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01 FlunityHD study: rationale




High-dose (HD) influenza vaccine

per straini2

HD vaccine is a split inactivated influenza vaccine containing 60 pg of hemagglutinin (HA)
e It contains 4x the amount of HA compared with standard-dose influenza vaccines
e It was first developed in a trivalent formulation (US license in 2009)

e It was then developed into a quadrivalent formulation (US license in 2019: Fluzone HD quadrivalent® and EU
license in 2020: Efluelda®3-3)

HD vaccine is indicated for the prevention of influenza in people 607 or 652 years of
age and older depending on the country

281 M doses of HD vaccine (including 142 M doses of
QIV-HD) have been distributed, as of October 20236
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EU: European Union; HA: hemagglutinin; HD: high-dose; M: million; QIV-HD: high-dose quadrivalent influenza vaccine; TIV-HD: high-dose trivalent influenza vaccine; US: United States.



Randomized phase 3 immunogenicity study demonstrated improved
immune response with HD compared with standard dose (SD)
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FDA discussions on the definition of superiority

Designation of “superiority” would be
granted if, in a fully-powered RCT, rVE of
TIV-HD vs TIV-SD had lower bound of the

95% confidence >9.1% (to give confidence

of at least 10% higher efficacy).

qo nofi DiazGranados C a, Dunning AJ, Kimmel M, et al. Efficacy of high-dose versus
* standard-dose influenza vaccine in older adults. NEJM. 2014;371(7):635-645.
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Efficacy of High-Dose versus Standard-Dose
Influenza Vaccine in Older Adults

Carlos A. DiazGranados, M.D., Andrew ). Dunning, Ph.D., Murray Kimmel, D.O.,
Daniel Kirby, B.Sc., John Treanor, M.D., Avi Collins, B.Sc.N.,
Richard Pollak, D.P.M., Janet Christoff, R.M., John Earl, M.D.,
Victoria Landolfi, M.Sc., M.B.A., Earl Martin, D.O., Sanjay Gurunathan, M.D.,
Richard Mathan, D.O., David P. Greenberg, M.D., Nadia G. Tornieporth, M.D.,
Michael D. Decker, M.D., M.P.H., and H. Keipp Talbet, M.D., M.P.H.

ABSTRACT

BACKGROUND

As compared with a standard-dose vaccine, a high-dose, trivalent, inactivated influ-
enza vaccine (IIV3-HD) improves antibody responses to influenza among adults 65
years of age or older. This study evaluated whether IIV3-HD also improves protec-
tion against laboratory-confirmed influenza illness.

METHODS

We conducted a phase IIb-IV, multicenter, randomized, double-blind, active-con-
trolled trial to compare IIV3-HD (60 pg of hemagglutinin per strain) with standard-
dose trivalent, inactivated influenza vaccine (IIV3-SD [15 ug of hemagglutinin per
strain]) in adults 65 years of age or older. Assessments of relative efficacy, effec-
tiveness, safety (serious adverse events), and immunogenicity (hemagglutination-
inhibition [HAI] titers) were performed during the 2011-2012 (year 1) and the
2012-2013 (vear 2) northern-hemisphere influenza seasons.

RESULTS

A total of 31,989 participants were enrolled from 126 research centers in the United
States and Canada (15,991 were randomly assigned to receive [IV3-HD, and 15,998
to receive IIV3-SD). In the intention-to-treat analysis, 228 participants in the IIV3-
HD group (1.4%) and 301 participants in the [IV3-SD group (1.9%) had laboratory-
confirmed influenza caused by any viral type or subtype associated with a proto-
col-defined influenza-like illness (relative efficacy, 24.2%; 95% confidence interval
[CI), 9.7 to 36.5). At least one serious adverse event during the safety surveillance
period was reported by 1323 (8.3%) of the participants in the IIV3-HD group, as
compared with 1442 (9.09%) of the participants in the IIV3-8D group (relative risk,
0.92; 95% CI, 0.85 to 0.99). After vaccination, HAI titers and seroprotection rates
(the percentage of participants with HAI titers 21:40) were significantly higher in
the I[IV3-HD group.

CONCLUSIONS

Among persons 65 years of age or older, IIV3-HD induced significantly higher
antibody responses and provided better protection against laboratory-confirmed
influenza illness than did IIV3-SD. (Funded by Sanofi Pasteur; ClinicalTrials.gov
number, NCT01427309)

N ENGLJMED 371;7 MEJM.ORG AUGUST 14, 2014

The New England Journal of Medicine
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Proven superior efficacy versus standard dose influenza vaccine in
preventing ILI in a RCT in adults aged 65 years and older
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HD: high-dose; SD: standard-dose; TIV-HD: high-dose trivalent influenza vaccine; TIV-SD: standard-dose trivalent influenza vaccine.
References: 1. DiazGranados CA et al. N Engl J Med 2014;371:635-45. doi: 10.1056/nejmoal315727. 2. DiazGranados CA et al. 2015 Vaccine;33:4565-71. doi: 10.1016/j.vaccine.2015.07.003.
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3. Warren-Gash C, et al. J Infect Dis. 2011;203(12):1710-1718. 6. Frobert O, Gotberg M, Erlinge D, et al. Circulation. 2021;144(18):1476-1484.
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Prevention of serious events in adults 65 years of age or older:
A comparison between high-dose and standard-dose inactivated
influenza vaccines™

* Post-hoc reanalysis of FIM12 study @

Carlos A. DiazGranados®*, Corwin A. Robertson?, H. Keipp Talbot", Victoria Landolfi®,
Andrew |. Dunning?, David P. Greenberg**©

3 Sanofi Pasteur, T Discovery Drive, Swiftwarer, PA 18370, USA
b Vanderbilt University Medical Center, AZ200 MCN 1161 21st Ave 5, Nashville, TN 37212, USA
< Dep of Pediatrics, University of Pi -gh Schoal of Medicine, USA

* Explored safety data to assess event

Article history: Background: A recent study showed that a high-dose inactivated influenza vaccine [[IV-HD) was 24.2%
Received 23 April 2015 more efficacious than a standard-dose inactivated influenza vaccine (1IV-50) in preventing laboratory-
Received in revised form 3 July 2015 confirmed symptomatic influenza in adults =65 years, Here we evaluate the effectiveness of IV-HD
ncc?pmd 61”.15' 2018 - compared to [IV-50 in preventing serious illnesses considered potential sequelae or complications of
Available online 26 July 2015 influenza infection.

Methods: The original study was a double-blind, randomized, active-controlled, multicenter trial. Par-
ticipants were adults =65 years randomized to receive IIV-HD or 1IV-5D, and followed for 6-8 months
post-vaccination for the occurrence of influenza and serious adverse events (SAEs). SAEs were events:
leading to death or hospitalization [or its prelongation); considered life-threatening or medically impor-

ABSTRACT

rates in each arm

Keywords:

Influenza vaccines, human
Vaccines, inactivated
Clinical trial, phase 111

hged tant; or resulting in disability, For the present analysis, reported SAEs were classified as possibly related
Aged, 80 and over toinfluenza by three blinded physicians and rates per 1000 participant-seasons were calculated, Relative
vaccine effectiveness (rVE) was estimated as (1 — Rate Ratio) = 100,
Results: 31,989 participants were enrolled, with 15,9971 and 15,998 randomized to receive lIV-HD and 11V~

50, respectively, IIV-HD was significantly more effective than IIV-5D in preventing SAEs possibly related
to influenza overall (rVE, 17.7%; 95% confidence interval |Cl), 6.6-27.4%) and serious pneumonia (rVE,
39.8%; 95% Cl, 19.3-55.1%). Borderline significance was observed for the efficacy of IIV-HD relative to
1V-5D for the prevention of all-cause hospitalizations (rVE, 6.9%; 95% C1, 0.5-12.8%),
Conclusions: Compared to 1IV-SD, 1IV-HD reduced the risk of SAEs possibly related to influenza. The
observed relative effectiveness against serious pneumonia is particularly noteworthy considering the
burden of influenza and pneumonia in older adults.

€ 2015 The Authors, Published by Elsevier Ltd, This is an open access article under the CC BY license

[htep:/fcre 2commons.org/licens /4

e Randomization remains intact:

possible to infer causality

1. Introduction seasonal influenza-related hospitalizations and deaths [1.2]. The
high burden of influenza in this population persists despite docu-
Adults 65 years of age and older are particularly vulnerable mented improvements in vaccination rates [3]. Accordingly. the
to complications from influenza infection, accounting for most availability of improved influenza vaccines for older adults had
been considered an unmet medical need [4,5]. Arecently completed

double-blind, randomized, controlled trial (NCTO1427309) demon-

strated that a high-dose inactivated influenza vaccine (1IV-HD ) was

sanofi

DiazGranados, C. A., et al., 2015. Vaccine, 33(38), 4988-4993.

Abbreviations: [IV-HD, high-dose inactivated influenza vaccine; Cl, confidence
interval: 1IV-5D, standard-dose inactivated influenza vaccine; SAE, serious adverse
event; COPD, chronic obstructive pulmonary disease; RR, rate ratios: rVE, relative
vaccine effectiveness: FAS, Full Analysis Set: TTT, intent-to-treat; CAP, community-
acquired preumeonia

“ Presented in part at AMDA Long Term Care Medicine - 2014, Nashville, TN, 27
February-2 March 2014, Abstract available at: JAMDA 2014; 15(3): Page B28
{DON: hirp: | fdx.doiorg) 10, 3.

* Corresponding author, Tel,

E-mall address: carl

++1 570 9570934,
ipasteur.com (CA, DiazGranados ).

http: | [dx.doi.org/10.1016/j.vaccine 2015.07.006

0264-410%/@ 2015 The Authors, Published by Elsevier Lid. This is an open access article under the CC BY license (hip:) e

24.2% (95% confidence interval [Cl), 9.7%-36.5%) more efficacious
than a standard-dose inactivated influenza vaccine (IIV-5D) in pre-
venting laboratory-confirmed symptomatic influenza in adults 65
years of age and older [6].

In addition to the observed improvement in efficacy, 119 fewer
study participants developed at least one serious adverse event
(SAE) of any cause in the IIV-HD group compared to the 1IV-SD
group. The risk of developing at least one SAE during the study was

5/l (4.00).
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Effectiveness of HD vs SD at preventing serious cardio-respiratory
events: FIM12 reanalysis

Year 1 Year 2 Combined

N=14,497, N=17,486, N=31,983,

rVE% (95% CI) rVE% (95% CI) r'VE% (95% Cl)
All-cause hospitalization —0.4(-10.1; 8.5) 13.6(5.1; 21.4) 6.9 (0.5; 12.8)
Serious cardio-respiratory events 13.7(-3.8; 28.2) 21.0(6.1; 33.5) 17.7 (6.6; 27.4)
Pneumonia events 46.4 (15.9; 65.8) 34.3(3.1;55.4) 39.8(19.3;55.1)
Asthma/COPD/bronchial events -90.2 (-222.3; -12.3) 37.0(3.3; 58.9) 1.3(—36.0; 28.4)
Influenza events?® NE 49.9 (-100.1; 87.5) 33.3(-136.2; 81.2)
Coronary artery events 21.5(-11.5; 44.8) -22.4(-75.1; 14.5) 2.4(-25.3;24.0)
Congestive heart failure 14.4 (—47.5; 50.3) 29.7 (-9.6; 54.9) 24.0(-7.2;46.1)
Cerebrovascular events —10.1 (—69.7; 28.5) 23.6 (—23.8;52.8) 6.5(—28.9; 32.1)
Other respiratory events 459(-6.2;72.4) 21.6(—-45.1;57.7) 34.0 (—3.8;58.1)

Abbreviations: rVE, relative vaccine effectiveness; CI, confidence interval; COPD, chronic obstructive pulmonary disease; NE, non-evaluable.
2 Corresponding to serious laboratory-confirmed influenza diagnosed outside study procedures by a participant’s health-care provider.

. DiazGranados, C. A., Robertson, C. A., Talbot, H. K., Landolfi, V., Dunning, A. J., & Greenberg, D. P. (2015).
qo nofl Prevention of serious events in adults 65 years of age or older: A comparison between high-dose and standard-dose 11
° inactivated influenza vaccines. Vaccine, 33(38), 4988-4993.



! Observational studies provided evidence for HD rVE against

hospitalized events,

HD more effective than SD influenza vaccines irrespective across outcome, season, circulating strain, antigenic match,
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High-dose influenza vaccine in older adults by age and seasonal
characteristics: Systematic review and meta-analysis update
Lam *, . Kevin Yin . Matthew M. Loiacona*, Sandrine I Samson
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Observational studies susceptible to critical biases.?2 RCTs powered for rare, hospitalized
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outcomes are infeasibly large.3

1. Lee ], et al. Vaccine: X. 2023;14:100327 3. Nealon J, et al. npj Vaccines. 2022;7(1):1-9.
2. Ioannidis JPA. JAMA. 2005;294(2):218-228.




Pragmatic individually RCT: an innovative approach to
assess influenza vaccine performancel

1:1
Randomization &) @
X
Digital trial Only one in-person
invitation (e.g. trial visit — attend
) email, SMS) and appointment at
Prag matic option for online vaccination site
Individually e-consent
Randomized
Controlled o ”
Trial = (1o
All baseline, Data analyzed
outcomes and centrally at External
safety data Sponsor site
Real—v_vorld collected through
setting national or regional
registries
SO n o fi 1. Hollingsworth R, Palmu A, et al. Effectiveness of the quadrivalent high-dose influenza vaccine for prevention of cardiovascular and respiratory events in people aged 65

years and above: Rationale and design of a real-world pragmatic randomized clinical trial. American Heart Journal. 2021;237:54-61.



3 FlunityHD study:
methods and
main results

Effecti i
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Johansen, Niklas D
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The Lancet, Volume 406, Issue 10518J 24u255e5m214,1§6\4na Maria Abal et al.

Effectiveness of high-dose influenza vaccine against
hospitalisations in older adults (FLUNITY—HD): an individual-
level pooled analysis

Nilas Dyrby Johansen, Daniel Modin, Jacobe paudo-Seco, Carmen Rodriguez-Teaeire-Sanchez, Matthew M Laiacono, Rebecca C Haris,
Marine Dufaumet, Robertus van Adlst, Ayman Chlt Carsten Schade Larsen, Lykke Lossen, Lothar Wiese, Michael Dlager-Pedersen,

Brian L Clagaett, Kira Hyldekees Janstrup, Carmen ‘punanPasronda, Marta Pifero-Sotela, Martin Caibeiro- Gonzlez, Minica Cande-Pdjaro,
Susana Mirds-Carballol, Juan-Manuel Gonzlez-Pérez, 5cott 0 Solomon, Pradeesh Sivapalan, Cyril jean-Marie Martel, ens Ulrik Stazhe Jensen,

Federico Martindn-Tarres Tar Blering-Sorenisen jor she DANFLU-2 Study Group* and the GALFLU Trial Team®

Summary

Background Two large-scale trials comparing ‘high-dose inactivated influenza vaccine (HD-ITV) versus standard-dose
inactivated influenza yaccine (SD-IIV) against hospitalisation outcomes have been conducted in Denmark and
Spain. We aimed to analyse the pooled data from these trials 10 enhance generalisahilily and assess the relative vaccine

effectiveness {fVE) of HD-ITV versus SD-IIV against severe clinical outcomes in older adults.

Methods FLUNITY-HD was 2 prespecified, individuallevel pooled analysis of twe methodelogically harmonised
pragmatic, indi idually ommised trials comparing HD-IIV with SD-ITV in older adulls. DANFLU-2 included
adults aged 65 years of older and GALFLU included community-dwelling adults aged 65-79 years. DANFLU-2
was conducted during the 2022-13, 2013-24, and 2024-25 influenza seasons in Denmark, whereas GALFLU was
conducted during the 2023-24 and 2024-25 seasons in Galicia, Spain. In both trials, participants were randomly
assigned (1:1) to receive either HD-IV (60 pg of haemagglutinin [FLA] antigen per strain) of SD-IIV (15 pgof HA antigen
per strain) and followed up for the occurrence of endpoints from 14 days afier yaceination to May 31 the following year
in each season. Rouline health-care databases Were used as primary data source. The primary endpoint of both the

pooled analysis and the individual trials was hospif ion for infl or pi Secondary endpoinis were
tested hierarchically, and consisted of hospi Jisation for any cardi iratory disease, laboratory-confirmed influenza
Lo cvitalisation, all-cause hospitalisaty all-cause lity, hospitalisation for infl {ICD-10), and hospitalisation

P

P
for pnewmonia. The pooled analys!

is registered with ClinicalTriabs gov, NCTOG506812.

Findings The analysis included 466320 individually randomised participants (233311 were sandomly assigned
to HD-IIV and 233009 to SD.ITV). Mean age was 73.3 years (SD 5.4); 223681 (48-0%) were female and
242639 (52-0%) were male. 228125 [48-9%6) participants had at least ope chronic condition. The primary endpoint of
hospitalisation for infl or i ia pcurred in 1312 {0-56%) of 233311 participants in the HD-IIV group
compared with 1437 [0-623¢) of 233009 participants in the SD-IIV group (FVE 8 .8%, 95% C11.7 10 15°5; one-sided
p=0-0082). HD-IIV also reduced the incidence of cardiorespiratory hospitalisation (4720 [2-02%) participants in the
HDIV group vs 5033 [2-16%] participants in the SDATV group; VE 6-3%, 2.5 10 100 pe=l- 0006), laboratory-
confirmed influenza hospitalisationt (249 [0-11%6] participanis v§ 365 [0-16%)] participants; ¢VE 31.9%, 19:7 to 422
p<0-0001}, and all-canse hospitalisation {19921 [8-54%] vs 20348 [8-73%]; VE2 2%, 0-310 41 p=0-012}. All-cause
miortality occusred with similar frequency in both groups (1421 [0-6136] vs 1437 [0-62%}; VE 1.2%, 63 to B3}
p=0-38). 1CD-10-coded ‘hospitalisation for influenza occurred in 164 (0-07%) participants in (he HD-ITV group and
271 (0-12%5) participants in the SD-ITV group (fVE 39.6%, 26-4 1050-5) and hospitalisati for ia ocourred
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Interpretation 1n this prcspedﬁcd pooled analysis, HD-ITV demonstrated superior protection compared with
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public health benefils.
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Flunity-HD: from feasibility to fully powered
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Trial organization and data flow L
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ﬁtig nogngl@ et al. Am Heart J. 2025:50002-8703(25)00287-X.



Methods pragmatic, registry-based, open-label, active-
controlled, individually randomized trials

Enrollment, randomization, and vaccination

Inclusion criteria:

Age > 65 years or 65 - 79 yrs old AD-1IV
Signed informed consent 1:1
SD-IIV
Exclusion criterion: ! ; |
Allergy/hypersensitivity towards the . | !
vaccines used in the study Only trial  Start of registry-based End of
visit follow-up for clinical follow-up
outcomes
Day O Day 14 May 31

i g f.
% egmgo n nllD, et al. Am Heart J. 2025:50002-8703(25)00287-X.



Epidemiology and vaccine

and season

Influenza
Season

Click on each | Circulating

Strains

Season
Duration

Activity Peak

Season
Severity

match by trial/country

Vaccine Match

Long, 3 peaks Comparable Well matched
, A:B50:50 with o 5 A(H1) & B,
2022/23 DANFLU-2 (A mostly HIN1)3 late 2nd & 3 ::;c?czlltlwty /6, but Low moderate for
peak! A(H3)4
DANFLU-2 A(HIND) c Short! Early, I0\1Ner than Low? Well matched®
predominant average
2023/24 Well matched
GALFLU A(HlNl.) 9 Short8 Very high10 Moderate8? A(HIN1) & B,
predominant moderate for
A(H3N2)1
Mixed H3/H1. High peak
_ i 1 ! 2 12
DANFLU-2 iggrsianied B late in  Average moderately late! Low Well matched
2024 /25 A(H3N2)
GALFLU Erggg?;‘ilﬂ;’ el Extended? Moderatel0 Moderate8.® Not yet published
season?
sanofi 18



Flunity-HD: pre-specified and powered endpoints

Primary

- Hospitalization for influenza or pneumonia (composite endpoint based on primary ICD10 code)

- Hospitalization for cardio-respiratory disease (composite endpoint, statistically powered)
Laboratory-confirmed influenza hospitalization

All-cause hospitalization

All-cause mortality

Hospitalization for influenza (ICD10 coded)

Hospitalization for pneumonia (ICD 10 coded)

QANOFi Cclinicaltrials.gov: NCT06506812; Johansen ND, et al. LANCET. 2025
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Balanced baseline characteristics across HD and SD

groups

HD-IIV (n = 233,311)* SD-IIV (n = 233,009)*

Age, years, meanxSD

Female

Presence of at least one chronic disease
Diabetes

Cardiovascular disease

Ischemic heart disease

Atrial fibrillation

Heart failure

Cancer

Chronic lung disease

Chronic obstructive pulmonary disease
Chronic kidney disease
Immunosuppression

Co-administration with COVID-19 vaccine
COVID-19 vaccine during same season

Pneumococcal vaccination after the age of 65

sanofi

73.3+5.4
111,809 (47.9)
114,073 (48.9)
32,489 (13.9)
54,061 (23.2)
19,033 (8.2)
19,179 (8.2)
6497 (2.8)
28,548 (12.2)
16,022 (6.9)
8252 (3.5)
24,062 (10.3)
12,308 (5.3)
165,412 (70.9)
224,353 (96.2)

184,946 (79.3)

73.3+5.4
111,872 (48.0)
114,052 (48.9)
32,492 (13.9)
53,639 (23.0)
18,809 (8.1)
19,043 (8.2)
6536 (2.8)
28,455 (12.2)
15,954 (6.8)
8100 (3.5)
24,195 (10.4)
12,308 (5.2)
165,424 (71.0)
224,055 (96.2)

185,170 (79.5)
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Superior protection versus SD against hospitalizations

HD-IIV SD-IIV Crude rVE One-sided P

(n = 233,311) (n = 233,009) CL X ) value

Primary endpoint

;',]‘zlsupe'aaz':,?t'on for “pneumonia or 1312 (0.56) 1437 (0.62) 8.8 (1.7 to 15.5) 0.0082

Secondary endpoints

Hospitalization for any

cardio-respiratory disease 4720 (2.02) 5033 (2.16) 6.3 (2.5 to 10.0) 0.0006
Laboratory-confirmed influenza

hospitalization 249 (0.11) 365 (0.16) 31.9 (19.7 to 42.2) <0.0001
All-cause hospitalization 19,921 (8.54) 20,348 (8.73) 2.2 (0.3 to 4.1) 0.012
All-cause mortality 1421 (0.61) 1437 (0.62) 1.2 (-6.3 to 8.3) 0.38
Hospitalization for influenza 164 (0.07) 271 (0.12) 39.6 (26.4 to 50.5) NA
Hospitalization for pneumonia 1161 (0.50) 1187 (0.51) 2.3 (-6.0 to 10.0) NA

SO nOfi Reference: Johansen ND, et al. LANCET. 2025 .



Consistent rVE outcomes across subgroups

Subgroup analyses

Overall
Trial

Age (median 73.3 years)

Sex

Diabetes

Cardiovascular disease

Cancer

Chronic lung disease

Immunosuppression

DANFLU-2
GALFLU

<median
>median

Female
Male
Presence of at least one chronic disease

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

HID-IIV

SD-IIV

no./total no. (%)

1,312/233,311 (0.56)

1,138/166,22 (0.68)
174/67,093 (0.26)

409/116,670 (0.35)
903/116.641 (0.77)

541/111,809 (0.48)
771/121.502 (0.63)

266/119,236 (0.22)
1,046/114,073 (0.92)

1,005/200,820 (0.50)
307/32,489 (0.94)

689/179,248 (0.38)
623/54,061 (1.15)

993/204,761 (0.48)
319/28,548 (1.12)

922/217,287 (0.42)
390/16,022 (2.43)

1,123/221,001 (0.51)
189/12,308 (1.54)

1,437/233,009 (0.62)

1,210/166,220 (0.73)
227/66,789 (0.34)

420/116,589 (0.36)
1,017/116,420 (0.87)

579/111,872 (0.52)
858/121,137 (0.71)

283/118,950 (0.24)
1,154/114,052 (1.01)

1,106/200,510 (0.55)
331/32,492 (1.02)

768/179,363 (0.43)
669/53,639 (1.25)

1,080/204,547 (0.53)
357/28,455 (1.25)

1,031/217,048 (0.48)
406/15,954 (2.54)

1,210/220,694 (0.55)
227/12,308 (1.84)

SO nOfi Reference: Johansen ND, et al. LANCET. 2025

g

i

B

|

-40

-30 -20 -10

10 20 30

o +F

<«

Favors SD-I1IIV

Favors HD-IIV

Relative Vaccine
Effectiveness
(95% CI)

8.8 (1.7 to 15.5)

5.9 (-2.1 to 13.3)
23.7 (6.6 to 37.7)

2.7 (-11.8 to 15.3)
11.4 (3.0 to 19.1)

6.5 (-5.3 to 17.0)
10.4 (1.1 to 18.8)

6.2 (-11.2 to 21.0)
9.4 (1.4 to 16.7)

9.3 (1.1 to 16.8)
7.2 (-8.7 to 20.8)

10.2 (0.4 to 19.1)
7.6 (-3.2 to 17.3)

8.2 (-0.2 to 15.8)
10.9 (-3.9 to 23.7)

10.7 (2.3 to 18.4)
4.3 (-10.2 to 17.0)

7.3 (-0.6 to 14.6)
16.7 (-1.4 to 31.7)

P value

0.055

0.27

0.60

0.72

0.81

0.71

0.76

0.41

0.29



Notable pre-specified exploratory endpoints from FLUNITY-HD

Pre-specified rVE against hospitalization

exploratory endpoint vs SD

Heart failure 21.3 (7.4 to 33.2)

American
Heart
Association.

Any cardio-vascular

disease 6.6 (1.6 to 11.5)

Johansen ND, Modin D, Pardo-Seco J, et al. High-Dose vs. Standard-Dose Influenza Vaccine and
f‘ Cardiovascular Outcomes in Older Adults: The FLUNITY-HD Prespecified Pooled Analysis. Circulation.
SO no I 0(0). doi:10.1161/CIRCULATIONAHA.125.077801 23



https://doi.org/10.1161/CIRCULATIONAHA.125.077801

Potential weaknesses to using these data for regulatory purposes
Combination of two studies is not equivalent to Pre-specified individual analysis;
one, fully-powered trial analogous to >1 clinical trial site
No double-blinding (open label Healthcare seeking bias unlikely for severe outcomes.
study) No “better” vaccine available elsewhere

: : : Consistent coding and outcome ascertainment;
Lab confirmation not routine L e :
clinically-indicated lab testing was captured
Multiple endpoints give rise to risk of type 1 Pre-specified, hierachal testing
errors
Different age inclusion criteria in different Pragmatic trials demand flexibility
countries reduces comparability according to routine healthcare practices

sanofi




Conclusions

Lessons from the
pragmatic randomized
trials of high-dose vs.

standard-dose influenza
vaccine against severe
clinical outcomes
(FLUNITY-HD)

sanofi

Large pragmatic designs using approved vaccines are
feasible and accepted in certain environments after prior
demonstration of efficacy

Flunity-HD has proven superiority of HD vs SD in
protecting against influenza hospitalizations and
complications in a individually randomized trial

The “magic of randomization” can be applied to
understanding rare but important outcomes in an
unbiased environment

What might be the scope these designs in pre-licensure
phase or for other regulatory purposes?
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