381 (79.8)

Influenza vaccination in 2024–2025 season before randomization 
— no. (%)

53,008 (80.8) 52,818 (80.5)

Coadministration of influenza vaccine — no. (%) 113 (0.2) 0

Coadministration of Covid-19 vaccine — no. (%) 110 (0.2) 0

Previous pneumococcal vaccination — no. (%) 42,077 (64.1) 41,996 (64.0)

Previous RSV vaccination — no. (%) 61 (0.1) 66 (0.1)

*	�Data are shown for the participants included in the intention-to-treat population. Information with regard to character-
istics at baseline was obtained from nationwide administrative health registries with the use of prespecified definitions. 
Covid-19 denotes coronavirus disease 2019, RSV respiratory syncytial virus, and RSVpreF RSV prefusion F protein–
based vaccine.
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talization for RSV-related respiratory tract dis-
ease as compared with no vaccine. All RSV-relat-
ed end-point events were less common in the 
RSVpreF group than in the control group. In 
addition, the RSVpreF vaccine reduced the inci-
dence of hospitalization for respiratory tract 
disease from any cause and lower respiratory 
tract disease from any cause as compared with 
no vaccine, and the number of serious adverse 
events was similar in the two groups.

In the placebo-controlled RSV Vaccine Effi-
cacy Study in Older Adults Immunized against 
RSV Disease (RENOIR), the RSVpreF vaccine 
effectively prevented RSV-associated lower respi-
ratory tract illness and acute respiratory illness 
in adults 60 years of age or older.8,18 Our trial 
builds on those findings by showing protection 
against severe RSV illness that leads to hospital-
ization. Because RSV is a major cause of hospi-
talization in older adults during the winter, 
vaccine effectiveness against hospitalization has 
relevance for public health.1,2,19,20 An estimated 
470,000 to 787,000 RSV-related hospitalizations 
occur annually among older adults in industrial-

ized nations, and with the estimated vaccine ef-
fectiveness observed in this trial, approximately 
416,500 to 655,500 of these events could be pre-
vented with the RSVpreF vaccine if the vaccine 
effectiveness was identical in all populations.7,21 
Moreover, the true burden of RSV is probably 
underestimated, in part because of limited test-
ing.7,22,23 This lack of testing was reflected in our 
trial, in which fewer RSV-related events occurred 
than were expected. RSV testing declined as com-
pared with the level of testing in previous post–
coronavirus disease 2019 (Covid-19) pandemic 
seasons, and during the winter of 2024–2025, in-
fluenza tests were performed three times more 
often than RSV tests, which suggests substantial 
undertesting for RSV in routine care.24 Absolute 
rate reductions in the incidence of hospitalization 
for respiratory tract disease from any cause and in 
the incidence of hospitalization for lower respira-
tory tract disease from any cause were higher 
than those observed for the corresponding RSV-
related events, which indicates a substantial pres-
ence of undiagnosed RSV infection.

We also observed fewer hospitalizations for 

Figure 2. Hospitalization for RSV-Related Respiratory Tract Disease.

Time-to-event curves for the primary end point according to trial group are shown. Vaccine effectiveness was calcu-
lated by subtracting the incidence rate ratio for end-point events in the RSVpreF group as compared with the con-
trol group from 1 and multiplying by 100 to obtain a percentage. The inset displays the same data with an expanded 
y axis.
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cardiorespiratory disease in the RSVpreF group 
than in the control group, a finding that sug-
gests that RSV may trigger both cardiovascular 
events and respiratory tract disease. The absolute 
rate reduction was greater for hospitalization for 

cardiorespiratory disease from any cause than 
for hospitalization for respiratory tract disease 
alone, which indicated that some cardiovascular 
events were averted in the RSVpreF group. This 
finding aligns with data from observational stud-

Figure 3. Primary End Point in Prespecified Subgroups.

For all subgroups, 95% confidence intervals have not been adjusted for multiplicity and should not be used to make inferences about ef-
fects. The vertical solid line represents a vaccine effectiveness of 0%, and the vertical dashed line represents a vaccine effectiveness of 
20% (the minimum vaccine effectiveness used for the analysis of the primary end point). The presence of at least one chronic condition 
was defined as the presence of at least one of the following: chronic lung disease, cardiovascular disease, diabetes, cancer, chronic kid-
ney disease, immunodeficiency, neurologic or neuromuscular disease, liver disease, or rheumatic disease. Diabetes was defined accord-
ing to International Classif ication of Diseases, 10th Revision (ICD-10), codes and glycated hemoglobin levels. Chronic kidney disease was 
defined according to ICD-10 codes and laboratory measurements (the estimated glomerular filtration rate, albumin–creatinine ratio, and 
urine albumin level). Immunosuppression was defined according to ICD-10 codes and procedural codes. Detailed definitions of all sub-
groups are provided in the protocol.
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ies that have linked RSV to increased cardiovas-
cular risk.25-29 Vaccine evaluations should consider 
both indication-specific and broader effects. How-
ever, assessment of vaccine effects on severe 
events from any cause, such as hospitalization for 
cardiorespiratory disease from any cause, requires 
large trials. Pragmatic features in our trial, includ-
ing the use of online consent forms and previsit 
disclosure of the trial-group assignment — which 
led to only those participants assigned to the 
RSVpreF group having to attend a trial visit — 
reduced the trial burden on participants and al-

lowed for a control group in which participants 
received no treatment. This design allowed ap-
proximately 8.6% of the Danish population 60 
years of age or older to undergo randomization, 
which enhanced the representativeness of the 
trial population.30

A limitation of our trial was the occurrence 
of fewer primary end-point events than expect-
ed. Absolute rate reductions were greater for end 
points involving events from any cause than for 
those involving RSV-related events, which sug-
gests that many cases of RSV infection were 
undiagnosed. Because we used a pragmatic ap-
proach that relied on data from routine health 
care encounters, we were dependent on routine 
RSV testing in Denmark, which declined after 
the Covid-19 pandemic. Many hospitals reduced 
the use of combined polymerase-chain-reaction 
testing for influenza virus, RSV, and severe acute 
respiratory syndrome coronavirus 2 owing to 
cost and limited clinical utility in the absence of 
RSV-specific antiviral agents. Reduced testing, 
coupled with a milder RSV season, most likely 
contributed to the low number of events.24 None-
theless, our findings with respect to the primary 
end point (vaccine effectiveness of 83.3%) are 
consistent with those from RENOIR (in which vac-
cine effectiveness was 88.9%), pivotal trials of 
other RSV vaccines (which showed vaccine effec-
tiveness that ranged from 82.6 to 83.7%), real-
world estimates of RSVpreF vaccine effectiveness 
against RSV-related hospitalization (73 to 90%), 
and postlicensing test-negative case–control 
studies.8-13,31,32 The RSVpreF vaccine also reduced 
the incidence of hospitalization for laboratory-
confirmed RSV infection and the incidence of 
hospitalization for lower respiratory tract dis-
ease from any cause, which were higher than the 
incidence of hospitalization for RSV-related re-
spiratory tract disease, a finding that supports 
the robustness of our results.

The trial had other limitations. We used an 
open-label design; however, this approach was 
expected to have limited effect on the severe 
outcomes represented in the trial end points. An 
additional limitation was that participants in the 
RSVpreF group could reschedule or miss the trial 
visit, unlike participants in the control group, a 
factor that could potentially bias the results to-
ward the null hypothesis. Furthermore, data with 
respect to all end-point events were collected pas-
sively from the national registries with the use 

Table 3. Serious Adverse Events during the 6-Week Safety Surveillance Period, 
According to Trial Group.*

Event
RSVpreF Group 

(N = 63,045)
Control Group 

(N = 68,326)

no. of patients (%)

Any serious adverse event 1341 (2.1) 1669 (2.4)

Any cardiovascular serious adverse event 224 (0.4) 286 (0.4)

Any respiratory serious adverse event 116 (0.2) 113 (0.2)

Any gastrointestinal serious adverse 
event

136 (0.2) 171 (0.3)

Any neurologic serious adverse event 41 (0.1) 40 (0.1)

Any cancer-related serious adverse event 61 (0.1) 85 (0.1)

Any infection-related serious adverse 
event

40 (0.1) 57 (0.1)

Any injury-related serious adverse event 156 (0.2) 205 (0.3)

Fatal serious adverse event 17 (<0.1) 33 (<0.1)

Any serious adverse reaction† 5 (<0.1) NA

Bell’s palsy 1 (<0.1) 3 (<0.1)

Pericarditis 2 (<0.1) 2 (<0.1)

*	�Serious adverse events were defined as deaths or hospitalizations that oc-
curred within 6 weeks after vaccination in the RSVpreF group or within 6 
weeks after the scheduled trial visit in the control group. A total of 1497 seri-
ous adverse events occurred in the RSVpreF group and 1937 in the control 
group. Events are grouped according to the organ system affected or the type 
of illness or event, except for clinically important safety events (Bell’s palsy 
and pericarditis), which are listed individually. Bell’s palsy, pericarditis, and 
Guillain–Barré syndrome have occurred in previous trials of vaccines against 
respiratory viruses. No cases of Guillain–Barré syndrome occurred during the 
6-week safety period in our trial. For the analysis of serious adverse events, 
participants were grouped according to the intervention received at baseline 
(i.e., participants who were assigned to receive the vaccine but did not receive 
it were included in the control group, and participants who were assigned 
to the control group but received the RSVpreF vaccine at the trial visit were 
included in the RSVpreF group; participants who received an RSV vaccine 
outside the trial during follow-up were included in the control group for this 
analysis). The eight participants who died before the scheduled trial visit (five 
in the RSVpreF group and three in the control group) were not included in the 
analysis. For participants who withdrew consent, safety data until the date of 
consent withdrawal were included. NA denotes not applicable.

†	�A serious adverse reaction was defined as a serious adverse event related to 
the RSVpreF vaccine.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by Carsten Schade Larsen on August 31, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med﻿﻿  nejm.org﻿ 13

RSV Prefusion F Vaccine for Older Adults

of prespecified definitions, and data on RSV test-
ing during the 2024–2025 season were received 
only after the end of the follow-up period, which 
ensured that investigators were effectively un-
aware of the trial results. Participants in the con-
trol group could buy an RSV vaccine outside the 
trial if they wished, but only 1.2% of participants 
opted to do so. The use of electronic invitations as 
the primary recruitment strategy, along with the 
requirement for participants to provide informed 
consent independently, may have limited the inclu-
sion of older persons at high risk for RSV-related 
disease. Despite broad eligibility criteria, the trial 
may have been subject to healthy volunteer bias. 
In addition, the trial was conducted in a single 
country. Although nearly 9% of the Danish popu-
lation 60 years of age or older were enrolled, the 
participants may not fully represent global popula-
tions. Invitations were sent through a government 
electronic mail system, which Danish citizens can 
be exempted from, although approximately 86% 
of the total older Danish population was reached 
with this strategy.

In this large-scale, pragmatic, phase 4 trial, 
the RSVpreF vaccine as compared with no vac-
cine reduced the incidence of hospitalization for 
RSV-related respiratory tract disease, as well as 
the incidence of hospitalization for respiratory 
tract disease from any cause, among adults 60 
years of age or older.
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