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Summary
AIMS OF THE STUDY: Marketing authorisation of the bivalent respiratory syncytial virus prefusion 
F protein-based vaccine (RSVpreF) for maternal vaccination was predominantly based on safety 
and efficacy findings from the pivotal global phase 3 Maternal Immunization Study for Safety and 
Efficacy (MATISSE) trial that included >7000 pregnant women and their infants. The aim of this 
post hoc analysis was to evaluate clinical efficacy and safety endpoints within the subgroup of par‐
ticipants from the MATISSE trial who received RSVpreF or placebo at 32−36 weeks of gestation, 
which is the indicated gestational age (GA) window for maternal RSVpreF vaccination in Switzer‐
land.
METHODS: Healthy pregnant women ≤49 years of age with uncomplicated, singleton pregnancies 
were randomised 1:1 to receive a single dose of RSVpreF 120 μg or placebo. Primary efficacy end‐
points were vaccine efficacy against severe medically attended RSV-associated lower respiratory 
tract illness and medically attended RSV-associated lower respiratory tract illness in infants occur‐
ring within 90 and 180 days after birth. This is a descriptive post hoc analysis of efficacy and safe‐
ty endpoints from MATISSE among the subgroup of newborns whose mothers received RSVpreF 
or placebo at 32–36 weeks of gestation.
RESULTS: Of 7392 maternal participants included in the primary MATISSE analysis, 3285 
(RSVpreF: 1653; placebo: 1632) received vaccination at a GA of 32–36 weeks and were included in 
this analysis. Efficacy was evaluated in a total of 1628 and 1604 infants who were born to mothers 
receiving RSVpreF or placebo, respectively. RSVpreF vaccine efficacy percentages against severe 
medically attended RSV-associated lower respiratory tract illness were 91.1% (95% CI: 38.8–
99.8%) and 76.5% (95% CI: 41.3–92.1%) within 90 and 180 days of birth, respectively. RSVpreF 
vaccine efficacy percentages against medically attended RSV-associated lower respiratory tract ill‐
ness were 34.7% (95% CI: –34.6–69.3%) and 57.3% (95% CI: 29.8–74.7%) within 90 and 180 days 
of birth, respectively. Adverse event profiles for maternal and infant participants were generally 
similar between RSVpreF and placebo groups in this post hoc analysis; safety results were consis‐
tent with those of the primary and final analyses.
CONCLUSIONS: Maternal vaccination with RSVpreF in pregnant women at 32−36 weeks of gesta‐
tion is safe and efficacious against RSV-associated lower respiratory tract illness in infants to 6 
months of age, aligning with the outcomes of the primary analysis.
ClinicalTrials.gov: NCT04424316

Introduction
Illness caused by respiratory syncytial virus (RSV) infection is an important cause of infant morbidi‐
ty and mortality worldwide, particularly in the first 6 months of life and outside high-income re‐
gions [1]. Although >95% of episodes of RSV-associated lower respiratory tract illness globally in 
2019 occurred in low- and middle-income countries, the hospital admission rate for RSV-associ‐
ated lower respiratory tract illness was high and comparable in lower-middle-, upper-middle- and
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high-income countries, particularly for infants ≤3 months of age [1]. The age of onset of RSV and
the potential seriousness of related complications demonstrate the importance of maternal vacci‐
nation against RSV.

Maternal vaccination with bivalent RSV prefusion F protein-based vaccine (RSVpreF; Abrys‐
vo®; Pfizer AG, Zürich, Switzerland) is a licenced indication in several countries for passive protec‐
tion against RSV-associated lower respiratory tract illness in infants from birth to 6 months of age.
The approval of RSVpreF for maternal vaccination was predominantly based on the findings from
the pivotal global phase 3 trial Maternal Immunization Study for Safety and Efficacy (MATISSE) that
included more than 7000 pregnant women and their infants [2]. Pregnant individuals were rando‐
mised to receive RSVpreF (120 µg; 60 µg each of RSV-A and RSV-B antigens, which are the 2 co‐
circulating strains causing disease) or placebo at 24−36 weeks of gestation. At the primary analy‐
sis, RSVpreF was efficacious in preventing severe medically attended (i.e. infant participant was
taken to or seen by a healthcare provider, which could include outpatient, inpatient, emergency de‐
partment, urgent care, or home visits) RSV-associated lower respiratory tract illness within 90 days
(vaccine efficacy: 81.8%) and 180 days after birth (vaccine efficacy: 69.4%). RSVpreF had a fa‐
vourable safety profile both in pregnant women and their infants.

Licenced indications and recommendations for gestational age (GA) at administration of ma‐
ternal RSVpreF vaccination vary by country (i.e. 24‒36, 28‒36 or 32‒36 weeks) [3–5]. Concern
regarding preterm births occurring during the study, for which available data from MATISSE were
insufficient to exclude causal links with RSVpreF, was a consideration for some regulatory and
guideline committees in putting forth these recommendations [3]. RSVpreF received marketing au‐
thorisation from Swissmedic on 23 August 2024, for passive protection against RSV-associated
lower respiratory tract illness in infants from birth to 6 months of age after immunisation of preg‐
nant women at 32−36 weeks of gestation [6]. In Switzerland, it is recommended that pregnant
women aged 18 years or over be offered RSVpreF between 32 and 36 weeks of gestation from Oc‐
tober to February (i.e. the RSV season in Switzerland) if the expected delivery date is before the
end of March [7].

Because the indicated GA window for maternal RSVpreF vaccination in Switzerland is short‐
er compared with that used in the pivotal MATISSE trial, a post hoc analysis of clinical efficacy
endpoints was conducted within the subgroup of participants from MATISSE who received
RSVpreF or placebo at 32−36 weeks of gestation (and at least 14 days before delivery) to demon‐
strate the clinical efficacy of RSVpreF in this subset of pregnant women.

Materials and methods
The design of MATISSE (ClinicalTrials.gov Identifier: NCT04424316) has been described previous‐
ly [2]. Briefly, it was a double-blind, randomised, phase 3 trial conducted in both the Northern
Hemisphere (i.e. Canada, Denmark, Finland, the Gambia, Japan, Republic of Korea, Mexico, the
Netherlands, Spain, Taiwan and the United States) and the Southern Hemisphere (i.e. Argentina,
Australia, Brazil, Chile, New Zealand, the Philippines and South Africa) over 4 RSV seasons (i.e. 2
seasons in each hemisphere). Healthy pregnant women ≤49 years of age with uncomplicated, sin‐
gleton pregnancies were randomly assigned to receive a single dose of RSVpreF 120 μg or placebo
in a 1:1 ratio. Inclusion/exclusion criteria are provided in the Supplementary Materials. Before enrol‐
ment, all participants provided written informed consent for themselves and their newborns for in‐
clusion in the study and each site’s ethics committee approved the study protocol. Study conduct
complied with global ethical principles for medical research involving human participants, good
clinical practice guidelines and all applicable laws and regulations. The study was conducted ac‐
cording to the guidelines of the Declaration of Helsinki and approved by multiple institutional re‐
view boards, including the Central Western Institutional Review Board (Puyallup, WA, USA) on 26
June 2020 (Protocol C3671008).

The two primary efficacy endpoints were vaccine efficacy against severe medically atten‐
ded and medically attended RSV-associated lower respiratory tract illness in infants occurring
within 90 and 180 days after birth. Secondary efficacy endpoints included vaccine efficacy against
medically attended RSV-associated lower respiratory tract illness, RSV-associated hospitalisations
and all-cause medically attended lower respiratory tract illness in infants within 360 days after
birth. Aligned with recommended timeline thresholds for evaluation of the safety of vaccines used
during pregnancy [8], safety endpoints in maternal participants and their infants included adverse
events to 1 month after vaccination or birth, respectively, and serious adverse events to 6 months
after delivery (maternal participants) or 12 or 24 months after birth (infant participants, depending
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Table 1: 

on time of enrolment). Specific birth outcomes were also collected for infant participants. Reported
here is a descriptive post hoc analysis of efficacy and safety endpoints from MATISSE among the
subgroup of newborns whose mothers received RSVpreF or placebo at 32–36 weeks of gestation.

The evaluation of RSVpreF efficacy in infants via maternal vaccination as per the recom‐
mended gold standard [9], commenced with the surveillance of respiratory tract illness in infants
72 hours after birth to 1 year (or 2 years for infants enrolled in the first year of the trial) and visits
were documented for all medically attended respiratory tract illness to 6 months as described pre‐
viously [2]. Vaccine efficacy was estimated from the number of total disease cases and the num‐
ber of disease cases in the RSVpreF group to the placebo group. Vaccine efficacy was calculated
as (1–RR) × 100, with RR being the relative risk for the specific efficacy endpoint based on the inci‐
dence in the RSVpreF group compared with that in the placebo group, where RR = hP/(1–P); P is
the number of cases in the RSVpreF group divided by the total number of cases and h is the ratio
of the number of participants at risk in the placebo group to the number of participants at risk in
the RSVpreF group. Vaccine efficacy and associated 2-sided 95% CIs were estimated using the
conditional exact method [10]. As a post hoc analysis, no formal statistical efficacy hypotheses
were defined and no adjustments for multiplicity were made. Safety data are presented descrip‐
tively based on the final MATISSE analysis.  

Results

Participants
The MATISSE trial was initiated in June 2020, and the cutoff date for these post hoc infant efficacy
analyses was 30 September 2022. Of the 7392 maternal participants included in the primary anal‐
ysis of the MATISSE trial, 3285 (RSVpreF: 1653; placebo: 1632) received vaccination at a GA of 32–
36 weeks and were included in this analysis. Efficacy was evaluated in a total of 1628 and 1604
infants who were born to mothers receiving RSVpreF or placebo, respectively. Reasons infants
born to maternal participants were not included in the efficacy analysis included withdrawal before
delivery (9 [0.3%]), continuing in the study but not yet delivered (36 [1.1%]) and infants not enrolled
(8 [0.2%]).

Demographic characteristics were similar across the trial groups (table 1). Among maternal
participants, 70% were White, 14% Black and 12% Asian; 32% were Hispanic or Latina. Median
age at vaccination was 30 years (range: 16 to 47 years) and median GA was 34.1 weeks (range:
32.0–36.0 weeks). Among infant participants, 51% were male (table 2).

Demographic characteristics of the maternal participants in the post hoc analysis population.

Characteristic RSVpreF (n = 1653*) Placebo (n = 1632*)
Female, n (%) 1653 (100.0%) 1632 (100.0%)

Age at vaccination, years Mean (SD) 29.8 (5.56) 29.7 (5.64)

Median (range) 30.0 (16–45) 30.0 (16–47)

Gestational age at vaccination, weeks Mean (SD) 34.1 (1.22) 34.1 (1.22)

Median (range) 34.1 (32.0–36.0) 34.1 (32.0–36.0)

Race, n (%) White 1155 (69.9%) 1157 (70.9%)

Black 240 (14.5%) 228 (14.0%)

Asian 207 (12.5%) 195 (11.9%)

American Indian or Alaska Native 13 (0.8%) 15 (0.9%)

Native Hawaiian or other Pacific Islander 7 (0.4%) 6 (0.4%)

Multiracial 9 (0.5%) 10 (0.6%)

Not reported 19 (1.1%) 14 (0.9%)

Unknown 3 (0.2%) 7 (0.4%)

Ethnicity, n (%) Hispanic/Latina 520 (31.5%) 541 (33.1%)

Non-Hispanic/non-Latina 1113 (67.3%) 1076 (65.9%)

Not reported or unknown 20 (1.2%) 15 (0.9%)

RSVpreF: respiratory syncytial virus prefusion F protein-based vaccine; SD: standard deviation.
* Number of participants in the safety population; value used for denominator for percentage calculation.
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Table 2: Demographic characteristics and birth outcomes of the infant participants in the post hoc analysis population.

Characteristic or birth outcome RSVpreF (n = 1628*) Placebo (n = 1604*)
Sex, n (%) Male 838 (51.5%) 793 (49.4%)

Female 790 (48.5%) 811 (50.6%)

Race, n (%) White 1116 (68.6%) 1121 (69.9%)

Black 234 (14.4%) 222 (13.8%)

Asian 196 (12.0%) 186 (11.6%)

American Indian or Alaskan Native 18 (1.1%) 16 (1.0%)

Native Hawaiian or other Pacific Islander 10 (0.6%) 7 (0.4%)

Multiracial 35 (2.1%) 35 (2.2%)

Not reported 13 (0.8%) 13 (0.8%)

Unknown 6 (0.4%) 4 (0.2%)

Ethnicity, n (%) Hispanic/Latino 524 (32.2%) 523 (32.6%)

Non-Hispanic/non-Latino 1087 (66.8%) 1061 (66.1%)

Not reported or unknown 17 (1.0%) 20 (1.2%)

Gestational age at birth, n (%) 28 weeks to <34 weeks 2 (0.1%) 2 (0.1%)

34 weeks to <37 weeks 66 (4.1%) 57 (3.6%)

37 weeks to <42 weeks 1547 (95.0%) 1530 (95.4%)

≥42 weeks 13 (0.8%) 14 (0.9%)

Apgar score at 5 minutes, n (%) n 1620 1592

<4 6 (0.4%) 3 (0.2%)

4 to <7 15 (0.9%) 14 (0.9%)

7 to 10 1599 (98.7%) 1575 (98.9%)

Median (range) 9.0 (1–10) 9.0 (2–10)

Birth outcome, n (%) Normal 1455 (89.4%) 1426 (88.9%)

Congenital malformation/anomaly 85 (5.2%) 93 (5.8%)

Other neonatal problem 88 (5.4%) 85 (5.3%)

Very low birthweight (>1000 g to 1500 g) 0 1 (<0.1%)

Low birthweight (>1500 g to 2500 g) 67 (4.1%) 54 (3.4%)

Developmental delay** 8 (0.5%) 7 (0.4%)

RSVpreF: respiratory syncytial virus prefusion F protein-based vaccine; SD: standard deviation.
* Number of participants in the safety population; value used as denominator for percentage calculation.
** Developmental delay refers to an adverse event of special interest reported at any time after birth during the study period.

Efficacy
Based on data for the primary analysis (data cutoff for infant efficacy: 30 September 2022), 12 ca‐
ses of severe medically attended RSV-associated lower respiratory tract illness accrued within 90
days of birth (RSVpreF: 1 [<0.1%]; placebo: 11 [0.7%]) and 31 cases within 180 days of birth
(RSVpreF: 6 [0.4%]; placebo: 25 [1.6%]; figure 1A). RSVpreF vaccine efficacy against severe medi‐
cally attended RSV-associated lower respiratory tract illness was 91.1% (95% CI: 38.8–99.8%) and
76.5% (95% CI: 41.3–92.1%) within 90 and 180 days of birth, respectively. Within 90 days of birth,
35 cases of medically attended RSV-associated lower respiratory tract illness had accrued
(RSVpreF: 14 [0.9%]; placebo: 21 [1.4%]), with 79 cases accruing within 180 days of birth
(RSVpreF: 24 [1.5%]; placebo: 55 [3.6%]; figure 1B). RSVpreF vaccine efficacy against medically
attended RSV-associated lower respiratory tract illness was 34.7% (95% CI: –34.6–69.3%) and
57.3% (95% CI: 29.8–74.7%) within 90 and 180 days of birth, respectively.
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Figure 1: Vaccine efficacy for (A) severe medically attended RSV-associated lower respiratory tract illness and (B) medically at‐
tended RSV-associated lower respiratory tract illness within 180 days after birth in the efficacy-evaluable population. An end‐
point adjudication committee confirmed all cases. Vaccine efficacy was calculated as 1–(hP/[1–P]) and expressed as a percent‐
age, where P is the number of cases in the RSVpreF group divided by the total number of cases and h is the ratio of number of
participants at risk in the placebo group to the number of participants at risk in the RSVpreF group. Severe medically attended
RSV-associated lower respiratory tract illness included infants with a medically attended visit for a respiratory tract illness and
an RSV-positive test result, and either very fast breathing (RR ≥70 for <2 months of age [<60 days of age], RR ≥60 for 2–<12
months of age or RR ≥50 for 12–24 months of age), SpO2 <93%, high-flow nasal cannula or mechanical ventilation, intensive
care unit admission for >4 hours or failure to respond/unconsciousness. Medically attended RSV-associated lower respiratory
tract illness included infants with a medically attended visit for a respiratory tract illness and an RSV-positive RT-PCR or NAAT
result, and either fast breathing (RR ≥60 for <2 months of age [<60 days of age], RR ≥50 for 2–<12 months of age or RR ≥40
for 12–24 months of age), SpO2 <95% or chest wall indrawing. NAAT: nucleic acid amplification test; RR: respiratory rate; RSV-
LRTI: lower respiratory tract illness associated with respiratory syncytial virus; RSVpreF: respiratory syncytial virus prefusion F
protein−based vaccine; RT‑PCR: reverse transcriptase-polymerase chain reaction; SpO2: oxygen saturation; VE: vaccine effica‐
cy.

The RSVpreF vaccine efficacy against medically attended RSV-associated lower respiratory tract
illness to 360 days after birth is presented in table 3; RSVpreF vaccine efficacy for medically atten‐
ded RSV-associated lower respiratory tract illness occurring to 210 and 360 days after birth was
59.9% (95% CI: 35.1–75.9%) and 56.9% (95% CI: 34.3–72.3%), respectively.
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Table 3: 

Table 4: 

Vaccine efficacy against medically attended RSV-associated lower respiratory tract illness within 210 to 360 days after
birth for the evaluable efficacy population.

Time interval RSVpreF (n = 1572*), number of cases (%) Placebo (n = 1539*), number of cases (%) VE, % (95% CI)**

210 days after birth 25 (1.6%) 61 (4.0%) 59.9% (35.1–75.9%)

240 days after birth 28 (1.8%) 62 (4.0%) 55.8% (29.9–72.8%)

270 days after birth 30 (1.9%) 64 (4.2%) 54.1% (28.1–71.3%)

360 days after birth 33 (2.1%) 75 (4.9%) 56.9% (34.3–72.3%)

RSV: lower respiratory syncytial virus; RSVpreF: respiratory syncytial virus prefusion F protein-based vaccine; VE: vaccine effi‐
cacy.
* Number of at-risk participants; value used as denominator for percentage calculation.
** VE was calculated as 1–(hP/[1–P]) and expressed as a percentage, where P is the number of cases in the RSVpreF group
divided by the total number of cases and h is the ratio of number of participants at risk in the placebo group to the number of
participants at risk in the RSVpreF group.

Within 90 days of birth, 16 (RSVpreF: 4 [0.3%]; placebo: 12 [0.8%]) hospitalisations due to RSV oc‐
curred, with 26 (RSVpreF: 9 [0.6%]; placebo: 17 [1.1%]) hospitalisations occurring within 180 days
of birth (table 4). The RSVpreF vaccine efficacy against RSV-associated hospitalisations was
67.4% (95% CI: –7.7–92.3%) and 48.2% (–22.9–79.6%) within 90 and 180 days of birth, respective‐
ly.

Vaccine efficacy against hospitalisations due to RSV occurring within 90 to 360 days after birth in the evaluable effica‐
cy population.

Time interval RSVpreF (n = 1572*), number of cases (%) Placebo (n = 1539*), number of cases (%) VE, % (95% CI)**

90 days after birth 4 (0.3%) 12 (0.8%) 67.4% (–7.7–92.3%)

120 days after birth 7 (0.4%) 14 (0.9%) 51.0% (–29.6–83.3%)

150 days after birth 8 (0.5%) 15 (1.0%) 47.8% (–31.2–80.8%)

180 days after birth 9 (0.6%) 17 (1.1%) 48.2% (–22.9–79.6%)

360 days after birth 15 (1.0%) 22 (1.4%) 33.2% (–34.6–67.8%)

RSV: respiratory syncytial virus; RSVpreF: respiratory syncytial virus prefusion F protein-based vaccine; VE: vaccine efficacy.
An endpoint adjudication committee confirmed all cases.
Infants were hospitalised due to an RSV-confirmed illness, but not all cases met the criteria for severe lower respiratory tract
illness.
* Number of at-risk participants; values used as denominators for percentage calculation.
** VE was calculated as 1–(hP/[1–P]) and expressed as a percentage, where P is the number of cases in the RSVpreF group
divided by the total number of cases and h is the ratio of number of participants at risk in the placebo group to the number of
participants at risk in the RSVpreF group.

RSVpreF vaccination was not effective at preventing all-cause medically attended lower respirato‐
ry tract illness; there were 142 cases (RSVpreF: 70 [4.5%]; placebo: 72 [4.7%]) within 90 days of
birth and 333 cases (RSVpreF: 162 [10.3%]; placebo: 171 [11.1%]) within 180 days of birth (table S1).
The RSVpreF vaccine efficacy against all-cause medically attended lower respiratory tract illness
occurring 0–90 and 0–180 days after birth was 4.8% (95% CI: –34.1–32.5%) and 7.3% (95% CI: –
15.7–25.7%), respectively.

Safety
Safety analyses are based on data from the final analysis (data cutoff for safety, 2 September
2022). Infant birth outcomes were similar between RSVpreF and placebo groups (table 2). The ad‐
verse event profiles for maternal and infant participants were generally similar between RSVpreF
and placebo groups. Among maternal participants with a gestational age at vaccination of 32–36
weeks, adverse events within 1 month after vaccination were reported by 18.0% of participants in
the RSVpreF group and 16.9% in the placebo group (table 5). Corresponding rates for infant partici‐
pants within 1 month after birth were 38.0% and 34.7%, respectively. The serious adverse events
reported in >0.1% of maternal and infant participants are shown in table S3 and table S4; there
were no notable differences between groups.
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Table 5: Adverse events by category within 1 month after vaccination in maternal participants vaccinated at a gestational age of
32–36 weeks.

Maternal participants RSVpreF (n = 1653) Placebo (n = 1632)
Any event, n (%) 298 (18.0%) 275 (16.9%)

Serious, n (%) 107 (6.5%) 98 (6.0%)

Immediate* 0 0

Severe, n (%) 42 (2.5%) 35 (2.1%)

Life-threatening, n (%) 13 (0.8%) 8 (0.5%)

Related, n (%) 8 (0.5%) 2 (0.1%)

Adverse events of special interest, n (%) 70 (4.2%) 67 (4.1%)

Adverse events leading to withdrawal 0 0

Infant participants RSVpreF (n = 1628) Placebo (n = 1604)
Any event, n (%) 618 (38.0%) 557 (34.7%)

Serious, n (%) 261 (16.0%) 243 (15.1%)

Severe, n (%) 67 (4.1%) 55 (3.4%)

Life-threatening, n (%) 17 (1.0%) 17 (1.1%)

Related 0 0

Adverse events of special interest, n (%) 113 (6.9%) 94 (5.9%)

Congenital anomalies, n (%) 88 (5.4%) 97 (6.0%)

Newly diagnosed chronic medical conditions, n (%) 4 (0.2%) 1 (<0.1%)

Adverse events leading to withdrawal 0 0

RSVpreF: respiratory syncytial virus prefusion F protein−based vaccine
* An immediate adverse event is defined as any adverse event that occurred within the first 30 minutes after administration of
the investigational product for maternal participants.

Discussion
This post hoc analysis of clinical efficacy for the subgroup of participants from MATISSE who re‐
ceived RSVpreF or placebo at 32−36 weeks of gestation was conducted in accordance with the
indicated GA window for maternal RSVpreF vaccination in Switzerland. In this descriptive post hoc
analysis, vaccine efficacy against severe medically attended RSV-associated lower respiratory
tract illness within 90 days of birth was 91.1%, which was consistent with the primary analysis
(81.8%) that included participants at 24−36 weeks of gestation [2]. Vaccine efficacy against se‐
vere medically attended RSV-associated lower respiratory tract illness within 180 days of birth was
also consistent between this post hoc analysis and the primary analyses (76.5% and 69.4%, re‐
spectively) [2]. For medically attended RSV-associated lower respiratory tract illness among in‐
fants, vaccine efficacy percentages within 90 days of birth were 34.7% in this analysis and 57.1%
in the primary analysis, while vaccine efficacy percentages within 180 days of birth were 57.3%
and 51.3%, respectively [2]. Vaccine efficacy against RSV-associated hospitalisation within 90
days of birth was similar in the post hoc versus primary analyses (67.4% and 67.7%, respectively)
[2].

In the primary and final MATISSE analyses, RSVpreF was safe in maternal participants and
their infants with favourable adverse event profiles and pregnancy and birth outcomes similar to
those in the placebo group [2, 11]. Most local reactions and systemic events in maternal partici‐
pants were mild to moderate, and adverse event and serious adverse event profiles were similar to
those of placebo for maternal and infant participants [2]. Additionally, a post hoc descriptive safety
analysis found that maternal RSVpreF vaccination was not associated with clinically significant in‐
creases in adverse events of special interest, including preterm birth, low birthweight and neonatal
hospitalisation in the overall study population [12]. In this analysis of maternal participants from
MATISSE who received RSVpreF or placebo at 32−36 weeks of gestation, safety results were con‐
sistent with those of the primary and final analyses.

Although immunogenicity was not assessed as part of the primary analysis, in the final
MATISSE analysis, RSVpreF elicited robust immune responses in maternal participants and their in‐
fants compared with placebo regardless of GA at vaccination [11]. Among infants of maternal par‐
ticipants in the RSVpreF group, RSV-A/RSV-B combined titres at birth were well above the 50%
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

RSV-neutralising titres of a serum palivizumab threshold of 100 mg/ml (which is estimated to pro‐
vide ≥97.5% protection from paediatric intensive care unit admission for newborns and infants at
high risk of severe RSV disease attributed to RSV-A/RSV-B) [11].

Study limitations noted previously for the MATISSE trial include the exclusion of individuals
who had high-risk pregnancies and limited data from low-income countries where RSVpreF may
be most impactful in preventing severe disease and mortality in infants [2]. Therefore, the findings
reported herein may not be generalisable to all populations. Additionally, in this post hoc analysis,
vaccine efficacy calculations are descriptive in nature and therefore should be interpreted with
caution. Nevertheless, it is encouraging that vaccine efficacy in this subgroup is consistent with
that in the primary analysis. It will be important to monitor real-world data after uptake and imple‐
mentation in Switzerland and any other countries, including those in Europe, licencing RSVpreF for
pregnant women to underscore these findings and enable ongoing assessment of RSVpreF effec‐
tiveness.

In conclusion, this post hoc analysis of MATISSE trial data demonstrates that maternal vac‐
cination with RSVpreF in pregnant women at 32−36 weeks of gestation is safe and efficacious
against RSV-associated lower respiratory tract illness in infants up to 6 months of age, supporting
the conclusions of the primary analysis.

Data sharing statement
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study. Subject to certain criteria, conditions and exceptions, Pfizer may also provide access to the
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trial-data-and-results for more information.
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Appendix

Inclusion criteria 

To be eligible for inclusion in the MATISSE study, participants were required to be healthy individuals ≤49 

years of age, between 24 and 36 weeks’ gestation, with an uncomplicated, singleton pregnancy, and with no 

known increased risk for complications. In addition, maternal participants must have been receiving country-

specific prenatal standard of care, have had no significant abnormalities detected on a fetal anomaly 

ultrasound performed at ≥18 weeks’ gestation, and be negative for HIV antibody, syphilis, and hepatitis B 

surface antigen during the current pregnancy and before randomization. Finally, the maternal participants 

must have been intending to deliver at a hospital or birthing facility where study procedures could be 

undertaken, and be willing to provide informed consent for their infant to participate in the study.  

Exclusion criteria 

Maternal participants were excluded from the MATISSE study if they had a prepregnancy body mass index of 

>40 kg/m2 or they had any of the following medical conditions:

• Bleeding diathesis or a condition associated with prolonged bleeding.

• A history of severe adverse reaction associated with a vaccine and/or severe allergic reaction (eg,

anaphylaxis) to any component of the vaccine or any related vaccine.

• A major illness of the maternal participant or conditions of the fetus that could substantially increase

the risk associated with the maternal or infant participant’s participation in and completion of the

study or could preclude the evaluation of the maternal participant’s response.

• Congenital or acquired immunodeficiency disorder, or rheumatologic disorder or other illness

requiring chronic treatment with known immunosuppressant medications, including monoclonal

antibodies, within the year before enrolment.

• Acute or chronic medical or psychiatric condition including recent (within the past year) or active

suicidal ideation or behavior or laboratory abnormality that may interfere with the interpretation of

study results.

Maternal participants were excluded if they received the following prior or concomitant therapies: 

• Investigational drug(s) within 28 days before consent and/or during study participation.
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• Monoclonal antibodies within the year before enrolment or systemic corticosteroids for >14 days 

within 28 days before study enrolment (participants could receive SARS-CoV-2 monoclonal antibodies, 

prednisone doses of <20 mg/day for ≤14 days and inhaled/nebulized, intra-articular, intrabursal, or 

topical corticosteroids).  

• Receipt of blood or plasma products or immunoglobulin, from 60 days before investigational product 

administration, or planned receipt through delivery (except Rho[D] immune globulin).  

• Current alcohol abuse or illicit drug use. 

• Any licensed or investigational RSV vaccine or planned receipt during the study. 

Exclusion criteria related to the current pregnancy included: 

• In vitro fertilization.  

• Pregnancy complications/abnormalities that would increase the risk associated with participation in 

and completion of the study (eg, preeclampsia, eclampsia, or uncontrolled gestational hypertension, 

or any signs of premature labor or any ongoing intervention [medical/surgical] to prevent preterm 

birth). 

Exclusion criteria related to prior pregnancies included: 

• Factors such as prior preterm delivery at ≤34 weeks’ gestation; prior stillbirth or neonatal death; 

previous infant with genetic disorder/congenital anomaly) that would increase the risk for 

participation in and completion of the study.  
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Supplementary Tables 

Table S1. Vaccine efficacy against all-cause medically attended LRTI within 90 to 360 days 
after birth in the evaluable efficacy population 

Time interval 

RSVpreF 

(N=1572*) 

n (%) 

Placebo 

(N=1539*) 

n (%) VE, % (95% CI)† 

90 days after birth 70 (4.5) 72 (4.7) 4.8 (–34.1, 32.5) 

120 days after birth 103 (6.6) 102 (6.6) 1.1 (–31.3, 25.6) 

150 days after birth 137 (8.7) 138 (9.0) 2.8 (–24.0, 23.8) 

180 days after birth 162 (10.3) 171 (11.1) 7.3 (–15.7, 25.7) 

360 days after birth 205 (13.0) 230 (14.9) 12.7 (–5.8, 28.1) 

LRTI= lower respiratory tract illness due to respiratory syncytial virus; RSVpreF=respiratory syncytial virus 
prefusion F protein−based vaccine; VE=vaccine efficacy. 
*Number of at-risk participants; values were used as denominators for percentage calculation.
†VE was calculated as 1–(hP/[1–P]) and expressed as a percentage, where P is the number of cases in the
RSVpreF group divided by the total number of cases and h is the ratio of number of participants at risk in the
placebo group to the number of participants at risk in the RSVpreF group.
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Table S2. Pregnancy outcomes in maternal participants vaccinated at gestational age of 
32–36 weeks 

Characteristic 
RSVpreF 
(N=1630) 

Placebo 
(N=1610) 

Days between vaccination and delivery 
N 1630 1610 
Mean (SD) 35.5 (11.88) 35.3 (12.03) 
Median (Range) 35.0 (2, 67) 35.0 (1, 76) 

Gestational age at delivery, weeks 
N 1628 1603 
Mean (SD) 39.2 (1.27) 39.2 (1.25) 
Median (Range) 39.1 (33.4, 43.9) 39.1 (32.3, 42.9) 

Outcome at delivery, n (%) 
Live delivery 1628 (99.9) 1608 (99.9) 
Stillbirth 2 (0.1) 2 (0.1) 

Location of delivery, n (%) 
Home 5 (0.3) 10 (0.6) 
Medical facility 1625 (99.7) 1598 (99.3) 
Other 0 1 (<0.1) 

Mode of delivery, n (%) 
Vaginal delivery 1112 (68.2) 1111 (69.0) 

Forceps delivery 25 (1.5) 29 (1.8) 
Vacuum extractor delivery 68 (4.2) 82 (5.1) 

Caesarian section 518 (31.8) 499 (31.0) 
Elective 311 (19.1) 289 (18.0) 
Semi-elective 97 (6.0) 105 (6.5) 
Emergency 110 (6.7) 105 (6.5) 
Forceps delivery 8 (0.5) 7 (0.4) 
Vacuum extractor delivery 9 (0.6) 10 (0.6) 

Gross visual inspection of stillbirth, n (%) 
Not done 0 0 
No observed abnormalities 2 (0.1) 1 (<0.1) 
Observed abnormalities 0 1 (<0.1) 

Pathology performed, n (%) 2 (0.1) 4 (0.2) 
GBS colonization status, n (%) 

Positive 222 (13.6) 223 (13.9) 
Negative 881 (54.0) 890 (55.3) 
Unknown 502 (30.8) 465 (28.9) 

GBS test performed, n (%) 
Swab 972 (59.6) 991 (61.6) 
Urine 51 (3.1) 48 (3.0) 
Other 251 (15.4) 247 (15.3) 

Intrapartum antibiotic prophylaxis given for GBS, n (%) 
Yes 261 (16.0) 246 (15.3) 
No 1151 (70.6) 1147 (71.2) 
Unknown 196 (12.0) 197 (12.2) 

GBS=group B streptococcus. 
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Table S3. Serious adverse events* from vaccination to 6 months after delivery in maternal 
participants vaccinated at gestational age of 32–36 weeks  

System Organ Class 
Preferred Term (pregnancy, puerperium, and perinatal conditions and 
vascular disorders only) 

RSVpreF 
(N=1653) 

Placebo 
(N=1632) 

Any event 250 (15.1) 236 (14.5) 
Blood and lymphatic system disorders 3 (0.2) 2 (0.1) 
Cardiac disorders 26 (1.6) 31 (1.9) 
Ear and labyrinth disorders 1 (<0.1) 0 
Gastrointestinal disorders 4 (0.2) 1 (<0.1) 
General disorders and administration site conditions 0 3 (0.2) 
Hepatobiliary disorders 4 (0.2) 9 (0.6) 
Immune system disorders 2 (0.1) 0 
Infections and infestations 18 (1.1) 17 (1.0) 
Injury, poisoning, and procedural complications 6 (0.4) 1 (<0.1) 
Investigations 9 (0.5) 5 (0.3) 
Metabolism and nutrition disorders 0 2 (0.1) 
Musculoskeletal and connective tissue disorders 5 (0.3) 1 (<0.1) 
Neoplasms, benign, malignant and unspecified (including cysts and polyps) 1 (<0.1) 0 
Nervous system disorders 1 (<0.1) 2 (0.1) 
Pregnancy, puerperium, and perinatal conditions 186 (11.3) 174 (10.7) 

Abnormal labor 1 (<0.1) 5 (0.3) 
Arrested labor 15 (0.9) 19 (1.2) 
Breech presentation 2 (0.1) 2 (0.1) 
Cephalo-pelvic disproportion 8 (0.5) 10 (0.6) 
Failed induction of labor 3 (0.2) 3 (0.2) 
Fetal distress syndrome 29 (1.8) 19 (1.2) 
Fetal growth restriction 5 (0.3) 4 (0.2) 
Gestational hypertension 10 (0.6) 16 (1.0) 
Obstructed labor 7 (0.4) 10 (0.6) 
Oligohydramnios 10 (0.6) 5 (0.3) 
Postpartum hemorrhage 11 (0.7) 22 (1.3) 
Pre-eclampsia 39 (2.4) 23 (1.4) 
Premature delivery 7 (0.4) 3 (0.2) 
Premature labor 2 (0.1) 2 (0.1) 
Premature rupture of membranes 5 (0.3) 6 (0.4) 
Premature separation of placenta 7 (0.4) 5 (0.3) 
Preterm premature rupture of membranes 8 (0.5) 3 (0.2) 
Prolonged labor 12 (0.7) 8 (0.5) 
Prolonged pregnancy 2 (0.1) 3 (0.2) 
Prolonged rupture of membranes 1 (<0.1) 5 (0.3) 
Retained placenta or membranes 6 (0.4) 2 (0.1) 
Threatened labor 4 (0.2) 6 (0.4) 
Umbilical cord prolapse 2 (0.1) 2 (0.1) 
Uterine atony 4 (0.2 1 (<0.1) 

Psychiatric disorders 2 (0.1) 0 
Renal and urinary disorders 3 (0.2) 2 (0.1) 
Reproductive system and breast disorder 4 (0.2) 4 (0.2) 
Respiratory, thoracic and mediastinal disorders 0 2 (0.1) 
Skin and subcutaneous tissue disorders 0 1 (<0.1) 
Vascular disorders 6 (0.4) 5 (0.3) 

Hypertension 6 (0.4) 2 (0.1) 
* Shown are all serious adverse events by system organ class and serious adverse events by preferred term for
pregnancy, puerperium, and perinatal conditions and vascular disorders only reported in >0.1% of maternal
participants overall.
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Table S4. Serious adverse events* in infant participants from birth to 24 months of age 
System Organ Class 

Preferred Term (congenital, familial, and genetic disorders and 
pregnancy, puerperium, and perinatal conditions only) 

RSVpreF 
(N=1628) 

Placebo 
(N=1604) 

Any event 298 (18.3) 277 (17.3) 
Blood and lymphatic system disorders 3 (0.2) 4 (0.2) 
Cardiac disorders 7 (0.4) 5 (0.3) 
Congenital, familial, and genetic disorders 79 (4.9) 85 (5.3) 

Ankyloglossia congenital 7 (0.4) 6 (0.4) 
Atrial septal defect 16 (1.0) 17 (1.1) 
Congenital skin dimples 2 (0.1) 2 (0.1) 
Cryptorchism 3 (0.2) 10 (0.6) 
Developmental hip dysplasia 7 (0.4) 8 (0.5) 
Hypospadias 3 (0.2) 6 (0.4) 
Microcephaly 2 (0.1) 3 (0.2) 
Patent ductus arteriosus 8 (0.5) 5 (0.3) 
Penoscrotal fusion 2 (0.1) 2 (0.1) 
Talipes 3 (0.2) 1 (<0.1) 
Ventricular septal defect 10 (0.6) 9 (0.6) 

Ear and labyrinth disorders 1 (<0.1) 1 (<0.1) 
Endocrine disorders 1 (<0.1) 0 
Eye disorders 0 2 (0.1) 
Gastrointestinal disorders 15 (0.9) 18 (1.1) 
General disorders and administration site conditions 6 (0.4) 9 (0.6) 
Hepatobiliary disorders 27 (1.7) 18 (1.1) 
Immune system disorders 1 (<0.1) 3 (0.2) 
Infections and infestations 51 (3.1) 40 (2.5) 
Injury, poisoning, and procedural complications 10 (0.6) 2 (0.1) 
Investigations 9 (0.6) 8 (0.5) 
Metabolism and nutrition disorders 20 (1.2) 18 (1.1) 
Musculoskeletal and connective tissue disorders 11 (0.7) 4 (0.2) 
Neoplasms benign, malignant, and unspecified (including cysts and polyps) 4 (0.2) 4 (0.2) 
Nervous system disorders 16 (1.0) 12 (0.7) 
Pregnancy, puerperium, and perinatal conditions 55 (3.4) 42 (2.6) 

Jaundice neonatal 33 (2.0) 33 (2.1) 
Low birth weight baby 9 (0.6) 5 (0.3) 
Premature baby 13 (0.8) 6 (0.4) 
Small for dates baby 3 (0.2) 1 (<0.1) 

Psychiatric disorders 0 1 (<0.1) 
Renal and urinary disorders 5 (0.3) 10 (0.6) 
Reproductive system and breast disorder 1 (<0.1) 3 (0.2) 
Respiratory, thoracic, and mediastinal disorders 70 (4.3) 68 (4.2) 
Skin and subcutaneous tissue disorders 1 (<0.1) 2 (0.1) 
Social circumstances 0 1 (<0.1) 
Vascular disorders 1 (<0.1) 5 (0.3) 

* Shown are all serious adverse events by system organ class and serious adverse events by preferred term for
congenital, familial, and genetic disorders and pregnancy, puerperium, and perinatal conditions only reported
in >0.1% of infant participants overall.
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